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HHOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke MporpaMMbl 1O OMOJIOTUM TEOPETUUECKYIO OCHOBY JJISI OTIPEACICHHUS MOIXOA0B K
(bopMUPOBAHUIO COJEPIKAHUS YUEOHOTO IpenmeTa «bruosorusy COCTaBMIIN: KOHLENTYaJbHBIE IMOJIOKEHHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COJAEpXKaHMs, Pe3ylbTaToB OOydyeHUs U TpeOOBaHMH K
YPOBHIO TOJATOTOBKH BBITYCKHHKOB, MOJOXEHHUS 00 OOLMX IeNnsX M MPUHLUIAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero obmiero oOpaszoBanus B Poccuiickoit dDexepanuu, a Takxke
MOJIOKEHHUsT O crenuduke Ononorud, €€ 3HAYeHWH B IIO3HAHWM JKMBOM MPHUPOIBI M 00eCHeYeHHH
CYIIECTBOBAHHS UeJIOBEUECKOTo oOmiecTBa. COrilacHO Ha3BaHHBIM MOJIOKEHHUSM, OTIPE/IEICHBI OCHOBHBIC
(GYHKIIMU TIPOTPaMMBI 10 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuosiornu Aaér mMpeAcTaBlIeHUE O INesaX, o0 oOmed crparernu OOydeHWUS,
BOCIIMTAaHUS W DPa3BUTHA OOydaromuxcs CpeiAcTBaMH ydeOHOTO mpeaMera «buonorus», ompenenser
00s13aTeIbHOE TIPEMETHOE COJIEPXKAHHME, €ro CTPYKTYpPY, paclpelelieHHe 10 paslenaMm u  TeMam,
PEKOMEHyeMYIO MOCIEeIOBATeIbHOCTh M3YUEHHs] Y4eOHOTO Marepuaja C Y4ETOM MEKIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBsI3EH, JIOTHKH 00pa3oBaTebHOTO npoiiecca, BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

B mporpamMe mo OHONOTHHM TaKXe YYWUTBHIBAIOTCS TpeOOBaHHS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TMPEIMETHBIM pe3ylbTaTaM oOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIbHON  JIESATENIbHOCTH/Y4eOHBIX  JIEHCTBUM  OOydyaloluxcs IO OCBOEHHUIO  COJEP)KAHUS
OMOJ0rN4YecKoro oopa3zoBaHusl.

B mporpamme mno Owuomorun (10-11 kmaccel, 0a30BbIil ypOBEHb) peEaM30BAH MPUHIUI
MIPEEMCTBEHHOCTH B M3YYEHHUH OHOJOTHH, Onaromapss 4emMy B HEW MPOCMATPHUBAETCS HANPaBICHHOCTH Ha
pa3BUTHE 3HAHWH, CBSA3aHHBIX C (OPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAII JIMYHOCTH, DSKOJOTHYECKOTO MBIIUICHHS, TPEACTABICHUNA O 3J0pOBOM 00pa3e XH3HH |
OCepe)KHBIM OTHOINIEHHEM K OKpyXaromed npupoaHoit cpeme. [loatomy Hapsgy ¢ U3ydeHHEM
00MIeOMOIOTHYECKIX TEOPHUH, a TaK)Ke 3HAHWH O CTPOCHUH JKMUBBIX CHCTEM PA3HOTO paHra W CYNIHOCTH
OCHOBHBIX ITPOTEKAIOIIMX B HUX IIPOLIECCOB B POrpaMMe 10 OMOJIOTUH YAEIEHO BHUMAaHNE UCIIOJIb30BaHHIO
IIOJIydJEHHBIX 3HAaHUW B IOBCEIHEBHOW JKM3HM JUIsI pELIEHUs MpPUKIAJHBIX 3aJad, B TOM 4HCIE:
NpO(UIAKTUKYA HACJIEACTBEHHbIX 3a00J€BaHUN YEIOBEKA, MEIUKO-T€HETHUYECKOro KOHCYIbTHPOBAHMS,
00OCHOBaHMS HKOJIOTHUECKH 11€JecO00pa3HOro IMOBEIEHHUS B OKPY)KaroUled MpUPOTHON cpeje, aHanu3a
BIIMSIHUSL XO35IIICTBEHHON NIESTEIbHOCTH Y€I0BEKA Ha COCTOSIHUE MIPUPOJHBIX U MCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHUMAaHMSA K NPUKIAJHOM HAIpPaBICHHOCTH y4eOHOro mpeamera «bHOJOrHs» NPOJUKTOBAHO
HEOOXOJUMOCTBIO O0€CIeYeHUs] YCIOBMM M pelleHHs OJHOM M3 aKTyaJlbHBIX 3a4ad ILKOJIbHOTO
Ouoslornyeckoro o0Opa3zoBaHMs, KOTOpas IpeanojaraetT (OpMUpOBaHME Yy OOYYarOLIUXCS CIIOCOOHOCTH
aJlanTUPOBAThCs K U3MEHEHUSAM JIMHAMUYHO PAa3BHBAIOLIETOCS COBPEMEHHOIO MHpa.

buosiorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHus 3aHMMAET BakHOe MecTo. OHa obecrieunBaeT
¢dopmupoBaHue y 0O0ydaroLIUXCS MPEACTABICHMH O HAy4yHOH KapTWHE MUpa, paciiupsieT U 00oOuiaer
3HaHUS O KUBOW NPUPOJE, €€ OTIMUUTENbHBIX IPU3HAKAX — YPOBHEBOI OpraHU3alMy U BOJIIOLUH, CO31AET
yCIOBMS JJIs: TO3HAHUS 3aKOHOB JKUBOM NpUpObl, (OpMUpOBaHUSA (PYHKIMOHAJIBHOW TI'PaMOTHOCTH,
HaBBIKOB 3710pOBOI0 U 0€301acHOro 00pasa KU3HHU, FKOJOTMYECKOTO MBIIICHHUS, IEHHOCTHOTO OTHOLICHUS
K KUBOH IPUPOJIE U YEIOBEKY.

bonbioe 3HaueHue OMOJIOTHS UMEET TaKKe JJIS PelIeHUs] BOCIUTATENbHBIX M Pa3BUBAIOIIMX 3a]au
cpeaHero obmiero oOpa3zoBaHMs, couManu3anuu oOywaromuxcsa. M3ydenue Ouonoruu oOecrneynBaeT
yciaoBus JUis (POPMUPOBAHMSI MHTEIUIEKTyalbHbIX, KOMMYHMKALIMOHHBIX U MH()OPMALMOHHBIX HAaBBIKOB,
JCTETUYECKON KYIBTYpBl, CIIOCOOCTBYET WHTETpalud OHOJOTMUYECKHX 3HAHMM C TNpEeICTaBICHUSIMHU U3
JPYrUX Y4eOHBIX HPEIMETOB, B YAaCTHOCTH, (PU3MKHM, XMMHMMU U Teorpaduu. Ha3zBaHHBIE MOJNOXKEHUS O
IpeJHa3sHauYeHUH y4eOHOro mnpenmera «buosorus» coCcTaBUIM OCHOBY Ul OIpEJeNeHHs] MOJXOJI0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHUS, ITPEJCTABICHHOTO B IPOrpaMme 1o OMOJIOTHH.

OT10op coxpepkanus yuebHoro npeamera «bruosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIMN
KyJIBTYpOCOOOpPa3HOTO IMOJX0/a, B COOTBETCTBUH C KOTOPHIM OOydaromuecs IOJDKHBI OCBOUTH 3HAHUS U
yMEHUS, 3HauuMble I (OpMHpOBaHMs OOIIEH KyJbTYPbI, OMNpPEENSIONINe aJeKBaTHOE MOBEICHUE
YeJoBeKa B OKPY)KaIolel MpUpOTHON cpenie, BOCTpeOOBaHHbIE B MOBCEIHEBHON JKU3HU U NMPAKTHUECKOM
nearenbHocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAaHUN 3aHUMAIOT AJIEMEHTHI COAEPIKaHUs, KOTOPbIE CIyXKaT
OCHOBOH il (DOpMUPOBAHMS IPEJICTABICHUH O COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHHE MHpa U
LIEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHOJIOTMYECKOT0 00pa30BaHMS.



CTpyKTypHUpOBaHHE COJEpKaHUs ydeOHOTo MaTepuaia B MporpaMme 1Mo OHOJOTMH OCYIIECTBIICHO C
y4€TOM TNPHOPHUTETHOTO 3HAYCHHS 3HAHUKA OO0 OTIMYUTENBHBIX OCOOCHHOCTSAX >KMBOW MPHPOJIBI, O €&
YPOBHEBON OpraHu3alMyd U 53BOJIOLUU. B COOTBETCTBMM € 3TUM B CTPYKType Y4eOHOIo IpenMera
«buosorus» BBIIEIECHBI CIECAYIOLIUE COAEPKATEIbHbIC TUHUU: «buosorus kak Hayka. MeToabl Hay4HOTO
no3HaHus», «KieTtka kak Ouosornueckas cucrema», «Opranu3m Kak Onosioruueckas cucrema», «Cucrema u
MHOT000pa3ue OpraHuYecKoro MHpay, «IBOJIIOLUS KUBOW MPHUPOABD, «IKOCHCTEMBl U TNPHCYIIHE UM
3aKOHOMEPHOCTH.

Lenp u3ydenus: yuebnoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBIIAJICHUE 00yJarOIUMHUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpPraHU3aIMH KUBBIX CHCTEM PAa3HOTO paHTa W MpHOOpeTeHue
YMEHHUH HCIOJIb30BaTh 3TU 3HAHMSI JUIsl TPAMOTHBIX ACWCTBUNM B OTHOLIEHUU OOBEKTOB JKMBOM IPUPOJBI U
peLIeHUs Pa3IMYHbIX )KM3HEHHBIX POOJIEM.

JloctrxeHnue 1enu u3ydeHus ydeoHnoro npeamera «buonorusi» Ha 0a30BOM YpOBHE 00eCIIeUMBaETCs
peuIeHreM CIeayoIuX 3a1a4:

OCBOEHHE OOYYaIOUIUMHUCS CHUCTEMbl 3HAHMM O OMOJOTMYECKMX TEOpUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THMIOTEe3axX, MpaBUiax, CIYKallUX OCHOBOW Ui (OPMHpPOBAHUS NPEICTABICHUN O
€CTECTBEHHO-HAYyYHON KapTUHE MHUpPA, O METOJaX HayyHOTO IO3HaHHUSA, CTPOCHHWH, MHOTrooOpasuu Hu
OCOOEHHOCTSIX KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allMM, BBIAAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

(opMupoBaHHE y 00Y4arOIIMUXCs TO3HABATENIbHBIX, HHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOLIECCe aHalIM3a JaHHBIX O MYyTSAX pa3BUTHsA B OWOJIOTMM HAYYHBIX B3IVISIOB, UJEH U MOJIXOJOB K
W3YYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHE Y oOyuaromuxcs o01el KyabTypbl, QyHKIHOHAIBHON I'PaMOTHOCTH, Pa3BUTHE YMEHUN
OOBSCHATh U OLCHUBATh SBJICHHUS OKPY)KAIOIIEr0 MHUpa >KUBOM MPHUPOJbI HA OCHOBAHUU 3HAHUU M OIBITA,
MOJIyYE€HHBIX MPU U3Y4E€HUU OMOJIOTUH;

(dbopMupoBaHHe y 00Y4YaIOIIMXCSI YMEHUN WILIIOCTPUPOBATh 3HAUYEHUE OWOJIOTMYECKUX 3HAHWHM B
MIPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKA, pa3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHM H
arpoOMOTEXHOJIOTHH;

BOCIIMTAHUE YOEXKIEHHOCTH B  BO3MOJKHOCTM TIO3HAHMS  YEJIOBEKOM JKMBOM  NPHPOJIBL,
HEOO0XOUMOCTH OEpeKHOro OTHOLIEHWs] K Hel, COOJIOAEHUS STUYECKUX HOPM IIPU HPOBEIEHHUU
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LIEHHOCTH OMOJIOTUYECKUX 3HAHMU UI MOBBIIMIEHUS YPOBHS JKOJOTHYECKOHW KYIbTYpHI,
11 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IIPUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHHUH B MIOBCEAHEBHOM KM3HM AJISl OLIEHKH IOCIEICTBUN
CBOEH JEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarolled cpele, cOOCTBEHHOMY 3[0POBbIO, 0OOCHOBAaHUE U
cobmoienrne Mep MpoPUITaKTUKH 3a00JI€BaHNN.

B cucreme cpeanero oOmero oopazoBanus «buosnorus», usydaemas Ha 6a30BOM YpOBHE, SIBIISETCA
00s13aTeNIbHBIM YU4EOHBIM MPEIMETOM, BXOAALIMM B COCTaB IpeaMeTHOM obsactu «EcTecTBeHHO-Hay4HbIE
IIPEIMETBD.

Jlns u3yyenus 6uosorun Ha 6a30BOM YpOBHE CpeAHEro o01ero oopa3oBaHusi OTBOJUTCSA 68 4acoB: B
10 kmacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 vaca (1 4ac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KUIACC
Tema 1. Buosorns kak Hayka.

buonornss kak Hayka. CBsi3pb OHONOTMM C OOIIECTBEHHBIMM, TEXHHYECKUMHU U JPYTHUMHU
€CTECTBEHHBIMHU HayKamH, (puiocoduelt, 3STUKOH, FcTeTHKO 1 mpaBoM. Ponb Ouosnoruu B opMupoBanuu
COBPEMEHHOW Hay4yHOU KapTuHbI Mupa. CrcTeMa OHOJOTUYEeCKUX HAYK.

Metoapl TO3HAaHUS JKUBOM mpHponabl (HAOIIONEHWE, SKCIEPUMEHT, OIHMCAaHHe, W3MEpEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

IMoprpetsr: Y. Jdapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuiet u cxembl: «MeTOIbI IO3HAHUS KUBOU IPUPOIBI».

JlabopaTopHble U NPAKTHYECKHE PA0OTHI:

[Ipaktudeckas pabota Ne 1. «/cnosb30BaHKue pa3IMYHBIX METOJIOB MPU W3YYCHHH OMOJIOTHYECKUX
00BEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cuctemsbl (OMOCHUCTEMBI) KakK MpeaMeT u3ydeHus Ouosiornu. OTIMYMe JKUBBIX CHUCTEM OT
HEOpPraHW4YeCKOW MIPUPOJIbIL.

CpoiicTBa OMOCUCTEM U HX pa3HooOpa3ue. YPOBHM OpraHu3aluud OMOCHCTEM: MOJIEKYJISPHBIH,
KJIETOYHBIH, TKAaHEBBIN, OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOr€0LEHOTUYECKHI),
ounochepHbIi.

JdemoHcTpaumnu:

Tabnuib! u cxembl: «OCHOBHBIE TPU3HAKH KU3HNY, « Y POBHH OPraHU3aIIUN KUBOW TTPUPOIBD».

ObopynoBanue: moaens Monekyasr JJHK.

Tema 3. XuMHn4eCcKHuii cOCTaB U CTPOCHHE KJIETKH.

XUMUYECKUH COCTAaB KJIETKH. XMMHUYECKHE 3JIEMEHTHI: MaKpOAJIEMEHThI, MUKPOAJIEMEHTh. Boia u
MUHEpaJIbHbIE BEIECTBA.

OyHKIMU BOJbI U MUHEPaIbHBIX BelllecTB B KieTke. [lognep:kanne ocMOTHYECKOTO OanaHca.

benku. CocrtaB u crpoeHne OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HeszameHumblie u
3aMEHUMBIC AMHUHOKHCIOTHI. AMHMHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYpPhl OCJIKOBOW MOJIEKYIIbI
(mepBuyHasi, BTOpPUYHAsA, TpPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOICTBA OENKOB.
buonornueckue GpyHKITUU OCITKOB.

®epMeHTHl — Onosornyeckue karanuzatopbl. CTpoeHue ¢epMeHTa: akKTUBHBIN LEHTp, CyOCTpaTHas
cneruduanocts. Kodpepmentsl. Butamunbl. OTnnunst epMEeHTOB OT HEOPraHUYECKUX KaTalau3aTo PoB.

VYrieBoapl: MOHOCaXapu bl (TJIFOK03a, prd03a U Ie30Kcupr003a), Aucaxapuabpl (caxaposa, JakTo3a) U
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue (pyHKIMU YTIEBOAOB.

Jlununael: Tpurnuuepuasl, ¢ochonunuasl, crepounsl. [uapodunbHO-rUAPOGOOHBIE CBONCTBA.
buonoruueckue pynxiuu nunuaos. CpaBHEHHE YIIIEBOJOB, OCJIKOB U JIUIHIOB KaK HCTOYHUKOB YHEPTHH.

Hyxneunosbie kucnotel: JIHK 1 PHK. HykneoTuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue
u ¢pyukiun JJHK. Crpoenune u dynkunu PHK. Bunst PHK. AT®: ctpoenue u QpyHKIuu.

Huronorus — Hayka o kieTke. Kieroynas teopus — mpuMep B3auMMOACWUCTBUS HJeH M (akTOB B
Hay4YHOM MO3HAHUHU. MeTOIbl U3yUeHUS KIETKH.

Knetka kak nenoctHas xuBas cuctema. OO1e Npu3Haky KIETOK: 3aMKHYTasi Hapy>KHas MeMOpaHa,
mouekynbl JIHK xak renernueckuit anmapar, cuctema CMHTe3a Oeska.

Tunsl K1€TOK: SyKapruoTHYecKas U mpokapruotudeckas. OCOOEHHOCTH CTPOCHUS MPOKAPHOTUIECKON
kiaerku. Kierounas crteHka Oakrepuil. CTpoeHHE 3SyKapHOTHYECKON KieTkH. OCHOBHBIE OTIMYMS
PacTUTENIbHOMN, )KUBOTHOH 1 TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKa, TJIMKOKANUKC, WX (YHKIUH.
[Tna3marnyeckass memOpaHa, e€ cBoiictBa M ¢yHkuuu. Lutormnasma u e€ opranouasl. OqHOMEMOpaHHbIE
opraouasl kierku: OIIC, ammapar [onpmkn, mm3ocombl. [lonyaBTOHOMHBIE OpraHouzbl KJIETKH:
MUTOXOHJAPHUH, TUIacTUIBL. lIporcxokaeHne MHUTOXOHApUN M TuiacTud. Bunel mimactun. HememOpanHBIe
OpraHoOM/Ibl KJIETKH: pUOOCOMBI, KIETOYHBIN LIEHTP, IEHTPHOJIN, PECHUYKH, KI'YTUKH. DYHKIIMU OPraHOM]IOB
KJIETKU. BKiIroueHus.

Snpo — peryasTopHbIi neHTp kiaeTku. CTpoeHue aapa: saepHas 000J0uKka, Kapuoriazma, XpOMaTuH,
SIPBILIKO. XPOMOCOMBI.

TpaHcnopT BeIiecTB B KIETKE.

JdemoHcTpaumnu:




Hoptpetsl: A. JleBenryk, P.T'yk, T.IIBann, M. llneitnen, P. Bupxos, [Ix. Yorcon, ®@.Kpuk,
M. Vunkunce, P. @pankinun, K. M. bap.

/lnarpammbl: «PacnipeneneHue XMMHUYECKUX JJIEMEHTOB B HEXUBOW mnpupoie», «Pacnpenenenue
XMUMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuuer u cxemsl: «Ilepuoandeckas Tabnuua XUMHUYECKUX DJIEMEHTOBY», «CTpoeHHE MOJIEKYIbI
Boab», «buocunres Oenka», «CrpoeHue Mosekynasl Oenka», «Ctpoenue ¢epmenta», «HykienHoBbIe
kucnotsl. JIHK», «Crpoenne monekyinsl AT®», «CrpoeHue 3yKapuOoTHUECKOM KIeTKn», «CTpoeHue
KUBOTHOM KIeTKnW», «CTpoeHue pacTUTEIbHOM KIeTKn», «CTpoeHHE MNPOKAPUOTHUYECKON KIETKU,
«CTpoeHue siipa KIETKn», «YTIEBOAbD, «JIUmuab.

O06opynoBaHue: CBETOBOM MHKPOCKOT, 00OPY/JIOBAaHUE IS MPOBEICHUS HAOIIOACHUN, W3MEPCHUH,
HKCTIEPUMEHTOB, MUKPOIIPETIAPAThI PACTUTEILHBIX, )KUBOTHBIX U OAKTEPUATBHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKUE PadOThI:

JlaGopatopnasi pabora Ne 1. «M3yueHue KaTalUTUYECKOH aKTHBHOCTH (PEpMEHTOB (Ha MpUMepe
aMuUIIa3bl WM KaTajlasbl)y.

JlabopaTtopHast padota Ne 2. «/3ydyeHne cTpoeHUs: KJIETOK PACTCHHi, )KUBOTHBIX W OaKTEepHil Moj
MHUKPOCKOTIOM Ha FOTOBBIX MUKpOIIpEnaparax U X OMUCaHHE».

Tema 4. /KuzHenesATeJIbHOCTH KIE€TKH.

OOmeH BellecTB, WIH MeTabonMu3M. AcCUMWIIIMS (IJJaCTUYECKUH OOMEH) M JTUCCUMMIIALINS
(pHEepreTuyeckuii 0OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporecca Meradonu3Mma. Poiib 3aKOHOB cOXpaHEHUSs
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTa0o0IU3Ma.

Tunsl oOMeHa BeriecTB: aBTOTPOQHBIN U rerepoTpodHbiii. Poibs hepMeHTOB B 0OMeHe BElIeCTB U
MIPEBPALLEHUH SHEPTUHU B KIIETKE.

®ortocunre3. CBetoBast U TeMHOBas ¢a3bl ¢orocunreza. Peakuuu gorocunreza. DPPeKTUBHOCTD
¢doTocunTe3a. 3HaueHue QoTocUHTE3a AN KU3HU Ha 3emiie. BiusHue ycrmoBuil cpeabl Ha (OTOCHHTE3 U
CHOCOOBI TIOBBIIIEHUSI €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIoIINe OakTeprun. 3HaUeHUEe XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepretuyeckuii oOMeH B KieTke. PaciienyieHue BelIeCTB, BBbIAEICHHE W aKKyMYJIHUPOBaHHE
SHEPTUM B KJETKE. DTambl dHEpreTudeckoro oomena. ['nmkomms. bpokenne u ero Buawl. Kuciopomnoe
OKHCJTIEHWEe, WM KjieTouHoe jabixanwe. OxuciautensHoe  ¢dochopmwimpoBanue. IPPEKTHBHOCTH
SHEPTeTUYECKOT0 OOMEeHa.

Peaknmun marpuyHoro cuHTte3a. ['enernueckas wHbopmarms u JIHK. Peanuzanus renermyeckoi
nHpopManuu B KieTke. [ eHeTHYEeCKUi KOJ M ero cBoWcTBa. TpaHCKpumus — MaTtpuuHblii cuHTe3 PHK.
Tpancnsmus — O6uocunTe3 Oenka. Dranel TpaHcnsauuud. KomupoBanue amMuHokucioT. Ponb pubocom B
O6uocuHTese Oenka.

Hexnerounsie ¢opmbl xu3Hu — BHUpYChl. Mcropusi otkpeitus BupycoB (JI. W. MiBanoBckwuii).
Oco0eHHOCTH CTPOEHHUS W KU3HEHHOTOo IMKiIa BUpycoB. baktepuodaru. bone3nu pacrenui, )KUBOTHBIX U
YeJI0BEeKa, BBI3bIBacMbIe BUpycamMu. Bupyc mmmyHonedunmra denoBeka (BUY) — BozOynurens CIIN/da.
OOpaTtHast TpaHCKpUNLMs, peBepTraza W wuHTerpasza. IIpodunaktuka pacrnpocTpaHeHHs] BHPYCHBIX
3a00JIeBaHUIA.

JdemoncTpanum:

Ioprpetsr: H. K. Koasuos, /. Y. UBanosckuit, K. A. Tumupszes.

Tabouiel u  cxembl: «Tunbl nuTanus», «Metabomuzm», «MUTOXOHIPHUSY, «DHEPreTHUECKUN
obMen», «Xnoporact», «Dotocunte3», «Crpoenue JIHK», «CtpoeHue u (QyHKIMOHHPOBAHHE TEHAY,
«Cunre3 Oenkay, «['eHernyeckuit kom», «Bupycw», «bakrepuodarm», «CTpoeHHe U >KU3HEHHBIA ITUKJI
Bupyca CIIN/a, 6akrepuodaray, «Pemmuxanus JHK».

Ob6opynoBanue: mojenu-anmiaukanuu «Yasoenue [AHK u Tpanckpunuus», «buocunte3 Oenkay,
«CtpoeHue KiIeTKn», MoJenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHsli 1uKi1, WK )KU3HEHHBIN UK kKiaeTku. MaTepdasa u mutos. [Iporeccsl, nporekaromniye B
uHTepdasze. Permnmmkanus — peaxius matpuyHoro cunreza J[HK. Crpoenne xpomocom. XpoMOCOMHBII
Habop — KapuoTuIl. /IUMIOUIHBIN U ramIoUIHBI XPOMOCOMHBIE HaOOpbl. Xpomatuisl. LluTonornyeckue
OCHOBBI Pa3MHO)KEHHS U UHAMBUAYAJILHOTO Pa3BUTHUSI OPraHU3MOB.

Jenenune xietkn — muto3. Ctaauu mutosa. Ilponeccel, mpoucxoasmye Ha pa3HbIX CTaAUAX MUTO3A.
buonornueckuii cCMbICII MUTO3A.

[Iporpammupyemasi rubesb KJIETKH — aloITo3.




@opMbI pPa3MHOXKEHHSI OPraHU3MOB: OECIIoyIoe U 1MoJIoBoe. Buabl 6€crosoro pa3MHOXKEHHUS: JICICHUE
HAJBOE, IIOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpPa30BaHME, BEr€TATUBHOE PA3MHOXKECHHE.
HckyccTBEeHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAUEHUE JJIS CEJIEKIIUH.

[TomoBoe pa3MHOMXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiios. Craguu Mmeiio3a. [pouecchl, npoucxosamine Ha craausax Menosa. [loBegenue xpomocom B
Meno3se. Kpoccunrosep. bruosmornueckuii CMbICII M 3HaYEHUE MEH03a.

I'ameTorenes — mporiecc 00pa30BaHuUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE Kee3bl: CEMEHHUKU
u suyaukd. OOpazoBaHWE W PAa3BUTHE TIOJOBBIX KIETOK — TaMeT (CIIepMaTo30uj, SIMIEKIIeTKa) —
criepMarorese3 1 oBoreHe3. OCOOEHHOCTH CTPOEHHUS SIMIIEKIETOK M CIepMaTro30ouioB. OII0J0TBOPEHUE.
[TapTenorenes.

WupuBuayansHoe pas3Butue (OHTOTeHE3). OMOpHOHANBHOE pasBUTHE (IMOpHOreHe3). Tambl
SMOPHOHAIBHOTO Pa3BUTUS y IMO3BOHOYHBIX JKMBOTHBIX: JpPOOJIGHWE, TacTPYISALHUs, OpPraHOTCHE3.
[ToctamOproHanbHOE pa3BUTHE. THITBI MOCTAIMOPHOHAIBLHOTO PA3BUTHUS: MPSAMOE, HEMPSIMOE (JIMYMHOYHOE).
Brustaue cpenpl Ha pa3BUTHE OPTraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTAaJIUU PA3BUTHSL.

JdemoHcTpauuu:

Tabauie! u cxeMbl: «POpMbI pa3MHOKEHHSI OPraHU3MOBY, «/{BOIHOE OTUIOAOTBOPEHNE Y IIBETKOBBIX
pacTeHui», «BereraTuBHOE pa3MHOXEHUE PACTCHUIY, «Jlenenne kinetku O6akTepuit», «CTpOeHHE MOJIOBBIX
KIeTok», «CtpoeHue xpomocoMbl», «Knerounsrii muxm», «Pemmukarmus JIHK», «Mwutoszyn, «Meiios»,
«[Ipsimoe u HempsiMoe pa3BUTHE», «['aMeTOreHe3 y MIIEKONUTAIOUMX U yenoBeka», «OCHOBHBIE CTaIuu
OHTOT€HE3a».

O0opynoBaHue: MUKPOCKOII, MUKpoTIpenapathl «CriepMaTo30uabl MIEKOITUTAIOIIETOY, «SIHIeKIeTKa
MJIeKoTIMTaoero», «Kapnokunes B KieTkax KOpelka Jiykay, MarHUTHasl MOJieNb-anmukanus «Jlenenue
kietkn», Mmoaenb JJHK, monens meTada3Ho XpOMOCOMBI.

JlabopaTopHble U NPaKTHYECKHE PadOThI:

JlabopaTtopnast padota Ne 3. «HaGmrogenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX
MHKpOIIpenaparax.

JlabopaTtopHnas padota Ne 4. «/3y4eHne cTpOSHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTax.

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenver u 3amaun reHeTukd. VcTopus pa3BuTHs reHEeTUKU. Posib nuTONIOTHH W SMOPHOJIOTHH B
CTaHOBJICHUM TeHETHKU. Bkian poccuiickux u 3apyOexHBIX Y4YEHBIX B pa3BUTHE TEHETUKHU. MeTombl
reHEeTUKH  (TMOPUIOJIOTHYECKHH,  IUTOT€HETHYECKUH,  MOJICKYISpHO-TeHeTHnueckuii).  OCHOBHBIC
TE€HETUYECKUE MOHATUA. ['eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMAaX CKPELIMBAHUIA.

3aKOHOMEPHOCTH HAaclleJIOBaHMsl TMPU3HAKOB, ycTaHoBIeHHble [. MenaeneM. Monorudpuanoe
CKpelllMBaHHe. 3aKOH eJUMHO00pa3usi rMOpuIoB MepBoro mnokojieHus. [IpaBuino goMuHUpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel raMert. [loiHOE M HENOJIHOE JOMUHHUPOBAHUE.

JluruGpuHoe ckpeluBaHue. 3aKOH HE3aBUCUMOI'O HaclieJJoBaHMs Npu3HakoB. LluTorenernueckue
OCHOBBI TUTHOPHUIHOTO CKpeUIMBaHUs. AHAIM3UpYIOIIee CKpellrBanue. Vcnoib30BaHne aHaTU3UPYIOIIETo
CKpEIIMBAHUS JUTsl ONIPEICIICHUs TEHOTUIIA OCOOU.

CuerieHHoe HacnenoBanue mnpusHakoB. Pabdora T. Moprana mo cCLEIUIEHHOMY HacjelI0BaHUIO
reHoB. Hapylienue crenyienus TeHOB B pe3y/bTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetnka mnosa. XpoMOCOMHOE OIpeAesieHHEe Moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omoramerHsle U rereporaMeTHble Opranu3mMbl. HacnenoBanve npu3HakoB, CUEIJIEHHBIX C TOJIOM.

N3meHunBocTh. BuUIBI M3MEHUMBOCTU: HEHACIEACTBEHHAs M HacleACTBEHHasd. Ponb cpenbl B
HEHACJIEJICTBEHHOW M3MEHYUBOCTH. XapaKTepUCTHKAa MOJIU(MUKAIMOHHOW M3MEHYMBOCTU. BapuarmoHHBIH
psn ¥ BapuanmoHHas kpusasi. Hopma peakunu npusHaka. KonmdecTBeHHbIE U KaUECTBEHHBIE PU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHOW N3MEHYMBOCTH.

HacnenctBenHasi, uiaM reHOTUIIMYECKas, U3MEHYHBOCTh. KoMOMHATHBHAS M3MEHUMBOCTh. Meiio3 1
MOJIOBOM  TWpPOIECC — OCHOBAa KOMOWHATUBHOM W3MEHUYMBOCTU. MyTalMOHHAS  HM3MEHYHUBOCTD.
Knaccudukarus myranuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluii. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIeACTBEHHOW n3MenunBoctu H. 1. BaBuiosa.

BuesigepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka 4yenoBeka. Kapuorun uenoBeka. (OCHOBHbIE METOJbl TI'€HETUKH  YeJIOBEKa:
reHealOTUYeCKUi, ONM3HEIOBbIN, IUTOTEHETHYECKUH, OWOXUMUYECKUH, MOJEKYISIPHO-TeHETUIECKHUI.
CoBpemeHHOE OlpeieIeHUE N'eHOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHHUE, B TOM UHUCIIE C




nomompto III[P-ananu3a. HacnencrBenHnsle 3a00jieBaHUs 4YEJIOBEKA: TE€HHBbIE OOJIC3HHM, OOJIE3HH C
HACJICJICTBEHHOW TMPEpacoIOKEHHOCThIO, XPOMOCOMHBIE Oo0je3Hu. Comarnueckue U T'eHepaTHUBHBIC
myranund. CTBOJIOBBIC KJIETKH. [IpUHIUMBI 340pOBOTO 00pa3a KWU3HU, TUATHOCTHKHU, MPOMUIAKTHKA U
JIGYEHUs] TeHETUYeCKUX Oosie3Hed. MenuKo-reHeTHYecKoe KOHCYJIbTHUPOBaHHE. 3HAUYCHHE MEAUIIMHCKOU
TCeHETHKH B TPEJOTBPAIICHUH U JICUCHUH TeHETUYSCKUX 3a00JIEBaHUN YEIIOBEKA.

JdemoHcTpaumnu:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. TumodeeB-PecoBckmii,
H. . BaBunos.

Tabauiel 1 cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIMTOTCHETHYEeCKas OCHOBa», «3aKOH
paCHICIUICHUS] U €r0 [IUTOreHETUYECKas OCHOBA», «3aKOH YHUCTOTHI TaMeTy, «JlUurubpuIHOe CKpenIMBaHue,
«luTomornuyeckiue OCHOBBI JIUTHOPUIHOTO CKpeIuBaHus», «Meiosy, «B3aumonelcTBue amienbHbIX
reHoB», «['eHeTHYecKrue KapThl PaCTCHHM, )KMBOTHBIX U YeJIOBEKa», «['eHeThka mojay, «3aKOHOMEPHOCTH
HacJeI0BaHus, CUEIJICHHOTO C MoJjioM», «KapuoTUIbl YenoBeKa W JKUBOTHBIX», «BUIbl M3MEHUYHUBOCTHY,
«MomudukarmonHass HM3MEHUYMBOCTHY», «HacmemoBanue pesyc-paktopa», «l'eHeTHKa TPy KpPOBWY,
«MyTanmoHHass U3MEHYUBOCTHY.

OO06opynoBaHue: MOIETU-ANTITUKAIINI «MonorubpuaHoe CKpEIIUBaHUEY, «Hemnonnoe
JTOMUHUPOBaHUEY, «JlurndbpuaHoe ckpenmBanuey, «Ilepexkpéct XxpoMocom», MUKPOCKOIT U MUKpOTIpenapar
«dpo3odunay» (Hopma, MmyTaruu HOpMbI KPBLIIBEEB U OKpPACKHU Teja), repbapuit «I opox MoCeBHOW.

JlabopaTopHble U NPAKTHYECKUE PadOThI:

Jlabopatopnast pabota Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO M JUTHOPHUIHOTO
CKpENIUBaHMs Y AP030(PHIIBI Ha TOTOBBIX MUKPOIIPETIapaTax».

Jlabopatopnass pabora Ne 6. «M3ydeHue MOAMGUKANMMOHHOW HW3MEHYMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psfia U BApUALIMOHHON KPUBOI».

JlabopaTtopHnast pabota Ne 7. «AHanu3 MyTaruii y 1po30¢uisl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[IpaxTueckas padota Ne 2. «CocTaBieHre U aHATIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Ceaexuust opranuzmMoB. OCHOBbBI 0MOTEXHOJIOTUH.

Ceneknus Kak Hayka M mpolecc. 3apoKIeHUe celeKuuu U gomectukanus. Yuenue H. M. BaBunona
0 LIEHTPAX MPOUCXOKJICHUS U MHOTO0Opa3us KyIbTYpPHBIX pacTeHUl. L[eHTpbl MPOUCXOXKACHUS JOMAITHUX
KUBOTHBIX. COpT, MOpOJIa, ITAMM.

CoBpeMeHHBIC METO/IbI CENEKIIMUA. MacCOBBIM U MHIUBHUIYAJIbHBIA OTOOPHI B CEJIEKIIMHM PACTEHUN U
KUBOTHBIX. OIlleHKa JKCTepbepa. BIM3KOpPOACTBEHHOE CKpelluBaHUe — WHOpUAMHT. Ywucras ITUHUS.
CkpemuBanue 4YUCThIX JuHUU. [eTeposuc, wim rubpumHas cuina. HeponacTBeHHoe CKpenuBaHue —
ayropuunr. OraanénHHas rubpuauzanuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 M IOJydeHHUE
MOJUIIIOUOB. JlocTHKEeHHsI CeNEKIIUU pacTEHU, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnonoruss Kak oTpacib IPOM3BOACTBA. ['€HHas  HHXKEHEepus. ITambl  CO3AAHUS
pekomOunantHoii JIHK wu TpaHcreHneix opranu3MoB. Kierounass wmxeHepus. KieTouHble KyJabTypHI.
MukpokioHanbHOE pa3MHOKEHHE pacTeHui. KnonupoBanue BBICOKOITPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKoJorTH4Yeckue M studeckue mnpodiembl. MO — renetnuecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpamu:

Hoptpetst: H. Y. Bapuios, U. B. Muuypun, I'. /1. Kapneuenko, M. @. IBaHoB.

Tabauiel u cxembl: kapta «L{eHTpbI MPOUCXOXKAEHUS U MHOT000pa3us KyIbTYPHBIX PAacTEHUI,
«[lopoapl pOMAIIHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OtmanéHHas ruOpuAM3aIM»,
«Pabotbl akamemuka M. @. UBanoBa», «llomumnonaus», «OOBekThl OuoTexHOJIOTHNY», «KieTouHble
KYyJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpyrpOoBaHUE U MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU TIJI0JI0B U KOPHEIIONOB JUKUX (OPM U KYJIBTYPHBIX COPTOB pPacTEHHM,
repOapuii «CenbCKOX03SHCTBEHHBIC PACTEHUS.

JlabopaTopHble H IPaKTHYECKHE PA0OThI:

Okckypceust «OCHOBHBIE METOJBI U JIOCTIDKEHHUS CENeKIMUM pacTeHHH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TIEMEHHYI0 ()epMy, COPTOUCIBITATEIbHBIA Y4acCTOK, B TEIUIMYHOE XO3SICTBO,
mabopaToOpHI0 arpOYHUBEPCUTETA WITM HAYTHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoJIOLUOHHAA OMOJIOTHA.
[IpeanochlIkKu BO3HMKHOBEHHUS SBOJIIOLUMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpHUS U €€ MECTO B
Oouonorun. BriusHue 3BOTIONUOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTHX HAYK.



CuzerenbcTBa 3BotonuM. [laneoHTONIOTMYECKUE: TIOCIEN0BATENbHOCTh TOSIBICHHUS BHJIOB B
MAJICOHTOJIOTUYECKOH JieTonucH, nepexoansie Gopmbl. bruoreorpaduyeckue: cxoacTBO U pazinuyue GayH U
(h0p MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOACTBA M Pa3luuusg OSMOPUOHOB  pa3HBIX BHUJOB  TO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOIMYHBbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonexkynsipHO-OHOXUMUYECKHE: CXOJCTBO MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX
IIyTE€H y BCEX OPraHU3MOB.

OpomonnonHas teopus Y. JlapBuHa. [Ipennocbuiki BO3HUKHOBEHHUS JapBUHU3MA. J{BIKYILME CHJIIBI
9BOJIIOLMM  BUAOB 10 JlapBuHy (KM30BITOYHOE pa3MHOKEHHE NIPU OTIPAHUYEHHOCTH PECYpCOB,
HeornpeAenéHHas U3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3Bosonnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

Muxkposotonus. [lomynasinus kak equHuIa BUAa U 3BOJIOLUU.

HBwxymme cuibl  ((pakTopsl) SBONIONMH BUAOB B Tpupoje. MyTalMOHHBIA Mpomecc W
KOMOMHATHBHAsI U3MEHYUBOCTH. [lonmymsiinoHHbIe BOJHBI U Apeii¢ reHoB. M3onsanus u Murpamusi.

EctectBenHbIl 0TOOp — HampaBIsioluid pakTop 3BOOLUNA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCT, OpPraHU3MOB Kak pe3yabTaT HBoJiouud. [lpumepsl mnpucnocoOneHuit y
Opranu3mMoB. ApoMop(O3bl U UIUOATATITAIIIH.

Bun u Bunoo6paszosanue. Kpurepuu Buna. OcHoBHBIE (OPMBI BUI000pa30BaHus: reorpadudeckoe,
JKOJIOTHUYECKOE.

Makpossomtorusi.  Dopmbl  IBONIOLMM:  (QUIETHYECKAs, JUBEPreHTHas, KOHBEpPIeHTHasd,
napajuiensHas. HeoOpatuMocTh 3BOMTIOIHH.

[IpoucxoxxaeHnre OT Heclenualn3upoBaHHBIX MpenkoB. [Iporpeccupyromas —crenuanu3amnms.
AnanTuBHas paguanus.

JdemoHcTpaumnu:

Hoptpersl: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M. bap, O. I'ekkens,
®. Mroiep, A. H. Cesepiios.

Tabmuupl u cxembl: «Pa3BuTHE OpraHMYecKOoro Mupa Ha 3emie», «3apOJbIIN IMO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «DopMbl OOprOBI 3a cymiecTBoBaHHE», «ECTeCTBEHHBIM OTOOPY,
«MHoroo0pasue copToB pacTeHuit», «MHOTO0Opa3ue Mmopoa KUBOTHBIX», «[lomymsamuny, «MyTtanmmnoHHas
U3MEHUYUBOCTBY, «Apomopdo3er», «Mnmoamanranuuy, «OOmas npereHepanusy, «JBUKyIIHE CHIIBI
ooy, «Kapra-cxema wmapmpyra mnyremectBus Y. JlapsuHay, «boprba 3a cymiecTBoBaHHEY,
«IIpucriocobieHHoCcTh  OpraHu3MoB»,  «['eorpaduueckoe  BUI00Opa3oBaHUE»,  «IKOJOTHUECKOE
BHUJI000Pa30BaHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKpPACKU, Ha0Op TIIOJOB M CEMsH,
koJutekusi «IIpumepbl 3alUTHBIX MPUCIIOCOOIEHUN Y >KMBOTHBIX», MOJeNb «OCHOBHBIE HAINpaBJICHUS
IBOJIIOIINHY, 00bEMHAsA MOeTb «CTPOEHHE FOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduueckas kapra mupa, Koyuiekiusi «PopMbl COXPAaHHOCTH HCKOTAEMbIX >KUBOTHBIX U
pacteHuii», mojenp anmaukanus «llepekpéct xpomocom», BiaxkHble mpenaparsl «Pa3BUTHE HACEKOMOTO»,
«Pa3BuTHe nArymKkmny», Mukpomnpenapart «/Ipozodunay (Hopma, myranuu GOpMbl KPHIIILEB U OKPACKH TEJa).

JlabopaTopHble H NpaKTH4YecKue padoTbi:

Jlaboparopnas padota Ne 1. «CpaBHEeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

JlaboparopHas pabora Ne 2. «OmnucaHue MpUCIOCOOICHHOCTH OpraHm3Ma U €€ OTHOCHTEIHHOTO
XapaxkTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HU Ha 3eMuie.

JloHay4yHble MpeACTaBICHUS O 3apOXKICHUU >KM3HU. HaydHble rUnoTe3bl BOZHUKHOBEHUS KU3HU Ha
3emJie: aOuoreHes U MaHcnepMus. XuMHUUECKasi 3BOTIONHS. AOMOTreHHbII CUHTE3 OpPraHu4eCcKUX BEIECTB U3
HEOPraHMYeCKHX. ODKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMHYECKON »sBomouuu. HauanbHble 3Tambl
Oouonornyeckoit sBosoumu. I'mnoreza PHK-mmpa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie kineTku u ux 3Boitouus. PopMupoBaHNE OCHOBHBIX T'PYIIIT KUBBIX
OpraHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo 3pam U nepuoaaMm. Kartapxeil. Apxeilickas M NPOTEPO30MCKast dpBbl.
[Taneosolickas 2pa u €€ TMepUOAbl: KEeMOPUNCKUN, OPIOBUKCKHUMA, CHIYPUHCKUH, JIEBOHCKHIMA,
KaMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3o30iickas opa 1 €€ Iepuoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3oiickas 3pa u e€ nepuo/pl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOTIOT€HOBBIH.




XapakTtepucTuka KiIUMaTa U TeoJIOTHYeCKUuX mpoueccoB. (OCHOBHBbIE ATambl  ABOJIOLUU
pPacTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHMid M >KMBOTHBIX. llosiBneHue, pacuser u
BBIMUPAHHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHHE 3BOIIOLUH. OCHOBHBIE CUCTEMATUYECKUE IPYIIIIbI
OpraHu3MOB.

OBOJIOLMS 4elNoBeKa. AHTPONOJIOrHMs Kak Hayka. Pa3BuThe NpeaCTaBIEHUH O HMPOUCXOKICHUU
yernoBeka. Meroabpl M3ydeHMsI aHTpororeHe3a. CxoicTBa M pas3jiMyvsl 4YEJIOBEKA U JKUBOTHBIX.
CucremaTHueckoe NoJIOKEHUE YeI0BeKa.

JBuxymue cuibl (dakropsl) aHTpororeHeza. HaciencTBeHHas M3MEHUYMBOCTh M €CTECTBEHHBIN
ot6op. O0mecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUNA TPY/Ia, MBIIIJICHUE, PEYb.

OcHOBHBIE CTaJAMM W BETBU SBOJIOLMM YEJIOBEKA: aBCTPAJOMUTEKH, YenmoBek ymernbiid, YUenoBek
npsMoxoamui, Yenosek Heanaepranbckuii, Yenosek pasyMubiii. Haxoku HCKOMaeMbIX OCTATKOB, BPEMs
CYIIECTBOBaHUS, 00JACTh PACIPOCTPAHEHHSI, 00HEM TOJIOBHOTO MO3Ta, 00pas3 KU3HHU, OPY/IHs.

UenoBeueckne packl. OCHOBHBIE OOJBIINE pAchl: €BpOINEOUAHas (eBpasuiickasi), HErpo-
aBcTpajioniHas (dPKBaTOpuaibHas), MOHTOJIOUAHAs (a3uaTCKO-aMepuKaHcKasi). YepTbl MpHUCIIOCOOIEHHOCTH
MIpe/ICTaBUTENEH YEJIOBEUECKUX Pac K YCIOBUSM CyllecTBOBaHMs. EnuMHCTBO uenoBeueckux pac. Kpurtuka
pacuzMma.

JdemoncTpaumnu:

Hoptpetst: @. Pean, JI. [lactep, A. U. Onapun, C. Mumnnep, I'. FOpu, Y. lapsuHn.

Tabmuubl u cxembl: «Bo3HnkHOBeHHe COJTHEYHOW CHUCTEMBI», «Pa3BUTHE OPraHMYECKOTO MUY,
«PactutenbHas kiertka», «OKuBoTHas kietka», «lIpokapuornyeckas kietka», «CoBpeMeHHas cHucTreMa
OpraHMyeckoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHMS YEIOBEKa M UEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAaXO0JOK IPEIKOB COBPEMEHHOTO YEJIOBEKa,
«/IpeBHenmue moan», «lpesaue moan», «[lepBeie COBpeMeHHBIE JIIOAN», «HeTI0BEeYEeCKHE pach».

O6opynosanue: Mmynsbku  «IIpoucxoxaenne uvenoBeka» (OIOCTbI aBCTpaJIONUTEKa, MUTEKAHTPOIA,
HeaHJepTallblla, KPOMaHBOHIIA), CIENKH WIM M300paK€HUS KaMEHHBIX OpYIUil MepBOOBITHOTO YelOBEKa
(kaMHH-"OTITIEPBI, pyOMIIa, CKpeOisia), TEOXPOHOJIOTHYECKass TaOymIa, KoJuleKius «DopMbl COXpaHHOCTH
MCKOIAEMBIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

[Ipaktuueckass pabora Ne 1. «M3ydeHme HCKOTAEMBIX OCTATKOB PACTCHHH M JKHUBOTHBIX B
KOJUTEKIIUSIX).

OKCKypcHusi  «DBOJIIOIUSI OPraHMYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIH WIIH
KpaeBeIUECKUI MY3€eH ).

Tema 3. Opranusmbl U OKpY:KaLas cpeaa.

DKoJIOTHSl KaK HayKa. 3aJaud M pa3felibl 3KOJIOTUU. MeToabl IKOJOTMYECKUX HCCIeI0BaHUM.
DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeNTOBEKa.

Cpenpl 0OuTaHus OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/AYyIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAS.

Okonoruueckue Gaxtopsl. Kiaccudukanus skoiaoruueckux GakTopoB: aOMOTHYECKUE, OUOTHYECKHE
U aHTpomnoreHHsble. JelicTBUE 3K0I0orndecknx (hakTOpoB Ha OPraHU3MBbIL.

AbGunotuueckue (GakTOphl: CBET, TeMmIeparypa, BiIaxHOCTh. DotomepuoausMm. [IpucmocobimeHus
OpPraHU3MOB K JIEHCTBHUIO a0HMOTHYEeCKNX (haKTOPOB. bruosornueckue puTMel.

buotnueckue dakropsl. Buabl OnOTHYECKHMX B3aUMOJCUCTBUN: KOHKYPEHIIMS, XHUIIHUYECTBO,
cum6buo3 u ero Qopmbl. IlapasuTusm, Kkoomepaiusi, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJICOHWYeCTBO). AMEHCaJM3M, HEHUTpanu3M. 3HA4YeHHE OWOTHYECKUX  B3aUMOJCHCTBUU IS
CYIIIECTBOBaHMS OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU MOMyNsiuu. OCHOBHBIE IMOKA3aTENM MOMYJSALMHU: YHUCIECHHOCTD,
MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IMPHUPOCT, MUTpalMs. /[MHaMUKa YMCIEHHOCTH NOMYJSIUU U €€
perymnsuus.

JdeMoHcTpanum:

Hoptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkerns.

Tabmuiel u cxemsl: kapta «[Ipupognsie 30HBI 3emun», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsiuuy, «3aKOHOMEPHOCTH pPOCTa YHCICHHOCTH MOMYJISIUU HHQY30pHUH-
Tyenpkny, «[lumessie nenm.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHass pabora Ne 3. «Mopdonoruueckue O0COOEHHOCTHM PpACTEHUH M3 pa3HBIX MeECT
OoOUTaHUSD.




JIaGopatopnas padota Ne 4. «BnusiHue cBeta Ha poCT ¥ Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacy€r MIIOTHOCTH MOMYISIMA Pa3HBIX BUIOB PACTCHHI».

Tema 4. Coo01mecTBa U IKOJOrHYeCKHE CHCTEMBI.

CooOmiectBo opranm3mMoB — OuonieHo3. CTPyKTypbl OMOIIEHO3a: BHJIOBAasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunsl-nomunantel. CBs3u B OMOIICHO3E.

Okonorudeckne cucteMbl  (dkocuctembl). [loHsTme 00 dKOCcUCTeME U OHOTEOIleHO3E.
@OyHKIMOHANIBHBIE KOMIOHEHTHI 3KOCHUCTEMBI: MPOIYIEHThI, KOHCYMEHTHI, pPEIyleHThl. KpyroBopoT
BEIIECTB U MOTOK SHEPIHH B 3KocucTeMe. Tpodudeckne (MUIIeBbIe) YPOBHH SKOCHCTEMBI. [InieBbie nenu u
cetd. OCHOBHBIE MOKA3aTeNN IKOCUCTEMBI: OHoMacca, MPOAYKIHI. DKOJOrHYeCKUE MUPaMUIbl: TPOAYKIIUH,
YHCJIEHHOCTH, OroMacchl. CBOMCTBA IKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALMS, pa3BuTHe. CyKueccus.

[Ipupoaubie  3KocHCTEMBL.  DKOCHUCTEMBI 03€p U peK. ODKOCHCTeMa XBOWHOIO  WJIU
LIMPOKOJINCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE ~ 3KOCUCTEMBL.  ATrpol’KOcHCTEMBI.  YpOoskocucrteMbl.  buosormueckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak dakrop ycroumBoctu 3KocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panunpl, cocraB u crpykrypa Ouochepsl. Kupoe
BemectBO U ero ¢yHkiuu. OcobeHHocTH Onochepsl Kak TII00aTbHOW HSKOCHUCTEMBI. JlMHaAMuU4eckoe
paBHOBecHe U oOpaTHast cBsI3b B buocdepe.

KpyroBopoTs! BemecTB U OMOT€OXMMHYECKUE IUKIIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HAJIBHOCTh
ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Ouocdepe 3emiin. AHTpPOTNOTeHHblE H3MeHeHUs B Ouocdepe. [nobanbHbIE
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiectBoBaHue mnpupoAbl U uenoBeuecTBa. CoxpaHeHne OHOpa3HOOOpa3usi Kak OCHOBA
ycrounBocTl Ouocdepbl. OCHOBa palMOHATILHOTO YIPABIECHUS NPUPOJHBIMU pecypcamMu U HUX
ucnoJib3oBanue. JloCTiKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoncTpaumnm:

[Moptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl  u  cxemsbl: «IlumeBbie 1enm», «buoreHo3: coctaB W CTpyKTypay, «llpupomHbie
coobOmectBa», «llemm muTaHus», «IKojgornueckas mupamugay, «buocdepa m demoBexk», «IkocucTema
IIAPOKOJIUCTBEHHOTO JIeca», «IJKOCHUCTEMa XBOMHOTO Jecay, «bHOLEHO3 BOJOEMA», «ATPOILIEHO3Y,
«IIpumepHbIE aHTPOTIOTEHHBIE BO3ICUCTBUS HA MPUPOTY», «BakHEHIMe HCTOYHUKHU 3arpsi3HEHUS BO3yXa
U TPYHTOBBIX BOA», «llouBa — BakHelmias cocraBisitomias Ouocdepnr», «DakTOpbl Herpagalvy MOYBY,
«[TapuukoBeiii 3pdexr», «DakTopbl paJIUOAKTUBHOTO 3arpsizHeHuss Ouocdepb», «OOmas CcTpykTypa
ounocdepr», «Pacnpoctpanenue xu3HU B Omochepe», «O30HOBBIM 3KpaH Ouochepsr», «Kpyroopor
yraepoja B ouocdeper, «KpyroBopot azota B mpupoe».

O6opynoBanue: Moenb-aniuiukanus  «Tunuunele  OMOLEHO3BI», repbapuii  «PacturtenbHble
cooliiecTBa», Kkoulekuuu «buoneHos», «BpeauTenun BaxHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIBTYpPY,
rep0apuy U KOJUJICKIUU PACTEHUI U KUBOTHBIX, MpPUHAJJICKAIINE K PAa3HBIM DKOJOTUYECKUM TpYIIam
onnoro Buna, Kpacnas xuura Poccuiickoit ®denepainuu, U300paKeHHUsST OXPAHSIEMbIX BUJOB PACTEHUN H
KUBOTHBIX.




[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [MTPOI'PAMMEBI 10 BMOJIOTMM HA BA30BOM
YPOBHE CPE/IHET'O OBILEI'O OBPA3OBAHU A
Cornacho @I'OC COO, ycraHaBIMBAIOTCS TpPeOOBaHMSI K pe3yiabTaTaM OCBOEHUS OOYydYaroLIUMUCS
IporpamMmm CpeaHero oomuiero 00pa3oBaHus: INYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM.
JINYHOCTHBIE PE3YJIbTATBI
B cTpyKkType JMUYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS TNpeaMera «buoyiorusy BbIIENEHBI CIEAYyOLIUe
COCTABJIAIONIME: OCO3HAHHE OOYYAIOIIMMUCS POCCHUCKON TI'pa)IaHCKOW HASHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPE/IEICHUI0, HAJMYUe MOTHBAIMM K OOy4eHHIO OMOJIOIHH,
LIeJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXIEHUH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH H
HUCTOPUYECKUX TpaJULUN Pa3BUTUS OMOJIOTMYECKOrO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH OOyYaroUIuxcs
PYKOBOJICTBOBATHCSI B CBOCH JIEATENIFHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, MPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAJTMYUE SKOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH IENU H
CTPOMTH KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS Hpenmera «buonorusy» nocTUraroTcss B €JUHCTBE y4eOHOU M
BOCIIMTATENILHON JIESATEIIFHOCTH B COOTBETCTBUHM C TPAJAWIIMOHHBIMH POCCHHCKHMH COIMOKYJIBTYPHBIMHU,
HCTOPHUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, IPUHATHIMH B OOIIECTBE MTPABHJIAMH U HOPMaMH
MOBEICHHUS U CIIOCOOCTBYIOT IpolleccaM CaMOIO3HAHMs, CaMOBOCIIMTAaHUS U CaMOpa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3UIMH JMYHOCTH, MAaTPHOTH3MA, YBAKECHHUS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY Tpyna H
CTapuieMy ITOKOJIEHHIO, B3aUMHOIO YBa)KEHHs, OEpeXKHOr0 OTHOLIEHUS K KYJIbTYPHOMY HACIEAUIO U
TpaJuLUsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickot denepannu, NpUpoae U OKPYKAOLIEH cpeie.

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buosorus» AOKHBI OTpaxaTb
TFOTOBHOCTh U CIOCOOHOCTH 0Oy4aroluXcs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3MIIMEH
JMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHEHTAIIHIA, TO3UTHBHBIX BHYTPEHHHUX YOCKICHUH, COOTBETCTBYOIINX
TPAaIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINecTBa, pAacIIMpPEHHE J>KU3HEHHOTO OIBbITa ¥ ONbITa
NeSITEIbHOCTH B TPOIIECCE pealu3alii OCHOBHBIX HAIPaBJICHUN BOCIUTATENbHON NESTENbHOCTH, B TOM
YHClie B YaCTHU:

1) rpasKIaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAXKAAHCKON MO3UIMH O00Yy4aromerocss Kak akTUBHOTO M OTBETCTBEHHOTO YJIEHA
POCCHICKOTO 00I1eCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOW JESITENTbHOCTH MPU CO3AAHUU yYEOHBIX MPOEKTOB, PELUICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OIpEeNesITh COOCTBEHHYIO MO3UIUIO0 MO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM XKHU3HU U
O0OBACHATH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aHMMOJICHCTBHS JIOCH
C pa3HbIMHU YOSXKJICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSMU U COLUATBHBIM MOJOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOIECCE COBMECTHOTO BHINOJIHEHHS YUeOHBIX, T03HABATEIbHBIX U
HCCIIeIOBATENIbCKUX 33]1a4, YBaKUTEILHOTO OTHOILICHUS K MHEHHIO ONIIMIOHEHTOB MPU OOCYXJACHUU CIIOPHBIX
BOIIPOCOB OHUOJIOTMYECKOTO COJCPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOUN U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHMS:

cOpPMUPOBAHHOCTh POCCUNUCKON T'paKTAHCKOW HIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHUSI K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU Iepen PoauHOMN, ropaocTu 3a cBOMl Kpaii, cBoto PonuHy, CBOM S3bIK U
KYJIBTYpY, IPOIILJIOE U HACTOAIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACIEIUIO U MaMATHUKAM IPUPOJbI, JoCTHXeHUsIM Poccun
B HayKe, ICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CMOCOOHOCTh OLIEHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJIEHHE M Pa3BUTHE OUOJIOTHH, TOHMUMAHUS
3Ha4eHHUs1 OMOJIOTUH B MMO3HAHUU 3aKOHOB MIPUPO/IbI, B AKHU3HH YeJIOBEKa U COBPEMEHHOTO OOIIECTBa;

uzenHas yoex1EHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja; c(opMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
TUYECKOTO TIOBEJECHUS; CHOCOOHOCTh OIICHHMBAaTh CUTYAaIlMI0 WM NPUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH; OCO3HAHKE JIMYHOTO BKJIa/1a B IOCTPOCHUE
yCTOMYUBOro Oy/yIIero; OTBETCTBEHHOE OTHOLIEHHWE K CBOUM pOJUTEINSIM, CO3/IaHHIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSITHUS [IECHHOCTEH CeMEHHOM KM3HU B COOTBETCTBUHU C TPaJULMsIMU Hapo10B Poccuu;

4) 3cTeTHYEeCKOro BOCIIMTAHMS



ACTETUYECKOE OTHOLICHHUE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
CIOPTAa, TPy/a, OOIIECTBEHHBIX OTHOIICHHUI; TOHUMAaHUE SMOLIMOHAIBHOTO BO3/ICHCTBHS )KUBOU MPUPOJIBI U
€€ IIEHHOCTHU; TOTOBHOCTh K CAMOBBIPAQ)KEHHIO B Pa3HBIX BU/aX UCKYCCTBA, CTPEMJICHHUE MPOSIBIISITh KaueCcTBa
TBOPYECKOM JIMYHOCTH;

5) puznyeckoro BocHUTAaHUSA, (POPMUPOBAHHUS KYJIbTYPbl 310POBbSI W 3MOLHOHAJbLHOIO
Os1aromosyqusi:

NMOHMMaHUE W pealu3anus 3J0pOBOro M 0Oe30macHoro obOpasza >KM3HM (3A0pPOBOE MHUTAHUE,
COOIIIO/ICHNE TUTHEHUYECKUX MIPABHI M HOPM, COAJTAaHCHPOBAHHBINA PEKHUM 3aHATHIA U OTIbIXA, PETYIsIpHAs
¢u3nveckass aKTUBHOCTH), OCPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY
(bU3NIEeCKOMY M IICUXUIECKOMY 3/I0POBBIO;

[IOHMMAaHHE IIEHHOCTU MpaBWJl MHJIUMBUIYaJIbHOTO M KOJUIEKTHUBHOIO O€30I1aCHOIO IIOBEJIEHUS B
CUTYaLUAX, YTPOXKAIOUIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME IIOCIEACTBUI M HENPUATUS BPEIHBIX TNPHUBBIYCK (YIIOTPEOICHHS AalKOToJis, HAapKOTHUKOB,
KYpEHUs);

6) TPy/Z10BOT0 BOCTIUTAHUS:

TFOTOBHOCTb K TpYyJIy, OCO3HAHHWE IIEHHOCTM MAacTepCTBa, TpPYAOI00HUEe; TOTOBHOCTh K aKTHUBHOM
NEeSITEIbHOCTH  TEXHOJOTMYECKOW U COLMAJbHOW HANpaBJIEHHOCTH, CHOCOOHOCTh HWHMIIMHUPOBATB,
IUIAaHUPOBaTh M CAaMOCTOSITENIBHO BBINOJIHATh TaKyl0 JI€ATEIbHOCTh; HHTEpPEC K pa3IMuHbIM cdepam
npodeccnoHabHON JeSITEIbHOCTH, YMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOp Oynayiied mnpodeccun u
peain30BbIBaTh COOCTBEHHBIE >KU3HEHHbIE IUIaHbl; TOTOBHOCTb U CIIOCOOHOCTH K O0Opa30BaHUIO U
caM000pa30BaHUIO Ha IPOTSHKEHUH BCE KU3HMU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU I[eJIeCO00pa3HOe OTHOLIEHHE K MPUPOJIEe KaK UCTOUHUKY KU3HU Ha 3emiie, OCHOBE eé
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS KOJOTMUECKON KYJIbTYphl: MPUOOPETEHHE OMbITA MJIAHUPOBAHUS MOCTYNKOB U
OIIEHKH MX BO3MO’KHBIX TIOCIEACTBUI [T OKPYKAIOIIeH Cpeibl;

OCO3HAaHHE TTI00aIbHOT0 XapakTepa SKOJIOrHUYECKUX MPOOIIeM U IMyTel UX pelIeHHUs;

CIOCOOHOCTh HCIIOJB30BaTh MPHOOpETaeMble MPU U3YYEHUU OWOJOTMM 3HAHUS W YMEHHUS MpHU
pelieHny npobieM, CBA3aHHBIX ¢ pallMOHAILHBIM MPUPOIOTIOIH30BaHUEM (COOIIIO/IEHUE TTPABUII TIOBEACHMUS
B MPHUPOJE, HAMpPABJICHHBIX HA COXpaHEHUE DPABHOBECHUS B SKOCUCTEMAaX, OXpaHy BHUIOB, JKOCHCTEM,
ounocdepsl);

AKTUBHOE HEMPUATHE JEUCTBUM, MPUHOCSIIMX BPEI OKPYXKAIOIEeW MPUPOJAHON Cpene, yMEHHUe
MIPOTHO3UPOBATh HEOIATONPHUATHBIE OSKOJOTMYECKUE TOCIEACTBUS MPEANPUHUMACMbIX JEUCTBUNA H
MpeIoTBpaIlaTh UX;

HaJIM4YUe Pa3BUTOTO HKOJIOTMYECKOTO MBIIIICHHS, SKOJIOTUYECKON KYJIbTYPbl, OMBITA IEATEIbHOCTH
9KOJIOTMYECKON HAINPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B IMO3HABATEIHHON, KOMMYHUKATUBHOM
U COLMAIbHOM TMpaKTUKE, TOTOBHOCTH K YYacCTUIO B TPAKTUYECKON JESATENHOCTH 3KOJOTUYECKOM
HaIMpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOre KYJIbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATENBCKON KYJIBTYpPhl KaK CpPEJCTBA B3aUMOJICHCTBUS MEXKITY
JIOJIbMU U TIO3HAHUS MUDPA;

MOHUMAaHMe creru(UKr OMOJI0rUK Kak HayKH, OCO3HaHUA €€ poiiid B JOPMHUPOBAHUU PALIMOHATIBHOTO
Hay4YHOTO MBIIUIEHHS, CO3/IaHUM LIEJIOCTHOTO MPEJCTaBICHUs 00 OKPYKAaIOIIeM MHpE KaK O €IUHCTBE
NPUPOJBI, 4YeJIOBEKa W OOlIecTBa, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH W pEeHIeHHH NpobiaeM
COXPAaHEHHUs TPUPOJIHOTO PABHOBECHUS;

yOSXIEHHOCTh B 3HAUMMOCTU OHOJIOTHMM JUI COBPEMEHHOW NMBMIIM3AIMU: OOECIEeYeHUsT HOBOTO
YPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX pelIaTh pecypcHbIe
npo0OsieMbl pa3BUTHS 4YEIOBEYECTBA, TMOMCKA MYyTEH BBIXOJAa W3 INIOOATBHBIX JKOJOTHYECKUX MpoOIeM H
o0ecrieyeHus nepexojia K yCTOMYMBOMY Pa3BUTHIO, PAIlHOHAIBHOMY HCIIOJIB30BAHUIO MIPUPOIHBIX PECYPCOB
1 (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUH B IIEJISAX MOBBIIIEHHUS O0IIEH KyJIbTYpHI,
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAJIBHOM TPaMOTHOCTH 00YyJaroIuXcs,
(dbopmupyemMoil npu n3ydyeHuu OHOJIOTUH;



MOHMMaHHUE CYIIIHOCTH METOJIOB TO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIOJBb30BATh IOJlydaeMble 3HAHMA JUIsI aHadM3a M OOBSICHEHHS SBJICHUH OKPYXAIOIIEro MHUpa H
MIPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUE /IeaTh 000CHOBAHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX (haKTOB
Y UMEIOLIMXCS JAHHBIX C 1IEJIBIO MTOJIY4Y€HHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui pelieHHs MpodiieM B
peabHBIX KU3HEHHBIX CUTYalLUsX;

OCO3HAHME LIEHHOCTH HAay4YHOM JEeSTEJIbHOCTH, TOTOBHOCTb OCYLIECTBJISATh IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

FOTOBHOCTb M CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30oBaHUIO U CaMOOOpa30BaHUIO, K aKTHUBHOMY
IIOJIyYEHHUIO HOBBIX 3HAHUH 10 OMOJIOIMH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMMU.

METAINIPEAMETHBIE PE3YJIbTATHI
MetanpeaMeTHble pe3ynbTaThl 0CBOEHUS Y4eOHOTO npeaMera «bruosiorusy» BKIOYAIOT: 3HAYUMBbIE JUIS
(hopMHPOBaHHSI MEPOBO33PCHHS 00YJAIONTUXCS MK IUCIUILTHHAPHBIE (MEXIIPEIMETHBIC) O0IIeHAyIHBIC
MOHSATHS, OTPaXKAIOIIHME LEJIO0CTHOCTh HAYYHOUM KapTUHBI MUpa U crielu(UKY METOJIOB ITO3HAHUS,
HCIO0JIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, SHEPTUs, SBJICHHE, TPOLIECC, CUCTEMA, HAYYHBIH (aKT,
MIPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUs, UCCIIeJOBaHNE, HAOJI0IeHNE, N3MEPEHHE,
SKCHEPUMEHT U JAPYruX), YHUBEpCAIbHbIE ydeOHbIe 1eHCTBUS (TI03HABaTeNbHbIE, KOMMYHUKATUBHBIE,
perynaTuBHbIE), 0OecreunBaronie GopMrupoBaHue (PYHKIMOHAIBHON IPaMOTHOCTH U COLIMAIbHON
KOMITETEHIIMHN 00Yy4aroINXCsl, ClIOCOOHOCTh 00YyUYalOIUXCs UCII0JIb30BaTh OCBOCHHBIE
MEXAUCLIUIIIIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEpPCaIbHbIe yueOHbIE AEHCTBUS B
[TO3HABATENBHOU U COIIUAIIBHON MTPAKTHKE.

MertanpeaMeTHble pe3ylbTaThl OCBOCHMSI IMPOTpaMMbl CpeIHEro oOIero 0o0pa3oBaHUS JIOJKHBI
OTpaxarb:

OgiajeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (POPMYIHPOBATH U aKTYaIU3UPOBATh MPOOIIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHMM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHajau3a, CUHTE3a,
CpaBHEHHUs, Kiaccudukaiuu, oO0OIIeHHs), PACKPBIBATh CMBICI OMOJOTHYECKUX TOHSITHH (BBIAETATH WX
XapaKTepHble TPU3HAKHU, YCTAHABINBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTIPEeNIATh IIeNIN JIeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHXKEHHS, COOTHOCHUTH
Pe3yNbTaThl JEATEILHOCTH C MOCTABIEHHBIMHU LEISMH;

WCI0JIb30BaTh OMOJIOTUYECKHE MOHATHS ISl 00bSICHEHUS (PaKTOB U SBJIEHUH KUBOW MPUPO/IBL;

CTPOUTH JIOTUYECKHE pacCyXAeHUS (MHIAYKTUBHbBIC, JACAyKTUBHBIC, IO AHAJIOTHU), BBIABIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBIICHUSX, (DOPMYIHNPOBATh BHIBObI U 3aKIIOUCHHUS;

MPUMEHSTh CXEMHO-MO/ICNIbHBIE CPENICTBA Ul IPECTABIICHUS CYIIECTBEHHBIX CBSI3€H U OTHOILIEHUIN
B MU3y4aeMbIX OMOJIOTUYECKUX O0BEKTaX, a TAK)KE MPOTUBOPEUHI Pa3HOTO PO/, BBISBICHHBIX B Pa3IMYHbIX
MH(OPMALMOHHBIX UCTOYHUKAX;

paspabaTeiBaTh IJIaH pelIeHUs MpoOieMbl C y4ETOM aHall3a HMEIONIMXCS MAaTepUaIbHBIX U
HEeMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB IIENISIM, OI[CHUBAThH
PUCKHU TIOCIIEACTBUI NESTEILHOCTH;

KOOPJIUHUPOBATH U BBIMOIHITH pab0OTy B YCIOBUSX PEalbHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIEA0BATEILCKHE IeHCTBHSA:

BJIAJIeTh HAaBBIKAMHU Y4E€OHO-HCCIEIOBATENLCKOM M MPOEKTHOM JEATENbHOCTH, HAaBBIKAMH
paspelieHus mpooyeM, CIOCOOHOCTbIO U TOTOBHOCTBIO K CaMOCTOSTENIbHOMY IOMCKY METOJIOB pEIlIeHHs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUS;

UCIOJIb30BATh Pa3IMYHbIe BUbI AEATEIBHOCTH IO MOJTYYE€HUIO0 HOBOT'O 3HAHUS, €r0 MHTEPIpPETALUH,
npeoOpa3oBaHUI0O W TIPUMEHEHHI0 B YYEOHBIX CHUTyallUiX, B TOM YHCJIE IpPU CO3AaHUU YUEOHBIX HU
COLIMAJIbHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBI TUN MBIIUICHHS, BIAJACTh HAYYHOW TEPMHUHOJOTUEH, KIIOYEBBIMU
MOHATHSIMHI M METO/IaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1aui B 00pa30BATENbHOM NEATETBHOCTH M JKU3HEHHBIX
CUTYaIUSIX;



BBISIBIIAITh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/ady, BBIABUIATH TUIOTE3Y €€
pelieHNs, HaXOAWTb apryMEHThl JUIsl JI0KA3aTelIbCTBA CBOMX YTBEP)KICHMM, 3alaBaTh NapaMeTpbl M
KPUTEPUHU PELLIECHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJE PEUICHMs 3aJaud pe3yJbTaThl, KPUTUYECKH OIIEHMBATh MX
JOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT,

OCYILIECTBIISITh  LIEJICHANIPABICHHBI TOMCK TMEpEeHOca CPEACTB U CIIOCOOOB  JIEHCTBHS B
podeCCHOHAIBHYIO CPEY;

YMETb IEPEHOCUTD 3HAHUS B IO3HABATENbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

YMETb MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE WJEH, NpEIiaraTh OPUTHHAIBHBIE TMOAXO/bl M PEIICHUs, CTaBUTh MPOOJIEMBbI U
3aJ1au, JOIYCKAIOUINE aJlbTEPHATUBHBIE PEIICHHUS.

3) pab6ora ¢ nunopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHMKAX HMHGOpPMAIUM (TEKCTe Y4eOHOro mocoOusi, Hay4yHO-
MOMYJISIPHOM JUTEpaTrype, OMOJOTMYECKUX CIIOBapsIX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh HHMOPMALMIO Pa3IMYHBIX BUAOB M (OPM MpencTaBiICHUs, KPUTHUUECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(hopMyIUpPOBaTh 3aMPOCHl U TPUMEHATh PA3IMYHBIE METObI MPU TTOUCKE U 0TOOPE OUOIOTHYECKOM
nH(popMaIuu, He0OX0MMOM TSI BBITIOJTHEHUS y4eOHBIX 3a/1a4;

puoOpeTaTh  ONBIT  HCIOJIB30BAHMS ~ MH(POPMAIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIBbHYIO (OpMY MpeAcTaBieHUs OHojorndyeckoi uHpopmanuu
(cxembl, rpauku, TUarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

WCI0JIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEACTBA MpU padore ¢ Ouosioruueckoi uHpopmanueit:
MPUMEHATh XUMUYECKUe, (PU3MUecKne U MaTeMaTH4YeCKHe 3HAaKU M CHUMBOJIBL, (OpMyIbl, abOpeBuaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA HATJISIHOCTH;

BJIa/IeTh HABBIKAMH PAclO3HaBaHUA U 3aIUTHI HHPOPMAIMH, HTHPOPMALMOHHONW 0€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o0menme:

OCYILIECTBIIATh KOMMYHHUKAIlMM BO BCeX cdepax >KM3HM, AKTUBHO YYacTBOBaTb B JUalore WU
JUCKYCCHUM IO CYIIECTBY OOCyKJaeMOM TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJICHMS
OTHOCHTEJIBHO BBINOJIHEHHs IPEIJIaraéMoi 3aJadd, YYUTbIBaTh MHTEPEChl M COIVIACOBAHHOCThH IMO3UIIMH
JPYrUX y4aCTHUKOB JMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTb HeBepOaJbHbIE CpPEACTBA OOLICHMS, [OHMMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
IIPENOCHIIOK BOSHUKHOBEHUS KOH(DIMKTHBIX CUTyalluid, YMETh CMAr4aTh KOH(MIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIeTh PA3JIMYHBIMM CHOCO0aMM OOLIEHHS U B3aUMOJEHCTBMS, MOHMMAThb HaMEpPEHUs IPYyrux
JHo/Ied, TPOSIBJIATh YBAXKUTEIbHOE OTHOUIEHHE K COOECeTHHKY M B KOPpPEKTHOH (opme (GpopMyaupoBaTh
CBOM BO3PAXKECHMUS;

Pa3BEPHYTO U JJOIMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HUCHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMAaTh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIYalbHON paOOThl MpU peLICHUN
Ouosornyeckoi  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOJUMOCTb  NPHUMEHEHHs  IPYIIOBBIX  (GOpM
B3aMMO/ICHCTBUS IIPU peLIeHUH yueOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JICCTBUI C yUE€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEN
KaKJJOTO WIEHA KOJUIEKTUBA;

IIPUHUMATD LIEJTM COBMECTHOM JIEATEIBHOCTH, OPraHU30BBIBATE U KOOPAUHUPOBATH JECUCTBHUSA IO €€
JOCTH)KEHHUIO: COCTABIATH IUIaH JIeHCTBUM, paclpeesaTh poju ¢ y4€TOM MHEHUH YUYaCTHHMKOB, 00CYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHUBATh KauyeCTBO CBOETr0 BKJIAa/Ja M KaXJOro y4yaCTHHMKAa KOMaHJAbl B OOLIMI pe3yabTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLIEHWBATh WAECH C INO3ULUM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHYECKOMN
3HAYUMOCTH;

OCYILECTBIIATh IO3UTHUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3JIMYHBIX CHUTYalUsX, HPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBnajgeHHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBUSIMH:

1) camoopranu3zanus:



WCIO0JIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBISBICHHS MPOOJIEM W WX PEIICHHS B KU3HEHHBIX U
y4eOHBIX CHUTYAIMsX; BHIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWMU IIEJICBBIC U CMBICIOBBIC YCTAHOBKU B
CBOMX JEWUCTBUSX M IOCTYNKax IO OTHOIIEHUIO K JKMBOW IPHUPOJIE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPY)KAIOILIMX; CAMOCTOSITENIbHO OCYILECTBJISATh II03HABATEJIbHYIO JEATEIbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 33/7a4M B OOpa30BATENBHON JEATENBHOCTH U JKU3HEHHBIX
CUTYalLlUsIX; CAMOCTOSITEIbHO COCTaBIIATh IUIAH PEIICHUS MPoOJeMbl C y4ETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW W TPEANOYTEHHIA, JaBaTh OIICHKY HOBBIM CHUTYAIUsIM; PACIIUPSATH PaMKH
y4eOHOTO TIpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; AeIaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATH €T0,
OpaTb OTBETCTBEHHOCTH 32 PEIICHNE; OLIEHNBATH NPUOOPETEHHBIH OIBIT; CIOCOOCTBOBATH (POPMHUPOBAHUIO U
NPOSIBICHUIO IIHUPOKOW OPYIUIMH B pasHbBIX o00JAcTAX 3HAaHUHM, TOCTOSHHO IIOBBINIATH CBOM
00pa3oBaTeNbHBIN U KYJIBTYPHBI YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHUBATH COOTBETCTBUE
pe3ynbTaTOB LEISAM; BIIAJETh HABbIKAMHU I103HABATEJbHOM pe(dIeKCUH KaK OCO3HAHMSI COBEpIIaeMbIX
NEUCTBUIM U MBICTUTENBHBIX MPOIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, HCIOIb30BaTh NMPUEMBI pediekcun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMUS;

YMETh OIICHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATh PEUICHUS TI0 UX CHIIKEHHUIO; MPUHUMATh MOTUBBI U
apryMeHThI IpYruX IPU aHaIU3€ Pe3y/IbTaToOB AEATEIbHOCTH;

3) npuHsATHE CeOST M APYrUX:

MPUHUMATh ce0s, TOHKMMAasi CBOM HEJOCTATKHM W JOCTOMHCTBA; NMPUHHUMATh MOTHBBI M apTyMEHTHI
JPYTUX MpU aHAINU3€E PE3YIbTAaTOB AEATEIbHOCTH; IPU3HABATh CBOE MPABO U MPaBO JAPYTHX Ha OLUINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YesloBeKa.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3yabTaThl 0cBoeHUs ITporpaMMbl COO mo 61oi0ruu Ha 6a30BOM YPOBHE BKIIIOYAIOT
cnenuduueckue a1 yaeOHoro npeameta «buosiorusy HaydHbIe 3HaHWS, YMEHUS U CIIOCOOBI JCHCTBUH 110
OCBOEHHIO, HHTEPIIPETALIUN
1 IpeoOpazoBaHUI0 3HAHUMN, BUABI AEITEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HaHUH B
Pa3IMYHBIX YYEOHBIX CUTYALIUAX, a TAK)KE B PEalIbHBIX )KU3HEHHBIX CUTYaIUsAX, CBA3AHHBIX ¢ Onosorueil. B
MporpaMMe MpeIMEeTHbIE PE3yIbTaThl MPECTABIECHBI 110 ToAaM 00yUeHusI.
IIpenmeTHbIe pe3y/ibTAThI 0CBOEHHS y4eOHOro npeamera «buosaorus» ¢ 10 knacce NOJKHBI OTPAXKATH:

chOpMHUPOBAHHOCTH 3HAHUIM O MECTE W POJIM OMOJIOTUU B CHCTEME HAYYHOI'O 3HAHHUS €CTECTBEHHBIX
HayK, B (POPMHUPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MUpa U HAYYHOIO MUPOBO33PEHUS, O
BKJIaJIE POCCHMCKMX M 3apyOeXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIMOHAIHLHOM
IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS] )KU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COJepkKaHUEe OMOJIOTHYECKUX TEPMUHOB M MOHITUIA: )KU3Hb, KIIETKA, OPTraHU3M,
MeTabonm3M (0OMEH BEIIeCTB W IPEBpAIllCHHE SHEPTrHH), TOMEOoCTa3 (CaMOpEryJsius), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CaMOBOCIPOM3BEIACHHUE (PETPOIyKIIHs), HACIEICTBEHHOCTh, N3MEHYUBOCTb,
POCT U pa3BUTHE;

yYMEHHE HM3JaraTth OHMOJIOTUYECKUE TEOpUH (KJIETOYHAs, XpPOMOCOMHAs, MyTallMOHHAs, IIEHTpaIbHAas
JorMa MoJIeKyasipHoi Ouonoruu), 3akoHbl (I'. Mennens, T. Moprana, H. U. BaBunoBa) u yuyenus (o
LEHTPaxX MHOr000pa3us U MPOUCXOXKICHUs KyIbTypHbIX pactenuit H. U. BaBuioBa), onpenensTs rpaHuiibl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJAJIETh METOJaMH HAyYHOTO IMO3HAHUS B OHOJIOTMH: HAOJIOJEHUE U OMHMCAHUE >KUBBIX
CHCTEM, IIPOLIECCOB U SIBICHUHN, OpraHU3alusi U NpOBeIeHIE OMOJOrHYEeCKOr0 SKCIIEPUMEHTA, BBIBIKEHUE
TUTOTE3bl, BBISABICHHUE 3aBUCHMOCTH MEXAY HCCIEAYEMBbIMH BEIMYHMHAMH, OOBSCHEHHE MOITYYEHHBIX
pe3ynbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHHE JeNaTh BBIBOABI Ha
OCHOBAHUU MOJy4YE€HHBIX PE3yIbTaTOB;

YMEHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKKM BHUPYCOB, KJIETOK MPOKAPUOT M  HSYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH HPOIIECCOB: OOMEHa BEIIECTB H
IIPEBpAILEHUs] SHEPTUU B KIIETKe, (POTOCUHTE3a, IUNIACTUYECKOTO U SHEPreTHYecKoro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, ME#03a, OIJIOJOTBOPEHHUS, PAa3MHOKEHUSI, HHANBH/IyaTbHOTO PAa3BUTHS OpPTraHu3Ma (OHTOTEHE3);

YMEHHE TPUMEHSATH MOJIYYCHHbIE 3HAHUS I OObSICHEHUs OMOJIOTHUYECKUX TPOIECCOB U SBICHUM,
JUIS TIPUHSTHS TMPAKTUYECKUX PEIICHUWH B TMOBCEIHEBHOW JKM3HHM C IENbI0 oOecreueHus 0e30MacHOCTH
CBOETO 3JI0POBbS M 3JI0POBbS OKPYXKAIOIIUX IO/, COOMIONEHHs HOPM TPaMOTHOTO TIOBEACHUS B
OKpy>Karolel IpupoHOH cpesie, MOHUMaHuEe HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM
OMOJIOTHH U OMOTEXHOJIOTHH JUTsl pAIlMOHATFHOTO IPUPOIOTIONBE30BAHUS;



YMEHHE pelIaTh JJIEMEHTapHbIE T'€HETHUYECKHE 3aJayd Ha MOHO- U AWTHOPUIHOE CKpEIlMBaHUE,
CIICTUICHHOE HACJIeJOBAHUE, COCTaBIISATh CXEMbl MOHOTHOPHIHOTO CKPCUIMBAHUS JUISI TPEACKa3aHUs
HACJICIOBAHUS MIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATH JTAOOPATOPHBIE U MpaKTHUYeCKHue paboThl, COOMIOAATh MpaBuiIa mpu paboTe
y4eOHBIM U JIA00PAaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh M MHTEPIPETUPOBATH MHPOPMAIMIO OUOJIOTHYECKOTO COCPKAHUS,
BKJTIOUAIONIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX MCTOYHHKOB (CPEICTBAa MAacCOBOW HHQOpMAIIHH,
HAy4YHO-TIOMYJISIPHBIE MaTEpHalbl), ITHYECKHE AaCIEKTHl COBPEMEHHBIX HCCIICIOBAaHUNH B OHOJIOTHH,
MEJUIIHE, OMOTEXHOJIOT UM,

yMEHHE CO03/1aBaTb COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHMs, 00001as OUOIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BATh MOHATHIHBIN ammapaTr OHOJIOTHH.

IIpenmeTHbie pe3yJibTaThl OCBOeHHsI yueOHOro mpeamera «buosiorus» ¢ 11 Knacce MOMKHBI
0TpaKaTh:

c(hOPMHUPOBAHHOCTH 3HAHUA O MECTE M POJIM OMOJIOTUU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHHH COBPEMEHHOHN €CTECTBCHHO-HAYIHOW KApTUHBI MHPA U HAYYHOT'O MHPOBO33PEHUS, O
BKJIQJIE POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHU, (HYHKIIMOHATIHHOMN
IPaMOTHOCTH YeJIOBEKa JIJISl pelICHUsI )KU3HCHHBIX 33]1a9;

YMEHHE pacKpbIBaTh COJICP)KAHHE OHWOJIOTHYECKAX TEPMUHOB W TIOHSITHHA: BHJ, TTOMYJISIIHS,
reHo(OH I, DBOJIIOIUS, JBIKYIIHE CHIbl ((aKTOPBI) DBOJIOIUH, MPUCTOCOOICHHOCTh OPraHU3MOB,
BHJI000pa30BaHMe, JKOJIOTHUECKHE (DAKTOPHI, IKOCHCTEMA, MPOAYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI, IICTH
MATaHUsI, SKOJIOTUYECKast MUpaMuIa, OMoreorieHo3, onocdepa;

YMEHHE H3jIarath OWOJorudeckne Teopun (dBoJormoHHas teopus Y. JlapBuHa, CHHTETHYECKas
TEOPHUsl HBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblimeBoro cxoiactBa K. M. bapa, uepenoBanus
TJIaBHBIX HarpaiieHudd u myrten sBosonnu A. H. CeBeprioBa, yuenus o 6mocdepe B. W. Bepnaackoro),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHUMOCTH K J)KHBBIM CHCTEMaM;

YMEHHE BIIQJICTh METOJIAaMH HAyYHOTO ITO3HAHWS B OWOJIOTHHU: HAOJIOJICHHE W OIMCAHUE MKUBBIX
CHCTEM, IIPOLIECCOB U SIBICHUHN, OpraHU3alusi U NpOoBeIeHHE OHOJOrHYEeCKOro SKCIIEpUMEHTA, BBIABHKEHUE
TUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BEIMYMHAMU, OOBSICHEHHE IOJIyYEHHBIX
pe3yNbTaTOB, HCIHOJB30BAaHHBIX HAyYHBIX MOHATHI, TEOpUH M 3aKOHOB, YMEHHME JejaTb BBIBOJbI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU CTPOEHUS OHOJOrMYEeCKHX OOBEKTOB: BHJIOB,
MOMYJISIUKM, TPOAYLUEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHOTEOIIEHO30B M HSKOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB: HACJIE/ICTBEHHOM M3MEHYUBOCTH, €CTECTBEHHOT'O otOopa, BUI000pa30BaHus,
MPUCTIOCOOIEHHOCTH OPraHW3MOB, JACUCTBUS SKOJIOTHMUECKUX (PAKTOPOB HA OPraHU3MbI, IEPEHOCa BEILECTB
U TIOTOKAa DHEPrUM B DSKOCHUCTEMAaX, AHTPOINOTEHHBIX H3MEHEHUIl B HKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpPOTa BEIIECTB U OMOre0OXUMUYECKUX LIUKIIOB B Ouocdepe;

yMEHHE MPUMEHSTh MOJYYCHHbIC 3HAHMS U1 OObSICHEHUS OUOJIOTMYECKUX MPOLECCOB U SBICHUM,
JUI TIPUHATHS MPAKTUYECKUX PEIIeHWH B MOBCEIHEBHOM JKM3HU C LENbI0 oOecreyeHus: 0e30MacHOCTH
CBOET0 3J0POBbSl U 3JI0OPOBBSI OKPYXKAIOUIUX JIOJCH, COOMIOJEHUS HOPM TI'PaMOTHOTO TOBEACHHUS B
OKpYKarollel MpUpPOAHON cpejie, MOHUMaHHEe HEOOXOIMMOCTH HCIIOJIb30BAHUS TOCTHKEHUI COBPEMEHHOMN
OMOJIOTHH 7Sl PAllMOHATILHOTO MIPUPOI0NOIB30BaAHUS;

YMEHHE pelllaTh dJIEMEHTapHbIe OUOJIOTHYECKUE 3aJ[aud, COCTaBISATh CXEMBI MEPEHOCA BEIIECTB U
SHEPruM B dKocucTeMax (Leny MUTaHus);

YMEHHE BBINIOJHATH JaOOpaTOpHbIE U MpaKkTUYecKue padoThl, COOMIOAATh IMpaBuia mpu padoTe c
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OIEHUBATh M MHTEPIPETUPOBATH MHPOPMAIMIO OMOJIOTHUECKOTO COJCpKAHUS,
BKJIIOUAIONIYIO TICEB/IOHAYYHBIE 3HAHUS U3 PA3IUYHBIX MCTOYHHKOB (CPEICTBAa MAaccOBOM HHQOpMAIIHH,
HAyYHO-TIOMYJISIPHBIE MaT€pPHUAIIbl), pACCMATPUBATh TTI00ANTbHBIE IKOJIOTUYECKUE MTPOOIEMBI COBPEMEHHOCTH,
($hopMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHME CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE M YCTHBIE COOOIIeHHs, 0000IIasi OHONIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOIBKUX UCTOYHHUKOB, TPAMOTHO HMCIIOIH30BAaTh MOHATHIHBIN ammapaTr OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHMUE

2

0

34

10 KJIACC

KomnnuectBo yacos

paboTsl
0

Bcero Kontponsnsie [Ipaktudeckue

paboThI
1

INOYPOYHOE IINTAHUPOBAHHUE

Ne  HaumeHoBaHuHe pa3zesioB U TEM
n/n MIPOrpaMMbI

1 buonorus kak Hayka

2 JKuBbIE CHCTEMBI H UX
OpraHu3aIus

3 XUMHUYECKUH COCTAB U CTPOEHUE
KJIETKHA

4 JKusHenesaTenpbHOCTh KIIETKU

5 Pa3mHOXeHNe 1 WHIUBUIyTbHOE
pa3BHUTHE OPTaHU3MOB

6 HacnenctBeHHOCTE U
W3MECHUYHUBOCTH OPraHU3MOB

7 Cenekmust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUHA

8 PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10

ITPOT'PAMME

No Tema ypoka

/11

1 bwuonorus kak Hayka. MTHCTpyKTax 1O

Tb

Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
JlaboparopHas padota Ne 1
«Mcnonp30BaHne pa3TUIHBIX
METO/IOB IIPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY

buonornueckue CUCTCMBI, ITPOLECCChI
" UX U3YYCHUC

XUMHUYecKUil cocTaB KieTKH. Boaa u
MHHEpaJIbHbIE COJIM. BxonHOU
KOHTPOJIb

VYrneBoapl. Jlunuab
benku. CoctaB u cTpoeHue 6e1KoB

depMeHTbI — OHOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas paboTa
Ne 2 «3yuenune kaTaIuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTajaasbl)»

10 KVIIACC

HBIC
paboThI

0

KomnnuectBo uacos

Beero Kontpons Ilpaktn U3YYCHHs 00pasoBaTelbHBIC peCypChl

YeCKHe
paboThI

0

JHara

OnextpoHHsie (IU(POBEIE)
00pa3oBaTENIbHBIE PECYPCHI

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c292

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c292

bu6moteka [IOK
https://m.edsoo.ru/7f41c292

bu6mmorteka [IOK
https://m.edsoo.ru/7f41c292

bu6moteka [IOK
https://m.edsoo.ru/7f41c292

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

DIIeKTpOHHBIE ITU(POBBIC

bu6mmoreka [IOK

https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo0.ru/863e6122

bubmuoreka [[OK
https://m.edso0.ru/863e6564

bu6mmoreka [JOK
https://m.edsoo.ru/863e674e

bu6mmoreka [JOK
https://m.edso0.ru/863e6870

bu6mmoreka [JOK
https://m.edso0.ru/863e6b72

bu6mmoreka [JOK
https://m.edso00.ru/863e6b72


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

Ne Tewma ypoxka
/o

8 Hykneunossie kucnotel. ATO

9 MHcropus u METOABI H3y4EHUS
kietku. Knerounas teopust.
JlaboparopHas padora Ne 3.
«M3ydeHne cTpoeHus KJIETOK
pacTeHUi, )KUBOTHBIX U OaKTepuil
101 MUKPOCKOIIOM Ha FOTOBBIX
MUKpOIpenaparax 1 ux ornucaHue»

10 Kierka kak 1esocTHas )KuBas
cHucTeMa

11 Crpoenue 3ykapuoTHYECKOHN KIETKH

12 OOMeH BelecTB WK MeTaboIN3M
13 DHeprermueckuit 0OMeH

14 TInactuueckuit ooMeH. PoTocHHTES.
XeMOCHHTE3

15 Buocunres Oenka

16 PYBEXHAS KOHTPOJIbHAS
PABOTA O06o00mienue u
CHCTEMATH3aIMsI 3HAHUH 110 TEME
«3aKOHOMEPHOCTH KH3HU HA
KJIETOYHOM YPOBHE»

17 Hexnerounsie GOpPMBI KU3HH —
BUPYCHI

18 JKusHeHHBIH UK KICTKH. Jlemenue
KJIeTkH. MuTo3. JIlaboparopHas
paborta Ne 4 «HabnroneHne MuTo3a B
KJIETKaX KOHUMKA KOPEeIlIKa JyKa Ha
TOTOBBIX MUKpPOIIpEIIapaTax»

19 ®opmbl pa3sMHOKEHHS OPraHU3MOB

20 Meiios

21 OOGpa3oBaHue U Pa3BUTHE MOJIOBBIX
kJ1eTok. OmIo0TBOpEeHHeE.
JIaGopatopHas pabota Ne 5
«M3ydeHue cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTax»

22 VInpuBHyadbHOE pa3BUTHE
OpraHU3MOB

23 T'eneruka — Hayka o

KomanuectBo uacos
Bceero Koutpons Ilpakrn H3YYCHHS 00pa3zoBaTesbHbIE PECYPCHI

HBIC
paboTsl
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0
1 0

YCCKHUE
paboThI

0

JlaTa

OneKTpoHHbIE HU(POBBIE

bubmuoreka [IOK
https://m.edso0.ru/863e6d5c

bu6mmoreka [{OK
https://m.edso0.ru/863e6e88

bu6mmorteka [IOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
bu6moreka [IOK
https://m.edso0.ru/863e766¢
bu6moreka [IOK
https://m.edsoo.ru/863e7aae
bu6moreka [IOK
https://m.edso0.ru/863e7c98

bu6moreka [IOK
https://m.edso0.ru/863e796e

bu6moreka [IOK
https://m.edso0.ru/863e7540

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bubmuoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b6

bu6moreka [JOK
https://m.edso0.ru/863e8436

bu6moreka [JOK


https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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https://m.edsoo.ru/863e7540
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https://m.edsoo.ru/863e831e
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

Ne Tewma ypoxka KonunuectBo yacos [Hara OneKTpoHHbIE HU(POBBIE

/o Bceero Kourpons Ilpakrs HM3Y4CHHs 00pa3sOBaTelIbHBIC PECYpChI

HBbIC YCCKHUC
paboTel  paboTHI

HaCJICACTBECHHOCTH U U3MCHYUBOCTH

https://m.edso0.ru/863e862

24 3aKOHOMEpPHOCTH HACIEIOBAHUS 1 bubnuorexa [JOK
MPU3HAKOB. MOHOTHOPHIHOE https://m.edso0.ru/863e8878
CKpCIIUBAHHE

25 JlurubpuaHoe CKpemuBaHue. 3aKoH 1 bubnuorexa [JOK
HE3aBUCHUMOI'0 HACJICI0BAHMUS https://m.edsoo.ru/863e89a4
MIPU3HAKOB

26 CreruieHHOE HaclieI0BaHNE 1 bubmmoreka [JOK
MPU3HAKOB https://m.edsoo.ru/863e8c60

27 T'eneruka mona. HacinenoBanue 1 bu6moteka [IOK
MPU3HAKOB, CIIETUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60

28 W3menuuBocTh. HenacnencTBeHHas 1 bu6mmorteka [IOK
U3MEHYUBOCTb. JlTabopaTtopHast https://m.edsoo.ru/863e8efe
pabora Ne 5. U3yuenue
MOAU(PUKAITUOHHON H3MEHUIUBOCTH,

MTOCTPOCHHUE BAPUAIIMOHHOTO Psiia |
BapHallMOHHOW KPUBOW»

29 HacneacTBeHHAss H3MEHYHBOCTh 1 bubnuorexa [JOK

https://m.edsoo.ru/863e8efe

30 TI'eHermka yeaoBeKa 1 bu6moreka [IOK

https://m.edso0.ru/863e8d78

31 UTOI'OBASA KOHTPOJIbHASA 1
PABOTA O06o00uienue 1o teMe
«HacnencTBeHHOCTh M K3MEHUHNBOCTD
OpPTaHU3MOB»

32 Cenekmus Kak HayKa ¥ TIpOIecc 1 bu6moreka [IOK

https://m.edso0.ru/863e9214

33 Meroasl U JOCTHKEHUS CEIEKIINNA 1 bu6mmoreka [IOK
pacTeHui 1 )KMBOTHBIX https://m.edso0.ru/863e9214

34 bHOTEXHOJIOTHS KaK OTpacib 1 bu6mmoreka [IOK
[IPOM3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEUEHUE OBPA3OBATEJIbHOI'O ITPOLUECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Ilox pen. [laceunuka
B.B., AxunonepHoe o6mectBo «M3narenscTBo «IIpocBenienuer

Beeaute cBoii BapraHT

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA

Buomorus : Oowmas 6uonorus. 10—11 knaccsl :

MeToan4ecKoe nmocodue k yueOnuky A. A. Kamen-

ckoro, E. A. Kpukcynosa, B. B. [laceunuka «bno-

sorus. Oomas 6uonorust. 10—11 xmaccel. ba3oseri

yposenb» / B. B. Ilaceunuk, I'. I'. IlIBerioB. — M. :

Hpoda, 2015. — 190, [2] c. : n.

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

* www.bio.nature.ru — Hay4HbIe HOBOCTH OMOJIOTHH
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