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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke nporpamMmsl o OMOJIOTMH TEOPETUUECKYIO OCHOBY JUIsl ONPEENIEHNS OJX010B K (POPMUPOBAHUIO COAECPKAHUS Y4eOHOTO
npeamera «buonorus» cocraBunu: koHuenrtyaibHbele nojoxeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTHU IIeNieH, COIep)KaHusl, Pe3yJbTaToB
oOydeHus U TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, IMOJOKEHUs 00 OOMIMX LENIAX M NPUHIMIIAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBI cpefHero obmiero odpasosanus B Poccuiickoit @enepannu, a TakkKe MOJIOKEHUS O crienuduke Onosoruu, e€ 3HaUCHUH B
MO3HAHUU KUBOM NPUPOJAbI U O0ECIEYEHUH CYLIECTBOBAHUS 4YeIOBEeUECKOro oodmectBa. COINIAaCHO HA3BaHHBIM IIOJIOKEHUSM, OINPEIECIICHbI
OCHOBHBIE (PYHKIIMU IPOrpaMMbl IO OMOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma o 61on0ruu JaET NpeICTaBICHUE O LEIX, 00 001Iel cTpaTerun 00yueHus, BOCIIUTAHUS U Pa3BUTHUS 00yUaIOIINXCS CPEICTBAMU
yuebHoro npeamera «buonorus», onpenenser o0s3aTeNbHOE NIPEIMETHOE COJIEpKaHKUE, €ro CTPYKTYpY, paclpesesieHue 1Mo pasjesiaM U TeMa,
PEKOMEHAYEMYIO MOCJIEIOBATEIbHOCTh M3YYEHHUs] y4eOHOro marepuajna ¢ y4ETOM MEKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JOTHKU
00pa30BaTENIBHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00ydarouxcs.

B nporpamMme no OMonOrum Takke y4uThIBalOTCS TPEOOBaHUS K IIJITAHUPYEMBIM JIMYHOCTHBIM, METANIPEAMETHBIM U IIPEIMETHBIM Pe3yJIbTaTaM
oOyuyeHust B (OPMUPOBAHUU OCHOBHBIX BHUJOB Y4e€OHO-ITO3HABATEILHOW JEATEIbHOCTH/YU€OHBIX JAEUCTBUH OOY4YaIOUIMXCS IO OCBOCHMIO
coJIep>KaHus OMOJIOTUYECKOro 00pa3oBaHusl.

B nporpamme no 6uonoruu (10—11 kimaccsl, 6a30BbIi yPOBEHB) peaan30BaH MPUHIIMII IPEEMCTBEHHOCTH B U3y4eHUH OMOJIOTUH, Ojaroaaps
yeMy B HEW IMpOCMaTpHUBAETCsl HAINPaBICHHOCTh HA PAa3BUTHE 3HAHUM, CBSI3aHHBIX C (JOPMHPOBAHHMEM E€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HEHHOCTHBIX OPHUEHTAIMH JIMYHOCTHU, HKOJOTHYECKOTO MBIIUICHUS, MPEACTABICHUNA O 3710pOBOM 00pa3e KM3HH U OCpeHBIM OTHOILICHHEM K
OKpy>Karotieil npupoaHoit cpeae. [loaromy Hapsimy ¢ uU3ydeHHEM OOIIEOMOIOTHYECKUX TEOPUi, a TaKKe 3HAHUM O CTPOCHUM JKUBBIX CHUCTEM
pPa3HOro paHra W CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HHUX IPOLIECCOB B MpOrpamMme MO OMOJOTMM YJEJIEHO BHUMAaHHUE HCIOJIB30BAHUIO
MOJIYYEHHBIX 3HAHUW B MOBCEJAHEBHOW JKU3HM Ui PELICHUS MPUKIAAHBIX 33]a4, B TOM 4HcIie: NpOopUIaKTUKU HACJIECTBEHHBIX 3a00J1eBaHUI
YeJI0BeKa, MEIMKO-TEHETHUECKOT0 KOHCYJIbTHUPOBAHUS, 0OOCHOBAHHUS SKOJIOTHYECKHU IEIECO00Pa3HOT0 MOBENEHUS B OKpY’KAIOUIeH MpUpOaHO
cpelie, aHaJIu3a BIUSHUS XO35UCTBEHHOM IEATEIbHOCTH YEJIOBEKa HAa COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIIEHHE BHUMaHUS
K MPUKJIQHOM HampaBICHHOCTH yueOHOro npeamera «bronorus» mpoauKkToBaHO HEOOXOAMMOCThIO 00ECIIeUeHHUs YCIIOBHM ISl peIIeHus! OTHOM
U3 aKTyaJlbHBIX 3a/lay IIKOJBHOIO OMOJOTHYECKOTO 00pa3oBaHMs, KOTOpas mpenrnosaraeT (GpopmMupoBaHue y oOydaroIIMUXCS CIOCOOHOCTH
aJIaTUPOBATHCS K U3BMEHEHUSM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHMs 3aHUMaeT BaxkHoe MecTo. OHa oOecrmeuuBaeT (HOPMUPOBAHHE y OOYUAIOIIMXCS
Mpe/ICTaBICHUN O HAy4yHOM KapTHHE MUpa, paciidpsieT U 0000IaeT 3HaHUA O KUBOHM Mpupoje, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHu3allMyU 1 SBOJIIOLINH, CO3IAET YCIOBHS IS TIO3HAHUS 3aKOHOB )KHBOW MPUPOBI, GOpMHUPOBaHUS (HYHKIIMOHATIHHON TPAMOTHOCTH, HABBIKOB
3I0pOBOTO M Oe30MacHOro o0pas3a )K13HHU, IKOJIOTMYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOILICHHUS K )KUBOM TIPUPOJIE U YETIOBEKY.



Bonbmoe 3HaueHne OWOJIOTHS MMEET TaKKe I PEUICHHsS BOCIMTATENBHBIX M Pa3BUBAIONIMX 3a7ad CpeAHero oOmiero oOpa3oBaHHs,
conmanu3anuu odydaronuxcs. M3ydenue Ouonoruu oOecrieunBaeT yCIOBHUS ISl (OPMUPOBAHUS MHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U
WH(POPMAIIMOHHBIX HABBIKOB, ACTETUYCCKOW KYJIBTYPBI, CIIOCOOCTBYET HHTErPAIlMM OMOJOTHYCCKUX 3HAHWUU C TMPEICTABICHUSMHU W3 JIPYTHX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (DU3WKHU, XUMUU U Teorpadun. HazBaHHBIE MOJTOXKEHUS O TPeHA3HAYCHUN YIeOHOTO npeameTa «bruosornsy»
COCTaBWJIM OCHOBY JUISI OTIPEACIICHHSI ITOIX0I0B K OTOOPY M CTPYKTYPUPOBAHUIO €T0 COACPKAHUS, TIPEJCTABICHHOTO B TIPOTPaMMe 10 OMOJIOTHH.

Ot6op coaepkanust yueOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH € MO3UILMM KyJIbTYpOCOOOpPa3HOTO MOAXOAa, B
COOTBETCTBUHU C KOTOPHIM O0YyYaroIInecs MOJKHBI OCBOUThH 3HAHUS W YMCHHS, 3HAUUMBIC ISl (POPMUPOBAHUS OOIICH KYIbTYPHI, OTPEACISIONIIC
aJICKBATHOE TTOBEACHHE YEIIOBEKA B OKPYXKAIOMIEH MPUPOIHON Cpejie, BOCTPEOOBAHHBIC B MIOBCETHEBHOM KU3HH U MPAKTUUYECKON NIEATEITHHOCTH.
Ocoboe MecTo B ITOH CHCTeME 3HAHWH 3aHMMAIOT JIEMEHTHI COJACP)KaHHUs, KOTOPBIC CIY)KAaT OCHOBOW IUIsl (hOPMHUPOBaHUS TPEACTABICHUHA O
COBPEMCHHOM €CTECTBEHHO-HAYYHOW KApTHHE MHUpPA M IIEHHOCTHBIX OPUEHTAIMAX JHYHOCTHU, CIIOCOOCTBYIOIIUX T'YMAaHU3AIUU OMOJIOTHYECKOTO
oOpa3oBaHusl.

CTpyKTypUpOBaHUE COJAEpkKaHUS y4eOHOro Marepualia B Mporpamme Mo OUOJIOTUM OCYIIECTBICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHUS
3HAHUIA 00 OTJIMYUTENIBHBIX OCOOCHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AIMK M SBOJIOIUU. B COOTBETCTBUU C 3THM B CTPYKTYypeE
y4eOHOTO IIpeaMeTa « BHOoIoTHs BBIICTICHBI CIICIYIOIINE COIePIKaTEIbHbIC IMHUM: «BHoIorus kKak Hayka. MeTo Ibl HaydHOTO TIO3HaHUs», «KieTka
Kak OuoJiormueckasi cucreMay, «OpraHnn3m Kak OMoJorudeckas cuctemay, «CucteMa 1 MHOT000pa3ne OpraHuIecKoro MUpay, « IBOTFOIHS JKHBOU
MPUPOABD), « IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenr wm3yueHust ydeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJIeHUE OOYYAIONIUMHUCS 3HAHUSAMH O CTPYKTYPHO-
(GYHKIIMOHAILHON OpraHU3alliy )KUBBIX CUCTEM PAa3HOT'0 PaHra U MPUOOpETEeHHnE YMEHUHN HCIONh30BaTh 3TH 3HAHUS U1l TPAMOTHBIX JIEUCTBUN B
OTHOIICHHH 0OBEKTOB JKUBOW NIPHUPOJIBI M PEIICHUS Pa3IMYHBIX )KH3HEHHBIX TIPOOJICM.

JlocTrxeHue 1eny u3ydeHus yaeonoro npeamera «buonorus» Ha 6a30BOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIISAYIONUX 3a/a4:

OCBOCHHE OOYYaIONMUMHUCS CHCTEMBl 3HAHUH O OMOJIOTHMYECKUX TEOPHSX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBHIIAX,
CIIy’KaIlluX OCHOBOM i ()OPMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJIaX HAy4YHOTO TMO3HAHHS, CTPOCHUH,
MHOT000pa3uy U OCOOCHHOCTSX JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHHW3aIlUH, BBIJAIONIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIICIOBAHUAX B
OnoJIOruH;

dbopMupoBaHHUE y O0YYAOIIUXCS MMO3HABATEIBHBIX, MHTEIUICKTYAIBHBIX U TBOPUECKHUX CIIOCOOHOCTEH B MpOIleCcCce aHAIM3a JAHHBIX O MYyTAX
pa3BUTHS B OMOJIOTHH HAYYHBIX B3IJISJIOB, UICH U TTOJXO0IOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3AIINH;

CTaHOBJICHUE y 00ydYaronuxcs oOmeld KynbTyphl, (YHKIMOHAIBHOW T'PAMOTHOCTH, Pa3BUTHE YMCHHUU OOBSCHATH U OIICHUBATH SIBJICHUS
OKPYKArOIIeT0 MUPa KUBOU MPUPOJIGI HA OCHOBAHUH 3HAHUH U OIBITA, TOJIYYCHHBIX ITPU U3YYCHUH OMOJIOTUH;

dbopMupoBaHUe y 00YYAIOIIUXCSA YMEHUN HMJUTFOCTPUPOBATH 3HAUCHHE OWMOJIOTMUSCKHUX 3HAHWHM B MPAKTHUYECKOW JEATEIHHOCTH YEIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHUH M arpoOMOTEXHOJIOTHIA,

BOCITUTaHUE YOCKIEHHOCTH B BO3MOXHOCTH IO3HAHUS YCJIOBCKOM >KHBOW MPUPOJIBI, HEOOXOJUMOCTH OEpPEKHOTO OTHOIICHHS K HEH,
COOIOZICHUS ATUYECKUX HOPM IPU MTPOBEICHUN OMOJIOTUYECKUX HCCIICIOBAHMIA;,



OCO3HAHME IIEHHOCTH OHOJIOTMYECKUX 3HAHWM JJisi TOBBIIMICHHUS YPOBHS SKOJOTMYECKOW KYyJIbTYphl, IJi1 (OPMUPOBAHMSI HAYUYHOTO
MHUPOBO33pEHMUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM XKU3HU JIJISl OLICHKHU MOCJIEICTBUN CBOCH JIEATEILHOCTH 1O OTHOIIECHUIO K
OKpYyXarouieil cpezie, COOCTBEHHOMY 3/J0pPOBbI0, 000CHOBaHHUE U COOJIIOIEHNE MEP NMPOPUITAKTUKU 3a00I€BaHUIM.

B cucreme cpennero obmero obpa3oBaHusi yueOHbIN npenmMer «buonorus», mzydaemblii Ha 6a30BOM YpOBHE, SIBIISIETCS 00S3aTEIbHBIM
y4€OHBIM MPEIMETOM.

Jlnst m3ydenus: Onosioruu Ha 6a30BOM ypOBHE cpeHero oo1iero oopazoBanus orBoautcs 68 yacos: B 10 kiracce — 34 vaca (1 gac B Heelno),
B 11 xmacce — 34 gaca (1 gac B Heneno).



COJAEPKXAHUE OBYYEHUSA
10 KJIACC
Tema 1. buoJsiorusi Kak Hayka.
buonorus kak Hayka. CBsA3b OMOJIOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTUMHU €CTECTBEHHBIMU HayKaMu, (puiiocodueit, 3STUKOM,
3CTETUKOH U npaBoM. Poib Onosoruu B popMUpOBaHUM COBPEMEHHON HaydHOM KapTuHBI Mupa. Cucrema OMOJIOTHYECKUX HAYK.

MeTo 16l TO3HAHUS KUBOU MPUPOIBI (HAOTIOACHNE, SKCIIEPUMEHT, ONTMCAaHUE, U3MEpEHNE, KilacCu(UKaIs, MOICTUPOBAHNE, CTATUCTUYCCKAS
00paboTKa JaHHBIX).

JdeMoncTpanum:

[Toptpetsr: Y. dapsun, I'. Menaens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabmue! v cxembl: «MeTo bl TO3HAHUS KUBOM MPUPOIBI.

JlaGopaTopHble M NpaKkTHYECKHe PadoThI:

[Tpaktuyeckas padota Ne 1. «Vcnonb30BaHKe pa3TUYHBIX METOJOB MPU U3YYEHUH OMOIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3aIus.

JXusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: 0noaoruu. OTINYUE )KUBBIX CUCTEM OT HEOPTaHUUYECKON TTPUPOIBI.

CaoiicTBa OMOCHCTEM M WX pa3HOOOpa3ue. YPOBHH OpPTraHH3alUM OMOCHUCTEM: MOJICKYIISIPHBINA, KJICTOUHBINA, TKAHEBBIM, OpraHU3MEHHBIH,
MOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTeoleHOTHYECKH i), OMochepHBIii.

JdeMoHcTpanum:

Tabmuubl u cxembl: « OCHOBHBIE IPU3HAKHU KU3HI», «YPOBHH OpPraHU3aIH KUBOU MTPUPOJIBD».

O6opynoBanue: Mmojenb moJiekyisl JJTHK.

Tema 3. XuMu4ecKkHii COCTaB M CTPOCHHE KJIETKH.

XUMUYECKUN COCTAB KJIETKU. XUMHYECKHE 3JIEMEHThI: MAKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Bo/ia 1 MUHepalibHbIE BEIIECTBA.

@OyHKIUHU BOJBI U MUHEPAIBHBIX BEIIECTB B KieTke. [lonnepxanne ocMoTHYecKOro OagaHca.

benku. CoctaB u cTpoeHue 6e1KkoB. AMUHOKUCIOTHI — MOHOMEpHI OenkoB. HezameHuMble U 3aMeHUMble aMUHOKUCTIOTHI. AMUHOKHCIIOTHBIN
COCTaB. YPOBHH CTPYKTYpPBI OCIIKOBOI MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHASA CTPYKTYpPa). XUMHUECKHE CBOIICTBA OEJIKOB.
buonornueckue pyHKIuu OEIKOB.

depmeHThl — Ouonornyeckne karaiamsaTopbl. CTpoeHue ¢epMeHTa: akTHBHBIA IIEHTp, cyOcTpatHas crneunpudHocts. KodepmeHTsI.
Buramunbl. OTnnuns ¢pepMeHTOB OT HEOPTaHUYECKUX KAaTalIU3aTOPOB.

VYrneBoapl: MOHOCaXapuIsl (TIHOK03a, pubo3a u Ae30Kcuprb03a), qucaxapuisl (caxaposa, JIAKTo3a) U MoJHcaxapuabl (Kpaxmall, TIIUKOTEH,
uesmnono3a). buonornueckue GyHkuuM yriaeBoaos.

Jlummuaer: Tpurmuuepuabl, (ochomunuael, crepouabl. [uapodunsHO-rHApPOdOOHBIE cBOMcTBA. bHonormueckue (GyHKIMH JTUOHIOB.
CpaBHEHHE yTIIEBOOB, OCITKOB ¥ JTUMHIOB KaK UCTOYHUKOB YHEPTHH.



Hyxneunossie kucnotsr: JJHK u PHK. Hykneotuast — MoHOMepBI HyKIeMHOBBIX KUCTI0T. Ctpoenue u ¢pyakuun JJHK. Ctpoenue u ¢pyHKIIUM
PHK. Buzgst PHK. AT®: ctpoenue u pyHKIUU.

[urtomorus — Hayka o kieTke. Kiierounas teopusi — npumMep B3auUMOJEHCTBUS uael U (aKTOB B HAyYHOM MO3HAHUU. MeETObl U3yUeHUs
KJIETKHU.

Krnerka kak nenoctHas xuBas cucrema. OOiue mpu3Haky KIETOK: 3aMKHYyTas HapyxHas MeMOpana, monekynsl JJHK kak renernueckuit
anmapar, cUCTeMa CHUHTe3a Oeska.

Tunsl KIETOK: 3yKapuoTHUecKas U npokapruotudeckas. OCOOEHHOCTU CTPOCHUS TPOKapUOTHUECKON KiIeTKu. KieTouHas crenka GakTepuil.
Ctpoenue rykapuoTH4eckoi kieTkiu. OCHOBHBIE OTIWYUS PACTUTEIBHOM, J)KUBOTHOU U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIE€TOYHAs! CTEHKA, ITUKOKAIHUKC, uX GyHKIuU. [Inasmatnueckas memOpaHa, €€ CBOMCTBA U (DYHKIIHH.
[{uTornasma u e€ opranouibl. OnHomeMOpanHblie opranou sl kinetku: JI1C, anmapar ['oabaxku, mu30coMsl. [1o1yaBTOHOMHBIE OPraHOU B! KIIETKU:
MUTOXOHJApPUH, MacTuabl. [lpoucxoxxaeHne MUTOXOHIpUM u miactua. Bunel mimactun. HememOpaHHbIE OpraHoubl KJIETKH: PHOOCOMBI,
KJIETOYHBIN LIEHTP, HEHTPUOJIH, PECHUYKH, KT'yTUKUA. DYHKIIMY OPraHOUIOB KJIETKU. BKitoueHus.

Snpo — perynaropHblil IeHTp KiIeTku. CTpoeHue aapa: saepHas 000JI04Ka, KapuoruiazMa, XpOMaTHH, SAPbIIIKO. XPOMOCOMBI.

TpaHcnopT BelIeCTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknusn, K. M. Bap.

Jlnarpammsl: «PacrpeneneHue XuMAYeCKUX JIEMEHTOB B HEXKNBOW IPUPOE», «PacnipenesieHre XMMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJIEN.

Tabmuupl u cxemsl: «Ilepronnyeckas Tabnrna XUMUYECKUX 3JIEMEHTOBY», «CTpoeHHe MOJIEKYJbl BOAb», «bruocuntes 6enkay, «CTpoeHue
MoJieKybl Oenka», «Ctpoenue depmentay, «Hyknennossie kucnotsl. ITHK», «Ctpoenne monekynsl ATO», «CTpoeHHEe 3yKapHOTUYECKOM
KIETKN», «CTpoeHue JKUBOTHOM KIETKN», «CTpOEHUE paCTUTENBHOMN KIIETKW», « CTpO€HHE NPOKaPUOTUYECKOH KIIETKW», «CTpOeHNE siipa KIIETKHY,
«YTneBoapl», «JIumuaen).

OObopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHME AJsi MPOBEACHUS HAOMIOACHHUN, M3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIpEnapaThl
PacCTUTENbHBIX, )KUBOTHBIX U OaKTEPHAIIbHBIX KIIETOK.

JlaGopaTopHble M paKTHYEeCKHEe PadoThI:

Jlaboparopnas pabota Ne 1. «M3yueHre kaTaTUTHYECKON aKTUBHOCTH ()epMEHTOB (Ha IPUMEPE aMuUiIa3bl WM KaTajaasbl).

JlaGopatopHast pabora No 2. «M3ydeHuwe CTpOCHHsI KIETOK PpACTeHMH, >KMBOTHBIX M OakTepwil MOJ MHKPOCKOIOM Ha TOTOBBIX
MHUKpOIIpenapaTax 1 uX OIUCaHUE».

Tema 4. ZKuznenessTeJbHOCTH KJICTKH.

OOMeH BemiecTB, WM MeTa0OIU3M. AcCUMMIIALUA (IJIACTHUECKUM OOMEH) M JAMCCUMMIISALUSA (SHEpPreTH4eckuii oOMeH) — JB€ CTOpPOHBI
€IMHOTO Tpolecca MeTadonan3ma. Posib 3aKOHOB COXpaHEHHsI BEIIECTB M YHEPTHH B MOHUMaHUU METa00IM3Ma.

Tunsl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Poiabs pepMeHTOB B 0OMeHe BelIeCTB U MPEBPALLEHUN SHEPTUH B KIETKE.



dortocunrte3. CBeroBasi u TeMHOBas (pa3wl poTocunrtesa. Peakiuu porocuntesa. ddpdexTuBHOCTh PoTOCHHTE3a. 3HaUECHUE POTOCUHTE3A AJIs
KU3HU Ha 3emJie. Bnusaue ycrnoBuii cpenbl Ha (POTOCHMHTE3 U CLIOCOOBI MOBBIMIEHHS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XeMocuHTe3. XeMOCUHTE3Upylolie OakTeprun. 3HaYeHUEe XeMOCUHTE3a I )KU3HU Ha 3eMIie.

OHepreTnyeckuil 0OMeH B KieTke. PaciieruieHne BelecTB, BbIACIEHUE U aKKyMYJIUPOBAHHUE SHEPIUU B KJIETKE. DTalbl SHEPTETUYECKOTO
oOMeHa. ['mukomus. bpoxenue u ero Buabl. KuciopomHoe OKHCIEHHME, WIM KIETOYHOE AbixaHue. OxucnurenbHoe QochopuinpoBaHue.
O} hEeKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

Peakiiuu matpuunoro cunte3a. ['enetnueckas undopmanusa u JIHK. Peann3zanus renerndeckoit madopmaiivu B KieTke. I eHeTHUecKuil Ko
u ero cpoiictBa. Tpanckpunuus — MaTpuunblil cunte3 PHK. Tpancusmus — Onocuntes Oenka. Drtamnbl TpaHcaauud. KonupoBanue aMUHOKHUCIOT.
Poxw pubocom B GnocuuTese Oemnka.

Hexknerounsie hopmbl sxu3Hu — BUpYChl. Mctopust oTkpbiTust BupycoB (. . UBanoBckuit). OCOOEHHOCTH CTPOEHUS W )KU3HEHHOTO IUKJIIA
BUpycoB. bakrtepunodaru. bonesnu pacreHuii, )KMBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHnonedpunura yenoseka (BUY) —
Bo3Oynurens CIINJa. OOpaTHas TpaHCKpUIIIUs, peBepTaza u unrerpasa. [IpoduiakTrika pacnpocTpaHeHus: BUPYCHBIX 3a001eBaHUM.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, JI. . UBanoBckuit, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tumbl mutanusy, «Metabomuzm», «MUTOXOHAPUSY, «DHEPreTHYECKU 0O0MeH», «Xmoporutacty, «DoTtocuHTEe3»,
«Ctpoenue JJHK», «Ctpoenue u GpyHKIIMoHUpOBaHUE reHay, «Cunres 0enkay, «I'enetndeckuit koa», «Bupyce», «bakrepuodaruny, «Ctpoenue u
*u3HeHHbI nukn Bupyca CIIN1a, 6akrepuodaray», «Pemnukauus JJTHK».

O6opynoBanue: monenu-anminkanuu «Y apoenne JIHK u tpanckpuniusy», «buocunres 6enka», «CTpoeHHE KIETKW», MOJETh CTPYKTYPhI
JTHK.

Tema S. PazmHoKeHMe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslil ki, uin xKU3HEHHbIN UK KieTku. MaTepdasza u muto3. Ilpoueccel, nporekatonire B uHTepdase. Pemnukanus — peakuus
matpuuHoro cuHTe3a JIHK. Ctpoenue xpomMocoM. XpOMOCOMHBIA HA0Op — KapHOTHUIl. J[MIUTOMAHBIN M TarIOUIHBI XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. L{uTonornuyeckue OCHOBBI Pa3MHOKEHHS U UHAUBUYaJIbHOTO PA3BUTHSI OPraHU3MOB.

Henenne knetkn — muto3. Cragun muto3a. [Iponeccsl, npoucxoaauiye Ha pa3HbIX CTaAUSIX MUTO3a. BHOIOrMYecKHil CMBICT MUTO3A.

[Iporpammupyemasi ruOesb KIETKH — aronTo3.

@®opMbl pa3sMHOKEHHUS OPraHU3MOB: Oecrojioe W 1MosioBoe. Buiel Oecnosoro pa3MHOXKEHUS: AENCHHE HaJIBOE, MOYKOBAHUE OJHO- H
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOXeHUE. VICKycCTBEHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HAUCHHE ISl CEJICKIIUH.

[TonmoBoe pa3MHOXKEHHUE, €T0 OTINYHS OT OECIIONOTO.

Meiios. Ctaguu Mmeiio3a. [Ipoueccsl, npoucxoadmue Ha ctagusax merosa. [losegenue xpomocom B merose. Kpoccunrosep. buonornyeckuii
CMBICJI X 3HAaYCHUE MEH03a.



["amerorenes — nmpouecc 00pa3oBaHUs MOJOBBIX KIETOK Y dKUBOTHBIX. [10JI0BBIE JKeJIe3bl: CEMEHHUKU U SUYHUKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u, SIULEKIIETKA) — criepMaToreHes u oporeHe3. OCOOEHHOCTH CTPOEHHUS AWLIEKIETOK U CIIEPMaTO30M10B.
OmnonorBopenue. IlapreHorenes.

NuauBuayansHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3). DTanbl SMOPHOHAIBLHOTO Pa3BUTHS y MO3BOHOYHBIX
KUBOTHBIX: TpOOJIeHHE, TacTpyssius, opranorenes. [loctamOpuonansHoe pazButhe. THIBI TOCTIMOPUOHAIBHOTO PA3BUTHUS: TIPSIMOE, HETPSAMOE
(lmunHOYHOE). BusiHue cpesibl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3bIBATh BPOKAEHHBIE YPOJICTBA.

Poct u pa3zutHe pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU, CTaIUN Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuuper 1 cxembl: «DOpMbI Pa3MHOKEHUS OPTraHU3MOB», «JIBOWHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHuit», «BereratuBHOE
pa3MHOXXEHHE pacTeHUil», «/lenenune kietku Oakrepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpomMocoMbl», «KIleTouHbIN UK,
«Permmukanus JJTHK», «Murtos», «Meito3», «IIpsMoe n Henpsimoe pazBuTue», «l'aMeToreHe3 y MIeKOMUTAOIIUNX U 4eJIOBEKa», «OCHOBHBIE CTaquN
OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOM, MUKpoIpenapatsl «CrepMaTo30uabsl MIEKONUTAIOUIETo», «SiilekieTka miekonuraomero», «Kapruokunes B
KJIETKaxX KOpeIIKa JIyKa», MarHUTHAasi MOJIeNb-anukanus «Jlenenue xkietku», moaens JIHK, monens MeTadazHoit XpoMOCOMBI.

JlaGopaTopHble M NpakTHYEeCKHEe PadoThI:

Jlabopartopnast pabota Ne 3. «HaGmrogeHre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpPOIpernapaTax.

Jlaboparopnas padota Ne 4. «3yueHre cTpoeHUs MOJTOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3anaun reHeTuku. Mctopust pa3Butust reHeTUKH. Posb UTONOrMM ¥ SMOPHOJIOTHHU B CTAHOBJIEHUHU TeHETUKH. Biaa poccuiickux
U 3apyOeXHBIX YUYEHBIX B Pa3BUTHE T'€HETUKU. MeTOJbl T€HETHKH (TMOPHUI0JOTHYECKHM, IMTOT€HETHYECKUH, MOJIEKYISIpPHO-TEHETHYECKUIN).
OCHOBHBIE TEHETUYECKHE MTOHATHS. [ eHeTHUecKasi CUMBOJIMKA, UCIOJIb3yeMasi B CXEMaxX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJIEJIOBaHUs TPU3HAKOB, YCTaHOBJIEeHHbIE | . Menenem. MoHOrnu6GpuiHoe ckpelmuBanye. 3aKoH eJMHO00pa3us THOpUI0B
epBoro nokosieHus. I lpaBnno noMmmHMpoBaHus. 3aKOH paclleIICHNs TPU3HAKOB. [ unore3a unctoTel rameT. [1oHOe 1 HEenmoNMHOe TOMUHUPOBAHKE.

JiuruOpuaHoe cKpelBaHue. 3aKOH HEe3aBUCUMOIO HACJIEJOBAHUS MpHU3HAKOB. L{uToreHeTHyeckne OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS.
Ananuzupyrolee ckpemnuBanue. Mcnonb3oBanue aHAIU3UPYIOLIETO CKPEIIMBAHUS JJIs1 OTIPEeNIEHNs TeHOTUIIA OCOOU.

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo cueruieHHOMY HacielIOBaHUIO TeHOB. HapyiieHue cleruieHusi TeHOB B
pe3yapTaTe KpOCCUHIOBEpA.

XpOMOCOMHasl TEOpUs HACIEACTBEHHOCTH. | eHETUUECKHUE KAPTBHI.

I'enetuka nosia. XpoMOCOMHOE ONpEAENICHUE IMoya. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble U Fe€TEPOraMeTHBIE OPraHU3MBbI.
HacnenoBanue npu3HaKkoB, CLEIJIEHHBIX C I10JIOM.



N3meHunBOCTh. BuAbl WM3MEHUMBOCTH: HEHACJIECACTBEHHAs W HACIEACTBEHHas. Ponb cpenbl B HEHACIENCTBEHHOW W3MEHYMBOCTH.
XapakTepucTukKa MOAN(PUKAIIMOHHON H3MEHUYNBOCTH. BapranimoHHbI psii 1 BapuanuoHHas kpuasi. Hopma peakunu npusnaka. KonmndectBeHHbIe
Y Ka4eCTBEHHbIE IPU3HAKHU U UX HOpMa peakuuu. CBoiicTBa MOM(UKALIMOHHON U3MEHUHUBOCTH.

HacnencrtBeHHas, WM TE€HOTHIIMYECKAs, H3MEHYMBOCTb. KoMOMHAaTHBHasT HM3MEHUMBOCTh. MeH03 M TMOJOBOW MpoOIEcC — OCHOBa
KOMOWHATUBHOW HM3MEHUYMBOCTU. MyTanuoHHas nW3MeH4YMBOCTh. Kinaccudukauus myTtanuii: reHHblE, XpOMOCOMHBIE, reHOMHble. Yacrora u
MPUYMHBI MyTalui. MyTtareHuble (PakTopbl. 3aKOH TOMOJIOTHYECKUX PAAOB B HacineAcTBeHHOU n3meHnurnBocty H. V. Basunoga.

BHesinepHas HacJIeICTBEHHOCTh U N3MEHYNUBOCTb.

I'eneruka uenoseka. Kapuorumn yenoBeka. OCHOBHBIE METOJbl TEHETUKU YEJIOBEKA: I€HEATOTUYECKUN, OJIN3HEIIOBBIN, TUTOTEHETUYECKHUIA,
OMOXMMUYECKHH, MOJIEKYIsIpHO-TeHeTnYecknil. COBpeMEHHOE OIpe/iejieHHe MeHOTHINA: TOJTHOI€HOMHOE CEKBEHMPOBAaHUE, T€HOTUIIUPOBAHUE, B
ToM uyuciae c¢ mnomombto [II[P-ananuza. HacneactBenHble 3a0ojeBaHMs 4YellOBEKa: TEHHbIe OO0JE€3HHM, OOJE3HUM C HaCleACTBEHHOM
MPEeIPacio0oKEHHOCTBIO, XpOMOCOMHBIE Oosie3HH. CoMaTHUecKue U reHepaTuBHbIe MyTalui. CTBOJIOBBIE KiIeTKH. [IpuHIune! 310poBoro obpasa
’KU3HH, TUArHOCTUKY, MPOMUIAKTUKYI U JICUSHUS TeHeTHUeCKuX Oose3Heil. Mennko-reHeTH4eckoe KOHCYJIbTHPOBaHHE. 3HAaUeHUE METUIIMHCKON
TE€HETUKH B MPEJOTBPALLEHUH U JICYEHUH T'€HETUYECKUX 3a00JIeBaHUI UeloBeKa.

JdemoHcTpanum:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

TabGmuubl 1 cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOr€HETUYEeCKasi OCHOBa», «3aKOH PAaCUICIUICHHUS] M €ro IUTOTeHeTHYecKas
OCHOBa», «3aKOH YHMCTOTBHI Tramer», «JluruOpunHoe ckpemuBaHue», «lluTomornyeckre OCHOBBI JUTHOPUAHOrO CKpEIIMBaHUS», «Meio3y,
«B3aumoneiicTBUEe aieNbHBIX T€HOB», «l'e€HeTHyecKue KapThl pPAacTEHUM, >KMBOTHBIX M 4YeloBeKka», «['eHeTuka mona», «3aKOHOMEPHOCTH
HacJle/I0BaHus, CIEMIEHHOTO ¢ MojJoM», «KaproTunsl yenoBeka U KUBOTHBIX», «Buapl nu3meHunBocTHY», «MonudukanmoHHas U3MEHYMBOCTD,
«Hacnenosanue pesyc-pakropay, «I'eHeTrnKa rpynn KpoBu», « MyTallmOHHAs: U3MEHYUBOCTHY.

O6opynoBanue: Mojenu-anminkanuu «MoHoruOpuaHoe ckpemuBanue», «Hemonnoe nomuuupoBanue», «luruOpuaHoe cKpeliuBaHue»,
«IlepexpécT XpoMOCOM», MUKPOCKOII M MUKponpenapar «/Ipozoduia» (Hopma, MyTauuu (GOpMbl KpbUILEB U OKpacku Temna), repbapuii «I'opox
ITIOCEBHON».

JlaGopaTopHble M NpaKTHYeCKHe padoThI:

JlaGoparopnast pabota Ne 5. «l/3yueHue pe3yabTaTOB MOHOTHUOPUIHOTO W JUTHOPUAHOTO CKpEIIMBAHUS Yy AP030(UIBI Ha TOTOBBIX
MUKpOIpenapaTax.

Jlaboparopnas padota Ne 6. «M3yuenne MoauPUKAIMOHHON U3MEHUYHUBOCTH, IOCTPOECHUE BapUAIIMOHHOTO PsiJia U BapUAIlMOHHONW KPUBOI.

JlaGopaTopHas pabota Ne 7. «AHanu3 MyTauuid y Apo30(QHIbl Ha TOTOBBIX MUKPOITPETIapaTaxy.

[Ipaktuyeckas padota Ne 2. «CocTaBieHHne U aHAIU3 POAOCIOBHBIX UYEJIOBEKaY.

Tema 7. Cenexkunsi oprann3MoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuusi Kak Hayka M MOpolecC. 3apOoXKJICHUE celleKuuu U gomectukauus. Yuenue H. M. BaBwioBa o 1eHTpax MPOUCXOXKACHUA U
MHOT000pa3usi KyJIbTYpHBIX pacTeHUN. LIeHTpBI MPOUCXOXKACHHS TOMAITHUX )KUBOTHBIX. COPT, HOpO/a, ITAMM.



CoBpemMeHHbIE METOJIbI CeJIeKIMU. MaccoBblil U MHAMBUAYAIbHBIH OTOOpPHI B CEJNEKIUMU pACTEHUN M KUBOTHBIX. OlIEHKa 3KCTephepa.
bnu3kopoacTBeHHOE CKpeluBanue — MHOpUAKHT. Yncras muHusa. CKpeluBaHie YUCThIX JIMHUN. ['eTepo3uc, ninu rudpuanas cuia. HepoacrseHHoe
CKpeluBaHue — ayropuauur. Otnanéunas rudpuauszanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 U MoydeHHe MOJUILTONI0B. JlocTHKeHUs
CEJIEKIIMHA PACTEHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buoTtexHonorust kak oTpacib Npou3BOJCTBA. ['eHHass MHKeHepus. DTarbl co3aanus pekomOuHanTHo JJHK u TpaHcreHHBIX OpraHus3mos.
Knerounas wmxenepus. Kierounsle KynbTypbl. MEKPOKIOHAJIBHOE pa3MHOXKEHHME pacTeHui. KioHMpoBaHHME BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO03UCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U dTHUeckue npodiaembl. [MO — renetTnuecku MOAUQPHUIIMIPOBAHHBIE OPTAaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBunos, . B. Muuypun, I'. [[. Kapneuenko, M. ®@. 1BaHoB.

Tabmunet u cxeMbl: kKapTa «LleHTphI MPOUCXO0XKACHHUS 1 MHOTOOOpa3usi KyJIbTYPHBIX pacTeHuin», «Ilopoibl JoManIHuX KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHui», «OtnanéHnas rudbpunuzanus», «Padboter akagemuka M. @. MBanoBay, «llomummonaus», «OObEKTH OMOTEXHOJIOTHNY,
«Knerounsle KyabTypbl U KIIOHUpOBaHUE», « KOHCTpynpoBaHUE U TEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSDKM IUIOJOB U KOPHEIJIONOB JUKMX (OPM M KYJIbTYpHBIX COPTOB pacTeHuid, repOapuil «CelbCcKOX0351UCTBEHHbIE
pacTeHUsI.

JlaGopaTopHble M NpakTHYEeCKHEe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI U JIOCTH)KCHHS CEJEKIIMU PACTeHU W JKUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epmy,
COPTOMCIIBITATENIbHBIN YYaCTOK, B TEIJIMYHOE X035IICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoTIOLIHOHHAS OHOJIOTHS.

[Tpeanochuiku BO3HUKHOBEHUS SBOJIIOLIMOHHON TEOPHH. DBOJIOIMOHHAS TEOpHUs U €€ MecTO B Onosioruu. BiusHue 3BOIIOIIMOHHON TEOPUH
Ha pa3BUTHE OUOJIOTUH U IPYTUX HaYK.

CauzerenscTBa 3BOMIIOIMY. [[aleoHTOIOrMYECKHE: TOCIIEN0BATEIBHOCTD MOSIBJIEHUS BUJIOB B N1aJIEOHTOJIOTMYECKON JIETOIHUCH, IEPEXOAHBIE
¢dbopmbl. buoreorpapuyeckue: cXoACTBO U paznuuue GayH U Qop MAaTEpUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOJACTBA U pa3inyusi SMOPUOHOB pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMHYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIE, pyAUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO MEXAaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX
METa00IMYECKUX MTyTEHN Y BCEX OPTaHNU3MOB.

OpomononHass teopust Y. Jlapuna. Ilpeanocelnky BO3HMKHOBEHMS JapBUHW3MA. JIBHXKyIIME CHIIBI 3BOJIIOLIMK BUAOB MO JlapBUHY
(130BITOYHOE Pa3MHOKEHHUE TPH OTPAHUICHHOCTH PECYPCOB, HEOTPEACIEHHAS H3MEHYHBOCTh, 00ph0a 3a CYIIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD).

Cunrernueckast Teopus sBoonnu (CTD) u e€ 0CHOBHBIE MOJI0KEHUS.

Muxkpossomtonus. [lomynsanusa kak eIUMHNALIA BUAA U DBOJIIOLUU.

JBrokyue cuibl ((akToOphl) SBONIONUU BUJIOB B MpUpoje. MyTallMOHHBIN Mpolecc U KOMOMHATUBHAs U3MEHYUBOCTH. llomymnsimonHbie
BOJIHBI U Apeii¢ renoB. V3omsmms u Murpamus.



EctectBeHHbIN 0TOOP — HanpaBisOmui hakTop 3Bosonnnd. PopMbl €CTECTBEHHOTO 0TOOpA.

[Tpucrnoco6eHHOCTh OPTaHU3MOB KaK pe3ysbTat dBoonun. [Ipumeps! npucnocobiaeHuit y opraHu3MoB. ApoMop]o3bl U MAHOATATTAIIHH.

Bun u Bungoo6paszosanne. Kpurepuu Buga. OcHoBHBIE (pOpMBI BU1000pa30oBaHus: reorpaduueckoe, 3K0JIOTHIECKOe.

Makpossomtonus. Dopmel 3Bosonu: husieTuyeckas, IMBEPreHTHas, KOHBEpreHTHasl, napasienbHas. HeoOpaTtuMocTh 3BOIOIMH.

[IpoucxoxaeHue oT HeceUaIu3upOBaHHBIX peaKkoB. IIporpeccupyromas cnenuanusanus. AJanTUBHAS padalysl.

JdeMoHcTpanum:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, U. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, . Mrouiep, A. H. Ceep1ios.

Tabmuubl 1 cxembl: «Pa3BUTHE OPraHUYECKOro MHUpa Ha 3emiie», «3apOAbIIIN MO3BOHOYHBIX KHUBOTHBIX», «APXEONTEPUKCY», «DOpMBbI
060pBOBI 3a cyliecTBOBaHUEY, «EcTecTBeHHBIN 0TOOP», « MHOTrOOOpa3ue copToB pacteHui», «MHoroodpasue mopol >KUBOTHBIXY, «Ilomynsaiumy,
«MyTaloHHass U3MEHYUBOCTBY, «ApoMopdo3sl», «Manoanantanum», «O0mas aerenepanus», «BmwKyime cuibl 3Boionuny», «Kapra-cxema
Mapmipyta myremectus Y. Jlapsunay, «bopbba 3a cyiectBoBanuey, «lIprucnoco01eHHOCTs Opranu3MoBy, «I'eorpaduueckoe BUI000pa3oBaHUEY,
«IKOJIOTHYECKOe BU000PA30BaHHE.

OO6opyaoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKpPACKH, HAOOp IUIOAOB U CeMSH, KOJuieKuus «lIpumepsl 3amuTHBIX
MPUCTIOCOOJIEHUH Y KUBOTHBIX», MOJIeTh «OCHOBHBIE HAMPABIICHUS HBOIIIOIHIY, 00BEMHAs MoieTh « CTPOEHUE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX).

buoreorpaduueckas kapta Mupa, KoJeKius «DopMbl COXPaAaHHOCTH UCKOIA€MbIX )KUBOTHBIX U PACTEHUI», MOJIENb anriukaius «llepekpéct
XpOMOCOMY», BIIaKHbIE npemnapatbl «Pa3Butue Hacekomoro», «Pa3BuThe JSATYIIKW», MHKporpenapar «Jlpo3oduia» (Hopma, MmyTanuu (GHopMbl
KPBUIBEB U OKPACKH TENA).

JlaGopaTopHble M NpaKTHYEeCKHEe PadoThI:

Jlaboparopnas pabota Ne 1. «CpaBHeHUE BUIOB 110 MOP(POIOTHUECKOMY KPUTEPUIO».

Jlaboparopnas pabota Ne 2. «Onricanue MpuUCocoOJICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHE U Pa3BUTHE KM3HHU Ha 3emue.

JloHay4HbBIE TIPEICTaBICHUS O 3apOKJIEHUU >KWM3HHU. HaydHble TUmoTe3bl BO3HUKHOBEHHUS JKU3HM Ha 3emiie: aOMOTeHE3 W TMaHCIepMUsl.
Xumuueckas dBOTIONNS. AOMOTEHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTAaHMYECKUX. JKCIEPUMEHTAIBHOE MOITBEPKICHNE XUMUYECKOM
sBomrond. HavanmbHble 3Tambl Onosnormdeckoi sposronuu. I'mmore3a PHK-mupa. dopmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHKHOBCHHE
npoToKJIeTKHU. [lepBbie KIeTKu U ux 3BooIuUA. DOpMHUpPOBaAHUE OCHOBHBIX TPYIIT AKUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo spaMm M nepuonam. Karapxeil. Apxeiickasg u mporepo3oiickast 3pbl. Ilaneo3olickas 3pa u €€ nepHobl:
KeMOPUICKU, OPJIOBUKCKHUM, CHITYPHUICKHM, IEBOHCKUH, KAMEHHOYTOJIbHBIN, TEPMCKH.

Me3so30iicKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEIIOBOM.

Kalino3zoiickas spa u €€ nepuo/ipl: MaaeoreHOBbI, HEOT€HOBBIN, aHTPONOT€HOBBIH.

XapakTepUCTHKa KIMMATa W T€OJOTHYECKUX TporieccoB. OCHOBHBIC 3TAITbI SBOJIOIUN PACTUTEIHLHOTO U KUBOTHOTO MUpPa. ApOMOP(O3bI y
pacTeHui 1 )KUBOTHBIX. [losiBIIEHHE, pacIBET M BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro MUpa Kak OTpakeHue 3BOOIUNA. OCHOBHBIE CUCTEMAaTUUYECKUE IPYIIbl OPTaHU3MOB.



DBOJIIOLMS YETI0BEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacTaBieHnuid 0 MPOUCXO0KACHUH YeI0BeKa. MeTo1bl U3ydeHHs] aHTPOIIOT€HE3a.
CxopcTBa U pa3auyus YeJIOBEKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YETIOBEKA.

HBuxynme cuibl (pakTopsl) anTpornoreHe3a. HacnmeacTBeHHass U3MEHUYMBOCTh M €CTECTBEHHBINM 0TOOp. OOIIECTBEHHBIH 00pa3 *KU3HU,
W3TOTOBJICHUE OPYAUN TPY/a, MBIILICHUE, PEYb.

OCHOBHBIE CTaIM U BETBU 3BOJIIOIIMY YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenblid, YenoBeK NpsAMOX0oasinii, YenoBeKk HeaHAepTAIbCKUM,
Yenosek pazymHblil. Haxoaku HCKomaeMbIX OCTaTKOB, BpEMs CYILIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUs1, 00BEM rOJIOBHOTO MO3ra, 00pas3 )KU3HH,
opyausl.

UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PaChl: €BpOIEOUIHAs (€Bpa3uiicKas), HErpO-aBCTPAIIOUHAs (SKBATOpHUAIbHAS), MOHTOJIOUIHAS
(a3maTcro-amepukaHckasi). YepThl TPHUCTIOCOOIEHHOCTH TPEJICTABUTENCH YeIIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBaHUS. ETWHCTBO
yesnoBeueckux pac. Kpurtuka pacusma.

JdeMoHcTpanum:

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

Tabmuupl u cxemsl: «Bo3nukHoBeHne CoOJIHEUHOW cHUCTEMBD», «Pa3BuTHE OpraHmdeckoro mupa», «PacturenbHas kierkay, «KuBoTHas
KiieTkay, «IIpokapuornueckas kierka», « CoBpeMeHHasi CUCTEMa OPTraHUYECKOTO MUpay, « CpaBHEHHNE aHATOMUYECKUX YEPT CTPOEHHUS YEJIOBEKA U
4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTMYECKUX HAXOJOK MPEJKOB COBPEMEHHOIO YeloBeKay, «JpeBHelue Jroamn»,
«/peBHue moan», «llepBbie coBpeMeHHBIE JIIOAN», «HeT0BEeYECKHe pachl».

Ob6opynoBanue: mynsku «lIpoucxoxaenue yenoBeka» (OIOCTHI aBCTPANIONUTEKA, MUTEKAHTPONA, HEAHIEpTalIblla, KPOMAaHbOHIIA), CIEIKU
WM U300paKEHUSI KAMEHHBIX OPY/IUil epBOOBITHOTO YelloBeKa (KaMHHU-YOIIephl, pyousa, ckpebiia), reOXpoHOIOrHYecKas Ta0JnIa, KOJIISKIUs
«DopMBI COXPaHHOCTH UCKOTAEMbIX )KUBOTHBIX U PACTECHUN».

JlaGopaTopHble M IpaKTHYeCKHe padoThI:

[IpakTuyeckas padota Ne 1. «/3ydyeHne uckomnaeMbpIx OCTATKOB PACTEHUN U )KMBOTHBIX B KOJUICKIIUSIX).

DKCKypcusi «DBOJIOLMS OPraHUYECKOr0 MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYUYHBIN WIIM KpaeBEUECKUN MY3€il).

Tema 3. OpranusmMsl U OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3a/1aud U pa3Jieibl 3KOJ0TUU. MeTOoIbl 3KOJIOTMYECKUX UCCIIEIOBAaHUM. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.

Cpenpl oOuTaHUsI OPTaHU3MOB: BOJHASI, HA36MHO-BO3IYIIIHASI, IOYBEHHAS, BHYTPHOPTaHHU3MEHHASI.

Oxonoruueckue ¢daxtopbl. Krnaccuduxaius skojgornueckux (pakTtopoB: abuoTwueckue, OMOTHYECKHE M aHTpPONOreHHbIe. JleicTBue
HKOJIOTHYECKHX (DAKTOPOB HA OPTAHU3MBL.

Abuotnyeckue (akTOphl: CBET, TeMIeparypa, BilaxHocTb. PotonepuoausM. [Ipucnocobienns opraHu3MOB K JEHCTBUIO aOMOTHYECKHX
dakropoB. buonornvyeckue puTMBI.



buotnueckue Qakropsl. Buubl OnoTHueckux B3aMMOACMCTBHI: KOHKYPEHIIMS, XUIIHMYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm,
Koomnepaiusi, MyTyalu3M, KOMMEHCaau3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaiu3M. 3HA4YeHHE OUOTUYECKHUX
B3aMMOJICHCTBUM /JIsl CYIIECTBOBAHUS OPraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJOTMYECKUE XapaKTEPUCTUKU monyysauud. OCHOBHbIE MOKa3aTeNH MOMYJISALHMH: YACIEHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD,
MPUPOCT, MUTpaLIUs. JIluHAMUKA YUCIIEHHOCTH MOMYJIALNUU U €€ Perysius.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymGonwsar, K. @. Pynbe, O. ['ekkens.

Tabmuubr u cxemsl: kapta «lIpupomnbie 30HBI 3emum», «Cpemsl oOutanwst opraHuzMoB», «®Dortomepuomuszmy», «llomymsamuny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTHU MOMYISIIUU UHPY30pHH-Tyhenbkuy», «[IuieBrie menm.

JlaGopaTopHble M MpaKTHYEeCKHEe PadoThI:

Jlaboparopnas padota Ne 3. «Mopdonorudueckne 0COOCHHOCTU PACTEHUM U3 PA3HBIX MECT OOUTAHUS.

JIabopatopnast pabota Ne 4. «BiusHre cBeTa Ha POCT U pa3BUTHE YUEPEHKOB KOJICYCa.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH NOMYJSILMKA pa3HBIX BUIOB PACTEHUI».

Tema 4. CooluiecTBa ¥ IKOJIOTHYECKHE CHCTEMBI.

CooOuiecTBO Opranu3mMoB — 6uoneHo3. CTpyKTypbl OMOLIEHO03a: BUI0Basi, IPOCTPAaHCTBEHHAs, Tpoduueckas (nuiieBas). Buabi-10MUHAHTHI.
Css13u B OMOLIEHO3E.

Okojoruyeckue cucteMbl (9kocucteMsbl). [lonsitue 00 3kocucreMe U OuoreoneHo3e. DOYHKIMOHATbHBIE KOMIIOHEHTBHI 3KOCUCTEMBI:
POAYUEHTHI, KOHCYMEHTHI, peAyleHTbl. KpyroBopoT BelecTB U MOTOK SHEPrHH B 3KocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCHCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIE MOKA3aTelld 3KOCUCTEMbI: OMoMacca, MPOAyKLIHA. DKOJOTMYECKUEe MUPAMUJbL: MPOIYKIUHU, YUCICHHOCTH,
6uomacchl. CBOWCTBA IKOCUCTEM: YCTOWYMBOCTh, CAMOPETYJIAIM, pazBuTue. Cykiueccusl.

[Ipupoanbie IKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOTO WU IIUPOKOJIMCTBEHHOTO JIeca.

AHTPONOTreHHbIE 3KOCUCTEMBI. ATpOIKOCHCTEMBL. Y POO3KOCHUCTeMbI. buojormueckoe M XO3HCTBEHHOE 3HAUEHHE Aarpo’KOCHCTEM U
ypOosKOCHUCTEM.

buopaznoo6pasue kak gaktop ycrondnBocTH dKocucteM. CoxpaHeHue OMOIOrHIecKOro pasHooOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panutibl, coctaB u cTpykrypa ouochepsl. XKuBoe BemiectBo U ero ¢yHkuuu. OCOOEHHOCTH
Oouocdeps! Kak rI00abHOM SKOCHCTEMBI. JIMHAMUYecKoe paBHOBECHE U 0OpaTHas CBs3b B Ouocepe.

KpyroBopoTs BemiecTB 1 OMOre0OXMMUYECKHUE IIUKIIBI JIEMEHTOB (yriiepoia, a3ota). 30HaIbHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Obuochepe 3emin. AHTPONOTeHHbIE H3MEHEHUs B Onocdepe. I mobanbHbie 9KOIOTHYeCKHe TPOOIIEMBI.

CocyiecTBoBaHuUE MPUPOABI U yesnoBeuecTBa. CoxpaHeHrne 0Mopa3HooOpa3us Kak OCHOBA yCTOWYUBOCTH Ouochepsl. OCHOBA palluOHAILHOTO
yIpaBJieHUs MPUPOTHBIMU PECYPCAMU M UX UCIIONIb30BaHuE. JlocTHKeHNns OMOJIOTHH U OXpaHa IPUPOIBL.

JleMoHcTpanMu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuid.



Tabmuue! u cxemsl: «lIumesie nenuny», «buolenos3: coctaB u cTpykrypa», «IIpupoansie coodectBay, «lenu nuranusy», «Konoruyeckas
nupamuga», «buochepa m yenmoBex», «IKOCHUCTEMa HIMPOKOIUCTBEHHOTO Jeca», «IKOCHUCTEMa XBOWHOTO Jseca», «buomeHno3 Bomoémay,
«ArpoueHo3y», «lIpuMepHbie aHTPONIOTEHHBIE BO3JCHCTBUS HA MPUPOIY», «BakHele uCTOYHUKY 3arpsA3HEHUs] BO3/lyXa M TPYHTOBBIX BOMY,
«IlouBa — BakHeWmas cocrapisomas Ouocdeps», «DakTopsl aerpanauuu nouB», «llapHukoBbIl 3PPexT», «DakTOpPHl PaTUOAKTUBHOTO
3arpsizsHeHUs onocdepsp», «O01Iast cTpykTypa onocdeps», «PacnpoctpaneHue xu3Hu B ouocheper, «O30HOBBIHM d3kpaH onocdeps», «kKpyroBopot
yriiepojaa B ouochepe», «KpyroBopot azora B IpUpOIE».

O6opynoBanue: Mojeib-anminkanus «Tunuunble OUOINEeHO03bl», repbapuii «PactutenbHbie cOOOIIECTBaY, KOJUIEKIUU «bBHOIEHO3Y,
«Bpenutenn BaKHEHIINX CETHCKOXO3SHUCTBEHHBIX KYIBTYp», repOapuu M KOJUICKIIMH PACTEHUH W KUBOTHBIX, MPUHAAJICKAIINE K Pa3HBIM
HKOJIOTHYECKHM TpyIinaM oaHoro Buna, Kpacnas kuura Poccuiickoii @enepannu, n300paxxeHust OXpaHsIeMbIX BUIOB PACTEHUI U )KUBOTHBIX.



INTAHWUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 BMOJIOTYM HA BA30OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA

Cornacao ®I'OC COO, ycTaHaBnuBaroTcs TpeOOBaHUSA K Pe3yIbTaTaM OCBOEHUS 00yUYaIOLIMMUCS IPOTPAMM CPEIHEr0 001Iero 00pa30BaHus:

JMYHOCTHBIM, METANPEIMETHBIM U ITPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUs IpeameTra «buosiorus» BbIIEIEHBI CIEAYIOINAE COCTAaBJIAIOIIHAE: OCO3HAHME
00y4aroImMUMHUCA POCCUMCKOMN I'Ppa)K1aHCKON HIEHTUYHOCTH — FTOTOBHOCTU K CaMOPAa3BUTHUIO, CAMOCTOSTENIbHOCTU M CaMOONpPEEICHUI0, HaTuUle
MOTHBAIlMM K OOy4YEHHIO OMOJIOTHH, II€JICHANIPaBICHHOE DPAa3BUTUE BHYTPEHHUX YOEKIEHUM JIMYHOCTH HA OCHOBE KIIOUEBBIX LIEHHOCTEW U
UCTOPUUYECKUX TPaJuLUil pa3BUTUS OHOJIOTMYECKOI'O 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIUMXCsl PYKOBOJACTBOBATbCS B CBOEH
JESITETbHOCTH LEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAaMH, MPUCYIIMMHU CHCTEME OHOJOrMYECKOro o0pa3oBaHMs, HAJU4YHUE 3KOJIOTHYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTh LIEIH U CTPOUTDH KUZHEHHBIE IJIAHBI.

JINYHOCTHBIE pe3yNbTaThl OCBOEHUS IMpenMera «bHonorus» nocTUraroTcs B €AMHCTBE Y4€OHOW M BOCHUTATEIbHOW JESATENBHOCTU B
COOTBETCTBUHU C TPAJAUIIMOHHBIMH POCCUHMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, ITPUHATHIMU B
o0ImiecTBe IMpaBWJIaMd U HOPMaMHu IOBEJEHUS U CIIOCOOCTBYIOT IPOLIECCAaM CaMOIIO3HAHMsI, CAMOBOCIIMTAHUS M CaMOpa3BUTHUS, PAa3BUTHS
BHYTPEHHEH NO3WLHM JUYHOCTH, NMaTPUOTU3MA, YBAXKEHHs K 3aKOHY M IPABOINOPAAKY, YEJIOBEKY TPyJa M CTapLIEMy MOKOJICHHIO, B3AMMHOTO
yBa)K€HUsI, OEPEKHOTO OTHOILEHUS K KYJbTYpPHOMY HacleAMI0 U TPaJUIMsIM MHOTOHAIIMOHAIbHOTO Hapoaa Poccuiickoit deneparuu, npupoze u
OKpY>Karolleu cpeae.

JIMuHOCTHBIE pe3yabTaThl OCBOCHMS Y4eOHOro mnpeamera «bHOJOTHs» MOKHBI OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEW MO3ULIMENH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX OpPUEHTALWW, MO3UTUBHBIX BHYTPEHHUX
yOex/1eHu#, COOTBETCTBYIOUINX TPAIUIMOHHBIM IIEHHOCTSAM POCCUHCKOT0O OOIIeCTBa, paclIMpeHNe KU3HEHHOTO OMBbITA U ONbITa AEATEIbHOCTH B
IIPOLIECCE peATN3allii OCHOBHBIX HAIPABJICHUI BOCIIUTATEIBHOM IE€SITENBHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIHTAHMA:

c(OpMUPOBAHHOCTD IPAKIAHCKOMN MO3UIIMH 00YYaIOIIerocsl Kak aKTUBHOTO M OTBETCTBEHHOTI'O 4JIeHA POCCUICKOro 00IIECTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IPaB U 00s13aHHOCTEH, yBaKeHUE 3aKOHA U MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESITENLHOCTH MPH CO3AAHUM y4E€OHBIX MPOEKTOB, PEIIEHWH Y4YEOHBIX M MO3HABATEIbHBIX 3a/ad,
BBITMIOJTHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OMPEENSITh COOCTBEHHYIO MO3HUIMIO IO OTHOLIEHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBACHATD €€;

YMEHHE YUYUTHIBATH B CBOUX JICHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOT'O B3aUMOCHCTBUS JIFO/ICH C pa3HBIMH YOSKICHUSIMU, KYJIbTYPHBIMH
LEHHOCTSIMH U COLIUAJIBHBIM ITOJI0KEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOIECCE COBMECTHOTO BBINIOJHEHHS Y4YEOHBIX, TO3HABATENbHBIX U MCCIENOBATEIbCKUX 3ajad,
YBaXXUTEJIbHOTO OTHOIICHHS] K MHEHUIO ONIMOHEHTOB MpU 00CYKACHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEP KAHMUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU NEATEIBHOCTH;



2) NaTPHOTHYECKOr0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHUCKOHN IPaKIaHCKON HIIEHTUYHOCTH, MATPUOTHU3MA, YBAXKCHHSI K CBOEMY HAPOTy, YyBCTBA OTBETCTBEHHOCTH TEPE]]
Ponunoii, ropnoctu 3a cBoil kpail, cBo10 PoiuHy, CBOIl SI3bIK U KYJIBTYPY, IPOILIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACICAUI0O W TaMIATHUKAM MPUPOJBI, JOCTWKEHHsIM Poccuum B Hayke, HMCKYCCTBE, CIOPTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTB OIIEHMBATh BKJIAJl POCCHICKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHHU, TOHUMAHUS 3HAYCHUS OMOJIOTUU B MO3HAHUHU
3aKOHOB MPHUPO/BI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaenHas yoexx1EHHOCTh, TOTOBHOCTH K CIY>KEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTD 3a €r0 CYAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEN pOCCUICKOTO HAPOIa;

c(hOopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTD OIICHUBAThH CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHUE JTUYHOTO BKJIAJa B TIOCTPOCHHUE YCTOMYMBOTO OyAYIIIETO;

OTBETCTBEHHOE OTHOUIIEHUE K CBOMM POAMUTENSIM, CO3JAaHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O INPUHATHS LEHHOCTEW CEMEHHOMN XU3HHU B
COOTBETCTBUU C TpAAUIUIMH HapoaoB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUasl SCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPYECTBA, CIOPTa, TPyAa, OOIIECTBEHHBIX
OTHOILICHUI;

MMOHUMAaHKE SMOIIMOHATILHOTO BO3ICHCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE MPOSIBIIATh KAYECTBA TBOPUYECKOM JTMUHOCTH;

5) pusuyeckoro BocnuTaHus, GOPMHUPOBAHMS KYJIbTYPbI 310POBbS M IMOIIHOHAJIBHOI0 0JIATONOTYyYHS:

MOHUMAaHUE W peann3aius 3J0pOBOro U 0e30macHOro odpasa >KM3HU (30pOBOE MUTAHUE, COOJIIO/ICHNE TUTHEHUYECKUX TPAaBHII U HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUM U OTJIbIXA, PETYISIpHAs (PU3HUECKas aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOT O M KOMIIETEHTHOT'O OTHOIIICHUS
K COOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHUE [EHHOCTHU MPABUJ MHIUBUIYAJIBLHOTO M KOJUIEKTUBHOTO 0€30MacHOT0 MOBE/ICHUSI B CUTYAIUAX, YTPOXKAIOIIUX 3J0POBBIO U )KU3HU
JIIOJIEH;

OCO3HAHUE TOCJIEACTBUN U HETIPUATUS BPEIHBIX MIPUBBIUCK (YIIOTPEOJICHUS aIKOTOJIsI, HAPKOTHUKOB, KypEeHHS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacTEpPCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTHUBHOU ACSITEIILHOCTH TEXHOJOTHYECKOW M COIMAbHON HANPABICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBAThH U
CaMOCTOSITEIbHO BBIMOJHATH TAKYIO ACSATEIbHOCTD;



UHTEpEC K pasinyHbIM cdepaM Mpo(hecCHOHANbHON AEATEIbHOCTH, YMEHHE COBEpIIaThb OCO3HAHHBIM BbIOOp Oyayuied mnpodeccuu u
peaI30BBIBATH COOCTBEHHBIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO Ha NMPOTSKEHUN BCEH JKU3HU;

7) 3K0JIOTHYEeCKOT0 BOCTIMTAHUS:

HKOJIOTUYECKH 11e1ecO00pa3HOe OTHOLIEHHE K MPUPO/IEe KaK HCTOYHHUKY XKU3HU Ha 3eMJiie, OCHOBE €€ CYIeCTBOBaHMS;

MOBBILLIEHUE YPOBHS IKOJIOTMUECKON KYJIbTYPhl: MPUOOPETEHUE ONBITA MJIAHUPOBAHUS MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBHUMA
JUIs1 OKPY>KaroIlel cpebl;

OCO3HAHHE INI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOJIeEM U yTeH UX peLICHUS;

CIOCOOHOCTh HCIIOJIb30BaTh NpHOOpeTaeMble NpPHU HM3yYEeHMH OWOJIOTMM 3HAaHUS WU YMEHHMs IpU pEIIEHUU MpoOJieM, CBA3aHHBIX C
palnMoHaIbHBIM IPUPOJIONIONIB30BAHNEM (COOII0ICHNE IPAaBUJI TOBEACHUS B IPUPOJIE, HAPABICHHBIX HA COXPAaHEHNE PAaBHOBECHSI B SKOCHCTEMAX,
OXpaHy BHUJOB, YKOCUCTEM, OHOC(EPHI);

aKTUBHOE HENpUATHE JEHCTBHM, NPUHOCSAIIMX Bpea OKpYXKalolled NpUpOAHOIl cpele, yMEHHEe NpPOTHO3UPOBATh HEOIAronpusiTHbIE
HKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX TEHCTBUN U MPEJOTBPALIATh UX;

HQJIWYHE PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, HKOJOTUYECKON KYJbTYphl, ONbITA AESITEILHOCTH 3KOJOTHYECKON HampaBiIeHHOCTH,
YMEHHUSI PYKOBOJCTBOBAThCS MMHU B IMO3HABATEIbHOM, KOMMYHUKATHUBHOW M COLMAIBHOW NMPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHYECKOU
JeSITEIbHOCTH 3KOJIOIMYECKOM HallpaBlIeHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKM U OOIIECTBEHHON MPAKTUKH,
OCHOBAaHHOTO Ha JIMajiore KyJlbTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJMUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE SI3bIKOBOM U YUTATENbCKOW KYJIbTYPBI KaK CPEICTBA B3aUMOJCHCTBUS MEXAY JIFOAbMH U ITIO3HAHUS MUPA;

MOHUMaHHe creuuPuKu OMOJOTUU KaK HAyKH, OCO3HaHUS €€ posid B (OPMUPOBAHMM PALMOHAIBHOIO HAYYHOI'O MBIIUICHUS, CO3/1aHUU
LEJIOCTHOTO MPEACTaBICHHS 00 OKpYXKarolleM MUpe Kak O €IMHCTBE MPUPO/IbI, YSIIOBEKa M 00IECTBa, B TO3HAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEH
U pellIeHUH NpobIeM COXpaHeHUs MPUPOTHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OMOJIOTMU JUIS COBPEMEHHOM IMBHIIM3ALMU: 00ECIEYeHUs HOBOTO YPOBHSI Pa3BUTUSI MEIHUIIMHBI, CO3JIaHHE
MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh pecypcHble MPoOIeMbl pa3BUTHUSL YEJIOBEUECTBA, MOUCKA MyTel BBIXOJA U3 TI00ATbHBIX
AKOJIOTMYECKHX Mpo0ieM M oOecrneueHus Iepexofa K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAaHUIO MPHUPOAHBIX PECYpCOB U
(GbOopMHUPOBaHUIO HOBBIX CTaH/IaPTOB KU3HH;

3aWHTEPECOBAHHOCTH B MOJIyUEHUN OMOJIOTMYECKUX 3HAHUH B LIEJSIX MOBBIICHHS O0IIEH KyIbTYpPbl, ECTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK
COCTAaBHOM 4acTH (PYHKIIMOHATBHON IPaMOTHOCTH 00yJaromuxcs, GopMHUpyeMol MPH U3y4YE€HUU OMOJIOTHY;

MOHMMaHHUE CYITHOCTH METOJIOB MO3HAHMS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOIb30BATh MOTyYaeMble 3HAHUS IS
aHayiu3a U 00bSICHEHUS SIBJICHUI OKPY>KaIOIEro MUPa U MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUE JlelaTh 000CHOBAHHBIE 3aKJIIOUEHUS HA OCHOBE
HAy4YHBIX (DAKTOB ¥ MMEIOIIUXCS JAHHBIX C IIEJIBIO MOYYEHHS IOCTOBEPHBIX BBIBOJIOB;



CIOCOOHOCTh CaMOCTOSATEIBHO UCIOIb30BATh OMOJIOIMUECKUE 3HAHU JUIsl pellieHus MPOOJIeM B peaslbHbIX JKU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IEHHOCTU HAyYHOU JEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATh IPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESTENbHOCTh MHMBUYAJIBHO
U B IpYyIIIE;

TOTOBHOCTh M CIIOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHNIO, K AaKTUBHOMY IOJIyUYE€HUIO HOBBIX 3HAHUM 1O OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAINIPEJAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHble pe3yibTaTbl OCBOEHHS yuyeOHOro mpeamera «buosiorus» BKIIOYAIOT: 3HAYUMBbIE 17 (DOPMHUPOBAHUS MHPOBO33PEHUS
00y4aromuxcsi MEXAUCUUIUIMHAPHbIE (MEXIpPEAMETHbIE) OOIlEeHayYHble MOHATHS, OTPAXKAIOIIUe LEJOCTHOCTh HAy4yHOW KapTHHBI MHpa U
crnenupuKy METOJOB MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, DHEPIHs, SIBJICHHE, MPOLECC, CUCTEMA, HAYUHBIA (axT,
NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€OpHUs, HCCIelI0BaHUE, HAOIIOJCHHE, U3MEPEHUE, SKCIEPUMEHT U JPYruX), YHHUBEpCaJIbHbIE
yueOHble 1eCTBUS (MI03HABATENIbHbIE, KOMMYHUKAaTUBHBIE, PETYISTUBHBIE), 0OecreunBaomue GopMupoBanrie pyHKIIMOHAIbHOW IPaMOTHOCTH U
COLMAJIBHOM KOMIIETEHIIMH 00YYaroIIuXCsl, CIIOCOOHOCTh 00YYarOIIMXCs MCIOIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33pEHUYECKUE
3HAHMS U YHUBEpPCAJIbHbIE Y4eOHbIE IeUCTBUS B IO3HABATENILHON U COLMATIBHON IPAKTHKE.

MertanpenMeTHbIE pe3yIbTaThl OCBOEHUS POTPaMMbI CPEAHETO 00IIero 0Opa3oBaHUs JOKHBI OTPAXKaTh:

OBaageHne yHuBepCcaJbHbIMH Y4eOHBIMH NN03HABATEIbHBIMH ACHCTBUSIMU:

1) 6a3oBble JJOrHYECKHE IeHCTBHUA:

CaMOCTOATENBHO (POPMYIHPOBATh U aKTyaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHalIM3a, CUHTE3a, CPaBHEHMS, KJIACCHU(PHUKAIMH, 0000IIeHHS),
PacKpbIBaTh CMBIC] OMOJIOTMYECKUX TOHIATUH (BBIACNATh X XapaKTepHble TPU3HAKU, YCTAHABIUBATD CBSI3U C IPYTUMU MOHITHIMHM);

OIIpEAEIIATH LIEJIN JeATENbHOCTH, 33/1aBasi HapaMeTPbl U KPUTEPUN UX JOCTUKEHUS, COOTHOCUTH PE3YJIBTATHI AESITEIBHOCTH C TOCTABIEHHBIMU
LEJSIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TIOHATHUS 7151 OObSICHEHUS (DAaKTOB U SIBJICHUH KUBOU MPUPOIBI;

CTPOUTh JIOTUYECKUE PACCYXKACHUS (MHAYKTUBHbBIC, JI€IyKTUBHbIC, MO AHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTHM U TPOTUBOpPEUYHUs B
paccMaTpHUBaeMbIX SIBICHUSX, (POPMYIHPOBATH BHIBOJIBI U 3aKITIOUYCHMUS,;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEJICTBA JIJIS IPEACTABIICHUS CYLIECTBEHHBIX CBSI3eH M OTHOIICHHH B U3y4aeMbIX OMOJIOTMYECKUX 00bEKTaX,
a TaKk)Ke MPOTUBOPEUYHUIl pa3HOTO POJIA, BHISIBICHHBIX B PA3IMYHBIX HH()OPMAITMOHHBIX HICTOYHHUKAX;

pa3pabaTbIBaTh IUIAH pEelIeHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIMXCS MAaTEPUATIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBHI B JAESITEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIBTATOB LENISIM, OLIEHUBATH PUCKHU NOCIEACTBUI IE€ATEIbHOCTH;

KOOPJMHUPOBATH U BHINIOJHATH Pa0OTY B YCIOBUSX PEAbHOTO, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIJICHUE IPU PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATETbCKHIE NeiiCTBUS:



BJIAQ/IeTh HAaBBIKAMHU YY€OHO-MCCIEI0BAaTENbCKOM M NPOEKTHOM JEATENbHOCTH, HABBIKAMU pa3pellleHusl MpoOJieM, CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METO/I0B PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B TO3HAHUS;

UCIOJIb30BaTh Pa3IMUHbIE BUJIbI IEATEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpEeTaluy, IPeoOpa3oBaHUI0 U INPUMEHEHHUIO B
y4€OHBIX CUTYalUsIX, B TOM YHUCJIE [IPH CO3/IaHUH YUYE€OHBIX U COLUAIBHBIX IPOEKTOB;

(bopMUpOBaTh HAYYHBIHM TUI MBIIICHUS, BIaJAE€Th HAYYHONH TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATUSAMHI U METOJaMH;

CTaBUTh U (OPMYJINPOBATH COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIbHON JAESTENILHOCTH U JKU3HEHHBIX CUTYaLUsX;

BBISBJIATh IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3ajady, BbIJIBUraTh TUIOTE3y €€ pEelIeHMs, HaXOAUTh ApryMEHTHI JUIs
JI0Ka3aTeNbCTBA CBOUX YTBEPKACHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh MOJIYYEHHBIE B X0/1€ PELICHUS 3a/1a4M Pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE
B HOBBIX YCIJIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH IPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIIATH LEJIEHAIIPABICHHBIN MOUCK IEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS B PO ECCHOHAIBHYIO CPENY;

YMETh NEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH KU3HENEATETbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PAa3HBIX YUEOHBIX IPEIMETOB;

BBIJIBUTaTh HOBBIE UJEH, MIPEAJaraTb OpUrHHAIbHbIE TIOJXO0/bl U PELIECHUS, CTABUTh MPOOJIEMBbI U 33/1a4H, TOMYCKAIOUIMe aJbTepPHATUBHbBIC
pereHus.

3) padora ¢ unopmanueii:

OPHEHTHUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMAIMH (TEKCTe Y4eOHOro mocoOus, HAy4HO-TIONMYJISIPHOI JTUTepaType, OMOIOTHYECKUX
CIIOBapsiX W CHPAaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax AaHHbIX, B HHTepHere), aHanu3upoBaTh WH(GOPMALMIO Pa3IMYHBIX BHIOB M (opm
IIPEICTABIEHUS, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYNBOCTb;

dbopmMynupoBaTh 3aMpoChl U MPUMEHSATh PA3IUYHBIE METOABl MPH IMOUCKE U OoTOOpe Omosormdeckor wHGOpMAIU, HEOOXOIAUMOU I
BBITNOJIHEHUS yYEOHBIX 3a/1a4;

NpUOOpeTaTh OMNBIT KCMOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTMM, COBEPIICHCTBOBATH KYJIbTYpYy aKTHBHOIO
VCII0JI30BAHMSI PA3JINYHBIX MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (pOpMY Ipe/cTaBiIeHUs Ouosornyeckoi nudopmaiuu (cxemsl, rpaduxu, AuarpaMmsl, TaOIUIbL,
PUCYHKH U JPYroe);

MCIIOJIb30BAaTh HAYUHBIHN S3BIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ OMOIOrHueckoi HHpopMaluen: NpUMeHsITh XuMUYeckue, pundyeckue u
MaTeMaTU4YeCKHe 3HAKW U CHMBOJIbI, (OpMyJbl, abOpeBHaTypy, HOMEHKJIATYpPY, UCHOIb30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJIUYECKHE
CpEeJICTBA HATJIATHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHMS U 3alTUTHI HHPOpMAaLU, MHYOPMALIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBnageHne yHUBepPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeHCTBUSIMU:

1) o6enue:



OCYILIECTBIISATh KOMMYHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh B AMAJIOre WM AUCKYCCHU IO CYHIECTBY 00CYKIaeMOM TeMbl
(yMeHue 3anaBaThb BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHUTEIBHO BBIIIOJIHEHUS NpeJjlaraéMoil 3ajJayd, YYUTHIBaTh MHTEPECHl U
COIJIACOBAHHOCTb MO3UIUH IPYTUX YYaCTHUKOB AMAJIOra UM JUCKYCCHUN);

pacrno3HaBaTh HeBepOaIbHbIE CPEJCTBA OOIICHMS], TOHUMATh 3HAYEHUE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX
CUTYalMi{, yMETh CMATYaTh KOH(MIUKTHI U BECTH [IEPETOBOPBI;

BJIAJIETh PA3JIMYHBIMU ClIOCOOaMM OOILEHUS U B3aUMOEICTBUS, TOHUMATh HAMEPEHUSI APYTUX JIFOJIEH, IPOSABIIATH YBAKUTEIBHOE OTHOILIEHUE
K coOeceIHUKY U B KOPPEKTHOU (popme hopMynnpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMeCTHAasl /IesITeJIbHOCTh:

MOHUMATh U UCTIOJIB30BaTh IPEUMYIIIECTBA KOMAaHHON U HHAMBHIYaJIbHONW pabOTHI IPH pelIeHNH OMOJI0rHUecKoil mpobaemMbl, 000CHOBBIBATD
HEO0OXOIMMOCTh MPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOJICUCTBUS MIPU PELLICHUU y4eOHOU 3a/1auH;

BbIOMPATh TEMATUKY M METO/Ibl COBMECTHBIX J€HCTBUI C YIETOM OOIIMX UHTEPECOB U BOZMOXKHOCTEN Ka)/10T0 YIeHa KOJJICKTUBA;

IIPUHUMATh LENM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH JEUCTBUSA IO €€ JOCTHKECHMIO: COCTaBIIATH ILIAH
JeMCTBUM, pacpeIeNIsiTh POJIU C YYETOM MHEHUN YYaCTHUKOB, 00CYXAaTh PE3YyIbTaThl COBMECTHOI pabOThI;

OLICHMBATh Ka4E€CTBO CBOET0 BKJIaJa M KaXK/I0I0 yYaCTHUKA KOMaH/Ibl B OOIIUI pe3ysIbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IIpeIaraTb HOBBIE IPOEKTHI, OLIEHUBATh MJIEU C IO3ULIMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATErMUECKOE IIOBEJICHWE B PA3JMUYHBIX CHUTYyallUAX, MPOSBIATH TBOPYECTBO U BOOOpaKEHUE, OBITh
MHULMATUBHBIM.

OBinageHne yHUBEpPCAJbHBIMH PeryJATUBHBIMH 1CHCTBHAMM:

1) camoopraHu3zanus:

MCIOJIb30BAaTh OMOJIOTMUECKHUE 3HAHUS JIJ1s1 BBISIBJICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaLIUSIX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IEJIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX JICHCTBUAX M MOCTYIKAX IO OTHOILIEHHUIO K KHBOU
IIPUPOJE, CBOEMY 30POBBIO U 3J0OPOBBIO OKPYKAIOIIUX;

CaMOCTOSATENIBHO OCYIIECTBISATH MO3HABATEIbHYIO JAEATEIbHOCTD, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/]a4l B
00pa30BaTeIbHON ACSTENIbHOCTH U JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEIBHO COCTABIATH IUIaH PELICHHUS MPOOJIEMBI ¢ YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANIOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacmupATh paMKH y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHN;

JieJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO IIMPOKOW SPYIUIMU B pa3HBIX O0JAacCTIX 3HAHUN, TOCTOSHHO TMOBBIIIATH CBOM
00pa30BaTEeNbHBIN U KyIbTYPHBI YPOBEHb.



2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSM;

BJIaICTh HABBIKAMHU MO3HABATEIbHON pedIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB U
OCHOBaHUM, UCIIOJIB30BATh MPUEMBI PEPIIEKCUU JIJIs1 OLICHKU CUTYallMU, BEIOOPA BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAINU3E PE3yIbTaTOB JIEATEIbHOCTH;

3) npuHsTHE Cedsl U IPyrux:

INPUHUMATh ce0s1, TOHUMAsi CBOU HEAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX MPHU AHAIU3E PE3YJITATOB AESITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX Ha OLIUOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UILMH IPYTOro YyeaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHsble pe3ynbraThl ocBoeHus nporpamMmmMbl COO no Ouonoruu Ha 6a30BOM ypOBHE BKIIOYAIOT crieupuyecKre sl yueOHOro npeamera
«buonorus» HayuHble 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUIN 110 OCBOCHUIO, HHTEPIIPETALNH U MPEe0oOpa30BaHUIO 3HAHUH, BUBI IEATEIHHOCTH T10
MOJIYYEHHIO HOBOI'O 3HAHUS U MPUMEHEHMIO 3HAHUW B Pa3JIMYHBIX yUEOHBIX CUTYalUsX, @ TAKKE B PEAIbHBIX JKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX
c buonorueil. B mporpamme npenMeTHbIe pe3ynbTaThl IPEICTABICHBI [0 TO1aM 00yUYeHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS YueOHOTro npeamMera «buonorus» ¢ 10 knacce NOIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIK OHMOJIOTUU B CUCTEME HAYYHOI'O 3HAHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUH COBPEMEHHOU
€CTECTBEHHO-HAaYYHOI KapTUHBI MUPA U HAYYHOT'O MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(GyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa JJIsl PELICHHS KU3HEHHBIX 3a/1a4;

YMEHHUE pacKphIBaTh COAEpk aHUE OMOJIOTMYECKUX TEPMUHOB M TOHSITHH: KU3Hb, KJIETKA, OpPraHu3M, MeTa0onu3M (0OMEH BElIeCTB U
MpEeBpalICHUE HHEPTUM), TOMEOCTa3 (CaMOpEeryJsiius), YpOBHEBas OpraHU3alUs >KUBBIX CHCTEM, CAMOBOCHPOU3BEACHHUE (pPENpOAYKIIHS),
HACJIeICTBEHHOCTh, U3MEHYHBOCTb, POCT U PAa3BUTHE;

yYMEHHE U3J1aratb OMOJIOTHYeCKHUe TeOpUH (KJIETOYHAs, XPOMOCOMHAsI, MyTallMOHHAs, [ICHTPaJIbHAS JOTMa MOJIEKYJISIPHON OMOJIOTHH ), 3aKOHBI
(I'. Menpnens, T. Moprana, H. U. BaBunoBa) u ydenus (0 LeHTpax MHOT00Opa3us W MPOUCXOXKACHUS KyIbTypHbIX pactenuid H. V. BaBunosa),
OIpEAENATh IPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJaMHU HAYYHOT'O TO3HAHUS B OMOJIOTUU: HAOII0IEHUE U OTIMCAHUE KUBBIX CUCTEM, ITPOLIECCOB U SIBICHUI, OpraHu3anus
U MpOBENECHHE OHOJIOTMYECKOr0 3KCIEPUMEHTA, BBIJBUKEHUE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEIYEMBIMU BEIMYMHAMU,
OOBsICHEHHE TOJYYEHHBIX PpE3YJIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOpU M 3aKOHOB, YMEHHE JelaTh BBIBOJbl HAa OCHOBAHHUH
MIOJIYYEHHBIX PE3YJIBTATOB;



YMEHHUE BBIJECIATH CYLIECTBEHHBIE MTPU3HAKN BUPYCOB, KIETOK IPOKAPUOT U DYKAPUOT, OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH TPOLIECCOB: 0OOMEHa BEUIECTB W IPEBPAIICHUS dHEPTUU B KIETKE, (POTOCHMHTE3a, TUIACTHYECKOTO W JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, Meii03a, OTUIOJOTBOPEHUS, pa3MHOKEHUS, MHANBUAYATHHOTO PA3BUTHsI OpraHn3Ma (OHTOTeHE3);

YMEHHUE MPUMEHSTH MOJTYYEHHBIE 3HAHUS JJIsI OOBICHEHUS] OMOJIOTMUYECKUX MIPOLIECCOB U SIBIICHUM, JJIsl TPUHATUS MPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKU3HM C LIEJIbI0 0OecrnedeHrs 6€30MacHOCTH CBOETO 37J0POBhS U 3A0POBBSI OKPY>KAIOIIUX JIIOACH, COONMIOACHHS] HOPM TPaMOTHOTO
MOBEACHUSI B OKpY)KalIEed MNPUPOJHOW cpele, NOHMMAaHHE HEOOXOAUMOCTH HCIIONIb30BAaHUS JOCTHKEHUU COBPEMEHHOM OWONOrMH U
OMOTEXHOJIOTUH JIsl PallMOHATIBLHOTO MPUPOIOTIOIb30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTApHbIE T€HETUYECKUE 3a7auld Ha MOHO- M JUTHOPHUIHOE CKpELIMBaHUE, CLEIJIEHHOE HaclleJOBaHUE, COCTABIIATH
CXEeMbl MOHOTHOPUAHOTO CKpEUTUBaHUS JJIs MPEACKa3aHUs HACIEeI0BAHUS MPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBIMOJTHATE Ta00paTOpHbIC M IPAKTUYECKUE PabOThI, COOIIOAATH MpaBHiia MPU paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE KPUTHUECKH OLIEHUBATh U MHTEPIPETUPOBATh HH(OPMALIMIO OMOJIOTHYECKOT0 COJAEP/KaHNs, BKIIOUAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
U3 Pa3IMYHBIX HCTOYHHMKOB (CpEICTBa MaccOBOM HH(OpMAIMKM, HAYyYHO-TIOMYJISIPHBIE MaTepHallbl), 3TUYECKHE AacleKThl COBPEMEHHBIX
HCCJICIOBAHNM B OMOJIOTHH, MEIUITUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MTUChMEHHBIE U YCTHBIE COOOIICHMsI, 0000111ast OMOIIOTHUECKYI0 HH(POPMAIUIO U3 HECKOIBKUX UCTOUYHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUNHBIN anmnapaT OUOIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO TipenmMera «buonorusy ¢ 11 knacce NOTKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCHUICKUX U 3apyOEIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH,
(GYHKIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa ISl pEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATh COJEp)KaHUE OMOJOTUYECKUX TEPMHHOB WM TIOHSTHIA: BUJ, TOIYJSIHS, TEHODOH, SBOIIONUS, IBUKYIIUE CHUIIBI
(pakTopbI) IBOIOLMH, TPUCTIOCOOTEHHOCTh OPTaHU3MOB, BUI000pa30BaHKE, SKOJOTUYECKHE (PAaKTOPbI, IKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTHI,
PENYLeHTHI, ENH MUTaHUs, SKOJIOTHYecKas mupamuia, OnoreoueHos, onocdepa;

yMEHHE u3Jaratb Ouonoruueckue Teopuu (dBoionuoHHas Tteopus Y. JlapBuHa, CHHTETHYECKas TEOPHUS SBOJIOIHUH), 3aKOHBl U
3aKOHOMEpPHOCTHU (3apojpliieBoro cxojcrtea K. M. bapa, uepenoBanus riiaBHbIX HarpaBiieHuid u myted sBomounu A. H. CeBepiioBa, yueHus o
ouocgepe B. 1. Bepnackoro), onpeaensts rpaHuLibl KX TPUMEHUMOCTHU K dKUBbIM CHCTEMAaM;

YMEHHE BJIAJIETh METOJJAMU HAYYHOT'O MTO3HAHUS B OMOJIOTUH: HAOIIOICHUE U OTIMCAHKUE KUBBIX CUCTEM, ITPOIIECCOB U SIBJICHUIA, OPTaHU3aAIUS
U TMpoBeleHHE OWOJIOTMYECKOr0 HSKCIEPUMEHTA, BBIJBMKEHUE THIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIUMYHMHAMU,
OOBSICHEHHE TOJNYYCHHBIX PEe3YyIbTaTOB, WCIIOJIH30BAHHBIX HAYYHBIX MMOHSATHH, TEOPHH M 3aKOHOB, YMEHHE JIelaTh BBIBOJLI Ha OCHOBAaHUHU
MIOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCNATHh CYIIECTBEHHBIC MPHU3HAKH CTPOEHUS OMOJIOTMYECKHX OOBEKTOB: BHJIOB, IMOMYJSAINNA, MPOMYIEHTOB, KOHCYMEHTOB,
pPEAYLEHTOB, OMOTeOIIeHO30B U HIKOCUCTEM, 0COOEHHOCTH IPOLIECCOB: HACIEACTBEHHON N3MEHUNBOCTH, €CTECTBEHHOT0 0TOOpa, BUA000pa30BaHus,



IPUCIIOCOOIEHHOCTH OPraHMU3MOB, JEHCTBUS 3KOJIOIMUECKUX (PaKTOPOB Ha OPraHU3MBbI, IIEPEHOCA BELIECTB M IOTOKA YHEPIMU B HKOCHUCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHHUI B IKOCHCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXUMHUUECKUX LIUKIIOB B Onocdepe;

YMEHUE IPUMEHSTh MOJIY4YeHHbIE 3HAHUSA JUI1 00bsCHEHHs] OMOJIOTUYECKUX IPOLIECCOB U SIBICHUH, ISl IPUHATHS IPAKTUYECKUX PELICHU B
MIOBCEHEBHON XKHU3HU C LIEIbI0 00ecredyeHus] 6€30IaCHOCTH CBOETO 3/10POBbS U 3/10POBbsI OKPYXKAIOLIMX JI0/IeH, COOII0AEHUS HOPM IPaMOTHOTO
NOBEJIEHUS] B OKpY)Karolleld MpUPOJHONW cpesne, MOHMMAaHUE HEOOXOAMMOCTH HCIOJB30BAaHUS JOCTH)KEHUH COBPEMEHHOM OHMOJIOTMM JUIs
PaIMOHAIEHOTO MTPHPOIOTIOIH30BAHNS;

YMEHHUE peulaTh 3JIeMEeHTapHble OMOJI0rHUeCKUe 3ajauu, COCTABIIATh CXEMBI IIEPEHOCA BEIECTB U SHEPTHH B SKOCHCcTeMax (LU MUTaHUs);

YMEHHE BBINIOJHATH JJA0OPATOPHBIE U TPaKTUYECKUE PAOOTHI, COONIOAATH IPABUIIA IPU padOTe C y4eOHBIM U J1a00PaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHUYECKU OLIEHWBATh U MHTEPIPETUPOBATh HHPOPMALIUIO OMOIOTUYECKOT0 COJIEP/KaHUs, BKIIOYAOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 Pa3IMYHBIX UCTOYHUKOB (CpEJICTBA MAacCOBOM MH(pOpMAINK, HAyYHO-TIOMYJISIPHBIE MaTepUabl), paCCMaTPUBATh TNT00ATbHBIE 3KOJIOIHUECKUE
po0JIeMbl COBPEMEHHOCTH, POPMUPOBATH MO OTHOIIEHUIO K HUIM COOCTBEHHYIO TIO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIeHUs, 0000111ast GMOI0OrHUeCcKy0 HHPOPMALIHUIO U3 HECKOJIBKUX UCTOYHUKOB,
TPaMOTHO HCIOJIb30BATh MOHSATHIHBIN anmapar OHMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KJTIACC

KosauvecTBO 4acon DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne /it Konrpoasnbie IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypes:
1 buonorus xak Hayka 2 0.5
2 JKuBble cucTeMBbI U X OpraHU3alus 1
3 XUMUYECKUN COCTAB U CTPOCHUE KIIETKH 8 1
4 JKuzuenesarenbHOCTh KIETKU 6
5 Pa3MHOkeHUE U UHOUBHUIYATIbHOE Pa3BUTHE 5 1
OpraHU3MOB
5 HacnencTtBeHHOCTh U N3MEHYUBOCTD 8 15
OpraHU3MOB
7 Cenexuusi oprann3mMoB. OCHOBBI 3
OMOTEXHOJIOTUHU
8 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJTACC

KosauvecTBO yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM (undposBbie)
Ne i/l Kontpoabunie IIpakruueckue
NMporpaMmmal Bcero o0pa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLIMOHHAS OMOIOTUS 9 1
) Bo3HuKHOBEHHE U pa3BUTHE )KH3HH Ha 9 0.5
3emuie
Opranu3mMsl U OKpy’Karonias cpeia 5 1
Coo0miecTBa M 9KOJIOTHYECKUE CHCTEMBI
PesepBHOE Bpemsi
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5




ITOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
/o

Tema ypoka

KoandecTBOo 4acoB

Bcer  KoHTpoJbHbIE
0 padoThI

IIpakTH4yeckue
padoThI

Jara
HU3y4YeHM s

DJIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTe/ibHbIE PeCypChI

buosorus B cucreme Hayk

Merto/1bl TO3HAHUS KUBOW HPUPOIBI.
[IpakTrueckas padora Ne 1
«HMcnonp30BaHuE pa3IMYHBIX METOIOB
MIPU U3yYEHUH OUOJIOTUYECKUX
00BEKTOBY»

buonornueckue CHUCTCMBbI, IPOLUECCCHI U
HUX U3Y4YCHUC

0.5

https://m.edsoo0.ru/02T4D1UI5

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

XUMHYECKUI cocTaB KieTkd. Bona u
MHHEPAIBbHBIE COJIA

benku. CoctaB u cTpoeHue OeIKoB

https://m.edso0.ru/L17LJ590V

https://m.edsoo.ru/VV33JNUW5W

®depMeHThl — OHOJIOTHYECKHE
karanusaropsl. JlaboparopHas pabora
Ne 1 «M3yueHne KaTalMTHYECKON
aKTUBHOCTH (pepMEHTOB (Ha IpuMepe
aMUJIa3bl WM KaTaaas3bl)»

Vraesonasl. JIunuael

0.5

https://m.edsoo.ru/\VBPPPBGCD

https://m.edso00.ru/OJ7NFITI5

Hyxnennoseie kucnotsl. ATO

I/ICTOpI/Ifl N MCTOABI U3YUYCHUSA KIICTKH.
Kierounas TCOpHUA

https://m.edsoo.ru/\WOELRA9B3

https://m.edso0.ru/JXOMJOGM3

10

11

Knerka xak OCJIOCTHAA XKUBast
cucremMa

CrtpoeHue 3yKapuOTHIECKON KIICTKH.
JIaGopartophas pabota Ne 2
«M3ydeHne cTpOeHUs KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB U
OaxkTepuil o]l MUKPOCKOIIOM Ha

0.5

https://m.edsoo.ru/XDCLRAF10Q

https://m.edso0.ru/KZ01W5LJY



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY

TOTOBBIX MUKpOIIpenapaTax u ux
OTHCaHUE»

12 OOMeH BEMIECTB MM METAGO0TH3M 1 https://m.edsoo.ru/L0B3I3XYZ
13 ®orocunTe3. XEMOCHHTES 1 https://m.edsoo.ru/V882FDGSF
14 DHepreTHYEcKuii 0OMeH 1 https://m.edso0.ru/T2LVIES3L
’KuzneHHbIN UK KIETKU. [leneHue
kieTku. Muto3. JlabopaTopHas
15 pabora Ne 3 «HabmoneHne MuTo3a B 1 0.5 https://m.edsoo0.ru/COLNPWLF4
KJIETKAaX KOHUMKA KOpEIKa JTyKa Ha
rOTOBBIX MUKpPOIpENapaTax»
16~ buocunres Gemca. Peaxims 1 https://m.eds00.ru/540F4L77W
MAaTPUYHOTO CHHTE3a
17 Tpancisuus — GuocunTes Genka 1 https://m.edsoo.ru/TFDKDDWWM
18 Hexnerounie opmbl xu3Hi — 1 https://m.eds00.ru/9PGS5FAIB
BHPYCHI
19 ®DOopMBI pa3MHOKEHHST OPraHU3MOB 1 https://m.edso0.ru/2JLXB4A0OR
20 Meiio3 1 https://m.edsoo.ru/SNUXK0X86
OGpa3oBaHue U Pa3BUTHE HOIOBHIX
KJ1eTOK. OII0I0TBOPEHHE.
21 Jlaboparopras padora Ne 4 1 0.5 hitps://m.eds00.ru/C29L 4DXB8
«M3y4eHne cTpOeHUs NOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTax»
22 VIHMBUNyaThHOE Pa3BUTHE 1 https://m.eds00.ru/MA4T8L5AD
OpraHu3MOB
23 T'eneruia — Hayxa o 1 https://m.edsoo.ru/HESOD768U
HACJIEeJCTBEHHOCTH U N3MEHYUBOCTH
3aKOHOMEPHOCTH HACIEN0BAHUS
24 NpU3HAKOB. MOHOIHOPHIHOE 1 https://m.edsoo.ru/YYQSGIWI2
CKpelLIUBaHUe
JIuru6puaHOe CKpeIUBaHye. 3aKOH
25 HE3aBUCHMOTI'0 HACJIEIOBAHUS 1 https://m.edsoo.ru/YSNANQ65V

IIPHU3HAKOB



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V

26

27

CremieHHOe HacleJ0BaHue
npusHakoB. JJabopatopHas pabota Ne
5 «M3yueHue pe3yabTaToB
MOHOTHOPUAHOTO U JUTHOPHUIHOTO
CKpeLIMBaHUs y Ap030(uiIbl Ha
TOTOBBIX MUKpOIpenapaTax»

T'enetuka nona. Hacneqosanue
MIPU3HAKOB, CIIETUICHHBIX C ITOJIOM

0.5

https://m.edso0.ru/P2SQ5ZGN2

https://m.eds00.ru/3GYGV47YM

28

29

30

N3menunBocTh. HenacnencTBenHas
M3MEHUYUBOCTH. JlaboparopHas pabota
No 6. U3yuenne MoauduKarmOHHON
W3MEHYUBOCTH, IOCTPOCHHE
BapHUAIIIOHHOTO PAJa U
BapHallMOHHOW KPUBOM»
HacnenctenHas ”3MEHYHBOCTb.
JlaboparopHast pabota Ne 7. «Ananu3
MyTalui y 1po30(uibl Ha TOTOBBIX
MHUKpOTIperiapaTax

I'eneTnka yenoBeka

0.5

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHelIil ypok. O60011ICHHE T10
TeMe «HacnencTBeHHOCTE U
W3MEHYHUBOCTh OPTaHU3MOBY

https://m.edsoo.ru/E2IXRS2EB

32
33

Cenexuus Kak HayKa 1 MpoIiecc

MeToabl ¥ JOCTHKEHUS CEIIEKIINN
PaCTeHUH U KUBOTHBIX

https://m.edsoo.ru/3128P3L.98

https://m.edsoo.ru/JSK30Q6W0J

34

buorexHonorus kak orpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/TAKI9EG2K



https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJTACC

KoandecTBo 4acosB

Ne ara DJIeKTPOHHBbIE HU(PPOBbIE
Tema ypoxa KonTpoabubie IlpakTnyeckue A P ep
n/n Bcero u3ydeHusi oOpasoBaTelibHbIE PecypChl
padoThI padoThI

1 DBOJIIOLHA U METOJIbI €€ U3yIEHUS 1 https://m.edso0.ru/6KWQIKBKU

2 Vcropus passuTHs npeACTaBICHHH 1 https://m.eds00.ru/0SWC47SSX
00 3BOITIOLIUN

3 MUKpOIBOITIOLHS 1 https://m.edsoo.ru/TOFAUE4ZP
HOHYJ'IHI_II/ISI KaK 3JICMCHTAapHasA
€ANHHNIIAa BUJa U DBOJOLIUN.

4 JlaGopaTopnas padora Ne 1 1 0.5 https://m.eds00.ru/D3UCLTSOF
«CpaBHeHI/Ie BHJOB I10
MOP(OJIOTHIECKOMY KPUTEPHIOY

5 JIBIDKYILAE CHIIBI (SNICMEHTAPHBIC 1 https://m.edso0.ru/3EH6CNOWI
(haKTOpPHI) SBOJTIOLHH )

6 Ecrectsenniii obop u ero 1 https://m.edsoo.ru/DY32BUDOO
(bopMbI
Pe3ynbTaThl 3BOMIOLNN:
HpI/ICHOCO6HeHHOCTb OpTraHu3MOB
1 BUJ1I000pa3oBaHMeE.

7 JlaGopatopras pabora Ne 2 1 0.5 https://m.edso0.ru/WAJHSTLOB
«Omnucanue TpuUCcCIoCOOJICHHOCTH
opraHusma nu €€ OTHOCHUTEJIBHOI'O
XapakTepay»

8 Hanpasuienus u myri 1 https://m.edsoo.ru/PI1FIOYV3
MaKpO3BOJIFOIIUN

9 Heo6paTHMOCTh 3BOIIOLUN 1 https://m.edsoo.ru/CLA9VC5JJ

10 VcToprst skH3ku a Semuie 1 https://m.edsoo.ru/MJYY 1MV X7
MCTOABI €€ N3YUYCHUA

11 THIoTe3HI MPOHCX OKICHHS AKH3HH 1 https://m.eds00.ru/EKNHXBOS?2
Ha 3emuie

12 PassuTHe Ku3HH Ha Seme 1o 1 https://m.edsoo.ru/ECINSTF62

opaM 1 n€puogam



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62

13

14

OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U 5KUBOTHOT'O
mupa. [Ipaktuyeckas padora Ne 1
«M3ydeHne UCKOaeMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKLIHASIX )

CoBpeMeHHas cuctema
OpPraHUYeCcKOro MUpa

0.5

https://m.edso0.ru/7K1LYOSCT

https://m.edsoo.ru/\WSEXN9YAK

15

16

17

DBOIIOLIUS YeTOBEKa
(anTpomnorenes)

JIBmoxymiue cuibl (paKTopsl)
aHTpOIIOTeHe3a

OCHOBHBIE CTaAM DBOJIOIUNA
YyeJloBeKa

https://m.edsoo.ru/ADV3JERUE

https://m.edsoo.ru/D7JZMBYPQ

https://m.edso0.ru/14G19MQ4K

18

19

20

YenoBeueckue pacbl U IPUPOAHBIC
ajarTanuy 4€JI0BCKa

PesepBHEIil ypok. O000IICHHE 110
TeMe «BO3HHUKHOBEHUE U pa3BUTHE
YKU3HHU Ha 3eMIIe»

DKOJIOorus Kak HayKa

https://m.edsoo.ru/XL7QKC5PK

https://m.edsoo.ru/R6L7VY2GB

https://m.edso0.ru/K46 KON56I

21

22

Cpenpl 0OuTaHUS U SKOJIOTUYECKHE
(bakTopbl

AbuoTtnueckue HakTopsl.
JlabopaTtopHas padota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
pacTeHUi U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHHME cBeTa HAa pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

https://m.edsoo.ru/DCOIEUICY9

https://m.edso00.ru/G7NF3P1NM

23

24

buotnueckue paxTopsl

DKOJIOTUYECKUE XAPAKTEPUCTUKHU
nonynsun. [Ipakruyeckas pabora
Ne 2 «IToncuéT mIOTHOCTH
MOMYJISIIMM pa3HbIX BUJOB
pacTeHuin»

0.5

https://m.edsoo.ru/A6Z8MGNOR

https://m.edsoo.ru/X42J6 ABRN



https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN

Coo01ecTBa OpraHu3MOB —

25 1 https://m.edso0.ru/0T2K1PNGZ
OHOIIEHO3

26 IKOJIOTMECKHE CHCTEMBI 1 https://m.eds00.ru/SILIRWZMR
(9KOCUCTEMBI)
OCHOBHBIE TIOKa3aTeIH

27 9KOCHCTEMBI. IKONOTHHCCKHE 1 https://m.edsoo.ru/NSTEWOGPE
nupamusl. CBOMCTBA IKOCHCTEM.
Cyxkueccus

28 [IpUpOIHBIE SKOCUCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5

29 AHTPOIIOTEHHBIE YKOCHCTEMBI 1 https://m.edso0.ru/WRS65U3WC

30 Buociepa — rnobamsras 1 https://m.eds00.ru/2X1VG5018
JKOCHUCTEMA 3eMIIN

31 3aKOHOMCPHOCTH CYIICCTBOBANH 1 https:/m.eds00.ru/\VV5JT6B38Z
onocdepbl

32 YenoseuecTBo B Guocdepe 3emin 1 https://m.edsoo.ru/HXCDHPXDJ

33 CocymecTBoBaHHE PUPOLEL 1 1 https://m.eds00.ru/187G37606
YeJI0BEUECTBA
PesepBHblit ypok. O60611eHNE

34 tembl «Coo0I1ecTBa 1 1 https://m.edso0.ru/SW5XCF3K6
IKOJIOTMYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOT'PAMME
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MPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJibTaTa

IIpoBepsieMmble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJbHO MPOTPaMMBbI CPeTHETO
o01ero oopazoBanus

ChopMHupoOBaHHOCTh 3HAHUW O MECTE€ W pOJIM OWOJIOTMM B CHUCTEME HAYYHOTO 3HAHMS E€CTECTBEHHBIX HAyK, B
(GbopMUpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa U HAyYHOTO MHPOBO33PEHHS; O BKJIAJe
POCCHUICKHX U 3apyO€KHBIX YUEHBIX-OMOJIOrOB B pa3BUTUE OMOIOrUH; (PYHKIMOHAIBHON I'PaMOTHOCTH YeJIOBEKa AJIs
pELICHUS )KU3HEHHBIX 3a1a4

YMeHue packpeiBaTh COAEpkKaHUE OMOJOTMYECKUX TEPMHUHOB U MOHATUMN: KM3HB, KJIETKA, OPraHU3M; METa0O0JIN3M
(oOMeH BellecTB U MpEBpallleHue YHEPTUH), TOMEOCTa3 (CaMOpEryJsilus), YPOBHEBAsT OpraHU3alUsl KUBBIX CUCTEM,
CaMOBOCIIPOM3BeACHUE (PEIPOAYKLIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE

YMeHue uznaratb OuoOJIOTHYECKHE Teopuu (KJIETOYHasi, XpOMOCOMHas, MyTanuoHHas), 3akoHsl (I'. Mengemns, T.
Moprana, H.1. BaBunoBa) u yuenus (0 mEHTpaxX MHOTrooOpa3us U MPOMCXOXIACHUS KyJIbTypHBIX pacteHuid H.H.
BagsumoBa), onpeensTh TpaHUIlbl KX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiaeTh METOIaM1 HAyYHOTO ITO3HAHUS B OMOJIOTUH (HaOII0IeHUE U OTIMCAHUE KUBBIX CUCTEM, ITPOILIECCOB U
SBJICHUW; OpraHu3alus W TPOBEACHHE OWOJOTHYECKOr0 SKCIIEPUMEHTA, BBIJIBIDKCHUE THUIIOTE3bl, BBISBICHUE
3aBUCUMOCTH MEXJY HCCICIYyEeMbIMU BEIUYWHAMH, OOBSICHEHHE IOJYYEHHBIX pPe3yJIbTaTOB, HCIOJIH30BAHHBIX
Hay4HbIX OHSTUMN, TEOPUM U 3aKOHOB; YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIHTATOB)

YMeHHE BBIIEIATh CYLIECTBEHHBIE NPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT M OSYKAPUOT, OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH MpPOIECCOB OOMEHa BEIIECTB U TMPEBpAIllEHUS DHEPTUU B KIETKE,
¢doTocHHTE3a, IJIACTMYECKOTO M JIHEPreTHYECKOoro oOMEHa, XEMOCHHTEe3a, MHTO03a, Mei03a, OIUIOJ0TBOPEHMUS,
Pa3MHOXXEHHMsI, UHIUBUIYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3)

YMeHue NpUMEHSTh MOJy4YeHHbIE 3HAHUS JUIS OOBSICHEHUS OMOJOTHYECKHUX MPOLECCOB M SBICHUHU, Ui MPUHATHS
MPAKTUYECKUX PEIICHUHN B MOBCEHEBHOM JKM3HU B LIEesAX oOecreyeHus: 0€30MacHOCTH CBOETO 3/I0POBbS U 3/10POBbS
OKpYXXaroUIUX JIt0/IeH, COOI0/IEHNsI HOPM TPAaMOTHOIO TMOBEJIEHUSI B OKPYXKAIOLIEH MPUPOAHON cpesie; TOHUMAaHKE
HEOOXOAMMOCTH HCIOJb30BAHUSA JOCTIKEHUI COBpEMEHHOW OMOJIOTMM W OMOTEXHOJOTHH A paIliOHAIBHOTO
IIPUPOAOIIOJIB30BAHUS

YMeHue pemarh dJIE€MEHTapHbIE TEHETHYECKHE 3a7aud Ha MOHO- M JTUTHOPUAHOE CKpEIIMBaHHE, CIEIJICHHOE
HacCJEe0BaHUE; COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpPEIMBAHUs ISl IPEAICKa3aHUsl HACIEAOBaHUS MIPU3HAKOB Y
OpraHu3MOB




VMeHHe BBINONHATH J1a0OpaTOpHBIE M HpakTHYecKue paboThl, cOOMIOIaTh MpaBwia HpU padoTe ¢ Y4eOHBIM U
n1abopaTOpHBIM 000pPYyI0BaHHEM

10

YMeHne KpUTHYECKU OLIEHUBATh U MHTEPIPETUPOBATh MH(POPMALIMIO OMOJIOIMUECKOT0 COAEP KaHUs, BKIIOYAIOLIYTO
NICEBJIOHAYYHbIEC 3HAHUA U3 Pa3IMYHbIX UCTOYHUKOB (CMU, HaydHO-ONYsipHBIE MATEpUabl); ITUHUECKHE ACIIEKTHI
COBPEMEHHBIX UCCJIET0BAHUN B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTUU

VYMeHnue co3gaBaTh COOCTBEHHbIE NMMCBMEHHBIE U YCTHBIE COOOIIEHMsI, 00001Ias OMOJOrHYECKY0 HH(pOpMALUIO U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO MCIIOIF30BAaTh NOHATUIHHBIN anmapaT OHOJIOTHH

11 KUIACC

Kox
NMPoBePsIeMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CPeIHEro
0o01ero odopa3zoBanus

ChopMupoBaHHOCTh 3HAHMI O MECT€ M pOJIM OUOJIOTHMH B CHCTEME HAay4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B
(GbOopMHUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTUHBI MHpa M HAyYHOTO MHPOBO33PEHHS; O BKIAJC
POCCHUICKUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBeKa st
pEILIEeHUs )KU3HEHHBIX 3a1a4

YMeHue pacKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMHHOB U MOHSITHHA: BHJ, MOMYNSLNSA, FeHO(OH, SBOIIONHNS,
IBUKYIIUE CWIBl ((haKTOPBI) SBOJIOLUU, MPHUCTOCOOIEHHOCTh OPTaHU3MOB, BHI000pa3OBaHUE, HKOJIOTHYECKHE
(bakTOpBl, JKOCHUCTEMA, TPOIYICHTHI, KOHCYMEHTBHI, PEIYIEHTHI, IIEA THTaHUS, DSKOJOTUYECKas MUPaMHUIA,
ouoreoreHo3, buochepa

YMmenne unaratb Onosiornaeckue Teopun (dBoionmonHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHS SBOIOIHH),
3aKOHBI M 3aKOHOMEpPHOCTH (3apojsimeBoro cxojactsa K.M. bapa, uepenoBanus riaBHBIX HampaBJICHUW U MyTel
spomonn A.H. CeepiioBa, yuenus o 6uochepe B.U. Bepnanckoro), onpenensith TpaHUIBI UX MPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BiaJieTh METOIaMU HAYIHOTO MMO3HAHUS B OMOIOTHH (Ha0II0IC€HNE U OTIMCAHUE KUBBIX CUCTEM, ITPOLIECCOB U
SBJICHUI; OpraHu3alysl M MPOBEJCHHE OHOJIOTHYECKOTO SKCIIEPUMEHTA, BBIJBM)KCHHUE TUIIOTE3bl; BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BEIMYUHAMU, OOBSCHEHUE TMOJIYyYEHHBIX pe3yJbTaTOB, HCIOJb30BAHHBIX
HAy4YHBIX [TOHATHI, TEOPUI U 3aKOHOB; YMEHUE JI€JaTh BBIBOJIbI HA OCHOBAHHHU ITOJTYYEHHBIX PE3YJIbTaTOB)

YMeHue BhIICATh CYIIECTBEHHbIE PU3HAKU CTPOCHUSI OMOJIOTUYECKUX 0OBEKTOB: BUJIOB, MOMYJIALINHI, TPOIYLIEHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OMOT€0LIEHO30B U 3KOCUCTEM; OCOOEHHOCTH MPOLIECCOB HACIEICTBEHHON U3MEHUNBOCTH,
€CTECTBEHHOT'0 0TOOpPa, BUI000Pa30BaHusl, IPUCIIOCOOIEHHOCTH OPTraHU3MOB, IEHCTBUS SKOJIOTUYECKUX (PaKTOPOB HA




OpraHU3MBbl, IEPEHOCA BELIECTB U IOTOKA SHEPTUU B SKOCUCTEMAX, AaHTPOIIOI'€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH
MECTHOCTH, KpYTOBOPOTA BEIIECTB U OMOr€0OXMMHUUYECKUX IIUKIIOB B Ouochepe

YMeHue NpuMeHsTh MOJIyYeHHbIE 3HAHUS U OOBSICHEHUs OMOJOTHYECKHUX MPOLECCOB M SIBICHUM, Ui MPUHATHS
MIPAKTUYECKUX PELIEHUI B IOBCEHEBHOM KMU3HU B LIENIAX 0OecreueHus: 0€30I1acHOCTH CBOETO 3/I0POBbS U 3/10POBbSI
OKpYXaroIIUX JI0JeH, COOI0O/IEHNsT HOPM TPaMOTHOI'O MOBEJIEHUSI B OKPYXKAIOLIEH MPUPOAHON cpesie; TOHUMAHKE
HE00XOIMMOCTH UCHOIb30BaHMS JOCTUKEHUN COBPEMEHHOM OMOJIOTHUH JJIsl palliOHAIBHOTO TPUPOIONIOIB30BAHUS
VYMeHue pemarb 3JI€eMEHTapHble OMOJIOTMYECKHE 3a/ayd, COCTABJISTH CXEMbl IEpEHOCA BEIIECTB M HHEPrUU B
sKocucTeMax (Lleny NUTaHUs)

VYMeHue BBINONHATH J1a0OpaTOpHbIE U IMpaKTUYECKUe paboThl, COOONATh IMpaBWia NpU padboTe ¢ y4yeOHBIM U
71a00paTOPHBIM 000PYI0BAaHUEM

YMeHue KpUTHUECKH OLEHUBATh U MHTEPIPETUPOBATH MH(POPMALINIO OUOJIOTMYECKOr0 COAECpKAHUS, BKIOYAIOUIYIO
NICEBJIOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX UCTOYHMKOB (CMMU, HayuHO-OMyJsIpHBIE MaTepHajbl); paccMaTpUBATh
rio0anbHbIe 3KOJIOTMYecKue MNpoOIeMbl COBPEMEHHOCTH, (POpMHUPOBATH MO OTHOIIEHHWIO K HUM COOCTBEHHYIO
MO3ULUIO
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YMeHue co3naBaTh COOCTBEHHBIC MUChbMEHHBIE U YCTHBIC COO6IJ_ICHI/I§I, 060611_[2151 6I/IOJIOI‘I/ILIGCKYI0 I/IH(i)OpMaI_II/IIO n3
HCCKOJIBKUX UCTOYHUKOB, I'PAaMOTHO MCIIOJIb30BATh MOHSITUHHBIN arrapar OMOJIOTHH




ITPOBEPAEMBIE 2JIEMEHTbBI COOAEP KAHUSA

10 KJIACC
Kon IIpoBepsiemblii 3JIEeMEHT COACPKAHUSA
1 buonorusa kak Hayka
11 buonorus — Hayka o xuBOoH mnpupoje. Ponp Guonoruu B (opMHpPOBAHHU COBPEMEHHOM HaydyHOH KapTuHbI Mupa. Cucrema
OMOJIOTHYECKUX HayK
1.2 Metoapl Mmo3HaHMs KMBOW NMPHUPOAbI (HaONIOAEHUE, SKCIEPUMEHT, ONUCAHHE, U3MEpEeHHe, KiIaccu(pUKalus, MOJEINPOBAHUE,
CTaTUCTHYECKas 00pabOTKa JaHHBIX)
2 JKuBble crucTeMbI M X OpraHu3alus
2.1 JXussle cuctemsl (0MOCUCTEMBI) Kak MpeAMET u3ydeHus: ouonoruu. CBoiicTBa OMOCUCTEM U UX pa3HOOOpasue
29 YpoBHM OpraHuzanuy OHWOCHCTEM: MOJEKYJISIPHO-TEHETHUYECKUH, KJIETOUHBIM, OpraHU3MEHHBIH, MNOMYJIALNOHHO-BUIOBOM,
AKOCUCTEMHBIN, OHOChEpHBIi
3 XHAMHWYECKUN COCTaB U CTPOCHUE KIIETKH
31 XUMUYECKUN COCTaB KJIETKU. XMMHUYECKHUE DJIEMEHTBI: MAKpO3JIEMEHThl, MUKPO3JIeMEeHThl. Boja U MUHepanbHble BELIECTBA.
@OyHKIUY BOJBI U MUHEPAJIbHBIX BelIecTB B KieTke. [loanepxanue ocMoTHYecKoro OanaHca
benku. CoctaB u cTpoeHue OenkoB. AMUHOKHUCIOTHI — MOHOMephl OenkoB. He3ameHuMmble M 3aMEHUMbIE aMUHOKHUCIOTHI.
AMUHOKHMCIIOTHBI COCTaB. YPOBHU CTPYKTYphl O€JIKOBOH MOJEKYJbl (NE€pBHYHAs, BTOPHYHAS, TPETHYHAs W YETBEPTHUHAS
3.2 CTpYKTypa). XUMHYECKHUe CBoicTBa OenKkoB. buonornueckue GyHKnnu GENKOB.
@®epMeHTbl — Ouonoruyeckue kKaranuzatopbl. CTpoeHHe ¢epMeHTa: aKTUBHBIM LIEHTp, cyOcTpaTHas CHeuUu(PUUHOCTb.
KodepmenTsl. Butamunsl. OTianuunst GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTOpPOB
VYrieBoabl: MOHOCaxapu/bl (TJIF0KO3a, pubo3a U Je30Kcupru003a), nucaxapuasl (caxaposa, JIAaKTo3a) U Mmojucaxapuasl (Kpaxman,
33 TJIMKOTEH, 11eJUTI0103a). bruonornyeckue GpyHKIuM yrieBonoB.
JIMnuasl: TpUrIMLEPHUIbI, cTepoubl, hocomumuasl. [ uapopunsHO-THAPOGOOHEIE CBOMCTBA. buonorndeckue pyHKINN JTUTHIOB.
CpaBHeHue yrieBoJI0B, OETKOB U JIMMHUJIOB KaK HCTOYHUKOB SHEPTHH
34 Hyxnennossie kucnotsr: JJHK n PHK. Hykneotuasr — Mmonomeps! HykiaenHoBbIX KucioT. Ctpoenne u pynkuuu JHK. Ctpoenue
u ¢pyakiuu PHK. AT®: ctpoenue u pyHKIMH
3.5 [uTtonorus — Hayka o kietke. Knetounas teopusi. MeTo bl U3yueHuUs KJIETOK
36 Krnerka kak memoctHast kuBas cucrema. OOlue NMpU3HAKU KJIETOK: 3aMKHYyTas HapykHas MeMOpana, moinekyibsl JIHK kak
TreHEeTUYECKHUH armapaT, CHCTeMa CUHTe3a Oellka




3.7

Tunsl KJI€TOK: dyKapuoThyeckas u npokapuoruyeckas. OcoOEHHOCTH CTPOEHUS MpoKapuoTHUeckoi kinetku. Kiierounas creHka
OakTepuii. CTpoeHHE dyKapHOTUIECKOM KiIeTKU. OCHOBHBIE OTIUYHS PACTUTEIHHOM, )KUBOTHOUM M TPUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAsl CTEHKA, TIMKOKAIUKC, nX (yHkiun. [InazmMatndeckas memOpana, e€ cBOICTBa U
¢yakuu. Luromazma u e€ opranouabl. OgHOMEMOpaHHBIE OpPraHOMBI KJIETKH: sHAoIuIa3marudeckas ceth (DIIC), anmapar
["onbmxu, mu3ocoMsl. [lomyaBTOHOMHBIE OpTaHOH B! KIIETKU: MATOXOHAPHUH, TacTuAbl. [Iporcxoxnenne MUTOXOHIPUN U TUTACTHTL.
Bunpr mnactua. HememOpanHble opraHOUABI KJIETKUA: pUOOCOMBI, KIIETOYHBINA IIEHTP, PECHUYKH, KTyTUKH. DYHKIIMHA OPraHOUIOB
KJIeTKH. Brimrouenuns

3.9
3.10

Snpo — perynaropHblii IeHTp KiaeTku. CTpoeHue apa: saepHas 000JI04Ka, KapHoIIa3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI

TpchnopT BCHICCTB B KJICTKC

X{I/ISHGI[CHTGIIBHOCTB KIJIICTKH

4.1

OOmeH BemiecTB, WM MeTa0O0NMU3M. AcCUMMIALIMS (IJIACTUUECKUI OOMEH) U JTUCCUMWISLMS (SHEPreTUYecKuii oOMeH) — JBe
CTOPOHBI €IMHOTO Tpoliecca MeTadoau3mMa. Tunsl oOMeHa BEeeCTB: aBTOTPOHBIN U rerepoTpodHbIil. Posb hepmenToB B 00MeHe
BEIIECTB U MPEBPAIEHUH SHEPTUU B KIIETKE

4.2

4.3

®otocunTe3. CBeroBast M TeMHOBas ¢a3bl ¢GorocuHreza. Peakuuu ¢orocunresa. DPpdekTuBHOCT (hoTOCHMHTE3a. 3HAUEHUE
¢doTocuHTe3a I KU3HU Ha 3emuie. BnusiHue yciaoBuil cpeapl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOJTYKTUBHOCTH Y
KyJIbTYPHBIX PACTEHUU.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepun. 3HaueHUEe XeMOCUHTE3a JUIsl )KU3HH Ha 3emiie

OHepreTuyeckuid oOMeH B KieTKe. PaciiernieHne BelIeCTB, BBIJCICHHUE M aKKyMYJIHpPOBaHHE SHEPrMM B KJIETKE. Tallbl

sHepreTudeckoro ooOmeHa. [nmkomm3. bpoxenune um ero Buabl. KuCIOpOJHOE OKHUCIEHHWE, WM KJICTOYHOE JbIXaHHE.
D} hEeKTUBHOCTH YHEPTETHUESCKOT0 0OMEeHa

4.4

Peaknmu marpuunoro cuurtesza. ['enernueckas unpopmarmus u JJHK. Peanuzanus renetmdeckoir mHGOpMau B KIETKE.
['enernueckuii Koa u ero cBoiicTBa. Tpanckpunims — matpudblii cuaTe3 PHK. Tpancnsauus — 6uocunrtes 6enka. Koguposanue
aMUHOKHUCIOT. Pons pubocoM B GuocunTtese Oenka

4.5

Heknerounsie dopmbl xu3Hu — Bupycbl. Mcropust otkpbeitusi BupycoB (J[.M. VBanoBckuii). OCOOEHHOCTH CTpPOCHHUS U
KU3ZHENEATENBHOCTH BUPYCOB. bakrtepuodaru. bonesnu pacrteHuid, >KMBOTHBIX M 4YeJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc
uMMmyHo iepunura yenoseka (BUY) — Bo3oynurens CIINda. [Ipodunaktika pacnpocTpaHeHus BUPYCHBIX 3a001eBaHUM

Pa3mHoxeHue u HHIWBUAYAJIBbHOC PAa3BUTHC OPTaHU3MOB

5.1

KneTtounsrii nuki, nian *Ku3HEeHHBINH UK KieTku. MaTepdasa u muto3. [Iponeccsl, mporekatonue B uHTepdase. Pernmukanus —
peakmus matpuuHoro cuHteza JIHK. Ctpoenue xpomocoM. XpoOMOCOMHBIN HA00p — KapuOTHM. JIUTUIOUIHBIA U TaruIOUHBIHN
XpOMOCOMHbIe Ha0OpbI. XpomaTuabl. LluTonornyeckue 0CHOBBI pa3MHOXKEHUS U MHAUBUAYATbHOTO PA3BUTHS OPTaHU3MOB.
Henenne knetkn — Muto3. Craaum mutosa. IIpoueccel, npoucxonsnie Ha pa3HbIX CTagUsAX MUTO3a. brojormyeckuil cMmbIc
MHTO3a




5.2

5.3

5.4

DopMBI pa3MHOXKEHHUSI OPTAaHU3MOB: OECI0JIoe U TI0JI0Boe. Bupl 6ecrosioro pa3sMHOKEHUS: IeJICHUE HaJBOE, TOYKOBAHUE OJTHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOPA30BaHKUE, BETETATUBHOE pa3MHOKeHHE. ICKyCCTBEHHOE KIIOHUPOBaHUE OPraHU3MOB, €r0 3HAUCHHE
JUTSL CEJIEKITUH

[TonoBoe pa3mMHOXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Craguu meiiosa. [Iponecchl, nmpoucxoadiiue Ha craausx Mmeinosa. [loBenenune xpomocom B meio3e. Kpoccunrosep.
buonornueckuii CMbICII M 3HAYCHUE MEN03a

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJTOBBIX KJIETOK y KMBOTHBIX. [1010BBIE JKeNe3bl: CEMEHHUKHU U AaMYHUKU. OOpa3oBaHue U
pa3BUTHE MOJOBBIX KJIETOK — FaMeT (CIIEpMaTO30U/I, THIEKIIETKA) — CliepMaTorenes u ooreHe3. OCOOEHHOCTH CTPOCHUS SIMIIEKIETOK
u cnepmaTto3zouaoB. OmnogorBopenue. [lapreHorenes

5.5

NunuBuayansHoe pasButue (OHTOTEHE3). DMOpHOHAIbHOE pa3BuTHe (dIMOpHOreHe3). DTambl AMOPUOHAIBHOTO PAa3BUTHUS Y
MO3BOHOYHBIX KMBOTHBIX: ApoOIeHUe, racTpyisanus, opranoreres. [loctambpuonanbHoe pazputue. THUITBI TOCTIMOPHOHATIEHOTO
pa3BUTHA: TpsiMOe, HempsiMoe (JTMYMHOYHOE). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BHI3HIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u pa3zutHe pacrenunii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHUE CEMEHHU, CTaIUN Pa3BUTHUS

6.1

6.2

HacnencTBeHHOCTh U U3MEHUYUBOCTh OpraHnu3MoB

[Ipenmer u 3amaun renetuku. Vicropus pa3BuTHs reHeTUKU. Biimaa poccuickuX U 3apyOeHBIX YYEHBIX B Pa3BUTHE T'€HETHKHU.
MeTo/1bl TEHETUKH (TUOPUI0IOTMUECKHUA, IUTOI€HETUYECKUN, MOJIEKYIIpHO-TeHeTHYeCcKuil). OCHOBHbBIE T€HETUUECKHUE MOHSATHUS.
I'eneTn4eckas CUMBOJIMKA, UCIIOJIb3YEMasl B CXEMaxX CKPELIUBaHUN

3aKOHOMEPHOCTH HACIIEJIOBAaHUS TPU3HAKOB, ycTaHOBieHHbIe [. Menaenem. MoHornOpugHOE CKpelIMBaHUE. 3aKOH
eanMHOo00pa3us ruOpUI0B MepBoro nmokosienus. [IpaBuino qoMuHUPOBaHUS. 3aKOH pacHICIUICHUs MPU3HAKOB. [ UIMOTE3a YMCTOTHI
ramert. [loyiHOE ¥ HEnoIHOE TOMUHUPOBAHUE.

JlurnOpuaHoe CKpenMBaHue. 3aKOH HE3aBHCHUMOTO HACJeJIOBaHUs MPU3HAKOB. llUTOreHeTHyecKkue OCHOBBI AUTHOPUIHOTO
CKpelIMBaHUs. AHaIM3Upyrouiee ckpenuBanue. Vcnoap30BaHne aHANU3UPYIOLIErO CKPEIIMBAHUS JI ONpEIesIeHUs] TeHOTUIa
ocobu

6.3

6.4

6.5

CuernneHHoe HacieqoBaHue npuszHakoB. Pabora T. Moprana mo CIerieHHOMY HacjeJIOBaHUIO TeHOB. HapyieHue crerieHus
TEHOB B PE3YJIbTATE KPOCCUHIOBEPA. XPOMOCOMHAs TEOPHsI HACIIEICTBEHHOCTH. | e HeTUUeCKue KapThl.

I'enetnka mosa. XpoMOCOMHOE OIpeaeiaeHUue noja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBIE M I€TEPOTraMETHBIE
opranu3mMsl. HacinegoBanue npu3HaKkoB, CIEIUICHHBIX € I10JI0M

N3menunBoCTh. BUpl N3MEHYMBOCTH: HEHACIEACTBEHHAs U HACJIEACTBEHHAsA. POk cpebl B HEHACIEACTBEHHONM U3MEHUYMBOCTH.
XapakTepucTuka MOAN(PUKALMOHHON N3MEHUYUBOCTH. BapuannonHuslil psia u BapuanroHHas kpuBasi. Hopma peakuuu npusHaxa.
KonnyecTBeHHbIe ¥ KaUeCTBEHHBIEC TPU3HAKU M UX HOpMa peakuuu. CBONCTBa MOAU(DUKAITMOHHONW U3MEHUYUBOCTH
HacnencrBenHas, uinu reHOTUNNYECKasi, ”3BMEHYMBOCTh. KoMOMHaTHBHAST M3MEHYMBOCTh. Mel03 U MOJI0BON Mpoliecc — OCHOBA
KOMOMHATUBHOW M3MEHUYMBOCTH. MyTannoHHass u3MeHYUBOCTh. Kiaccudukanus myTaruii: TeHHbIE XPOMOCOMHBIE, T€HOMHBIE.




YacTtora u mpuunHbl MyTanuid. MyTtareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIeACTBEHHON m3meHYnBOCTH H.U.
Basunosa

6.6

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOABl T'€HETUKM YEJIOBEKAa: TI'E€HEAJIOTMYECKHH, OIM3HELOBBIH,
LIUTOT€HETUYECKUHN, OMOXMMHUYECKUN, MOJEKYIsIpHO-TeHeTuYecKuidl. COBpEMEHHOE OIpEEICHNE T'€HOTUNA: IOJHOT€HOMHOE
CEKBEHHPOBAHUE, TCHOTUIIMPOBAHKE, B TOM unciie ¢ nomoibto [11P-ananu3a. Hacinencrsennsle 3a001eBaHus YellOBEKA: T€HHbBIE
Oone3HH, OOJNIE3HM C HACJIEICTBEHHOM NPEApPaCHOIOKEHHOCTbIO, XpOMOCOMHbIE Oone3Hu. CoMaTHYecKue M TI'eHepaTHBHbIE
mytanuu. [IpuHiuns! 310poBoro odpasa >KU3HU, TUATHOCTUKM, MPOPHUIAKTUKU M JICYEHHs] TeHeTHYeCKuX Oone3Heil. Menuko-
TreHETHYECKOEe KOHCYJIbTUPOBAaHNE. 3HAUYEHUE MEIULIMHCKON T€HETUKH B ITPEIOTBPAILIEHNHN U JIEYEHUH T€HETHUECKHUX 3a00J1€BaHU
YeJioBeKa

CeJ'IeKI_II/IH OpraHu3MoOB. OcHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuus Kak HayKa M IPoIecc. 3apoxkACHUE CeJIeKIuU U JoMecTukanus. Yuenue H.M. BaBuioBa o ieHTpax NpOUCXOXKICHUS U
MHOT000pa3us KyJIbTYPHBIX pacTeHUU. LIeHTpbI MPOUCXO0XKICHHS JOMAIIHUX KUBOTHBIX. COpT, Opoa, ITaMM

7.2

7.3

CoBpemMeHHBIE METOJIbI CeJeKIMU. MaccoBbIii U WHAMBUAYaTbHBIM OTOOPHI B CENEKIIMU PACTEHHUH M KUBOTHBIX. OlleHKa
JKCcTepbepa. bau3kopoacTBeHHOE CKpenuBanue — HHOpuauHr. Yucras nuHus. CkpelMBaHUE YMCTHIX JUHUU. ['ereposuc, win
rubpunHas cuna. HepojacTBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHas rudpuamuzanus U e€ ycrnexu. VICKycCTBEHHBIH
MYTareHe3 U MoJIyYeHHe MOIUIUIONI0B. JIOCTHXKEHUS CENEKIIUH PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

buorexHonorus kak orpacib Npou3BoAcTBa. ['eHHas uHxkeHepus. Jtambl co3fgaHus pekomOuHaHTHOM JIHK m TpancreHHsix
opranu3moB. Kiierounas unxkeHepus. Kiietounsle KynbTypbl. MHUKpPOKIOHAJIBHOE pa3MHOKEHUE pacTeHud. KionupoBaHue
BBICOKOIPOIYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOrMYeCKHe M dTHYeckue npobiembl. MO — renermuecku
MOAU(PUIIMPOBAHHBIE OPTaHU3MbI

11 KUIACC

Kon

IIpoBepsieMblii 3J1IEeMEHT COEPKAHUA

1.1

DBOJIIOLIMOHHAS OMOIOTUs

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CauzerenbcTBa 3BOMIONMH. [laneonTonorndeckue: Mocie0BaTeNbHOCT MOSIBICHUS BHUJOB B MaJCOHTOJIOTMYECKOH JICTOMHCH,
nepexoansie Gopmel. buoreorpadgudeckue: cxoacTBo u paznuuue ¢ayH u (HIOP MATEPHUKOB U OCTPOBOB. DMOPHUOIOTUYECKHE:
CXOJ/ICTBA M pa3inyusi SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHIE: TOMOJIOTUYHBIE, aHATOTHYHbIC,
PYIMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKUE: CXOACTBO MEXaHW3MOB HACJIECICTBEHHOCTH M OCHOBHBIX
MeTa0OIMYECKHUX MMyTeH Y BCEX OPraHU3MOB




1.2

1.3

1.4

1.5

OpomonmonHast Teopust Y. lapsuna. [Ipennocbuiku BOSHUKHOBEHHUS JapBUHI3MA. J[BIDKYIIINE CHITBI SBOJTIOLIMU BHIOB 110 J[apBUHY
(M30BITOYHOE PA3MHOKEHUE TIPU OTPAHUYCHHOCTH PECypCoB, HeomlpeaeléHHas W3MEHYMBOCTh, OOph0Oa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOP)

Cunrernueckas Teopust sBomonun (CTD) u ocHOBHBIE €€ mojoxkeHus. Mukpospomtonus. [lomynsuus kak enuHUIA BUAA U
SBOJIIOIHH

JIBmxymue cuibl ((hakTophl) 3BOJIOLMM BHJOB B MpuUpojie. MyTaMOHHBIM NPOLECC M KOMOMHATHUBHAs HW3MEHYUBOCTD.
[TonynsuuonHsle BoJHBI U Apeld reHoB. M3omsauusa m murpanus. EcrecTBeHHBI 0TOOpP — HANpaBIIAIOMMN (AKTOP SBOJIIOLMH.
®opMBI €CTECTBEHHOT0 0TOOpA.

[Tprcnoco6aeHHOCT OPraHU3MOB KakK pe3ynbTaT 3BoMONMU. llpumepbl npucnocoOneHuil y opraHuzmoB. ApoMopdosbl u
UIMO0AIANITALIVH.

Bun u Bunoo6pazoanue. Kpurepuu Buga. OcCHOBHBIE (OPMBI BUI000pa3oBaHus: reorpaduueckoe, IKOJIOTHIeCKOe

MaKpOBBOHIOHI/I}I. CDOpMBI SBOJIFOIIMH (bHJIeTI/I‘leCKa}I, JAUBCPICHTHAA, KOHBCPICHTHAs, ITapaJlJICIIbHA. H606paTI/IMOCTB 9BOJIIOIIUH

BO3HUKHOBEHHUE U PA3BUTHE )KU3HU Ha 3eMIIe

2.1

2.2

2.3

JloHay4Hble TpENCTaBICHUS O 3apOXKJACHUM >KM3HM. HaydHble TMIOTE3bl BO3HMKHOBEHHS JKM3HM Ha 3emiie: aOuoreHe3 Hu
naHcnepMus. XHUMHYECKas HBOJIIOLMA. OKCIEPUMEHTAIBHOE IOATBEPKICHUE XUMHUYECKOM 3Boitouuu. HadanpHble sTansl
ouonorunueckor »Bomonuu. ['mnoreza PHK-mupa. Ilepsblie kneTku U ux 3Bomtouus. @opMUpoBaHHE OCHOBHBIX T'PYII KUBBIX
OpraHN3MOB

PazButue xxu3Hu Ha 3emiie o 3paM u nepuojam. Karapxei. Apxeiickas u nporepo3oiickas 3psbl. [laneo3oiickas spa u €€ nepruobl:
KeMOPHUIICKUH, OpIOBUKCKHH, CUIIYpUICKUM, NEBOHCKUN, KaMEHHOYTOJbHBIA, mepMckuil. Me3o3oiickas spa U e€ mHepuopbl:
TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickast apa ¥ €€ nepuoJibl: MaJ€OreHOBBIM, HEOTCHOBBIN, aHTPOIION€HOBBIN. XapaKTEPUCTUKA KIIMMATa U I€0JOTHYECKUX
npoueccoB. OCHOBHBIE 3Tallbl SBOIOIUHU PACTUTEIBHOIO U )KMBOTHOTO MUpPa. ApoMopdo3bl y pacTeHH U KUBOTHBIX. [losiBeHMeE,
pacLBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

Cucrema OpPraHu4YCCKOI0 MHUpa KaK OTPa’>XCHHUC 3BOJIIOLUH. OCHOBHBIC CUCTEMAaTHYECKHE T'PYIIIIEI OPTaHU3MOB

2.4

2.5

DBOJIONMS YeJIOBEeKA. AHTPOMOJIOTHS Kak Hayka. Pa3BuTve MpeacTaBICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. MeTOJbl M3ydeHUs
aHTponoreHesza. CxoacTBa U pa3inyus 4eJIOBEKA U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBwxymue cwibl (dakTophl) aHTponorene3a. HacieacTBeHHass U3MEHUMBOCTh U €CTECTBEHHBIN 0TOOp. OOImecTBeHHBIN 00pa3
JKA3HU, U3TOTOBJIEHUE OPYAUM TPYa, MBIIUICHUE, PEYb

OCHOBHBIE CTaguMd W BETBU JBOJIOLMU YEJIOBEKA: ABCTPAJONUTEKH, YUenmoBek ymenbi, YenoBek mnpsMmoxonsamuii, YenoBek

HeaHJepTaibckuil, YenoBek pazymHblii. Haxonkn MCKOMaeMbIX OCTaHKOB, BpPEeMs CYIIECTBOBAHHUS, OONACTh PaCIpOCTpaHEHHUS,
00BEM T'OJI0BHOI'O MO3ra, 00pa3 KU3HHU, OPYIUs




YenoBeueckue packl. OCHOBHbIE OOJbIIME pachl: €BporeoujHas (eBpasuiickasi), HErpo-aBCTpaJiouAHas (PKBATOpHATIbHAs),

2.6 MOHTOJIOWHAs (a3MaTCKO-aMepuKaHCKas). YepTbl MPHUCIIOCOOIIEHHOCTH MPEICTaBUTENEH YeNOBEUECKUX pPac K YCIOBHSIM
cymecTBoBaHus. EnuHcTBO yenoBedeckux pac. Kputuka pacusma

3 OpraHusmsbl U OKpy’Karolias cpesia

31 OKonorus Kak Hayka. 3alaud M paszenbl SKOJIOTHd. MeTobl SKOJIOIMYECKUX HCCIeI0BaHUM. DKOJIOTHYECKOe MUPOBO33PEHUE.
Cpenbl 0OMTaHUS OPTaHU3MOB: BOJHASI, HA3€MHO-BO3/1yIlIHAs], [IOYBEHHAsl, BHYTPUOPTraHU3MEHHAsI

39 Okonornyeckue paxropsl. Kiaccudukaius skonornyeckux pakTopoB: abHOTHYECKHE, ONOTUYECKUE U aHTPOIIOTeHHBIe. JlelicTBuUe
HKOJIOTUYECKUX (PaKTOPOB HAa OPTaHU3MBbI

33 AbGuornuecknue (akTophl: CBET, TemIiepaTypa, BiIakHOCTb. dotomepuoausm. IlpucrnocobiieHuss OpraHu3MoB K J€HCTBHIO
abuoTtnueckux (pakropoB. buosornueckue puTMebI
buotnueckue Qaktopsl. Buapl OnOTHYECKHMX B3aMMOJCHCTBUN: KOHKYPEHIMS, XHIIHHYECTBO, Mapa3sUTU3M, MYTYalu3M,

3.4 KOMMEHCaJIN3M (HaxJeOHUYECTBO, KBapTUPAHTCTBO), aMEHCAIN3M, HEHUTpaiu3M. 3HaueHHe OMOTUYECKUX B3aUMOJAEUCTBUM LIS
CYIIECTBOBAaHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

35 DKOJIOTMYECKUE XapaKTEepUCTUKU Nomysisauuud. OCHOBHBIE IOKa3aTelIM IMOMYJISILMHU: YUCIEHHOCTb, IUIOTHOCTh, POKIAEMOCTb,
CMEpPTHOCTH, PUPOCT, MUTpaIys. JnHaMUKa YUCICHHOCTH MOMYJISINH U €€ PeTyISIus

4. Coo01ecTBa 1 SKOJIOTHYECKUE CHCTEMBI

41 Coo0mecTBO oprann3MoB — OuorieHo3. CTpyKTypsl OHMOIleH03a: BUAOBAs, MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buabl-
noMuHaHTHI. CBsi3U B OMOLIEHO3€e
Dkosoruyeckue cuctemsl (3kocuctemsl). [lonsTue 06 sxocucreme u 6uoreorenose. OyHKIMOHATBHBIE KOMIIOHEHTBHI 9KOCUCTEMBI:

4.9 IPOAYLIEHTHI, KOHCYMEHTBI, peIylIeHThl. KpyroBopoT BEIIecTB U MOTOK 3HEPTUH B 3KocucTeme. Tpoduueckue (MHUILIEBbIe) YPOBHH
skocucTembl. [lumesbie nenu u cetu. OCHOBHBIE MMOKA3aTeNH SKOCUCTEMBI: Onomacca, MPOAYKIUSI. DKOJIOTHUIECKIE MHPAMHU/IBL:
NPOAYKIIMH, YUCIIEHHOCTH, OnoMacchl. CBOHCTBA 9KOCUCTEM: YCTOHYMBOCTD, CAMOPETYISANuUs, pa3Butue. CyKieccus
[TpupoaHBIe 2KOCUCTEMBI. DKOCHCTEMBI 03EP U PEeK. DKOCUCTEMA XBOMHOTO MJIH IIMPOKOIMCTBEHHOTO Jieca.

4.3 AHTpPOIIOT€HHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOoaKkocucTeMbl. bruonornueckoe n xo3sUCTBEHHOE 3HaYEHUE arpOIKOCUCTEM
U ypOOIKOCUCTEM.
bropa3znoobpasue kak GpakTop yCTOWYHBOCTH 3KocucTeM. CoxpaHeHHe OHMOJIOrHYECKOro pa3Hoo0pasus Ha 3emiie
VYuenne B.M. Bepnaackoro o Omocdepe. I'panmibl, coctaB u cTpykrypa Omocdepsl. KuBoe BemeCTBO M €ro (QpyHKIHUU.

4.4 Ocob6ennocTu 6nocheps! Kak ri1odaabHON 3KOCUCTEMBI. J[nHaMIueckoe paBHOBecHEe U oOpaTHast cBs3b B Onocdepe. KpyroBopotsr
BELIECTB U OMOT€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriiepoa, a3oTa). 30HalbHOCTh Onochepsl. OCHOBHbIE OMOMBI CYIITH

45 YenoseuecTBO B bnocdepe 3emian. AHTPONOreHHbIE H3MEHEHUs B Onocdepe. I 1obanbHbpIe 9KOIOTHYECKHE TPOOIEMBI.

OcHoBa PAUOHAIIBHOT'O YIIPABJICHHA IIPUPOAHBIMHA pECypCaMU U X HUCITIOJIB30BAHHUC. I[OCTI/I)KGHI/ISI OHOJIOTHHU U OXpaHa Impupoabl




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
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