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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOIXO0J0B K (opMHpOBaHUIO cojepxkaHus ydyeOHoro mnpeamera «buomorus» cocraBuiu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
O0MMX LENSIX W MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obuiero odbpaszoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM TIOJIOKEHUSAM, ONPEACTICHBl OCHOBHBIC ()YHKIIMH MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYaloOIIMUXCS CcpeAcTBaMU YydeOHoro mnpeamera «buonorusy,
orpenenser 005A3aTeNIbHOE MPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpPY, paclpeaeieHue o
paszenaM U TeMaM, PEKOMEHJIYEMYIO I1O0CJIEI0BAaTeIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKA 0Opa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mporpamme 1o OHONOTMHM TakKe YYUTBHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOU I€ATEIbHOCTH/y4eOHBIX AEUCTBUN O00YYarOIIUXCS 110
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0o 00pa3oBaHUsI.

B nporpamme no 6umonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, DKOJOTUYECKOTO  MBILIUICHHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomMy Hapsay ¢ u3ydeHHeM OOLIEOMONIOrMUECKUX TEOpUd, a TakKke
3HAHUH O CTPOCHUHU KMBBIX CHUCTEM Pa3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJIOTMUYECKH L€JIecO00pa3HOro MOBEAECHUS B OKpY’Karolleld NMPUpOIHON cpeje,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K NPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOIMMOCTBIO 0OeCreueH s YCIOBUN IS PeIICHUs
OJTHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHe y O0yYaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOYYalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O KUBOM MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaET YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
¢dopMupoBaHus (YHKIMOHATIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro oodpasa
KHU3HH, IKOJIOTUUYECKOTO MBIIIUIEHUS, IEHHOCTHOI'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHue OMONIOTHS HMMEET TaKXkKe [UIs pelIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIM OMOJIOTMYECKUX 3HAHUU C MPEJCTABICHUSMU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMS, IIPEJICTABICHHOTO B TPOrpaMMe TI0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe sl (POPMUPOBAHMS OOLIEH KYIbTYpPbI, OMPEIeIIoNnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp>KaHusl, KOTOphIE CIy>KaT OCHOBOM i (opmupoBaHus
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHMMA 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTo/ bl HAYYHOTO To3HaHMs», «KieTka Kak OMOJIOTHYecKasi CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuyebHoro mnpeamera «buosorusi» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yYJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Jloctmxkenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs peleHrueM CIEeIYIOMUX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPE/ICTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alluH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS TMMO3HABATENbHBIX, MHTEIJICKTYyadbHBIX U TBOPYECKHX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlUu;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBOW MPHUPOJABI Ha
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKON JEATETbHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIUHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE [IEHHOCTH OMOJOTUYECKUX 3HAHW JIsl TIOBBIIMICHUS YPOBHS SKOJOTHYECKON
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJICICTBHI CBOEH JIEATEIILHOCTH IO OTHOIICHHIO K OKPYKAIOIICH cpee, COOCTBCHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMONOTHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU H JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOH, ICTETUKONM W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYecKUX HayK.

MeTtop1 TO3HAHUS KUBOM MpUPOAbI (HAOII0JEHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmue! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 IpakTHYeCKUE PadoThI:

[Tpaktueckass pabotaNe 1. «Mcmosb3oBaHME pA3IMYHBIX METOAOB IPU HU3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTINYHMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBIA.

JdemoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpraHU3allMU KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIIUA BOJBI M MUHEPAIBbHBIX BeEHIECTB B KieTke. [lojgaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAS, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornyeckue karaiau3aTopbl. CTpoeHHe ¢epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, puO03a 1 Ie30KCHpu003a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TMOJMCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OEIKOB U JIMIUAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[utosmoruss — Hayka o kjetke. KierouHas Teopuss — mpuMep B3aUMOJCUCTBUS WU U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKITUH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabsmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, TuIacTUibl. [IpoucxoxiaeHue MUTOXOHAPUNA W IUTACTHUIL.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnpenenenre XuMHUYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynslt AT®y», «CTpoeHne 3ykapuoTHYeCKOM
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MUKPOMPENApaThl PAaCTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHas pabota Ne 2. «M3yueHWe CTpOCHHSI KJIETOK pACTEHHH, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
TUCCUMUIIALINS (DHEPreTUUeCKuit 00MeH) — IB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumner oOMmena BemiecTB: aBTOTPOodHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MeHE
BEIIECTB U MPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBetoBas u TeMHOBas (a3el (oTocuHTe3a. Peakmum QorocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha GOTOCHHTE3 U CTIOCOOBI TMOBBITIICHUS €r0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMocuHTe3. XEMOCHHTE3UPYIOINUe OaKkTepuu. 3HAYE€HHWE XEMOCHHTE3a ISl JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTaIllbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopmmmposanne. IPHEKTUBHOCTH IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKuil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunte3 Oenka. Dramnbl Tpancaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nummyHonedunrra yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpHIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  muTaHus», «Mertabomm3am»,  «MHTOXOHIPHUS,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1uKa Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKki, WM KU3HEHHBIM LUk kiuetku. MHTepdaza m mutos. Ilpouecchl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuuHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

lenenne xnetkn — muto3. Cramguum muto3a. [lpoiecchl, MpouUCXOIAIIMEe HAa pPa3HbIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — alloNTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJIBOE€, MOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loJOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30WI,
AllleKsIeTka) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOCHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIIIus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHH, CTaJuH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oakrepuit», «CTpoeHue IOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIeTOYHBIH LMK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIETO»,
«Iineknerka Miexonurampmero», «KapuokuHe3 B KIETKaXx KOpEIIKa JIyKa», MarHUTHas
MoJenb-anmnkanus «/lenenue knerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHeTuku. Ponb nurtonoruu u
AMOpHUOJIOTHY B CTAHOBJIEHUU M€HETHKHU. BKilas poccuicKkux U 3apy0eXHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeTo/bl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHerudeckuii). OCHOBHbIE T€eHETHUYECKHE TOHATH. | eHeTnueckas CHMBOJIMKA, UCTIONIb3yeMast B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, YyCTaHOBIeHHble [.  MeHnenem.
Monoru0OpuaHoe CKpelrBaHie. 3aKOH €IMHO-00pa3us ruOpuI0B epBoro nokojaeHus. [Ipasuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOIO  HAclelOBaHHA  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLeIUIEHHOMY
HacJeI0BaHMIO TeHOB. HapyllieHue cuerieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XPpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl N”3MEHYMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnencTBenHas, Wiy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYUBOCTb.
Meiio3 u mOJNIOBOM mpolecc — OCHOBAa KOMOMHATUBHONW HW3MEHYMBOCTU. MyTalMOHHAs
u3MeH4nBOCTh. Kiaccupukanuss MyTanuii: TeHHble, XpPOMOCOMHBIE, T'eHOMHble. YacTora u



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELUOBbIM, IUTOIrCHETUYECKUN, OHMOXUMHYECKHUH, MOJEKYISIpPHO-
reHeTnyeckuil. COBpPEMEHHOE OINpEJENIEHUe TIEHOTHUIA: IOJHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIUPOBaHKEe, B ToM uucie ¢ nomomipio [1[[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHuUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYSHUS TEHETHYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeI0OBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnn KpoBu», «MyTannoHHas
MU3MEHYUBOCTbY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KpbUILEB U OKpPAcKu Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «M3yueHne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa».

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUIYAIbHBIM OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoIcTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucras nwHusA. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayrOpuawHr. OtnanéHHas THOpuUau3amuss W e€ yCIeXH.
HckycCTBEHHBII MyTareHe3 M IOJTY4YEHHUE IOJUIIIONIOB. J[OCTHIKEHUS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranusmoB. Kietounas wumxenepus. Kierounsie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIIICTBEHHBIE PACTEHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypcusi«OCHOBHBIE METOAbl M JOCTHKECHHS CENEKIMU PACTeHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U e&
MeCTO B OMOJOoruu. BinsHue 3BONOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa dSBOMIONUHU. [laneoHTONOTHYECKHE: TIOCTIEA0BATENBHOCTh TMOSBICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnune GayH U Qpop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iMyusi SMOPUOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomononHass Teopust Y. [lapBuna. [lpeanochliku BO3HUKHOBEHUS J1apBUHHM3MA.
JIBIOKylMe CHibl  SBOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas W3MEHYMBOCTh, OOopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas Teopus sBomonuu (CTD) u e€ 0CHOBHbBIE MOJT0KEHUS.

MukposBontonus. [lonynsauns kak eIMHULIAa BU1a U HBOJIFOLUH.

JBuxymie cuiibl (pakTopbl) 3BOJIOLUUU BHJOB B Mpupoje. MyTalMoHHbII mpolecc u
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpALIHS.

EcrectBenHblif 0TOOp — Hampapistomuil ¢aktop 3Bomonnd. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTar 3Boitonuu. [IpuMepsl npucnocodieHuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3JATITAIUH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. @opMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiiensHas. HeoGpaTumMocTs 3BoOINH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u  cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emie», «3apOoAbIlu
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbel OOppObl 3a CyIIECTBOBAHHUEY,
«EcrecTBeHHbii  0TOOp», «MHOrooOpa3ue COpTOB pacTeHwit», «MHorooOpa3ue mOpos
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO6mas nereHepanusy», «JBuxynme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. JlapsuHa», «bopbba 3a cymectBoBaHuey, «lIpucrnocobieHHOCTD
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBbIMU TUIIAMH OKPAaCKH, HAOOp IJIO0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HaIpaBJICHUs 3BOITIOLUNY, 00bEMHAs MozeNb «CTpoeHHe FOJI0BHOTO MO3Ia IO3BOHOYHBIX Y.

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHHil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe IATYIIKM», MHKponpenapar «Jlpozoduna» (Hopma,
MyTalu (GOpMbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTHUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCIOCOOJIIEHHOCTH OpraHusmMa u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB U3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKICHUE
XUMUYECKOW 3BoJronnK. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
3BOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUN, OpPIOBUKCKHUH,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o0301ickas opa U €€ epruoIbl: TPUACOBBIN, FOPCKHI, MEJIIOBOM.

KaliHo30iiCcKas 3pa U €€ Meprobl: aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTUKa KIUMara M TIeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMuecKoro Mupa Kak OTpakeHue 3BOJOLNUU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIIMSL  YEJIOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3sBuTHe npeacTaBIeHHN O
IIPOUCXOXKIECHNN YelloBeKa. MeTo 1l M3yueHus: aHTpornoreHesa. CxoAcTBa U pa3iandus 4eJI0BeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHUM Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJOMUTEKH, YEIOBEK yMENbIH,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BPONEOUAHAs (eBpaszuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdemMoHCTpanMu:

[TopTpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y. JlapuH.

Tabmune! u cxembl: «Bo3nukHoBeHNe COMHEYHOU CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOEHUs
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCThI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpyIuil
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIoruIecKasi TabJuIa,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHII.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTueckas padota Ne 1. «3ydeHre MCKOMAEMbIX OCTATKOB PACTCHHUM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3jesibl dKOJOTHMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs,  IMOYBEHHas,
BHYTPHUOpPraHU3MEHHAs.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TeMIEparypa, BIAKHOCTb. DoTomepuoanu3M.
[TpucnocoOneHust OpraHu3MoB K ASHCTBHIO a0UOTHUECKUX (aKTOpOB. bruomorundyeckue puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYpPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeld TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MuTpanusa. JuHamuka
YUCJIICHHOCTHU MONYJSALUUU U €€ PEryIIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISLUU
uH}y30pun-Typenbkn», «lIuimessie nenmy.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «[1oacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckue cucreMbl (dkocuctemsbl). [loHsTue 00 skocucremMe U OHOTEOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKAa3aTeNM SKOCUCTEMBbI: OHoOMacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCcUCTEMBI. buonoruyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKkocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanackoro o 6uocdepe. I'panuiipl, coctaB u CTpykTypa Ouocdepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATBbHON 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€E NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00Opa3Hsi Kak OCHOBA
ycroifunBoctd Onochepsl. OCHOBa PallMOHAIBHOIO YIPABJICHUS MPUPOJHBIMHU pecypcaM U UX
ucnosb3oBaHue. JloCTHKEHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsbl: «[lumiessie nenuy», «bUOIEHO3: cOCTaB U CTPYKTypay», «[IpupoaHbie
coobmectBay, «llemu mnutanua», «Ikonoruueckas mnupamuga», «buochepa u yenoBeky,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS Ha MPUPOILYY,
«BaxHelme WCTOYHHMKHU 3arps3HEHHs] BO3JlyXa W TPYHTOBBIX Boa», «llouBa — BaxHeimias
cocrapnsitomas ouocheps», «DakTopsl Aerpaganuu mousy, «I[lapHukoBsiii 3¢ dekT», «PaKkTopb
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriaepoma B OGuocheper,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIeJTb-aNTITIKALHS «Tunu4neie OHMOIIEHO3BIY, repOapuii
«PacturenbHble  cooOmiecTBa», Komekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM SKOJIOTMUECKUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buonorusy BbIJICIICHBI
CIENYIOIIME COCTaBIAIONIME: OCO3HAHUME OOYYAIOIIMMHCS  POCCUMCKOM  TIpaKJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAETICHHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAaMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTDb LCJIM U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pe3yiabTaTbl OCBOCHUSA IMPEAMCTA «bnomorus» JOCTUTAaKOTCA B C€AUHCTBC
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
0011ecTBE MpaBWJIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MpPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ Mno3uuuu JIMYHOCTH, MMATPpUOTU3MA,
YBa)XCHUSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpyJda M CTaplieMy IOKOJICHHIO, B3aUMHOIO
YBaXEGHHs, OEpPEeKHOTr0  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CIOCOOHOCTH 0Oy4aroluXxcsi pyKOBOACTBOBAThCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B MPOLECCE plaln3allii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1)rpaaancKoro BOCHMTAHUS:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMM  OOYYaIOIMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLUHMOHHBIX MpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MPaBONOPSAJIKA;

TOTOBHOCTH K COBMECTHOU TBOp'-IGCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUU y‘Ie6HLIX ITPOCKTOB,
pPEIICHUN y‘—Ie6HI)IX " II03HaABaTCJIbHBIX 3a/la4, BBIITIOJIHEHHN OMOIOrMYECKUX OKCIICPUMCEHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO [0 OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTEIBATDH B CBOUX HGIZCTBI/ISIX HGO6X0}II/IMOCTL KOHCTPYKTUBHOI'O
BSaI/IMO,ZleI\/’ICTBI/IS[ J'IIO)ICfI C pa3sHbIMU y6e)I(JleHI/I${MI/I, KYJIbTYPHBIMH LEHHOCTAMU U COLIMAJIbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHYECTBY B TMPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OMOJI0TUM, TOHUMAaHUS 3HAYEeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/bI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’THUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSIM, CO3JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi (u3UYeCKas aKTHBHOCTh), OEPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHHWE I[EHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHWE TOCJEICTBHN M HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUST aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUJIAHUPOBATh W CaMOCTOSATENHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;



UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPA30BAaHHMIO HA MPOTSIKEHUU BCEH
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH ISl OKPYKAIOLIEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pELIEHUH IMpoOJsieM, CBA3aHHBIX C palMOHAJIBHBIM IPUPOAOIOJIb30BaHUEM (COOJIOJCHHE
IpaBUJ MOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
yYMEHHUE MPOTHO3UPOBATH HEOJIAroNpHUATHBIE SKOJIOIMYECKHE IOCIECICTBUS NPEANPUHUMAEMBIX
JeMcTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
[I03HABATEJILHOM, KOMMYHUKAaTHBHOM M COLMAIbHOM NpaKkTHUKE, T'OTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IpPAKTUKH, OCHOBAaHHOI'O Ha JHajore KyJbTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOTMU Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMM JJIsl COBPEMEHHOW IMBHIM3AIMU: OOecTIedeHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
HKOJIOTHYECKUX MPOoOIIeM 1 obecrieueH s epexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJbTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAIBHOM
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKPYKaIOIIeT0 MHpa M TPOMCXOIAMNX B HEM W3MEHEHW, YMEHHUE AellaTh O0OCHOBAaHHBIC
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHHs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAYYHOW JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOCKTHYIO U
HCCJICIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAaHHA 10 OHOJOTMM B COOTBETCTBHHM C >KM3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHoiorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHAYYHbIEC TIOHATHS, OTPAXKAIOLINE EIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeAoBaHUe, HAOMIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT U APYTUX), YHUBEpCAIbHBIC
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW T'PAaMOTHOCTH M COIHUAIBHOW KOMIETEHIIMHOOYYAIOLIIXCS,
CIIOCOOHOCTh oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIC ACHCTBHS B IO3HABATEIHHOU U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEJHEro oOuero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1)0a30Bble JIOTHYECKHUE JIelicTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUMU 3HAHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHEHHUd, KJIacCUPHUKAIMK, OOOOIIEHHs), PACKpbIBaThb CMBICI OHOJIOTHYECKHX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMH);

ONpeAeNATh LEIN JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMUYECKUE MOHATUS sl OOBSCHEHHs (DAKTOB U SIBIECHUI >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCyKIEHUS (MHIYKTHUBHBIEC, JAE€IyKTHUBHBIE, IO aHAJOIHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBbI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH PAa0OTy B YCIOBUSX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3ZHEHHBIX TPOOIIEM.

2)0a30Bble HCCJIEI0BATENbCKHE IeliCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB I1I03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THII MBIIUICHHS, BIAJETh HAYYHOU TEPMHUHOJIOTHUEH, KITIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ peuieHusi, HaxOAuUTh AapryMEHThl ISl JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(popmanuu (Tekcte yueOHOTo mocoowus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEYNBOCTS;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUNYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKUe, PU3NUYECKUEe U MaTeMaTHYeCKHe 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1)o0menue:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKICHHS OTHOCUTEJIBHO BBHITIONHEHHS TMpejiaraeMoil 3ajadd, YYUTHIBaTH HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallUi, YMETh CMAT4YaTh KOH(QIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHMSI C HCIOJB30BAHUEM SA3BIKOBBIX
CPEJICTB.

2)coBMeCTHAs eI TeJIbHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOAENUCTBUS NPH peLIeHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIATH IUIAH ACUCTBHMM, pacHpeleNsaTh PONH C YyYETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WAECHU C MO3ULUH HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1)camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABICHUS NpoOJeM M HX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIeMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;



BJIaJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PELICHUS 10 UX CHIKEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB A€ATEIbHOCTH;

3)npunsiTue ceds M APyrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIM3€E PE3YJIbTaTOB JESATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
JeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYallMsX, CBS3aHHbIX ¢ Ouosorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHNE OMOJOTMUECKUX TEPMUHOB U MOHSATHUN: )KU3Hb, KIIETKa,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  IpEeBpalleHHe DHEpPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuust), HacJIe€ACTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHasl JI0TMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennensa, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKIACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MpOBEJEHHE OHOJIOTMYECKOro
DKCIIEPUMEHTA, BBIIBHJKCHHE TUIIOTE3bl, BBIABICHUE 3aBUCHMOCTH MEXKJY HCCIELYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOPU U 3aKOHOB, YMEHUE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUS, UHIUBULYAIBHOIO Pa3BUTHUS
opraHusma (OHTOI€He3);

YMEHHE MPUMEHSAThH MOIY4YeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil pallOHAJILHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHUE, CIEIUICHHOE HACe0BaHNE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPELUBaHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OILICHMBAThb U HHTEPIPETHUPOBATH HH(OpPMALMIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, METULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro MHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PaCKPbIBATH CO/IEPKAHUE OMOJIOTHYECKUX TEPMUHOB U MOHSITHI: BUJI, TOMYJISILINS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHUE, SKOJOTHYECKHE (AKTOPBI, OSKOCUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LITIH MTUTaHMs, SKOJIOrHYecKas nupamuia, buoreoreHos, ouocdepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHs SBOJIOIINUN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/ibimeBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJaJIeTh METOJaMH HAay4yHOTO MO3HaHUS B OMOJIOTHMHU: HAOIIOJAEHHE U OINMCAaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEeAYEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU OJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
O0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OHMOTr€OXMMHMYECKHX IIMKIIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS M 3/I0pOBbSl OKPYXKAIOIIUX JIOJIeH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHsI B OKpYXaolleil NpUpoOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMEHTapHbICe OMOJOTMYECKHE 3aJadyM, COCTABIATH CXEMBI IIEpeHoca
BEILIECTB M YHEPTUH B IKOCHCTEMaX (ICTIN MMUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO0 ICEBJOHAYYHBIE 3HAHMSA M3 PA3IMYHBIX HCTOYHHUKOB (CpEACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIC COOOLICHHUs, 0000Imas
Ouonormyeckyro HMH(GOpPMALUIO0 M3 HECKOJbKMX HCTOYHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 0 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 HKHSHEESTENEHOCTE IIETKH 0 0 0 https://m.eds00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 8 0 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens 1 L 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 0 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > 0 L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa U HKOJIOTHYECKUE CHCTEMBI 9 0 0 https://m.edsoo.ru/7fALecTA
bu6nmorexa LIOK
P 2 1
> CICPBIHOC BpEMA 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE IMpumeyanue
Ne aTra nudposLIe
Tema ypoka Koutp Ipakr A p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buonorus B cucrteme HayK. 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Mertobl MO3HAHMS JKHBOU IMPUPOIBI.
IIpakTnyeckas padora Ne 1
2 «I/Il)cno.m,?sonaﬂnl:e a3 IHIHBIX 1 0 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
MeTO/10B MPH HU3yYeHUH
0MO0JI0THYECKUX 00BEKTOBY»
3 buoniornyeckue cucremsl, MpoLECChl 1 0 0 bubnuotexa [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XuUMHYECKUH COCTaB KJIeTKU. Bosia 1 0 0 bu6mmorexa [IOK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
b . 1
5 enku. CocTaB U CTPOCHHE OCIIKOB 0 0 httos://m.edsoo.ru/863¢6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTtopsl. JlabopaTopHas
6 padora Ne 1 «A3yuenue 1 0 05 bubnuorexa [JOK
KaTAJIMTHYECKON AaKTUBHOCTH ' https://m.eds00.ru/863e6b72
(pepmMeHTOB (Ha mpuMepe
aMWJIa3bl WIN KATaaa3bl)»
7 VYrnesoasl. JIunumst 1 0 0 bubmmorexa [TOK

https://m.edso00.ru/863e6870



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

bubmuoreka [JOK

8 Hyxaentosbie kuciotsl. ATO 0 https://m.edso0.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS 0 bubnmoreka [JOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenoctHas xxvuBas 0
cucremMa
CTpoeHue 3yKapuoTHYECKOM
kieTku. Jlaboparopuasi padora Ne
2 «M3yyeHue cTpoeHNs KJIETOK bubnuoreka [IOK
11 pacTeHuii, ’KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
O0akTepuil MO MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
roTOBbIX MUKPOIPenapaTax u ux
onuCcaHHue)
bubmuoreka [JOK
12 OOMeH BelecTB Uil METaboJIu3M 0 https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHres 0 https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckui 0omen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Muros. Jlaboparopnas
15 padora Ne 3 «Habronenne Mmuto3a 05 bubmuorexa [IOK
B KJIETKAaX KOHYHKA KOpeIlIKa https://m.edso00.ru/863e7dc4
JIYKa HA TOTOBBIX
MHKpoONpenaparax»
16 buocunTe3s Oenka. Peakmms 0 bu6mmorexa [IOK
MaTpU4YHOIO0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucusus — OuocuHTe3 Oenka 0 bubmorexa [TOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie ¢popmbl )KU3HE — 0 bubmuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bu6mmoreka [JOK
20 Meiios 0 https://m.edso00.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
JladbopaTopnas padora Ne 4 bubnnoreka [JOK
21 0.5
«H3y4yeHne cTPOEHH MOJ0BBIX https://m.eds00.ru/863e81b6
KJIETOK HA TOTOBBIX
MHKPOIpenaparax»
99 NuauBunyanpbHOE pa3BUTHE 0 bubnnoreka [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 0 bu6nuorexa [IOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE 0 bubamorexa [OK
p ’ pHAL https://m.eds00.ru/863e8878
CKpEIIMBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 JI-:I[eSaBI/II:():I/If\[/IOFO H&inl: OBaHUS 0 bubmorexa HOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuernneHHOe HAClIeJOBaHHE
npu3HakoB. JlabopaTopHas padora
26 Ne 5 «M3yuyeHne pe3yibTaTOB 05 bubnmoreka [JOK

MOHOTMOPU/IHOI0 U AUTHOPHUIHOTO
CKpeIMBaHuA Y AP030¢HIIbI HA
rOTOBbIX MUKPpOIIpeENnaparax»

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

97 I'eneruka nmona. HacnenoBanue 1 0 bubmuoreka [JOK
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. Henacnencteennas
M3MEHYMBOCTh. JIabopaTopHas

adora Ne 6. Uzyuenue
28 fwum]mxaunonimifl 1 0.5 bubnnorexa [IOK
https://m.edso0.ru/863e8efe
H3MEHYHUBOCTH, IOCTPOEHUE
BAPUALMOHHOTIO Ps/ia U
BapHAIMOHHON KPUBOID)
HacnencrBeHnnast "3MEHYMBOCTb.

29 JlabopaTopnasi padora Ne 7. 1 05 bubnmoreka [JOK
«AHAJIM3 MYTAUMH Y IP030(PHIbI https://m.eds00.ru/863e8efe
HA FOTOBBIX MUKpPONpenaparax»

I'enernka yenoBeka.

30 IIpakTHyeckas padora Ne 2 1 0 bubnuorexa [JOK
"CocTaBJ/ieHHe U AaHAJIN3 https://m.edso00.ru/863e8d78
POIOCJIOBHBIX YesaoBeKka'

31 I[IpomexyTouHasi aTTecTaALMA. 1 0 bu6nuorexa [IOK
HroroBasi KOHTpoJIbHAsI padoTa. https://m.eds00.ru/863e9214

bubnunoreka [JOK

32 (Cenexupa kax Hayka u mpouece . 0 https://m.edsocI)J.:ru/863e9214

33 Metoabl U JOCTUKEHUS CENEKIINU 1 0 bubnmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 1 0 bubnnoreka [JOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE Mpumeyanue
Ne aTra nudposLIe
Tema ypoka Konrp  Ipakr A bp
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
pao padoThI
pecypchl
N bu6mmoreka [JOK
1 1
DBOIOUHA M METOALL €€ H3YHIeHHA 0 0 https://m.edso0.ru/863ea20e
5 Hcropus pazButus 1 0 0 bubnnoreka [JOK
MPEACTABJICHUI 00 IBOIIOIIUN https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 M 1 0 0
HKPOSBOMOMI https://m.edso00.ru/863e9cle
[Momynsinust Kak 3JeMEHTapHas
€IMHUIIA BUJIA U DBOJFOIHH.
bu6mmoreka [JOK
4 0 1 0 0.5
JlabopaTopnas paGora Ne 1 https://m.edso00.ru/863e99c6
«CpaBHeHHE BH/IOB 10
MOP(}0JIOTHIECKOMY KPUTEPHIO
5 JIBuoKyIIre cuibl (37eMeHTapHbIe 1 0 0 bubnunoreka [JOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
6 EcrecTBennsIit 0T00p 1 €ro 1 0 0 bubnuotexa [JOK
(hopMbI https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB
1 BUJ1000pa3oBaHMeE. Eub OK
7 JlaGopaTopnas pagora Ne 2 1 0 0.5 nosmoreka L1

«Onucanue NpuCnoco0JIeHHOCTH
OpraHmsma m eé
OTHOCHUTEJIbHOI0 XapaKTepa»

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hamnpasnenus u nytu

bubmuoreka [JOK

8 MAaKpO3BOJIFOLIMHI 0 https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNN 0
10 Uctopus xxu3nu Ha 3emiie U 0
METO/]Ibl €€ U3YUECHUS
11 I'unoTe3bl NPOUCXOKACHUS )KU3HU 0 bubmuoreka [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 Pazutue xu3Hu Ha 3emMJie 1o 0 bubmuoreka [JOK
Jpam U nepuojam https://m.edsoo.ru/863eat6hbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTETBHOTO U KUBOTHOTO
13 mupa. [lpakTnyeckas padora Ne 05 bubnuoreka [JOK
1 «M3yueHune uckonaeMbIx https://m.edsoo.ru/863ea8hc
OCTATKOB PACTEHUH U
JKMBOTHBIX B KOJUIEKIIUSIX»
14 CoBpeMeHHas cucrema 0 bubnuoteka [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEIIOBEKa 0 bu6mmoreka [IOK
(anTpomoreHes) https://m.edsoo.ru/863eac2c
JiBmoxymue cuibl (pakTopsl) bu6nuorexa [IOK
16 0
AHTPOIIOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUH BOJIOLHUU 0
YyeJoBeKa
18 UenoBeyeckue pachl U MPUPOTHBIE 0 bubnmuorexa [JOK
aJanTaliy 4eJIoBeEKa https://m.edsoo.ru/863eaea?2
O6o0uieHue o Teme
19 «Bo3HUKHOBEHME U pa3BUTHE 0

JKA3HU Ha 3eMIie)



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOJI0rus Kak HayKa

21

22

Cpensl oOuTanus u
HKOJIOTHYECKUE (PAKTOPHI

AOGuoTtndeckue hakTophbI.
JlaGoparopHasi padora Ne 3.
«Mopddoaoruyeckue
0CO0EHHOCTH pacTeHNH u3
Pa3HbIX MeCT OOUTAHUS.
JlaGopaTopHas padora Ne 4.
«BausiHue cBeTa HA POCT U
Pa3BUTHE YePEHKOB KOJIEycay

0.5

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

bu6mmoreka [JOK
https://m.edsoo.ru/863eb10e

23

buotnueckue hakropsl

bubmuoreka [JOK
https://m.edsoo.ru/863eb348

24

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisanuy. [IpakTudyeckas
padora Ne 2 «Ilogcuér
IUVIOTHOCTHU NMOMYJISINNIA Pa3HbIX
BU/0B PaCTeHUIN»

0.5

25

26

27

Coo0miecTBa OpraHu3MOB —
OHoLEeHO03

OKOJIOTMYECKHUE CUCTEMBI
(3KOCUCTEMBI)

OcCHOBHBIE TTOKA3aTEIN
DKOCHUCTEMEBI. DKOJIOTHUUCCKHE

nupamuibl. CBOMCTBA SKOCUCTEM.

Cyxkueccus

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edso0.ru/863eb46a

but6mmorexa [JOK
https://m.edsoo.ru/863eb5fa

28
29

[IpupoiHBIE S5KOCUCTEMBI

AHTpOHOFeHHBIG 9KOCHCTCMbI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rmobanpHas 1 0 bubmuoreka [IOK
AKOCHCTEMA 3eMJIU https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 bubnnoreka [JOK
ouocpepsl https://m.edso0.ru/863ebd16
32 IIpome:kyTOUHAsI aTTeCTALMS. 1 0
HTorosasi KOHTpPOJIBLHAsA padoTa.
YenoeuecTBO B Orocdepe 3emin.
33 CocyiiecTBoBaHUE IPUPOIBI U 1 0 bubmmorexa [JOK
https://m.edsoo.ru/863ebale
YeJI0BEYECTBA
34 O606menne Tembl «Coob1recTBa 1 0
Y DKOJIOTUYECKUE CHCTEMBI
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.U., Aradonosa 1.b., 3axaposa E.T.,
OO011ecTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuinoHepHOE 00111€CTBO
«3marensctBO «lIpocBemenune»

* buonorus, 11 kace/ [Naceunuk B.B., Kamenckuit A.A., Py6nios A.M. u npyrue /Iloxg pen.
[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

buonorus. 10 knacc: moypounsie miansl no yueoHuky B.b. 3axaposa, C.I'. MamonToBa, H.1.
Conuna/ aBt./coct. T.W. Yaiika. — Bonrorpan: Yuutens, 2010.

KontponbsHo-u3meputensubie Mmatepuaisl. buonorus: 11 xmace/ coct. H.IL. Tpoerybosa. — M.:
BAKO, 2011.—-96 c.

EI'D. buonorwus: Temarndeckuii coopuuk 3ananuii/ o pea. I'.C. KanmunoBoit. — M.
HammonansHoe obpazoBanue, 2021. — 256 c. — (EI'D.OUIIHN — mikone).

MawmontoB C.I'. buonorus: [TocoOue ans nocrynaromux B By3sl. — M., 1996.
buonorus. [IpoBepounsbie TecThl U 3aganus. 6-11 k. Bonrorpan «Yuurtens» 2010r.
buonorus. 5-11x1. Bonarorpag «Yuurens» 2009r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. «Emunas xomneknus [ludposerx O6pazoBarensHbix Pecypcoy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexkrponHbIit yueOHUK «BrOMOTHS.

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue kierok

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6uoxumus

6. http://evolution2.narod.ru/index.htm - sosrorus

7. http://nrc.edu.ru/est/r4/ - Guonoruveckas KapTuHa MHpPa

8. http://planete-zemlya.ru/ - Tlnanera 3emis

9. http://ecologysite.narod.ru/index.html - skomorust

10. http://bio-nica.narod.ru/index.html - 6Gronnka






