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INOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPECIICHUS
MOIXO0J0B K (opMHUpoBaHUIO cojepxaHus yueOHoro mnpenmera «buojorus» cocraBuim:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAaHWK K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBbI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit @enepanyy, a Takxke MOJIOXKEHUS O crienuduke OHoIoruuy,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSM, ONpPEACTICHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYaloOIIMUXCS CcpeAcTBaMU YydeOHoro mpeamera «buonorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpeieieHue o
pasgenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTeIbHOCTh M3YUYCHHs Y4eOHOTO Marepuaia ¢
y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKA OOpa30BaTENBHOIO IMpollecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIMXCs.

B mporpamme 1O OHOJOTMHM TaKK€ YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MTPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIHHON IEATEIbHOCTH/y4eOHbIX AEUCTBUN 00YYarOMIUXCS 110
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsI.

B mporpamme mo 6uonorun (10—11 xmaccel, 0a30BbI ypOBEHb) peaqnu30BaH MPUHIUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojaps dYeMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIlMi  JMYHOCTH, DSKOJOTHYECKOTO  MBIIUICHUS,
IPEJCTaBICHUA O 3J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHUEM K OKpYXKarouleu
npuponHoii cpene. IloaToMy Hapsiay ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHUHU KMBBIX CHUCTEM Pa3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIONIUX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJIOBEKA, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMUYECKH 1€J1ecO00pa3HOro MOBEICHUS B OKpYJKarollel NMPUpPOIHON cpefe,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HAMPABIEHHOCTH Y4eOHOTO
npeamera «BHONOTH MPOIUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHM UIS peIIeHUs
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOe MmecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOyYalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOM MpUpoe, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MAET YCIOBHS JUISA: TIO3HAHUS 3aKOHOB YXHBOW TPUPOJIBI,
dbopMupoBanus (YHKIIMOHATIHLHOW TIPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHOro obdpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS], IEHHOCTHOI'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JJIsl PpEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 33J1a4 CpeaHero olmiero o0pa3oBaHus, cormann3anuu odyqaronuxcs. 3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmMupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIbTYpHI, CIIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0JI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocraBUIM OCHOBY Ui ONpEJENIeHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €T0 COJEPKaHUsI, MPEJCTABICHHOTO B IpOrpaMme 1o OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe sl GopMHUpOBaHUS OOIIEH KyIbTYpbI, ONpEACIsIoNnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM >KM3HU U MPAKTHUUECKOU aesTeibHOCTH. Oco00e MECTO B 3TOM cuCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJEp>KaHusl, KOTOphIe CIy>KaT OCHOBOM g  (QopMUpOBaHUS
MPEJICTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYEeCKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepuaja B MporpaMme 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3aliil U HBOJIOLHMU. B COOTBETCTBUM C ATHUM B
CTPYKType y4deOHoro mnpeamera «buojorusy BbIIEIEHBI CICAYIOIINE COACP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTobl HAY4YHOTO TO3HaHUM», «KieTka kak OMOJIOTHYEeCKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOJBD», «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM ypoBHE — OBJIAJCHHUE
00yYJalOIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYIIMMNX 3a/1a4:

OCBOEHHE OOYYaIOIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiIaX, CIY>KAIIMX OCHOBOH sl (OpMHUpPOBAHHUS
MPE/CTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHMHM, MHOTO00pPa3MU M OCOOCHHOCTSIX KHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alIluy,
BBIJIAIOIINXCS] OTKPBITUAX ¥ COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHrue y 0OOYYarOMIMXCs MMO3HABATENbHBIX, WHTEIJIEKTYadbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAYYHBIX B3TJIAJIOB,
UJe ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINY;

CTaHOBNIEHHE Yy OOydYaromuxcs oOmmel KyabTyphl, (YHKIIMOHAIBFHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATh SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOABI Ha
OCHOBAHUWU 3HAHHWI U OMBITA, TOJTYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKHUX
3HAHUN B MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKA, PA3BUTHM COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

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

OCO3HAaHHE LEHHOCTH OMOJOTHYECKUX 3HAHWM ISl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJICICTBHI CBOEH JIEATEIILHOCTH IO OTHOIICHHIO K OKPYXKAaIoIIeH cpelne, COOCTBCHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

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

Jlist u3ydenust Ouosoruu Ha 0a30BOM YpOBHE CpeIHEro o0Imero oopa3oBaHUsi OTBOIAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKON U mpaBoMm. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTeMa OHOJ0rHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOABI (HAOIOIEHUE, SKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KIJIacCU(UKAIIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

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

Tabmuie! u cxeMbl: «MeTo/IbI TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 IpakTHYeCKHEe PadoThI:

[Tpaktnueckass pabora Ne 1. «lcnonb3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALUOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpaumMu:

Tabmuipl u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpraHU3alUU >KUBOU
IPUPOIBI».

O6opynoBanue: moaens Mosekyinl JJTHK.

Tema 3. XuMHUYeCKHUI1 COCTAB U CTPOEHUE KJIETKH.

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

OyHKIUM BOJIBI M MUHEPAIbHBIX BemecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 6eTKOB. AMUHOKHCIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OENKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAS, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornyeckue karaiau3aTopbl. CTpoeHHe ¢epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubl. Otmianuus  ¢GEepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBonpl: MOHOCaxapuabl (TJIFOKO3a, pud03a 1 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W TOJNHMCaxapuibl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKINUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckne Qpynkiuu nunuaoB. CpaBHEHHE YIIIE€BOAOB, OCIKOB U JUMHUIOB KaK
HMCTOYHHKOB SHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTunbpl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenune u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak nenoctHas sxuBasi cucrema. OO1ie Mpu3HaKM KIETOK: 3aMKHYTas HapyKHast
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, CHCTeMa CHHTE3a Oelka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MPOKapUOTUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHMKC, WX (DYHKIUU.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnxnomemOpannbie opraHoubl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, MuacTuibl. [IpoucxoxiaeHne MUTOXOHIAPUM U TUIACTH.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN LIEHTP, LICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o000uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuner u cxembl: «llepuonuyeckass Tabmuia XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne hepmenTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTtpoeHue sykapuoTUueCcKou
KJeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIeTKu», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENApaThl PaCTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

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

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHH, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneAiTeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIUS (IJIACTUYECKUM OOMeH) u
TUCCUMIIIALINSA (PHEpreTuuecKuii 00MeH) — IBe CTOPOHBI €IMHOTO TMpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIn3Ma.

Tumber oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BEIIECTB U MIPEBPAIICHUH YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el (¢GoTocuHTe3a. Peakimu QorocuHTEe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI TMOBBITIICHUS €r0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMocuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAYEeHHWE XEMOCHUHTE3a IS KU3HH Ha
3emie.

OHnepreruyecknii oOMeH B KJeTke. PacimieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopomHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. IPPEKTUBHOCTh IHEPTETUICCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrteza. leHernueckas unpopmamms u JHK. Peanmzanus
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblid cunte3 PHK. Tpancusius — 6uocuHTe3 Oenka. Drtanbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHoedunTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWINIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00ICBaAHHIA.
JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumbl  muTaHus», «Metabomu3m»,  «MHUTOXOHAPHUNY,
«OHepreTuueckuii oomen», «Xnopormnacr», «Porocunrte3», «Crpoenue AHK», «Ctpoenue u
dbyHkuoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  kom», «Bupych»,
«bakrepuodarn», «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanus JJTHK».

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

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIA IHMKJI KieTkd. MuTtepdaza m mutos. Ilpomeccsr,
nporekarome B uHTepdasze. Permmmkanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum muto3a. [lpoiecchl, MpoucXOIslINe Ha pa3HbIX
CTaAUsAX MUTO3a. BuoIornueckuii CMbICII MUTO3A.

[Tporpammupyemasi TuGesb KIETKH — allonTo3.

@®opMBl  pa3MHOXKEHMsSI OpPraHM3MoB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKXEHHUS: JIeJIeHHE HaJIBOE€, MOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIeKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYUS OT OECION0rO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmme Ha craausx menosa. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE Me03a.

["ameTorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loMOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTO30W,
AllleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTeHe3). OMOpHOHANbHOE pa3BuTHE (IMOpHOTreHe3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHWE, TacCTPYIISIIus,



opranoretes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHHU3MOB, (DAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHHE CEMEHHU, CTaAUN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUN», «llelieHne KIEeTKU
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBIN UK,
«Permukanus THK», «Mutosy», «Meios3», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKONIUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O6opynoBaHue: MHUKPOCKOI, MUKporpenaparbl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Sineknerka miekonuraromero», «KapuokuHe3 B KJIETKax KOpelKa JyKa», MarHUTHas
Mo ieb-anruKanus «/lenenue kinetkny», monens JJHK, Moxens MeTadazHoit XpoMOCOMBI.

JlabopaTopHble M NpakTHYeCKHEe PadOThI:

Jlaboparopnas pabota Ne 3. «HabmogeHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIIpENapaTax.

JlaGopatopnast pabora Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
HMOpHUOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeTo/bl TEeHETUKH (TUOPUII0JIOTUYECKUM, LUTOT€HETUUYECKUM, MOJIEKYJISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUYECKUE MOHATUS. [ eHeTHuecKas CUMBOJIHMKA, UCIIONb3yeMasi B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [.  MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHMPOBaHMsI. 3aKOH pAacIIEIUIEHUs MpU3HAKoB. ['mmoresa uuctorel ramer. IlomHoe n
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpellMBaHUE.
Mcnonb30BaHue aHANU3UPYIOLIETO CKPEIIUBAHUS [T ONIPEIeeHNs TeHOTHUIIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLEIUIEHHOMY
HacJe10BaHNI0 TeHOB. HapyllleHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKrue KapThl.

I'enernka nona. XpoMOCOMHOE OINpPENEICHUE M0JIa. AYyTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl N”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHOW H3MEHYHBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peaknuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, iy reHoTUNUYECKasi, N3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYHUBOCTD.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHAaTUBHONW HW3MEHYMBOCTU. MyTalMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluid: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa u



NPUYHHBI MyTaluidi. MyTtareHHbie (GakTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MmenunBocty H. U. BaBuiosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka wenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealornyeckuii, OJIM3HELOBbIM, IUTOrCHETUYECKUH, OMOXUMHYECKHUM, MOJEKYJISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/EICHUE TE€HOTHUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [11[P-ananmu3a. HacnencTBenHbie 3a0oiieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACNEACTBEHHOM MpPeapacloyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTHKH U JICUCHHUS TeHETUYECKUX
Oone3Hell. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeIoBeKa.

JdemMoHcTpaumMu:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«luruOpunnoe ckpeuuBanuey, «lLluronornyeckne OCHOBBI JUTHOPUIHOTO CKpELIMBAHUI,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCcKue KapThl pACTEHUM, JKUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJENOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«Kapuotunsl uyenoBeka H IKMBOTHBIX», «Bumbl wusMeHunBoctuy», «MoaudukaronHas
U3MEeHUYUBOCTb», «HacnenoBanue pesyc-paxropay, «l'eHeTnka rpymnn KpoBu», «MyTannoHHAs
U3MEHYUBOCTbY.

O6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHUE», «lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKpornpenapar «/lpo3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Tela), repoapuil
«I"opox mOCeBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yyeHue pe3ysibTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne MoaudukanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BApPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHamu3 wmyrtanmuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpaxTrueckas padorta Ne 2. «CocTaBieHue U aHalIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipouecc. 3apoKICHUE CeNeKIUU U noMecTukanus. Ydyenue H. U.
BaBunoBa 0 HEHTpax MNPOMCXOXKIEHUS W MHOrooOpasus KyJIbTypHbIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI U MHAWBUIYAIbHBIH OTOOPHI B CENEKLUU
pacteHui 1 >kUBOTHBIX. OLleHKa 3KcTepbepa. ban3kopoICcTBEHHOE CKpeIMBaHe — MHOPUIUHT.
Uucrtas oswHuA. CkpenyBaHue YWCTHIX JmHHA. ['eteposuc, wim rubpuaHas cuia.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIEeXH.
HckycCTBEHHBI MyTareHe3 M IOJY4YEHHUE IOJMIIONIOB. J[OCTHIKEHHUS CENEeKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOWU3BOACTBA. ['€HHAs HMH)KXEHEpHUs. OTambl CO3JIaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knertounas wumxenepus. Kierounsie
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pPa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHW3MOB. OKOJOTHYEeCKHMe M dTudeckue mnpobiemsl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. W. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabmuipel u cxeMmbl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOTooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJSKU IJI0JOB U KOPHEIUIOAOB JIUKHX (OPM MU KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIICTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHDKEHUS CEJIEKIMU PACTeHHMM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIIMYHOE
XO035ICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosrronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MeCTO B OHoJoruu. BirsHue 3BOMOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenbcTBa dBOMIONMHU. [laneoHToNOTHYECKUE: TIOCTIEA0BATENBHOCTh TMOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETOIMCH, TIepexoaHbie (opMbl. broreorpaduueckue: cxoacTBo
U paznnume GayH 1 Qpiop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJICTBA M pa3iMyusl 3MOPHOHOB pa3HbIX BHJIOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomononHass Teopust Y. [lapBuna. Ilpeanochliku BO3HUKHOBEHUS JIapBUHM3MA.
JIBuokyiye CHJIbl  ABOMIONHMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesl€HHAas W3MEHYMBOCTh, Oopb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerudeckas Teopus sBononuu (CTI) u e€ oCHOBHBIE TTOOKEHUSI.

MukposBontonus. [lonynsauus kak eIMHULIAa BU1a U SBOJIFOLUH.

JBuxymire cuiibl (pakTopbl) 3BOJIOLNUU BHJIOB B mpupoje. MyTalMoHHBIN mpolecc u
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiioHHble BOJMHBI U Apedd reHoB. M3onmauus u
MUTpALHS.

EcrectBennblif oTOOp — Hampapistomuid ¢aktop 3Bomonud. PopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTar 3Boitolud. [IpuMepsl npucnocodieHnit
y OpraHu3MoB. ApoMop(h03bl U UINO0ATATITALHH.

Bun wu BupmooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.



MakxkposBomonus. PopMbl 3BONIONUH: (QHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoONNH.

[Ipoucxoxnenue oT HEeCIEeUHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienMaau3anys. ATanTuBHas paIdaiysl.
JdemoHcTpaumMu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

Tabmuubl u  cxembl: «Pa3BUTHe OpraHM4eckoro wmupa Ha 3emiey», «3apOobllu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppObI 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue CcopToB pacTteHuit», «MHOrooopasue mopoj
YKUBOTHBIX», «[lonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO6mas nereHepanusy, «JBwxynme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay», «bopbba 3a cymectBoBaHue», «lIpucnocobieHHOCT
OpranusMoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IJIOA0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOZelb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs Moeb «CTpOeHHE FOJIOBHOTO MO3Ta IIO3BOHOUYHBIX).

buoreorpaduueckass kapra Mupa, KOJIeKIUs «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Mozaenp ammuukauusa «llepekpéct XxpomMocom», BiaKHbIE Iperaparbl
«Pa3Butue HacekoMoro», «Pa3BuTHe IATYIIKM», MHUKpornpenapar «Jlpozodwmia» (Hopma,
MyTaly (GOPMBbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

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

JlaGopatopHass pabota Ne 2. «OmnucaHue nNpUCHOCOONIEHHOCTH oOpraHusmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rHUmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHchepMus. XUMHUYecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble sTansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
3BOIIIOLINS. POPMUPOBAHNE OCHOBHBIX T'PYII KUBBIX OPIraHU3MOB.

PasButne >xu3HM Ha 3emse 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUIHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o301ickas 3pa U €€ NepruoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30iiCcKas 3pa U €€ Meprobl: aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTMYecKuX IMpoueccoB. OCHOBHBIE ATambl HBOJIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucreMa OpraHMuecKoOro Mupa Kak OTpakeHue 3BOJOLNU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIIMSL  4YENOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3sBuTHe TpeAcTaBIeHH O
IIPOUCXOXKIECHNN YelloBeKa. MeToIbl M3yueHus aHTpornoreHesza. CxoAcTBa U pa3inyus 4eI0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIIOBEKA.



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

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIIMM YEJIOBEKA: aBCTPAJIONMMUTEKH, YEIOBEK yMEIIbIH,
UenoBek npsmoxonsimmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh pacIpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

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

JdemMoHcTpaumMu:

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

Tabmune! 1 cxembl: «Bo3aukHoBeHHe COMHEYHOU CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTrka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4YecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOEHUSs
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNoBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepebie
COBpPEMEHHBIE JII0IN», «UeIoBeUeCKre pachi.

Ob6opynoBanue: wmynsixku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpYyIuil
MEPBOOBITHOTO YeOBeKa (KaMHHU-YOIIEPHI, pyOnia, ckpedia), TeoXpOHOJIOruIecKasi TabuIa,
KOJUTeKIUs «DOPMBI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiueckast padota Ne 1. «M3ydyeHrne MCKOMAEMbIX OCTATKOB PACTEHHUM W )KMBOTHBIX B
KOJUTICKITUSX Y.

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeAUECKU My3€ei).

Tema 3. OpranusmMsel U OKpYyKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3/elibl dKOJOTMH. MeToAbl IKOJIOTHYECKUX
MCCJIeI0BAHMM. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3AYIIHAs, IMOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

Oxonoruueckue (akropsl. Kimaccudukamus skomoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTEeHHbIE. J[efiCTBHE KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TEMIEpaTrypa, BIAKHOCTb. DoTomepuoau3M.
[TpucniocoOneHust OpraHu3MoB K JeHCTBHIO a0MOTHYECKUX (paKkTOpoB. bruomoruveckue puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYPEHIIHS,
XUITHUYECTBO, cCMMOMO3 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJEOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeld TOMYJISIHH:
YUCJICHHOCTh, IUJIOTHOCTh, POXAAEMOCTh, CMEPTHOCThb, MPHUPOCT, MuTpaiusa. JuHamuka
YUCJIICHHOCTHU MONYJISALUU U €€ PEeryIIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pPOCTa YHUCIECHHOCTH MOMYJISALUU
uHy30pun-Typenbkn», «lIuiespie nenmy.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckne 0cCOOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
oOUTaHUSY.

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

[Tpaktrueckas padota Ne 2. «IToAcU€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0OmecTBa U IKOJIOTHYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkomnoruyeckue cucreMbl (dkocucteMsbl). [lonsTue 00 sKkocucremMe U OUOTEOICHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopot BemecTB M MOTOK PHEPIUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IOKa3aTeNM SKOCHCTEMBI: OHoMacca,
OPOAYKIHMSI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTD, CAaMOpErysiusi, pazsutue. CyKkieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

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

VYuenne B. U. Bepnanackoro o 6uocdepe. ['panuiipl, coctaB U CTpykTypa Ouocdepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH OuOchepbl Kak INI0OATBHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECUE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotbl BemecTB M OHWOTEOXMMHYECKHE ILHKIBI JJIEMEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouochepe. ['mobanbHble
AKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHME NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHne 6MopazHOOOpa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABIEHHS MPUPOTHBIMU pECypcaMu U UX
ucnosb3oBaHue. JloCTHKeHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «llumessie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuranusy, «OKojgormueckas mnupamuga», «buocdepa u yenosexy,
«JKocucTeMa IIMPOKOJMCTBEHHOrO Jiecay, «IKOCHCTEMA XBOWHOro Jecay, «buorenos
BOosoEMay», «ArporeHo3», «lIpuMepHbIe aHTPOTIOTCHHBIE BO3ACHUCTBUS Ha TIPUPOAYY,
«BaxHeiilme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX Boa», «IlouBa — BakHeiimas
coctaBisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsli 3G pexT», «DakTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onochepsn», «O0mmas cTtpykrypa ouochepsn», «Pacpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouochepri», «KpyroBopor yriaepoma B Ouocheper,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/JIeJTb-aNTTUKALHS «Tunuunsle OMOIICHO3bD», repbapmii
«PacturensbHble  coobmiecTBa», Komnekuuu — «buoueno3», «Bpenurenu — BayKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMH pacTeHUl U  KHUBOTHBIX,
IPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, H300pakeHIsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA IIPOI'PAMMLBI 110 BHMOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4arIMMUCs IPOrpaMM CpefHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType JMYHOCTHBIX pE3YJIbTAaTOB OCBOECHMs Ipeamera «buonorus» BblIeIeHBI
CIIEAYIOIIME  COCTAaBJIAIONINE: OCO3HAHHME OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEIECIEHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHUIO OHWOJIOTHMH, LIEJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOy4aroUIMxcs pPYKOBOJACTBOBAaThCS B
CBOEH  JEATENbHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPHUCYIIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yabTaThl OCBOECHUS Npeamera «buonorus» nocTUraroTCs B €IUHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMM, IPUHATHIMHA B
oOuiecTBe MpaBUJaMM UM HOPMaMHu IOBEJECHUS M CIIOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMM JIMYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
YBaXEHUs, OEpPEeKHOTr0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaaAULUAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» TOIXKHBI OTpaxarhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEU
MO3UIUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAalMil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM POCCUMCKOro  oOIIecTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEATU3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOM NE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  00ydYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JJaHUU YU€OHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U O3HABATeNbHbIX 33/]1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNiATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHME YUYWThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKJIEHUSAMHU, KYJbTYPHBIMH LIEHHOCTSIMA U COLUATbHBIM
MI0JIO)KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJICHUH CITOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPIKAHMUS;

FOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU J1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UIACHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TrOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYPY, IIPOIJIOE U HACTOALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

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

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIICHME U pPa3BUTHE
OHMOJI0TUY, TOHUMAaHH 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’KCHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOIO OYIYyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM MPUPO/BI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHKE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITHI M OT/AbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJI WHAMBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3T0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HaAHUE IIEHHOCTH MAacTEPCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKOW M COMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3nuyHbIM chepam mpodeccuoHanbHOM AEITeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HAHHBIHN BBIOOp OyayIIeii mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrH4€eCKOro BOCIIMTAHMS:

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

MOBBILICHHE YPOBHS SKOJOTMYECKOW KYJIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKaloIlel Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble TIPU U3YYECHUH OMOJIOTUM 3HAHWUS U YMEHUS
IpU pelIeHUU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0ICHUE
MpaBWJI TOBEJEHUSI B MPHUPOJE, HANpPaBICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NEHCTBHN, NMPUHOCALIMX BPEI OKpPYKAIOUIEH NPUPOAHOHN cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSTHBIE YKOJIOTMUECKUE MOCIEACTBUS MPEIPUHUMAEMbIX
JNEHCTBUI U IPeIOTBpAILLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HWMH B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COIMAIBHON MpakTHKE, TOTOBHOCTH K Yy4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMpPAKTUKH, OCHOBAaHHOIO HA JMAJore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHME S3BIKOBOW M YUTATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXY JIFOJIbMU | TTO3HAHUS MUPA;

NOHMMaHue cnenu(Uuku OMOJOrMM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUS 00 OKpYXKaroleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, YelIOBeKa W OOIIecTBAa, B TIO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOIIEM COXPaHEHUS TIPUPOTHOTO PABHOBECHST,

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIIM3ALMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA ITyTe BBIXO/a M3 TI00aIbHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueHus epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJBTYpHl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, KaK COCTaBHOHW 4YacTH ()yHKIIMOHAIHHON
rPaMOTHOCTH o0y4arouxcs, GopMUpyeMoil pu U3yuyeHUn OUOJIOTHH;

NOHUMaHHE CYUIHOCTH METOJOB MO3HAHHUS, MCIIOJIB3YEeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IOJlydaeMble 3HAHUS Ui aHalu3a M OOBSICHEHUS SIBICHHM
OKpPYKAaIOIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHHH, yMEHHE JeiaTh OOOCHOBaHHbBIE
3aKIIIOYCHHsT Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOMIUXCS MaHHBIX C IIEeTbI0 ITOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKHUE 3HAHUS JUISl pEIleHHs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIUsX;



OCO3HAHHE IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATENHCKYIO ACSITEILHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrusS» BKIIOYAIOT:
3HayuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenru(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
ABJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUEe, HAOIIOJIEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHHUBEpCaJIbHBIC
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
dopmupoBanre (HYHKIMOHATBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCHUTUTHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEIHEro oOuero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 0a3oBbI€E JJOrHUECKHE AeHCTBHUA:

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

UCMOJIb30BaTh MpPHU OCBOCHUU 3HAaHUM NPUEMBI JIOIMYECKOIO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHUS, KIAacCU(PHUKAIUK, OOOOIIEHUS), pPaCKpbIBaTh CMBICT OHOJOTMUYECKUX
HNOHATUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LEJISIMH;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA AN OOBsACHEHHsS (AKTOB U SIBICHUH XKHUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCYKICHUS (MHIYKTHUBHBIEC, JEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISATH 3aKOHOMEPHOCTH U NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

INPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEINISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTh W BBIIOJHATH PAa0OTy B YCIOBUSX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHUBaTh KPEaTHBHOE MBIIICHUE MPU PEIIEHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIEN0BATEIbCKHE IeliCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEOBATENBCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pellIeHUs] IPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOI0B IT03HAHUS;

UCIOJIb30BaTh PAa3jMuYHbIe BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUU, TPEoOpPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIIICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
rUnoTe3y e€ pelieHusl, HaxOAuUThb apryMEHThl JUIsl JI0OKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBIE B XOJE€ PpELICHUS 3a7aud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJbHYID U  IPAKTHYECKyI0  00JacTH
KU3ZHEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE HJEH, IpEAJararb OpUTHHAJIbHBIE MOJAXOAbl U PELIEHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3UYHBIX MCTOYHHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaThb HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IIPEJICTaBJICHNS], KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh Y HETPOTUBOPEUUBOCTD;

(dbopMynMpoBaTh 3ampoChl M TMPUMEHATh Pa3IMYHblE METOJbI NpH IOMCKE U O0TOOpe
Ouosiornueckoi nHpopMaIuu, He0OXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TMPEACTABICHUS OHOJOTUYECKOU
uH(popManuu (cxemsl, rpaduKu, JuarpamMmmbl, TaOJIUIIbI, PUCYHKH U JIPYTrOe€);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B Ka4eCTBE CpEJCTBA NpH padoTe ¢ OUOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYeCKue, PU3NYECKue U MaTeMaTHYeCKHe 3HaKh U CHMBOJBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpa3OBhIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIHOCTH;

BJIQ/IETh HABbIKAMH pACMO3HABaHUS U 3allUThl HMHPOpMAIUH, HHDOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aeHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMM:

1) o01enue:

OCYIIECTBIISAITh KOMMYHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAiore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XKJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KICHHS OTHOCUTEIIbHO BBIMIOJHEHHsI TpeiaraeMol 3aJadd, YYWUTHIBAaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JAHANIOra WIN JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEJICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(QIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMU OOILEHHS M B3aUMOJEHCTBMSI, MOHHUMATh HAMEPEHUs
JpYTux JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAaHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAas IeATeJbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn: OMOIOTUYECKOH MPoOIeMbl, 000CHOBHIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
(GopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 Ul€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHu30BbIBaTh M KOOPAMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IUIaH JEMCTBUHM, pacnpeneisTh poJid € y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThl;

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

IpeJJlaratb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

OBJialeHHe YHUBEPCAJIbHBIMH PeryissTHBHbBIMH e CTBUAMU:

1) camoopranu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABICHUS NpoOJeM M HX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM 1IeJIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOLICHUIO K XMBOW INPUPOAE, CBOEMY 3I0POBBI0 U 3JI0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJISITH IUJIaH PElIeHUs! MpoOJeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeAMEeTa Ha OCHOBE JIMUHBIX MPEINOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3 PELICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalllsM, BHOCHUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIeKCUU
JUISL OIEHKU CUTYaliH, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYrUX:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIN3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMmel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUM 1O OCBOECHHIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUI0 3HAHWUM, BHJIbI
JEeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KM3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OUOJOTMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIMOHAITBHOM IPaMOTHOCTH YEJIOBEKA [T PeIICHHs )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  IpEeBpalleHHue DHEpPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuusi), HacJIe€ACTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHuE u3jiaraTb OHOJIOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEHTpaJlbHasl JIoTMa MOJeKyJIsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 IeHTpax MHOTOOOpa3us U MPOUCXO0XKIEHUS KyIbTypHBIX pactenuit H. U.
BaswuiioBa), onpenensaTs rpaHuLbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJIOTMYECKOrO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATHUH,
TEOPUM U 3aKOHOB, YMEHUE JI€]IaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLICCTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
MpeBpalleHys] YHEPruu B KIETKE, (POTOCHHTE3a, IMIIACTUYECKOIO0 M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAJIbHOIO PAa3BUTHUS
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSATH MOJTy4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUECKUX PELIEeHUI B MOBCEHEBHOM KU3HHU C ENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3I0POBbS OKpYXAlOIIUX JIOAEH, COOJIIOACHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Uil pallOHAIHLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE peIllaTh »JJIEMEHTapHble TE€HETHYECKHE 3aJadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOAATh MpaBHia MPU
paboTe ¢ ydeOHBIM U JIA0OPATOPHBIM 00OPYI0BAHHEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPIPETHPOBATh HH(MOPMALNIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMAINH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITUCHbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
Ouonornyeckyro HMHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHMs yueOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OHOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEPKAHUE OMOJIOTHYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISLINS,
reHO(OH], HBOJIONMS, MABIKYIIHE CHIBl ((aKTOpbl) SBOJIOLUH, MPUCIOCOOICHHOCTD
OpraHU3MOB, BHJI000pa3OBaHUE, SKOJOrHYecKHe (AKTOPbl, HSKOCUCTEMa, TMPOAYIECHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHK, SKOJIOrHYecKas nupamuia, buoreoneHos, ouocdepa;

YMEHME Hu3araTb Ouonoruueckue Tteopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsbiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomroruu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJaMH Hay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOJIIOJAEHHE U ONMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus ¢ MPOBEJEHHE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE TOJMYyYEHHBIX PpEe3YNbTaTOB, HCIOIH30BAHHBIX HAYUHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBObl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOAYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOTI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJY4YEeHHbIE 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJIGHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B MOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBbS OKPYXKAIOIIUX JIOJEH, COOMIOAEHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
IPUPOIOIONIL30BAHYS,

yYMEHHE peIIaTh 3JIEMCHTapHbIC OWOJOTMYECKUE 3allaud, COCTABISATH CXEMbI IEpPeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MMUTAHUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YeCKue paboThl, COOIOAATh MpaBWIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECKH OILICHMBATh W HWHTEPIPETHUPOBATh HH(OpPMAIHIO OHOIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOM WH(OPMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonormyeckyro HMHGOpPMALUIO M3 HECKOJIbKMX HCTOYHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
: broorit kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 bubmroreia LIOK
https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 brbmmorexa [OK
https://m.edsoo.ru/7f41¢292
bubmmoteka IIOK
4 HASHE/ICATEILHOCTE KICTRE 6 https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 | bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE 1 UBMEHUNBOCTD 2 15 bubmmoteka IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHUHU https://m.edsoo.ru/7t41c292
8 PesepsHoe Bpems 1 Bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
No 11/ HanMeHoBaHMe pa3jeioB U TeM T T O I S—— (uudpossbie)
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 DBOIOIIMOHHAST OMOJIOTHS 9 1 brbmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaroias cpeaa 5 1 brbmmorexa [OK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 brbmmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 Bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounyecTBo 4yacoB Jlara JJIeKTPOHHBbIE LU (PPOBHIE
Tema YpoKka KOHTpOJIbeIe HpaKTuquKHe OﬁpaSOBaTe.}ILHHe
n/n Bcero U3YYeHU s
padoThI padoThI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 161 TO3HAHUS KUBOH
npuponsl. [IpakTrueckas padota
2 NIQ) 1p«IiIICHOJII:>3OBaHI/Ie paﬁmqﬂmx 1 0.5 Bubnuorexa LIOK
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 00BEKTOBY»
3 buonoruyeckre cucTemsl, | bu6mmoreka [IOK
MPOIIECCHI U UX U3YyUCHUE https://m.edsoo.ru/863e6564
4 XHUMHUYECKUN coCcTaB KiIeTku. Boma 1 bu6mmoreka [JOK
1 MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674¢
5 benxu. CocTas u cTpoeHue 0enkoB 1 bubmmorexa HOK
https://m.edsoo.ru/863e6b72
®depMeHTHI — OHOJIOTHYECKHE
Katanu3aTopsbl. JlaboparopHast
6 pabora Ne 1 «3yuenue 1 0.5 bubnuotexa [JOK
KaTaJIUTHYE€CKOM aKTUBHOCTHU https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMepe aMIIIa3bl
WJIA KaTajasbl)»
7 Vraesonnsl. JIunuael 1 bubmorexa [TOK

https://m.eds00.ru/863e6870




bu6mmoreka [IOK

8 Hyweutiosbie kncnorer. AT https://m.edsoo.ru/863e6d5c
9 Hctopust u MmeToabl U3y4eHUs bubmuorexa [JOK
kietku. Knerounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucremMa
CrpoeHue 3ykapuoTUYeCKOn
kietku. JlabopaTopHas padora No
2 «/3yueHue cTpoeHUsl KIIETOK bubnnorexa [HOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITpErapaTax u ux
OTIMCaHUEC)»
12 OOMeH BelecTB Wil METab0Iu3M bubmmorexa LIOK
https://m.edsoo.ru/863e766¢
13 DoToCUHTE3. XEMOCHHTES Bubmiorexa LIOK
https://m.edsoo.ru/863e7c98
14 DOHepreTndyeckuii oOMeH bubmmorexa HOK
https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN IUKIT KIETKH.
Henenune xknetku. MuTos.
1 JlabopaTtopHas padota Ne 3 0.5 bubnuorexa [JOK
«Habmroaenne MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpemapaTax»
16 buocunres 6enka. Peakmms bu6mmorexa [IOK
MaTpUIHOTO CHHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsus — 6uocuHTe3 Oenka bubnuoreka [IOK




https://m.eds00.ru/863e796¢

18 Hexnerounsie GopMbl )KU3HU — bubmumoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 @DopMbl pa3MHOKEHUS OPIraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
k1eTok. Ommio10TBOpEHHE.
)1 Jlaboparopnas padota Ne 4 0.5 bubnnoreka [JOK
«M3ydeHne cTpoeHus OJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax»
2 NunuBunyansHOE pa3BuTHe bu6mmoreka [JOK
OpPraHHU3MOB https://m.edsoo.1u/863e8436
I'enetnka — Hayka o
23 HacneHCTBeHHoZTKH u bubmmoreia LOK
https://m.edsoo.ru/863e86{2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACIIEIOBaAHUS
24 an3Ha1<o§. MOHOFI/I6pI/IJj1HOG Bubmiorexa LIOK
https://m.edsoo.ru/863e8878
CKpEITUBaHNE
UTHOPUIHOE CKPEIUBAHUE.
25 é—[aI(OH iefaBHcm\forH; Bu6miorexa LIOK
https://m.edsoo.ru/863e89a4
HacJe0BaHMS IPU3HAKOB
CuemnieHHOE Hacle/I0BaHNe
26 npu3HakoB. JlabopaTopHas pabora 0.5 bubmorexa HOK

Ne 5 «M3yueHue pe3ynbTaToB

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




MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKPOIIpEnapaTax»

7 T'enetuka noma. Hacinenosanue 1 bu6mmoreka [IOK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
M3MeHYHBOCTb.

HenacnencTtBenHast U3MEHYHUBOCTb.
JlabopaTopnas pabora Ne 6.
28 HSque)HHepMOHIf(bHKaHHOHHOﬁ 1 0.5 bubmorexa [IOK
https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, IIOCTPOCHHE
BapUAIIMOHHOTO Psijia U
BapHallMOHHOW KPUBOM»
HacnencrBeHHass ©3MECHYUBOCTb.
JlaGopatopHnas pabora Ne 7. bubnuoreka [IOK

29 . 1 0.5
«AHanmu3 MyTanui y 1po30Qhuisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpenapaTax»

30 I'enetuka yeaoBeka 1 Bubnmorexa LIOK

https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6006111eHIE 1O

31 Teme «HaciencTBEHHOCTD U 1
W3MEHYMBOCTH OPTaHU3MOB)Y

32 Cenekius Kak HayKa 1 MPOLECcC 1 Bubmiorexa LIOK

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

33 MeToabl U JOCTHKEHUS CEJIEKIIUU ] bubmuorexa [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib 1 bubnnorexka [HJOK
MIPOM3BOJICTBA https://m.edso00.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4




[TPOI'PAMME




11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema YpoKka KOHTpOJIbeIe HpaKTuquKHe OﬁpaSOBaTe.}Ibele
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLIUH https://m.edsoo.ru/863e9570
3 MuUKpO3BOTIOLMS 1 bubmorexa [OK
https://m.edsoo.ru/863e9cle
[Tomysius Kak JIeMEeHTapHAs
4 aGoparopra pasora Ns | | 03 bitGnorexa LIOK
B ' https://m.edso0.ru/863e99¢6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMy KPUTEPHIO»
5 JIBroKyIMe Cuitbl (371€eMEHTapHBIE | bu6mmoreka [IOK
(haKTOpHI) SBOTIOLINH https://m.edsoo.ru/863e9da4
6 EcrecTBennsIit 0TOOp U €ro GopMbI 1 bubmorexa OK
https://m.edsoo.ru/863e9ed0
PesynbTath! 3BoIONUN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas | 0.5 bubnuoreka [IOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPTaHu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepay
g Hamnpasnenus u nytu | bubmuoreka [IOK

MAaKpO3BOJIFOLIHHA

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




9 HeoOpatumocTs 3BoIOLNN
10 WcTopus xu3Hu Ha 3emiie U
METO/Ibl €€ U3YUECHUS
1 I'unoTe3bl NPOUCXOKACHUS KU3HU bubmumorexa [IOK
Ha 3emie https://m.edsoo.ru/863eaSab
PazpuTue xu3Hu Ha 3emMJie 1o spam bubmuorexa [JOK
12
Y Nepuojiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOIIOLUU
PaCTUTETBHOTO U KHUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnnoreka [JOK
«M3ydyeHre NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHid U KUBOTHBIX B
KOJUIEKLIHSX »
CoBpeMeHHas cuctema bubnmnorexa [JOK
14
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YETTOBEKA bubnuotexa [JOK
(anTpoOmIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBxyuiye cuibl ((pakTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLNN
4eJI0BEKa
13 YenoBeueckue packl ¥ PUPOIHBIE bubnnorexka [JOK
aJlanTanuy 4eJoBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O6001IEHHE T10
19 TeMe «BO3HUKHOBEHME U Pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKOJIO0rus Kak HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlaGopaTtopHnas padora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

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

22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e

oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJIEYCa»

23 buotnueckue GakTopsl bubmorexa IOK

https://m.edsoo.ru/863eb348

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipakruyeckas pabora

24 Ne 2 «IToncuéTt ImI0THOCTH 0.5
TIOMYJISIIIAIA pa3HbIX BUIOB
pacTeHu

)5 Coob1iecTBa OpraHu3MOB — bubnuoteka [JOK
OHoLEeHO03 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNn

7 9KOCHUCTEMBI. DKOJIOTUYECKHE bubnmnoreka [JOK
nupaMuibl. CBONCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbie 3KOCHCTEMBI

29 AHTPOIOT€HHbIE SKOCUCTEMBI

30 buocdepa — rnobanpHas bubnuorexa [IOK
9KOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmuoreka [JOK




onocdepsl https://m.edsoo.ru/863ebd 16

32 YenosedecTBo B Onocdepe 3emiu 1

13 CocyuiecTBOBaHUE MPUPOJIBI U | bubmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O60011eHIE

34 TeMmbl «Co00I11IeCTBA U 1
HKOJIOTHYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME
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