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IHHOACHUTEJIbHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OMOJOTMH TEOPETHUYECKYIO OCHOBY JUISL OIpENCIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAHWN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB, TOJOXEHHS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obuiero odbpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYECHHWU B TMO3HAHMM XUBOW MPHUPOABI U 00ECIEYCHHM CYIIECTBOBAHHUS YEIOBEYECKOIO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEACICHBl OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS cpeacTBaMu ydeOHoro mpenmera «buonorus»,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarOIIXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIHHON JIEATEIbHOCTH/y4eOHBIX NeUCTBUN 00YJarOIIUXCS 1O
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPHUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBS3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHMS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakkKe
3HAHUH O CTPOCHMHU KHUBBIX CHCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YelOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS PKOJOTMYECKH I€JIecO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHau3a BIMAHUSA XO3SHCTBEHHOM JEATEIBLHOCTH 4YEJIOBeKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHHMAaHHS K MPUKIATHOW HAINPaBIEHHOCTH y4eOHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CNeUeHUs YCIOBHUM Ui peuieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYecKOro o0pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHre y O0YyYaroUUXCs CHOCOOHOCTH AMaNTHUPOBATHCS K W3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHM3allil U OHBOJIOLMU, CO3MaéT YCIOBUSA [UIA: IO3HAHUS 3aKOHOB >KUBOM MPHUPOIbI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUIECKOTO MBIIIUICHUS, IEGHHOCTHOTO OTHOLICHHUS K )KMBOMW MPUPOJIE U YEIIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W WH(POPMAIMOHHBIX HABBIKOB, ICTETHUYECKON KYIBTYpPBI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIsl ONpPEIENICHHUS MOJAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0y4YarOIIUecs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KU3HU U MPAKTUUECKOU naesTesibHoCcTU. Oco00e MECTO B 3TOM cHUcTeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUIHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHUSI.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIENIEHBI CICAYIOIIME COACPKATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH .

enp um3ydenus yuyebHoro mnpeamera «buomorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCTIONB30BaTh STU 3HAHUS TSl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

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

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAaHUNH O OHOJOTHYECKHX TEOPUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBNIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopMupoBaHre y OOYYarOUMXCS YMEHHWW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOTO OTHOUICHHS K HEW, COOMIOIEHUSI STUUECKUX HOPM MU MPOBEACHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHUH B TIOBCEJIHEBHOW JKM3HU [UIS OIEHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS.  00sI3aTEIbHBIM yYUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl 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 OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuHOU KapTUHBI Mupa. CucTeMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOIbI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toprpetsr: Y. {apBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTo/IbI TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

XKusbie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3y4eHus Ouonoruu. OTIHYue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHUIOBOM,
HKOCUCTEMHBIH (OMOreo1eHOTHYECKHI ), OoChepHBbIil.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

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

OyHKIUM BOJBI M MHUHEPAIbHBIX BelIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezamMeHnMmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS] WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHTHI — Ouonornueckue karamusaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA IIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Burtamuupl. Orianuus  ¢GEpMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIaKTO3a) W TOJNHCcaxapuibl (KpaxMmal, TJHMKOTeH, IeJUToNno3a). buonornyeckue QyHKIUU
YIJIEBOJOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapoduibHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonoruss — Hayka o kietke. Kierounas Tteopusi — mpuMmep B3auMMOICHCTBUS HAEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak nenocrtHas >xuBast cucreMa. OOLIMe NMpU3HAaKU KJIETOK: 3aMKHYTasl HapyKHas
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MIPOKapUOTHUYECKON KJIeTKU. KieTounas crenka Oakrepuil. CTpoeHHE SyKapUOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmxu, muzocoMsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IIACTHI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUUKH, KT'yTUKU. DYHKINU OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoJIeKyJbl 0enka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE sIApa KIETKN», «Y TIAEBOABDY, «JIunuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, KUBOTHBIX U OaKTEepHAbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «/3yueHne KaTaaTUTHYECKON AKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTEHHWH, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METabO0IM3Ma.

Tumnbel oOMena BemiecTB: aBTOTPOGHBIN U rerepoTpodHbi. Pons depmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass (a3pl (orocuHTe3a. Peakuuum ¢doTocunTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a IS KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoneduimuTa 4yenoBeka

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPUNIMS, peBEpTa3a M HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl:  «Tumbel  muTaHus», «Metabomm3m»,  «MUTOXOHAPUSIY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K Bupyca CIINa, OGakxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenne [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uKki, WM KU3HEHHBIM Uk kieTku. Wutepdaza m muto3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [luTonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYATbHOTO Pa3BUTHUS
OpraHNU3MOB.

lenenne xnetrkn — muto3. Cramgum muto3a. Ilpoiecchl, mpoucXonslye Ha pa3HbIX
CTaJusX MUTO3a. BuoNornueckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccel, nmpoucxojsmue Ha craausx Mmenosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KMBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaTo3ouf,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX MKUBOTHBIX: ApPOOJIEHHE, TacTpyJsLus,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButne pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KIeTOUHBIH LMK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«litnexnerka Miekonurawoomero», «KapuokuHe3 B KiIE€TKax KOpeUlKa JyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
SMOpHOJIOTHUN B CTAHOBJIEHUU IeHETHKHU. BKitag poccuiickux 1 3apy0eKHbIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOJIOTUYECKUM, LHUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonorubpuaHo€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasumino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe  ckpenyBaHue. 3aKOH  HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpEIBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruilenHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHMe NPU3HAKOB, CIEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, niaM reHOTUIMYECKas, U3MEHUMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoIeCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



NPUYHHBI MyTanuid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1I[P-anammu3a. HacnenctBeHHnsle 3a0o0ieBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICUCHUS] T€HETHUYECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmMoaeicTBie ajmielibHbIX T€HOBY, «['eHeTHUeCcKrne KapThl PaCTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnn KpoBu», «MyTaloHHas
WU3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPacKu Tena), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3ydeHne MoaupuKanMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbI CeNEeKIUU. MacCOBBIM M MHAMBUIAYAIbHBIH OTOOPHI B CENEKIIUU
pacTeHui u kUBOTHBIX. OLIeHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCHeXu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIYy4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranuszmoB. Kiierounas unxenepus. Knetounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BaHOB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paborer akagemumka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosoIMOHHAS OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MecTO B OMoJ0ruu. BiysHue 3BONIOIMOHHOM TEOpHH Ha pa3BUTHE OMOJIOTHHU U IPYTHUX HayK.

CBuzerenscrBa dBomonuM. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIMCH, MepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PYAUMEHTApHBIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopus Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPH
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesn€HHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymue cuibl (GakTopbl) 3BOJIOLUMU BHJIOB B Mpupoje. MyTalmoHHBIN Mpolecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpaus.

EcrectBenHblii oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbl eCTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3yNbTaT dBOTIONHH. [IpuMepsl TPUCTIOCOOICHHI
y Opranu3MoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MakposBomonus. @opMbl 3BOMIONUH: (QuUIIeTHYEeCKasi, TUBEPreHTHAas, KOHBEpreHTHasl,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

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

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

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacteHuil», «MHOroobpasue Mmopos
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Unnoanantamuny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
OpranusMoBy, «I eorpaduyeckoe BuI000pa3oBaHme», « IKOJIOTHIECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00BEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe nArymku», MukKponpenapat «Jpozodunay (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHMYECKMX. OKCIEPUMEHTAIBHOE  IOJATBEPXKICHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKIETKHU. [IepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie nmo dpam U nepuojam. Karapxeil. Apxelickag Hu
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MaaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucreMa OpraHM4ecKOro Myupa Kak OTpakeHUE 3BOJIIOLMUA. OCHOBHBIE CUCTEMATHUECKUE
TPYIIIBI OPraHU3MOB.

OBOJIONMST YEJIOBEKAa. AHTpPOIOJOTHS Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKICHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoek npsmoxonsdimmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cuCcTeMa OpraHU4ecKoro Mupay», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue dYemoBeka» (OIOCTBI  aBCTPANONMTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOMTAEMBIX )KHBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsbl H OKpPYKal0IIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Oxonorunueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKHUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOeHust OPraHu3MOB K JEHCTBHIO a0MOTHUYECKUX (PaKTOPOB. bHOIOrHYecKue puTMBI.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJIALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JluHamuka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaHU».

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

[Tpaktrueckas padota Ne 2. «[Toacuér MIOTHOCTH MONYJISAUNA PA3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckne cuctembl (9kocucremsl). [loHsTne 00 sKkocucTemMe M OHOreoLEHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM 93KOCHCTEMBI: Omomacca,
OPOAYKIMS. ODKOJIOTMYEeCKHe NHpaMHbl: HPOAYKIMM, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIe 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonorndeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuipl, coctaB U CTpyKTypa OHOCOEPHI.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OWOT€OXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NpUPObl U yernoBeuecTBa. CoxpaHeHue 6MopazHooOpa3us Kak OCHOBA
ycroifunBocTd Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU PECYpCaMH U MX
ucnosib3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «Ilumesble nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BooEMay, «ArporeHo3», «lIpuMepHble aHTPOTNOTCHHBIE BO3JCHCTBHS HA TPUPOIY»,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nNouBy, «I[lapHukoBsIi AP hexT», «DaKTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue
XKu3HH B Omochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepomaa B Ouochepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIbTYyp», TIepOapud M KOJUJIEKIMM PpacTeHUH U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType ITMYHOCTHBIX pPE3yJbTaTOB OCBOCHUSI Tpeamera «buosiorusy» BblieIeHbI
CIICAYIOIIME  COCTAaBIIAIONIINE: OCO3HAaHWE OOYYaAIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOMNPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUIMXcs PYKOBOJACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HaJM4Me SKOJOTMYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH 1LIEJIN U CTPOUTH KU3HCHHBIC TIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHMS TpeameTra «buosiorus» MOCTUTalOTCs B €IMHCTBE
yueOHOM M BOCIUTATENBHON IEATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKHUMHU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHU IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEH MO3UIIMHM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PEe3yIbTAaThl OCBOCHHS Y4eOHOTO mpenMera «bruonorusy NOmKHBI OTPaXKaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM  POCCHHCKOrO  OOIIecTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OIbITa ACATEIHPHOCTH B TMPOIIECCE peaTn3allii OCHOBHBIX
HaIpaBJIe€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  OO0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX MPOEKTOB,
pelIeHNH yu4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHUH OWOJIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YMEHHE YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSMU, KYJbTYPHBIMUA HEHHOCTSMU U COLIUAIbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHUICKON TPXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K NPUPOAHOMY HACIEAUI0 M MaMSATHUKAM [PUPOJIBHI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OMOJIOTUY, TOHUMAaHH 3HAU€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c¢(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHME K CBOUM POIMUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAIBHOIO 0J1IArONOJIYYMsI:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TFOTOBHOCTb K aKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HH;

7) IKOJIOTHYECKOT0 BOCITUTAHUS S

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUHN ISl OKPY>KAIOLIEH CPeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOPETACMbIE TIPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHMS B MPUPOJIEC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIPUSATHE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBINIICHUS, SKOJOTUYECKON KYIbTYphI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIMoOHATBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHIU 1IeJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroleM
MHpE Kak O €eIWHCTBE TNPHUPOABI, YEIOBEKa U OOIIeCTBA, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOMW IMBHIM3AINU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIBLHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH O0y4arouuxcs, GopMUpyeMoil Ipu U3y4yeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI HAa OCHOBE HAyuyHbIX (DAaKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOJIYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXmpenMeTHbIe) 0OIIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenr(uKy METOZ0B IMO3HAHMSI, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpOILeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeHCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ecreunBaroOIIne
¢dopmupoBaHre (HYHKIMOHATBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JEHCTBUS B I103HABAaTEIbHOH W
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouero odpa3oBaHus
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh M aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
HNOHATUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATH CBA3H C JPYTUMHU MOHATHIMM);

ONpeAeNsATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIEHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLCHHBATh COOTBETCTBUE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelLIeHUs] TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METO0B [103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEN, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUnoTe3y €€ pelieHusl, HaxOIUTh AapryMEHThI IJs JO0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBI OIIbIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JHUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampoChl M TNPUMEHATh pa3IMYHble METOAbl NpPU TOHUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLueil: TPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTW4eCKHe 3HAKHM M CHUMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUS TMpeUlaraéMo 3aJa4yd, YYUTHIBAaTb HMHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU II€PErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUs C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA 110 €€ INOCTHIKEHHIO: COCTAaBIATH IUIAH JACHMCTBUH, PaCIpPElNesATh POJIM C YYETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U1 BBIABIECHUS NpoOJieM M HX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEIIOYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TIPOSIBIIEHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH MO3HABATENIbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CrieruQuueckue sl yaeOHoro npeamera «buosorus» HaydHbIe 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
JEeSITeIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe IpeAMETHBIE Pe3YJIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOIOrMYECKHX TEPMHHOB M MOHSATHUN: )KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TEeOopuu (KJIeTOYHas, XPOMOCOMHAas, MYyTallMOHHAsd,
[EHTpaJibHasl JIoTMa MOJeKyJsipHO Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuit H. U.
BagunoBa), onpeaensTe rpaHULbl UX TPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIIIBM)KEHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMbBIMU
BEJIMYMHAMHU, OOBSICHEHHE TNOJYyYEHHBIX PpEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BEILIECTB U
IPEBpAILCHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTY4YEHHbIE 3HAHUA U1 OOBACHEHHs OMOJOIMUYECKUX IMPOLECCOB U
SBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeYeHus
0€30MIaCHOCTH CBOETO 3[I0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpY)KaloIled MPUPOAHONH cpelne, MOHUMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIUBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILIEHUBATh U HHTEPIPETHUPOBATH HHQPOPMAIUIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIC IHMCHBMEHHBIE M YCTHBIE COOOIICHHS, 0000IIas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe W POJM OWOJIOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YEJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHUE PacCKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BT, TIOMYJISIIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHME, JSKOJIOTHYECKHE (DAKTOPBI, HBKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJIICHWH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOIBI HA OCHOBAHHH MTOJyYSHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YCHHbIC 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUSI B OKpYXarollell NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEICCTB U SHEPTHH B IKOCHCTEMaXx (L[CTU MTUTAHMU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMs, BKJIIOYAIONIYIO ITICEBIOHAYYHBIC 3HAHUS W3 Pa3JIMUHBIX HCTOYHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(MOPMALMI0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bu6nmoreka [IOK
L broorit kak Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzHenesreabHOCTb KJIETKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 3 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
8 Peseparioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 DBOJOMOHHAS OUOIOTHS 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubnroreia LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
3) PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoymuecTso yacon Nara D1eKTPOHHBIE HUPPOBLIE
i Tema ypoka Konrpoabnbsie IIpakTHueckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
bu6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 04.09.23 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS YKHBOU
2 iplipfﬁf:}iﬁﬁﬁi?aﬁgiiifﬁx 1 0.5 110903 ~ Pubmoreia LIOK
) P ' A https://m.edso00.ru/863e6122
METOIOB IIPU U3yYCHUU
OMOJIOTHUECKHX 0OBEKTOBY
3 buonornyeckue cuCTEMBI, 1 18.09.23 bubmuorexa [JOK
MIPOLIECCHI U X M3YyYEHHE https://m.eds00.ru/863e6564
4 XuMHU4YeCcKuil cocTaB KiIeTku. Boma 1 95 09.23 bu6mmoreka [IOK
U MUHEPAIbHBIE COH R https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
b . 1 2.10.2
5 enku. CocTaB U CTPOCHHE OCIIKOB 02.10.23 https://m.eds00.ru/863e6072
depMeHThI — OHMOJIOTHYECKHE
Karanuzaropsl. JlaboparopHas
pabota Ne 1 «/3yueHue bubnmnorexa [JOK
6 1 0.5 09.10.23
KaTaJIUTHYECKON aKTHBHOCTH https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEPEe aMUJIA3bI
WJTU KaTajiasbl)»
b K
7 YraeBosasl. JIunumasl 1 16.10.23 nomotexa LO

https://m.edso0.ru/863e6870



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 Hyxneunosbie kucinorsl. AT® 23.10.23 https://m.eds0o.ru/863e6d5¢
9 HcTopus u MeToabl U3ydeHus 13.11.23 bubmuorexa [IOK
kietku. Knerounas treopust https://m.eds00.ru/863e6e88
10 Knerka kak meiaocTHast )KuBast 20.11.23
cucreMa
CrpoeHue 3yKapuoTUYECKOn
kieTku. JJaboparopHas padora No
2 «M3yueHue cTpOeHUS KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 27.11.23 https://m.edso0.ru/863e6ff0
OaKTepHii 110 MUKPOCKOITOM Ha https://m.edso00.ru/863e716¢c
TOTOBBIX MUKpOIpEnapaTax u ux
OTIMCaHHE»
bubmuorexa [JOK
12 OOMeH BelecTB M METab0IU3M 04.12.23 httos://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 doTocuHTE3. XEMOCHHTE3 11.12.23 https://m.edso0.ru/863e7c98
14 DHepreTu4eckuii ooMeH bubamorexa [OK
https://m.edso0.ru/863e7aae
JKW3HEeHHBIN LUKIT KJIETKH.
Jenenue knetku. MuTos.
15 JlaGopatopnas pabora Ne 3 05 18.12.23 bubnuoreka [IOK
«HabmroneHne MUTO3a B KIIETKAX https://m.edso0.ru/863e7dc4
KOHYMKa KOpEIIKa JTyKa Ha
TOTOBBIX MHKpOIpErapaTax»
16 buocunTes Oenka. Peakimst 95 1223 bubmuoreka [JOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
17 Tpancnsus — Ouocunres Genka 15.01.24 bubnnorexka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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.edso0.ru/863e796e

18 Hexnerounsie popMbl )KU3HU — 99 01.24 bubnuorexa [JOK
BUPYCBI o https://m.edso00.ru/863e7540
bu6mmoreka [IOK
19 ®dopMbI pa3MHOKEHUST OPraHU3MOB 29.01.24 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK
2 Meii .02.24
0 cHos 05.0 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue M pa3BUTHE TIOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 Jlaboparopuas padota Ne 4 05 12.02.24 bubmmoreka [JOK
«M3yueHne cTpOCHUS MOJIOBBIX https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOITpernaparax»
99 NunuBunyanbHOE pa3BUTHE 10.02.24 bu6mmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
23 EZSEZH:(:B;;:S/TK; I/(I) 26.02.04 ~ Promoreia LIOK
g R https://m.edso00.ru/863e862
U3MEHYHUBOCTH
3aKOHOMEPHOCTH HACIeI0BaHUS
bu6nmoreka [JOK
24 IpU3HAKOB. MOHOTHOpUIHOE 04.03.24 httos://m.eds00.ru/863e8878
CKpEILIBaHHE
e élnm6p1/mHoe CKpCILIMBaHHUE. L osn BuGmorexa LIOK
AKOT HESABHEHMOTO e https://m.edsoo.ru/863e89a4
HaCJIeIOBaHMsI TPU3HAKOB
CremieHHOe HaclieJOBaHUE
bu6 OK
26 npu3HakoB. JlabopaTopHas pabora 0.5 18.03.24 nommorexa

No 5 «M3yueHune pe3ynbTaToB

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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

MOHOTHOPUIHOTO U JUTHOPHUIHOTO
CKpEIIMBAHUSA y APO30(HIIBI HA
TOTOBBIX MHKPOIIpEnapaTax»

I'eneTuka nosia. Hacnenoanue bubmuorexa [JOK
27 1 25.03.24
MIPU3HAKOB, CIICTUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
H3MeHYHnBOCTb.
HenacnencTBenHass ”3MEHYUBOCTD.
28 JI/II::GOle)w;szuI p;GOZaJ\f 6'0" 1 0.5 01.0424  Dubmioreia LIOK
yi s H https://m.edso0.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHUAIIOHHOTO PsJIa U
BapHaIllMOHHON KPUBOM»
HacnencrBeHHass ”3BMEHUYHUBOCTb.
077, b K
29 JlaGoparopuast pav60Ta Ne 7 1 05 08.04.24 uommoteka 11O
«AHanu3 MyTaiui y 1po30Quibt https://m.edso0.ru/863e8efe
Ha TOTOBBIX MHKPOTIPEIIapaTax
bu6nmoreka [JOK
30 r 1 15.04.24
cHeTHita feroperd https://m.eds00.ru/863e8d78
PesepBHrlIil ypok. O6001IeHNE T10
31 TeMe «HaciencTBEHHOCTD U 1 22.04.24
W3MEHYUBOCTh OPTaHU3MOBY
bu6mmoreka [IOK
32 C 1 29.04.24
CACIII KAkt Hayka 1 iponece https://m.edso00.ru/863e9214
33 MeTOJII)IUI/I JOCTHIKEHHS CENEKITNHI 1 13.05.24 bu6mmorexa [IOK
pacTeHui U KUBOTHBIX https://m.edso0.ru/863e9214
buorexHonorus Kak orpacib bubmuorexa [IOK
34 1 20.05.24
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4



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/863e9336

[NPOT'PAMME




11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
. bu6mmorexa [IOK
1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 05.09.23 https://m.edso0o.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 12.09.23 bubmuorexa [JOK
00 3BOIIOLIUH R https://m.edso00.ru/863e9570
bu6mmoreka [IOK
M 1 19.09.2
3 HHPOIBOIMONIA 9.09.23 https://m.edso0.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
bubmuorexa [JOK
4 Jla6 6ota Ne 1 1 0.5 26.09.23
abopatoprai pabota https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 03.10.23 bubnuoreka [IOK
(aKkTOpPBI) IBOITFOIUH o https://m.edsoo.ru/863e9da4
bu6mmorexa [IOK
6 E i 1 10.10.23
CTCCTBCHHBIF OTOOP H €O popMe! https://m.edso0.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas 1 05 17.10.23 bubnuotexa [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCUTEJILHOTO XapaKTepay
8 Hamnpasnenus n nytu 1 93.10.23 bubnnorexka [JOK

MaKpO3BOJIOIMH

https://m.edso0.ru/863e9cle



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
https://m.edsoo.ru/863e9c1e

9 HeoOpaTtumocTs 3BOIIONINN 07.11.23
10 Uctopus )f(I/I?)HI/I Ha 3emJie U 14.11.23
METO/JIbI €€ U3YICHHUS
1 ['unoTre3sl MpOUCXOXKACHUS KU3HU 91.11.23 bu6mmoreka [IOK
Ha 3emie o https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe xu3HM Ha 3eMIe 10 3paMm 98.11.23 bubmuorexa [IOK
U Mepuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTHTEIHLHOTO U KUBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 05.12.23 bubnnorexa [JOK
«M3yueHne HCKOMAaEeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cuctema 121223 bubnuorexa [JOK
OpPraHMYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa 19.12.23 bubmuorexa [JOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
16 JiBuoxymue cuibl (pakTopsl) 96.12.23 bubnnoreka [JOK
aHTPOIIOTEeHE3a o https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUN DBOIIOIIHNA 16.01.24
YeJoBeKa
UYenoseyeckue pacsl U MPUPOJHBIE bubnmnoreka [JOK
18 23.01.24
aJanTalyy YeJoBeKa https://m.edsoo0.ru/863eaea2
PesepBubIil ypok. O600611eHIE 1O
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE 30.01.24
KHU3HU Ha 3emiie»
20 DKOJIOTHs KaK HayKa 06.02.24
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE 13.02.24 bu6nmoreka [JOK



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

(baxTopsl

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

AOGuoTtndeckue HakTophbI.
Jlaboparopuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

bubmuorexa [JOK

22 pacTeHMi U3 pa3HbIX MECT 0.5 20.02.24 https://m.eds0o.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusanue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 bruotnueckue hakTopsl 27.02.24 https://m.eds0o.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisitun. [Ipaktuueckas pabota
24 Ne 2 «IToncuér mioTHOCTH 0.5 05.03.24
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
Coo0riecTBa OpraHu3MOB — bubnmnorexa [JOK
23 OMoLeHO3 12.03.24 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHE CUCTEMBI 10.03.24 bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN
97 9KOCHUCTEMBI. JKOJIOTUYECKHE 96.03.24 bubnuotexa [JOK
nupamuibl. CBOMCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus
28 [TpupoHbIE S5KOCUCTEMBI 02.04.24
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 09.04.24
30 buocdepa — riobanpHas 16.04.24 bubnnorexka [JOK
’KOCHCTEMa 3eMIIH https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 23.04.24 bubnuorexa [IOK



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

ouochepsr https://m.eds00.ru/863ebd16
32 YenoseuecTBo B Omochepe 3emiun 1 30.04.24
Cocy1iecTBOBaHHUE MPHUPOJIBI U bubmuorexa [JOK
33 qenziqema o L 14.05.24 https://m.edsg).ru/863eba1e
PesepBHeIit ypok. O6001ICHNE
34 teMbl «Coo0IiecTBa u 1 21.05.24
9KOJIOTHYECKHE CHCTEMbBD»
OBUIEE KOJIMYECTBO YACOB I10 34 5

[NPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLECCA

1. buonorus. Paboune nporpammel. [IpeameTHas iuaus y9eOHUKOB «JIMHUS >KU3HU».
10—11 xmacce! : yue0. mocobue s obmeoOpa3oBar. opranu3anuii: 0a3oBblii ypoBeHb / B.
B. Ilaceunuk, I'. I'. IlIBemnos, T. M. EdumoBa. — M.: IIpocsemienue, 2017. — 96 c.

2. VYueOuuk: buomorms. OOmas  Owomorms. 10-11  xm.: y4eOHHMK  JuId
obmeoOpazoBaTenbHbIX yupexacHuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py6roB: - M.,
[Tpocsemenue. 2019 .

3. Meronuueckoe nocooue Annpeesoit H./[. buomorus.10-11 knacest /H.JI. Auapeena,
C.IO. Actanuna .- M.: Muemo3una, 2015.

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
1. Vuebnuk: buonorus. O6mas 6uonorus. 10-11 ki1.: yuebHuk amst o01ieo0pa3oBaTeIbHbIX

yupexaenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py61oB: - M., [Ipocsemenue. 2019

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA
1. Metoaunueckoe nocobue Auapeesoit H.JI. buonorus.10-11 xnaccer /H.JI. Anapeesa, C.1O.

AcranuHa .- M.: MEeMo3uHa, 2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET
HNHTepHeT —pecypcbl
bu6mmorexa [IOK

https://m.edso0.ru/863eb10e

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863ebd16




