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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JJISl ONpPEIEICHUs
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mnpenmera «buoiorus» cocraBuim:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obuiero odbpaszoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OUoIorumy,
e 3HAUYCHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYypA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IEeNIx, 00 oOuieil cTparerun 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIMUXCS cpeAcTBamMu ydyeOHoro mnpeamera «buomnorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B nporpamme 1o OuONOrMM TakKe YUMTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IpPEIMETHBIM pe3ysibTaTaM O00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON I€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOCHMIO COJIepKaHMsI OMOJIOrMYECKOro 00pa30BaHMUsL.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPHUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIECHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a Takke
3HAHUH O CTPOEHUH XKMBBIX CUCTEM PA3HOI'O PaHra M CyIIHOCTH OCHOBHBIX IPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUW B IOBCEIHEBHOM KM3HU JJIs1 pEIICHUs MPUKIIAJHbIX 33/1a4, B TOM 4Hcie: TpoUIaKTUKU
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€JIecO00pa3HOro MOBEAICHUS B OKpYKarollel MPUpOIHON cpefe,
aHaJIN3a BIMSHMS XO3AHCTBEHHOM [EATEIbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJIEHHE BHUMAaHMS K NPUKIAIHOW HANpPaBICHHOCTH y4eOHOIO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCThIO 00eCreYeHUs YCIOBHUM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeAroiaraet
dopmHpoBaHHEe y O0YyYalOIUXCsS CIOCOOHOCTH AAaNTUPOBATbCS K U3MEHEHUSIM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpPoe, €€ OTIIMYUTEIBHBIX PHU3HAKaX — YPOBHEBOM
OpraHM3aliil U OHBOJIOLMU, CO3JaéT YCIOBUSA [UIA: TO3HAHUS 3aKOHOB >KUBOM MPUPOIDI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro oodpasa
YKU3HU, 3KOJIOTHYECKOTO MBIIIJIEHUS], LIEHHOCTHOT'O OTHOIIEHHUS K KUBOM IPUPOJE U YEIIOBEKY.

Bonbmioe 3HaueHne OWMOJNIOTHS HUMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosoruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYIBTYPBHI, CIIOCOOCTBYET
WHTETpAIM OWOJIOTMYECKUX 3HAHUI C TPEJCTABICHUSMU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbIe MM0OJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» COCTaBUIM OCHOBY Ul ONpENENeHHs] IMOAXOJI0B K OTOOpy u
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeNbHOCTH. Oco00€ MECTO B ATOM cHUCTEMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP’KaHUs, KOTOphIE CIYyKaT OCHOBOM g (QOpMUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OMOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepuaga B MporpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType yueOHOro mnpeamera «bHOIOTHs» BBIIEIEHBI CIACAYIOIMINE COACPKATEIbHBIE JTUHUU:
«buonorus kak Hayka. MeToibl HAy4YHOTO To3HAHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«DBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTH.

enr um3ydenus yuebHOro mnpenmera «buomorusi» Ha 06a30BOM YpPOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

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

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUSAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3axX, MpaBUiaXx, CIYKallMX OCHOBOH Il (OpMHUpPOBaHUS
MPE/CTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHH, MHOTOO0OpPa3MU M OCOOCHHOCTSX MHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHY;

dbopMupoBaHHe Yy OOYYarOMIMXCS TMMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPUYECKHX
CITOCOOHOCTEH B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIXO0/I0B K U3yYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiH;

CTaHOBIIEHHE Yy OOydJarommxcsi oOmell KymbTyphl, (YHKIHOHAIBHONH TPaAaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYArONIUXCS YMEHUH WILTIOCTPUPOBATh 3HAYCHHE OMOJOTHMYECKUX
3HAHUNU B MPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HIA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOTIOCHHS ATUUECKUX HOPM MpU MPOBEACHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

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



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKM3HU JUIS OIECHKH
NOCJIEACTBUM CBOEH NEATENbHOCTU IO OTHOIIEHHIO K OKpYXaroulel cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 kimacce — 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 OHMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHbI MUpa. CucTemMa OMOJOTHYeCKUX HayK.

MeTo1p1 TO3HAHMS KUBOM MPUPOIbI (HAOII0OJeHIE, SIKCIIEPUMEHT, ONUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemMoHcTpaumMu:

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

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOW TPUPOJIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKubie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHUs: Ouosioruu. OTIIMYue KUBBIX
CHUCTEM OT HEOPTAaHHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIIUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTreo1IeHOTHUECKUI ), ONOCEPHBII.

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 BOJIBI M MHUHEPAIbHBIX BeEIIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

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

®epMeHTHl — Ouoniornueckue KaranmsaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA IIEHTD,
cyoctpatHas crnenuduuHocth. Kodepmentsl. Buramunbl. OTiuuust  (QepMEHTOB  OT
HEOPTraHWYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TOJHcaxapuibl (Kpaxmal, TJIHMKOTeH, IeJUTono3a). buonornyeckue QyHKIUU
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne m ¢ynxmunm PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Mutonoruss — Hayka o kietke. KiierouHass Teopusi — mpuMep B3auMOICHCTBUS HAEH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIETKH.

Knerka xak nenoctHas >xuBast cucreMa. OOLIMe NMpU3HAaKU KJIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTEMa CUHTE3a Oeka.

Tunbsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KJIeTKU. KieTounas crenka Oakrepuii. CTpoeHHE SyKAPUOTHIECCKOW KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAS CTEHKA, TNIMKOKAIHMKC, MX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmku, muzocoMsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MMTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IJIACTHI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUUKH, KTyTUKU. DYHKIUU OPraHOUAOB KIETKU. BKitoueHus.

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

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lUlneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

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

Tabmuer u cxembl: «[lepuomudeckas TabmuIa XUMHYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes Oenkay, «CTpoeHne MoJIeKyJbl 0enka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTtpoeHne 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE sApa KIETKUY, «Y TIEBOABDY, «JIUnmuas».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX U OaKTepHabHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «/3yueHne KaTaaTUTHIECKON aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTHYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboInu3Ma.

Tumnber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHbi. Pons depmeHToB B 00MeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakium ¢dorocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIHUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl SHEpreTnyeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTu4YecKoi mHpopmanuu B KJIETKe. [ €eHETHYEeCKUH KOJ M €ro CBOWCTBA. TpaHCKPUIIIIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeitust BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpycoB. baktepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc uMmMyHOAepUIINTA YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, peBEpTaa W HWHTErpasa.
[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JIE€BaHUM.
JdeMoHcTpanum:

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

Tabmumer w cxembl:  «Tunmel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Portocuntes», «Crpoenue AHK», «Ctpoenue u
dbyHKkMOHUpOBaHWe TeHa», «CuHte3 Oenka», «l'eHeTnueckuii  Kom», «Bupycs»,
«bakrepnodarn», «Ctpoenune wu ku3HeHHbIH 1uka Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammiaukauu «Yasoenune [IHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KIeTKU», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne xmerkn — muto3. Cramum mwurosa. [Ipomeccel, mpoucxonsdiue Ha pasHBIX
CTaauAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

@opMBl  pa3MHOXKEHMSI OpPraHW3MoB: Oecroysioe U mosioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIrE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHUPOBAaHUE OPraHMU3MOB, €r0 3HAYEHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaUEHUE MEH03a.

["ameTorenes — mnpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y KHBOTHBIX. [100OBBIE JKene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro30oup,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIOOTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTMBHOE pa3MHOXXEHUE pacTeHUi», «JleleHne KIETKU
Oaxtepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KileTOUHBIN LUK,
«Permukanus ITHK», «Muto3», «Menos3», «lIpsmoe u HenpsMmoe pa3Butue», «l'aMeroreses y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«litnexnerka Miekonurawoomero», «KapnoknHe3 B KiIE€TKax Kopellka JyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue ketkny, moaens JJHK, Mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydyeHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKI1ag pocCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPHIIOJIOTUYECKUM, LUTOT€HETHUYECKUM, MOJIEKYJIIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eMHO000pa3usi THOPUAOB MEpBOTO mokoJieHus. [IpaBuio
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyecke OCHOBBI TUTMOPHUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTIPE/IeTICHUs] TEHOTHUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJeI0BaHMI0 TeHOB. HapyllieHue cluerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHUIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcCJeACTBEHHasA. Ponb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, niau reHOTUIMYECKas, U3MEHUMBOCTb. KOMOMHATHBHAs N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoIlecCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Krnaccu¢ukaiuss MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacTroTra



NPUYHHBI MyTaluid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast Haca€1CTBEHHOCTh U N3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealornYeckuii, OJIM3HELOBbIM, IUTOr€HETUYECKUN, OMOXUMHUYECKHUM, MOJEKYJISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HHM C  HACJIEACTBEHHOM  IMpPeIpacloiokeHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTalud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHE U JICUCHHUS] TeHETUYECKUX
Oone3Hell. MeauKo-reHeTHUecKoe KOHCYJIbTUPOBAHME. 3HAYEHHE MEIUIIMHCKOM T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

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

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmMoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl 4YenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoanpukauoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTalMoHHas
U3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JlurnOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpAacKu Tela), repdapuit
«I"'opox moceBHOW».

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3yslbTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopuast pabota Ne 6. «3ydenne mMoauduKkanmOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BapHallMOHHOTO psiJia U BapUAILlMOHHON KPUBOW».

JlaGopatopnass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U TIpolecc. 3apoKICHUE CEIeKIUU U goMecTukanusa. Yuenue H. 1.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OlLleHKa 3KcTephepa. bIM3KopoACTBEHHOE CKpeIMBaHUEe — MHOPUIMHT.
Uucrtas nwHusA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanmuss M e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIy4YeHUE IOJUIIOUAOB. JIOCTHKEHUS CEJICKLHMHM PACTCHMI,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss kKak oTpacib MPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u TpaHcrenneix opranusmoB. Kierounas umxenepus. Knetounsle
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXEHHUE pacTeHuid. KioHupoBaHuE BBICOKONPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYEeCKHMe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToptpersr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuipl u cxembl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTOOOpasusi KyJIbTYpPHBIX
pacteHui», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KynabTyphl U KIOHHpOBaHHE», «KOHCTpyHpoBaHUE M TIEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CENEKUUU PACTeHHH M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035TUCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosroIMOHHASA OHOJIOTHS.

[IpeanocbuUIKM BO3HWKHOBEHHSI SBOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MecTO B OMoJ0ruy. BiysHue 3BONMIOLMOHHOM TEOpHH Ha pa3BUTHE OUOJIOTHHU U IPYTHUX HayK.

CBuzerenbcrBa dBomonuu. [laneoHTosOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JieTonucH, nepexoansie popMel. buoreorpaguueckue: cxoacTBo
U paznnume GayH 1 Qpiop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIUyusl 3MOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIoKyle Cuibl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesNéHHas HW3MEHYMBOCTb, OOpbhOa 3a CyIIecTBOBAHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Bosonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymiue cuibl (pakTopbl) 3BOJIOLNUU BHUJIOB B mpupoje. MyTalmoHHBIN mpolecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymsiiiyioHHble BONHBI M JApedd reHoB. Mzomauus u
MUTpaLus.

EcrectBennblii oTOOp — Hampaistomuid ¢aktop 3Bomonnud. PopMbel eCcTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3ybTaT dBOIONHH. [IpuMepsl TPUCTIOCOOICHMI
y OpraHu3MoB. ApoMop(h 036l U UIMOAATITAIIH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxaeHue oT HeCIeHATU3UPOBAHHBIX MPEIKOB. [Iporpeccupyrommas
crienManu3anys. AxanTuBHas paadaiysl.
JdemoHcTpaumuu:

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

Tabmuuplt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiie», «3apoJblid
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DPopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacTteHuii», «MHOroodpasue mopoj
JKUBOTHBIX ), «Ilomymsumy, «MyTanuoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Unnoanantamumny, «OO0mas aerenepauus», «JBmwkymme cuibl sBomronuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapeuna», «bopwba 3a cymectBoBanue», «IIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPacKH, HaOOp IUIOA0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX PUCTOCOOTICHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpaduueckass kapra Mupa, KoOeKmus «@DOpMBI COXPaHHOCTH HCKOIAeMbIX
KUBOTHBIX U pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopaTtopnast padota Ne 1. «CpaBHeHHE BUIOB MO MOP(OIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEJCTaBICHUS O 3apOXKACHUU KW3HU. HaydyHble rUmoTe3sl BO3SHUKHOBEHHS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble aTanbl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie 1o dpam U nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickas dpel. [lanmeo3oiickas spa u €€ TEpPHOIbl: KEMOPHHCKHH, OPJIOBHKCKHM,
CUJIypUHCKHUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

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

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKka KJIMMaTa M TeoJIoTHYecKuX MpoieccoB. OCHOBHBIE 3Tallbl 3BOJIOLUHI
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPTaHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST  4YEJIOBEKAa. AHTpPOINOJIOTMSl KakK Hayka. Pa3BuTHe TMpencTaBiICHUA O
IIPOUCXOXKACHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorese3a. CxoAcTBa U pa3indMsl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeIbIi,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTpaHEHUsI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIEeOoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajioujiHas  (9KBaTOpUAlbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmune! 1 cxembl: «Bo3aukHOBeHHEe COJHEYHOH CHCTEMBI», «Pa3BUTHE OpraHNYeCcKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCEOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNoBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UeoBeUeCKre pachiy.

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTpPAJONUTEKA,
MUTEKAaHTPOMa, HeaHJAepTalblla, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJorHueckas Tabiauia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckas padota Ne 1. «3ydeHrne MCKOMAeMbIX OCTATKOB PACTEHHMM W KUBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl 3KOJIOTHYECKUX
MCCIIEI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AYIIHAs,  IMOYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

Oxonoruueckue (akropsl. Kimaccudukamus skogorudeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOTIOTEHHBIE. J[eliCTBHE KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brongornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, cCMMOMO03 U ero ¢opmel. [lapazutusm, koomnepaius, MyTyaau3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHEe OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApAKTEPUCTHKK monyaanuu. OCHOBHBIE [OKAa3aTeNd IOIMYJISLUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETyIIsIIus.

JdemoHcTpaumuu:

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



Tabmumpl u cxemsl: kapta «IIpupogabie 3081 3emuny, «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsauuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUN
uH}y30pun-Typenpkn», «llumessie memnmy.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTCHUI M3 Pa3HBIX MECT
oOUTaHU».

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo  opranusmMoB —  OuoneHo3.  CTpyKkTypbl  OHOLIEeHO3a:  BHJOBaf,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanThel. CBsi3M B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [lonsTne 00 sKocucTeMe UM OHOreoleHO3e.
@DyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB M TOTOK SHEprud B dKocucteme. Tpoduyeckue (MHIIEBBIE) ypOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeld S3KOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHJIbl: HPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAMOperysnus, pazsurue. Cykueccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buosoruueckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycroiunBocTH 3KocucTeM. CoxpaHeHHe OMOJIOrHYeCKOTo
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBeCHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BemecTB M OHWOT€OXMMHYECKHE INHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIITH.

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

CocymiecTBoBaHH€e NpUPObI U yenoBeuecTBa. CoxpaneHue 6MopazHooOpas3us Kak OCHOBA
ycroifunBoctd Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIAHBIMHU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuubl u cxemsl: «llumessie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuranusy», «IKoJOrHMueckas mnupamuaa», «buocdepa u YenoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jecay», «buoreHos
BosoéMay, «ArporeHo3», «l[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHUCTBUS Ha TIPUPOIYY,
«BaxkHeiime MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmmias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nNouBy, «I[lapHukoBsIi d3Q ey, «DaKTopb
PaIMOaKTUBHOTO 3arps3HeHus1 Onocdepn», «O0mas cTtpykrypa ouochepsn», «Pacnpocrpanenue
XKu3HH B Omnochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

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



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpyIliiaM oAHoro Buja, KpacHas kaura Poccuiickoin
Deneparun, N300pakeHHsI OXPaHIEMbIX BUIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHS
00y4arIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IUYHOCTHBIX pPe3yJbTaTOB OCBOCHHUS Mpeamera «buoiorus» BbIIEIEHBI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCHUMCKOW  IpayKIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOEXKJIEHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M UCTOPUUYECKHUX TPATULIMNA Pa3BUTHS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYy4arolUIMXcs PYKOBOJACTBOBAaThCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, HPHUCYUIUMHU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH 1LIETIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHMS TpeameTa «buoyiorus» MOCTUTaloTCs B €IMHCTBE
yueOHOM M BOCIUTATEIbHON NEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu MOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH MO3UIIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOT0  OTHOIICHHWS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJULUAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTrO npeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYUarOUIUXCs PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacIIMpeHUE >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCe Pean3allid OCHOBHBIX
HaIpaBJE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  O0ydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IMpaB M OOS3aHHOCTEH, yBaK€HHWE 3aKOHA H
MpaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX IMPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBIACHATH €€;

YMEHHME YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSAMHU, KYJbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB P 0OCYXJICHUU CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COJICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPaKIAHCKOM UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LHEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIMI0 M NaMATHUKaM HPUPOABL,
JIocTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHHE W pPa3BUTHE
OHMOJ0TUH, TOHUMAaHH 3HAYE€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3anuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c¢(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STUUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLIEHHUBATh CUTYAIMI0 U MPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAJIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi dCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHNE SMOIIMOHAIBHOTO BO3/ICMCTBUS AKUBOM IPUPOABI U €€ IIEHHOCTH;

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

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHKE U peajn3als 3J0pOBOro U 0e30MacHOro oOpasa KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U MICUXMYECKOMY 3JI0POBBIO;

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

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYIY, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON Y COLUAIIBHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHON AESTeNTbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUH BCEU
JKU3HH;

7) IKOJI0OrH4eCKOro BOCIIMTAHMS:

IKOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPYKAIOLIEH CPebl;

OCO3HaHHUE TTI00aTBLHOrO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PeleHUS;

CIOCOOHOCTH MCIIOJIB30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHUSI U YMEHMS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B MPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIPUSATUE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPEeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBINIICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTU K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPIIICEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JJaHUH [[€JIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroleM
MHpE Kak O €IUHCTBE TNPHUPOJABI, YETOBEKa U OOIIeCTBA, B TMMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHrun MpoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJII COBPEMEHHOMW IMBHIM3AINUN: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHust epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIlMOHATBHOMY
MCIIOJIE30BAaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TOBBIIMICHUS 0O0IIei
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DHYHKIIMOHATBHON
rPaMOTHOCTH O0y4arouuxcs, GopMUpyeMoOil Ipu U3yu4eHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, HMCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKpYXKAIoIIer0o MHUpPa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHbIX (DAaKTOB M MMEIOIIMXCS [aHHBIX C LENbI0 TMOJTYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHHS JJIs PElIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;



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

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUSA OOYYAIOLUXCA  MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIKE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(uKy METOI0B MMO3HAHMSI, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpPOILIeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeHCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 0OecreunBaroIIne
¢dopmupoBaHre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyJarommuxcs HCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JEHCTBUS B I103HABAaTEIbHOH W
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POpMYJIMpPOBaTh M aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIEHMs), pPacCKpbIBaThb CMBICH OHOJIOIMYECKHX
HNOHATUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKK, YCTAHABIUBATH CBA3H C JPYTUMHU MOHATHIMM);

ONpeAeNATh LEIN JEATEIbHOCTH, 3ajaBasi HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU 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-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs NMPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLCHHBATh COOTBETCTBUE PE3YJBTATOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBATb W BBIIOJHATH Pa0OTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:



BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus: npoodieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3JINYHbIX METO0B IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

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

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3UpPOBATh 3aj]ady, BBIIBUTATh
rUnoTe’y €€ pelieHusl, HaxOIuUTh apryMEHThl /Jis J0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJauyd pe3yjabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHANIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

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

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampoChl M TNPUMEHATh pa3IMYHble METOABI NPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJTh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPENCTBA NpH padboTe C OHUOIOTHYECKOM
uHpopMaLrel: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTU4YeCKHe 3HAKH M CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIGHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/UlaraéMoi 3aJa4yd, YYWUTHIBaTb HMHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacro3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMSIT4aTh KOH(QIUKTHI U
BECTH NIEPETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CIIOCOOaMHU OOIICHUS M B3aUMOJICHCTBHUS, NMOHMMAaTh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(bOopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI IIpU
pemeHny O0MoIornYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOEHCTBYSI IPU pEUICHUH yueOHOM 3a/1auH;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIUX WHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh LEJIHM COBMECTHOM JAEATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pPe3yIbTaThl COBMECTHON paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUI pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh MJIEH C IMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYILECTBISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHTYAIMSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh HMHUIIUATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHUAMM:

1) camoopranu3amnms:

WCIIOJIH30BaTh OMOJIOTMUECKHE 3HAHUS JUIsl BBISIBJICHHS TPOOJEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOLICHUIO K XKMBOW MPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKpYKaroIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JCSATEIHHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MIPEMOUYTCHHUIA,

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTH POPMHUPOBAHUIO M TIPOSBICHHUIO IIHPOKOHN IPYAUIIMH B Pa3HBIX 00JIACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEISAM;



BJIa/IETh HaBBIKAMH MO3HABATENIbHON pedIeKCcuu Kak OCO3HAHUSI COBEPIAEMbIX JEUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OI[EHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHBBI U @pTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

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

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIMOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3ULMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduyuecKkue s yaeOHoro npeamera «buonorus» HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IpeoOpa3OBaHUIO 3HAHWM, BHJbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
IporpaMMe IpeaIMETHbIE PE3YIbTaThl IPEACTABICHBI 10 TOJaM 00yUYeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYyHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOIOrMYECKHX TEPMHHOB M MOHSTUMN: KHU3Hb, KJIETKa,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHEe TeOopuu (KJIeTOYHas, XPOMOCOMHAs, MyTallMOHHasd,
[EHTpaJibHasl JIoTMa MOJeKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuil H. U.
Bagunoga), onpeaensaTs rpaHUIBl UX TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yYMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJMYyYEHHBIX PpEe3yNbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLIECCTBEHHbIE IPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUEeCKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUIYAIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YEHHbIE 3HAHUA U1 OOBSCHEHHs OMOJOIMYECKHX IPOLECCOB U
SBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeYeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpY)KaloIIed MPUPOAHON cpelae, MOHMMaHHEe HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUe, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPELIUBaHUS
JUTS IpeJICKa3aHMsl HAaClIeI0BAaHMS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThI, COONIIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHUYECKH OILICHHBATh W HHTEPIPETHPOBATH HH(OpPMAINI0 OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBAOHAYYHbIC 3HAHWUSA W3 PAa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHaIIbl), STUYECKHE ACTIEKThI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHMCHhMEHHBIE M YCTHBIE COOOIICHHs, 0000IIas
Ouonornyeckyro HWHGPOPMANHMI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

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

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJIM OWOJIOTMH B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKA JUISl peILeHHs] dKU3HEHHBIX 33/1a4;

YMEHHUE PacKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BHI, TIOMYJISIIIHS,
reHooHJ, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) 3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, JKOJIOTMYECKHE (PAKTOPBI, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEJyLIEHTHI, LIEN MUTaH!s, SKOJoruyeckas nupaMua, ouoreoueHos, ouocgepa;

yMEHHE W3/Iaratb Owosnorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHS SBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
KMBBIX CHCTEM, TIPOLIECCOB W SIBIICHUH, OpraHW3amus W TPOBEICHHE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX PE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOIBI HA OCHOBAaHHUH MOJTYYSHHBIX PE3YIIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX O0BEKTOB: BHUJIOB,
HOMYJSAIUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B YKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKJIOB B
ouocdepe;

yYMEHHE MPUMEHAThH MOJTY4YEHHbIE 3HAHUS A7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXaloIllel NPUPOAHON cpene, MOHHMMAaHUE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

yYMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJadyH, COCTABJISATH CXEMbI IEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJIHSITH J1a0OpaTOpHBIE M NpakTU4YecKue paboThl, COOMOAATH MpaBHUiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATH W WHTEPIPETUPOBATH HUH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3JIMUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHbBIC
IKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, POPMUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOLIEHUs, 00001mas
Ouonormyeckyro HMH(MOPMALMIO M3 HECKOJbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcsbl
bubmuoreka [{OK
1 b 2 0.5
HONOTHA Kak fiayka https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edso0o.ru/7f41c292
5 PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosanuyecTBO 4acoB
JJleKTPOHHBbIE LU (PPOBHIE
Konrtpo IIpakTH
Nenn/m  Tema ypoka o0pa3oBaTe/ibHbIE
Bcero JIbHbIE YyecKHe
pecypchl
padoThI padoThI
bu6mmoreka [IOK
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
bu6mmoreka [IOK
2 0 1 1
CrapTtoBasi quarHoctTuuyeckas padora httos://m.edsoo.ru/8636122
MeTtopl no3HaHus xuBor npupobl. [IpakTudeckas padora
3 Ne 1 «Mcrionb30BaHuEe pa3IMYHBIX METO/0B IPU U3YUEHUHU 1 05 bubnuorexa [JOK
OMOJIOTMYECKUX 00bEKTOBYBHOIOrNYeCKUEe CUCTEMBI, ' https://m.edso0.ru/863e6564
MPOLIECCHI U UX U3YUYEHUE
4 XHUMHUYECKUN COCTaB KJIeTKU. Boa u MuHEpaIbHBIE COJIN 1 bubmorexa [JOK
- Do P https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1
CITH. LOCTAB M CTPOCHHC DEIKOB https://m.eds00.ru/863e6h72
depMeHTHI — OHOJOTrHYecKre karanu3aropsl. JlaboparopHas
6 abota Ne 1 «/3ydeHne KaTaTUTHYCCKON aKTUBHOCTHU 1 0.5 bubmorexa [JOK
P B ya ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMIIIa3bl WIIH KaTalasbl)»
bu6mmorexa [IOK
7 L 1
YraeBozsl. JIumns: https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 H .ATO® 1
YIGICHHOBBIC RUCTOTH! https://m.edso0.ru/863e6d5¢
9 Ucropus u meTobl u3ydenus kieTku. Kierounas reopust 1 bu6nmoreka [JOK



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
https://m.edsoo.ru/863e6d5c

https://m.edso00.ru/863e6e88

10 Kierka xak 1esnocTHas ’uBas cuctema
Ctpoenue aykapuoTudeckon kietku. JlabopaTtopHas padora
. bu6mmoreka [IOK
No 2 «M3yuenune cTpoeHUsI KIETOK PACTEHUM, )KUBOTHBIX,
1 rpuOOB U OaKTEPHid 11O MUKPOCKOIIOM Ha TOTOBBIX 05 fttps2//m.edis00. 1L/BG 366110
p p A P https://m.eds00.ru/863e716¢
MHUKpOIIpenaparax u ux OIUCaHUe»
bu6mmoreka [IOK
12
Obuer BemecTs wtn META0OIH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
1 o . X
3 OTOCHHTES. ACMOCHITES https://m.edso00.ru/863e7c98
. bubnuorexa [JOK
14 C) 0
HEPreTHHeciat obMett https://m.edsoo.ru/863e7aae
JKu3HeHHbIN HUKI KIeTKU. [lenenne kinetku. MuTos. Bu6 LIOK
nonIMoTeKa
15 J1a6 6ota Ne 3 «Hab 0.5
abopatopHas padbora Ne 3 «HabmrogeHue MuTo3a B KJieTKax httos://m.edsoo.ru/863e7dcA
KOHUYMKAa KOpPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenaparax»
bu6mmoreka [IOK
16 b 0 .P
nocuHTe3 Oerka. Peakius MaTpU4HOTO CUHTE3a httos://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 T —
pancAi — bHocuHTes benka https://m.edso00.ru/863e796e
bu6mmoreka [IOK
18 H —
CKIICTOUHEIC (OPMBI KH3HH — BUPYCEI https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 @OpMBI pa3MHOKEHUSI OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBanue U pa3BUTHE MOJOBHIX KJIETOK. Bt OK
21 OmnnonorBopenue. Jlaboparopuas padota Ne 4 «Mzyuenue 0.5 noumoreka 1

CTPOCHUS MOJIOBBIX KJIIECTOK HAa 'OTOBBIX MHUKPOIIPCIIapaTax»

https://m.eds00.ru/863e81bh6



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.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

bubmuoreka [JOK

22 NuauBuayanbHOe pa3BUTHE OPraHU3MOB https://m.edsoo.ru/863¢8436

23 I'eneTtnka — Hayka O HacJIEJICTBEHHOCTH ¥ U3MEHUYUBOCTH bubmmorexa [JOK

https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEAOBAHUS TPU3HAKOB. bubnmoreka [JOK
MoHoruOpuIHOE CKpEITMBaHNE https://m.eds00.ru/863e8878

o5 JurnbpunHoe CKpeuBanyue. 3aKOH HE3aBUCHMOT0 bubmumoreka [IOK
HACJICIOBAHUS MTPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HacIeq0BaHuE MpU3HaKoB. JlaboparopHas

26 pabota Ne 5 «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U 05 bubnnoreka [JOK
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HITBI HA TOTOBBIX https://m.eds00.ru/863e8c60
MUKpOIMpernaparax»

97 I'eneruka nona. HacrnenoBanue mpu3HakoB, CHETICHHBIX C bubnnoreka [JOK
I0JIOM https://m.eds00.ru/863e8c60
N3menunBocTs. HeHnacnencTeeHHas N3MEHYMBOCTb.

28 JlaGopatopnas padora Ne 6. M3ydenne MmoaupuKkanmoHHON 05 bubnnoreka [JOK
W3MEHUYHUBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsAla U https://m.edso0.ru/863e8efe
BAPUALIMOHHON KPUBON»

Hacnencreennas usmenunBocts. JlaboparopHas padorta Ne 7.
29 «AHanu3 MyTanuil y 1po30¢uiibl Ha TOTOBBIX 0.5 bubnuorexa LIOK
https://m.edsoo.ru/863e8efe
MHUKpOTpernaparax»»
bu6mmorexa [IOK

30 Peneritia uenonera https://m.eds00.ru/863e8d78

31 PesepBHblIit ypok. O6061eHne no reme «HaciaencTtBeHHOCTb
Y U3MEHYMBOCTb OPTAHU3MOBY»

32 Cenekius KaK HayKa H MPOIECcC bubmorexa HOK

https://m.eds00.ru/863e9214

33 MeTo/ibl ¥ JOCTUKEHHUSI CEIEKIIMN PACTEHUI U JKUBOTHBIX bu6mmorexa [IOK



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
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

bubmuorexa [JOK
https://m.eds00.ru/863e9336

34 buoTtexHoorus Kak oTpacib MpOU3BOJICTBA 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 1 ‘ 4 ‘
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi

ChopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HAayK, B (OPMUPOBAHUHN COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX W 3apyOCIKHBIX YYEHBIX-OHMOJIOTOB B pPa3BHTHE
Oouosoruu; (yHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUISl PEIICHUS
KU3HCHHBIX 33124

YMeHHE pacKphIBaTh COJACpKAHWE OWOJIOTHYECKHX TEPMHUHOB |
MOHATHIA: XKW3Hb, KIIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpallleHe SHEPruM), TOMeocTa3 (CaMOoperyiysnus), YpOBHEBas
OpraHM3aIys KUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHUE (PEIPOIYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYHUBOCTbD, POCT M Pa3BUTHE

YMeHnue uznarate OMOJIOrMUECKUE TEOpUU (KJIETOUHAsl, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHus (0 LEHTpax MHOrooOpaszusi M MPOMCXOXKJEHUS KYJIbTYPHBIX
pactennii H.J1. BaBuinosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TII03HaHUS B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
opraHu3amnysi M TPOBEICHHE OHOJOTMYECKOTO0  JIKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3bI; BBISIBICHUE  3aBUCUMOCTH  MEXKIY
HCCTIEAYyEMbIMU BEJIMYMHAMH, OOBSICHEHUE TOJYUYCHHBIX PE3YNIbTATOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB, YMEHHUE
JIeIaTh BBIBOJIBI HA OCHOBAHUHM MOJTYYEHHBIX PE3YJIHTATOB)

VYmMmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKHW BHPYCOB, KIIECTOK
MPOKAPUOT M  DJYKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTHM  TMPOIECCOB OOMEHa  BEHIECTB U
MpeBpallleHls] PHEPruu B KJeTKe, (POTOCHMHTE3a, IIACTHYECKOTO U
SHEPreTH4YecKoro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Melo3a,
OIUTOIOTBOPEHUS,  PA3MHOXKEHUS,  WHAMBHAYAIbHOTO  Pa3BUTHUSA
opranusma (OHTOT'€He3)

VYMeHme MMPUMCHATH ITOJIYUYCHHBIC 3HaHUuA JJIsL 00BICHEHHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHHM, JUIS MPUHATHUS NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3[J0POBbs OKPY>KAIOLIHX JII0/IeH, COOTI0AEHUST HOPM
rpaMOTHOTO MOBEACHUS B  OKPYXAIOIICH TNPUPOJAHON  CpeIe;
IIOHMMAaHUC HCOGXOI[I/IMOCTI/I HUCII0JIb30BaHUA ,Z[OCTPI)KGHHﬁ
COBpPEMEHHOM OHONOTMH U OMOTEXHOJOTHH [UIsi palloOHaIbHOIO
MIPUPOIOTIONIB30BAHUS

YMeHue peuiath 3J€MEHTApHbIE T'€HETHYECKUE 3a/Jaud Ha MOHO- M
TUTHOPUIHOE CKPEIIMBAaHUE, CIEIJICHHOE HACIeIOBAaHUE; COCTABIISAThH
CXEMbl  MOHOTHOPHMJIHOTO  CKPCIIMBAHUS  JUIA  NpeJCcKa3aHus




HaCJICOAOBaHHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadoTHI,
coOmrolaTh TmpaBWjia TpH padoTe ¢ y4eOHBIM H J1TAOOpPATOPHBIM
o0opyoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh W HMHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTNYECKOT0 COZIEPKaHMs, BKIIOYAIOLIYIO IICEBJOHAYUHbIE 3HAHUS
U3 pa3iauuHbIX UCTOYHUKOB (CMI, HayyHO-TIONYyJIsipHBIE MaTepUabl);
TUYECKHE AacClEeKThl COBPEMEHHBIX HCCIElI0BaHUM B Ouosorumy,
MeIULHE, OMOTEXHOJIOTHH

10

YMeHue co3znaBaTh COOCTBEHHBIE TMCHbMEHHBIE U YCTHBIE COOOIICHUS,
000011ast OMOJOTUUYECKYI0 MH(OPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buosorus xak Hayka

1.1

1.2

buonmoruss — Hayka o xuBOM mnpupoze. Pomp Ouonormu B (HopMUpOBaHUU
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HAYK

MeToapl 10O3HaHUS KUBOW NPHUPOAbI (HAONIOAEHHE, IKCHEPUMEHT, OINHCAHUE,
U3MepeHue, KiaccupuKalnus, MOJEINPOBAaHUE, CTaTUCTHYecKas o0paboTka
JTAHHBIX )

JKuBBIe cCTEMBI U X Oopranu3anus

2.1

2.2

XKuspie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpas3ue

VYpoBHM OpraHuzaliu OUOCHUCTEM: MOJIEKYJIIPHO-TEHETHUUYECKUH, KIIETOUYHBIH,
OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUMH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBbI: MAaKpPOJIEMEHTHI,
MHKpOdJIEMEHThl. Boma wu  MuHepanbHble BemecTBa. @OYHKIMU BOAbI U
MUHEPAJbHBIX BelIecTB B KieTke. [loanep:kanue ocMoTHueckoro 6amanca

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpoBHM CTPYKTYpbI O€IKOBOI MOJIeKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYEecKHe cBoiicTBa OenkoB. buonormueckue
GbyHKIIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzartopbl. CTpoeHue (epmMeHTa: aKTHUBHBIN
HeHTp, cyOcTtpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTinums
(epMEHTOB OT HEOPTraHUUYECKUX KaTaIu3aToOpOB

3.3

3.4

3.5

3.6

VYrneBoabl: MoHOcaxapubl (TIHOKO03a, pubo3a u Je30Kkcupubo3a), Aucaxapuibl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmal, TIJIMKOTeH, IeJUII0JI03a).
buonoruueckue GyHKIUU YrII€BOAOB.

Jlunuael:  TpurnmuMuepuasl,  crepounsl,  ¢ochomunuasl.  ['mapodunbHo-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkumu JaunuaoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB M JIUIHIOB KaK HICTOYHUKOB SHEPTUU

Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX
kuciot. Crpoenne u ¢(ynkmuu JIHK. Crtpoenne m ¢ynkmuum PHK. ATO:
CTpoeHue U (PyHKIIUU

[Mutonorus — Hayka o kietke. Knerounas reopus. MeToapl H3y4eHHsI KIIETOK
Knerka kak nenoctHas xuBas cucrema. OOLye NMpU3HAKM KIETOK: 3aMKHYTas

HapyxHasi mMeMmOpana, monekynsl JJHK kak renmermdeckuii ammapar, cucreMa
CHHTE3a Oerka

3.7

Tunsl kIeToK: yKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHuecko  kimerku. Kierounas creHka Oaktepuil. CTpoeHue
AYKApPUOTUYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MUBOTHOW M
rpUOHON KIIETKU




3.8

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHasl CTEHKAa, TJIUKOKAIUKC, HX
¢byukumu. [InazmaTuueckas memOpana, e€ cBoiictBa U pyHkuuu. Lluromnnazma u eé
opranouzipl. OHOMEMOpaHHbBIE OPraHOWJIbI KJIETKH: 3HJOIUIa3MaTUYeCKasi CETb
(BIIC), ammapar ['ombmxu, 1m3ocombl. [loyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, IUACTUAbL. [IpoucxokIeHne MUTOXOHAPHM W IacTui. Bunbl
wiactua. HememOpaHHble OpraHouJbl KJIETKUA: PUOOCOMBI, KJIETOYHBIA LIEHTD,
PECHUYKH, KIyTUKUA. DYHKIIMY OPraHOUI0B KJIETKU. BKiroueHus

3.9
3.10

4.1

Snpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue sjpa: siaepHas 000J0dYKa,
KapuoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

TpaHcnopT BeIIecTB B KIETKE

JKu3HenesITenbHOCTh KIIETKH

OOMmeH BemiecTB, WM METa00JIu3M. AccUMUIANUS (TUIACTUYECKHH OOMEH) H
JTUCCUMIJISALNS (PHEPTeTHUSCKU OOMEH) — JBE CTOPOHBI €IMHOIO Ipolecca
MeTtabonu3Ma. Tunel oOMeHa BEHIECTB: aBTOTPO(MHBIN U rerepoTpodHblid. Posb
(dbepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHUH SHEPTUHU B KIICTKE

4.2

®orocunrtes. CBetoBas u TeMHOBas ¢a3bl Gporocunresa. Peakuuu dporocuHTesa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a I JKU3HH Ha 3eMiie.
Bnusiaue ycnmoBmii cpenbl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIICHUS €O
IIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s
KU3HH Ha 3emMJie

4.3

4.4

OHeprerudeckuii oOMeH B KkieTke. PacmienyieHue BeIIECTB, BBIICJIECHHUE H
aKKyMYJIMpPOBAaHUE HHEPrMM B KIJIETKE. OTambl 3HEPreTMYecKoro oOMeHa.
I'mukonus. bpoxxenue u ero Buasl. KucimoponHoe okucieHue, WM KJIETOYHOE
abIxaHue. DPPEeKTUBHOCTh SHEPreTUUECKOI0 OOMEHa

Peakiiun matpuunoro cuntesa. ['enernueckas unpopmanus u JJTHK. Peanuzauus
reHeTnyeckol umHpopmanuu B kieTke. ['eHeTHuecKuit KOJ U €ero CBOMCTBA.
Tpanckpunuus — marpuunslii cuHte3 PHK. Tpancnsnus — O6uocunTte3 Oenka.
KoaupoBanue amuHokucior. Ponbs pubocom B OuocuHTe3e Oenka

4.5

Heknerounsle ¢opmbl xu3Hu — BHUpychl. Mcropust oTkpeiTust Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTHM CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepnodarn. bonesHm pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBHI3BIBAEMBIC
BUpycamu. Bupyc ummynonedummra yenoseka (BUY) — Bo3dyaurtens CIIN/da.
[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00J1€BaHUM

Pa3sMHOXEeHME M HHIMBULYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounblif 1MKJI, WIM SKU3HEHHBIH LUK KIeTku. MHTepdasa W MHUTO3.
[Ipoueccrl, mporekaromue B WHTepdaze. Permkanus — peakuuss MaTpU4YHOTO
cunreza JIHK. Crpoenue xpomocoM. XpoMOCOMHBI Habop — KapHOTHII.
JluniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBHL.  XPOMAaTHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHS M HHIUBUAYAIBHOIO  Pa3BUTHS
OpPraHHU3MOB.

Henenne knetkn — wmuto3. Craaum murosa. Ilpoueccel, mpoucxonsuiye Ha
Pa3sHBIX CTaAUAX MUTO3a. BHONIOrMYeCKHi CMBICI MUTO3a

5.2

@®opMbI pa3MHOKEHHsI OpPraHHU3MOB: Oecronoe W TojoBoe. Bumel Gecmonoro
Pa3SMHOXKCHUA: [JACJIICHUC HAJABOC, IMOYKOBAHUC OIHO- W MHOTI'OKJICTOYHBIX,
CTIIOpooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKCHUE. HckyccTBEeHHOE
KJIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJI CCIICKIIUN

5.3

ITonoBoe Pa3MHOXKCHHUC, €TI0 OTJINYHA OT 0ecI10J10T10.




Meiio3. Craguu wmeiio3za. Ilpouecchl, npoucxonadiue Ha CTaausIX MeHo3a.
[ToBenenue xpomocom B Mmero3e. KpoccuHrosep. buonoruueckuii cMbICa M
3Ha4YCHHUE Melo3a

5.4

5.5

I'amerorenes — mpoiiecc 00pa3oBaHUs TMOJOBBIX KJIETOK Y KUBOTHBIX. [lo0BBIE
JKEJe3bl: CEMEHHUKU U MYHUKHA. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
raMer (CrepMaTo30oui, SHIEKIeTKa) — criepMaTorenes u oorenes. OcoOeHHOCTH
CTPOCHHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmionorBopenue. [lapreHorenes

WunuBunyanbHoe  pa3BuTHe  (OHTOreHe3).  OMOpHOHANbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y TTO3BOHOYHBIX JKWBOTHBIX:
apoOiieHne, racTpyisnus, opraHoreres. IlocramOpuonansHoe pazButHe. THIBI
NOCTAMOPHOHAIFHOTO PAa3BUTHA: MPsAMOE, HEMpsMoe (JIMYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
ypOZCTBa.

Poct u pa3zButue pacreHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,
CTaJ1H Pa3BUTHSA

HaCJIeZ[CTBeHHOCTL U USMCHYUBOCTb OPTaHM3MOB

6.1

6.2

IIpeamer u 3apaun renetuku. Mcropus pasButus reHeTUKH. Bxiaa poccuiickux
U 3apyOexHbIX YYEHBIX B pa3BUTUE TIEHETUKU. MeTonbl TI'eHETUKU
(rubpu10JI0rNYeCcKui, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA ).
OcHoBHbIE TeHETHYECKHE MOHATUA. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpelMBaHUI

3aKOHOMEPHOCTH HAcCJEeIOBAaHMs TPU3HAKOB, YyCTaHOBIeHHble [. MeHnenem.
MonoruOpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3usi THOPUIOB TIEPBOTO
nokoieHus. IlpaBuiio [OMUHUpOBaHUA. 3aKOH paclICIUICHUs MPU3HAKOB.
I'unoresa unctorsl ramer. [loHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JluruOpuaHoe ckpemMBaHue. 3aKOH HE3aBUCHMOTO HACIIEOBAHMS MPHU3HAKOB.
[{utoreHeTn4yecKkue OCHOBBI JTUTHOPUIIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIIEE
ckpeuuBanue.  Mcmonp30BaHME — aHANM3UPYIOMIETO  CKPEUIMBAHUS A
oIpeziesieHus] TeHOTHIa 0CO0U

6.3

CuemnieHHoe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HAacJleOBaHWI TIeHOB. HapymieHwe cCreruleHHs TE€HOB B pe3yJbTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [eHeTnyeckue
KapTBhl.

I'enernka mosia. XpOMOCOMHOE OIpeaeTeHue IMoia. AYTOCOMBI MU TOJOBBIE
xpomocoMmbl. ['oMoraMeTHele M rereporamMeTHble opraHusmbl. HacnepoBanue
IMPHU3HAKOB, CICIJICHHBIX C ITOJIOM

6.4

N3menunBocTh. BuIOpl M3MeHUMBOCTH: HEHACHIEICTBEHHAs W HaCIeICTBEHHAas.
Ponmp  cpenpl B HEHACIENCTBEHHOW  WM3MEHUMBOCTH.  XapaKTEpPUCTUKA
MOANGUKAITMOHHOW W3MEHUMBOCTU. BapuanuoHHBIM psSag W BapHaIlMOHHAS
kpuBas. Hopma peaknuum mnpusHaka. KojumdyecTBeHHble M KaueCTBEHHBIE
MIPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencrBennasi, wiM TeHOTUNMYECKas, W3MEHUMBOCTb. KomOuHaTHBHAS
W3MEHYMBOCTh. Meio3 W TMONOBOM Tmpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTarcHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHX PSIOB B HAacIeACTBEHHON n3MeHunBoctu H. 1.
BasuiioBa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHUKH
4eJI0BEKa: reHealOTHYeCKHH, OJIM3HEIOBBIH, IIUTOreHETHYECKH,




7.1

OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTHYecKuid. COBpeMEeHHOE OmpeaeeHHue
IFE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
nomorieio [I[P-ananu3a. HacnencrtBeHHble 3a0o0JieBaHUSI YEIOBEKA: T'CHHBIC
00se3Hu, 0O0JIE3HH C HACIEACTBEHHON MPEeapacoyioKeHHOCTbIO, XPOMOCOMHBIE
6one3nn. ComaTtuyeckue W TEHEpPAaTUBHbIE MyTanuu. [IpUHIUIBI 370POBOTO
oOpa3a KU3HH, JUATHOCTHKH, NPOMUIAKTUKA U JIEYCHHUS] TEHETHYECKUX
Oone3nell. MeMKO-reHeTHYeCcKoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUITTHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICUCHUH TeHEeTUYECKUX 3a00JIeBaHMI YelloBeKa
Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTHUHU

Cenekiusi Kak Hayka M Ipolecc. 3apOoXkACHUE CEJIIEKUUU U JOMECTHKALUA.
Yuyenne H.M. BaBuioBa o0 TIeHTpax MPOUCXOXKACHUS UM MHOTO0Opa3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT,
1I0po/1a, IITaMM

7.2

CoBpeMeHHbIE METO/bl CeNEeKIUU. MaccoBbli W WMHIUBUIYaIbHBIH OTOOpPHI B
CEJIEKIIMM DPACTeHUM M KMBOTHBIX. OlLleHKa sKcTepbepa. bim3koponcTBeHHOE
cKkpeuBanue — WHOpuAWHT. Yucras nuuus. CKpemmMBaHUE YHCTHIX JIMHHU.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuam3anuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHes u
[IOJIyYE€HUE TIOJIUIUIONAOB. JIOCTMIKEHHUS CEJIEKIMM PACTEHHUM, >XUBOTHBIX U
MHKPOOPTraHU3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanug pexkomOuHaHTHOM JIHK um Tpancrennsix opranumsmon. Kierounas
uwxkeHepus.  Kierounsle  KynbTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHuUpoBaHHE BBICOKONPOIYKTUBHBIX  CEIBbCKOXO35MCTBEHHBIX
OpraHM3MOB. OJKOJOTHYECKHe U 3Tudeckue mpodinembl. MO — reHeTnyecku
MOAUGUIIUPOBAHHBIE OPTAHU3MBbI




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

buomnorus/10 knacc (6a3oBswiif ypoeHns) [laceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u
ap. buonorus. 10 xn. ba3z. yposens. — M.: IIpocBemienue, 2025.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA
Meroanueckue pekoMeHanuu MHCTUTYTa cTpaTeruu pa3BuTHs oopasobanus «Cucrema

OIICHKH JIOCTIKEHUH TIAHUPYEMBIX MPEAMETHBIX PE3yJIbTATOB OCBOCHHS YI€OHOTO
npeamera «buonorusy, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK
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