MYHUIUNIAJbHOE 0I0/IKeTHOE 00pa3oBaTe/ibHOE YUpe:KIeHue
«Cpennsisi 00meodpasoBareabHas mkoJa Ne31» r. bearopoaa

PACCMOTPEHO: [TPUHATO: YTBEPXIAIO:
PykoBoaurtens HIMO Ha NEJarorn4yeckoM COBETE Hupektop
[IIymunoa B. A. [IpoTokon Ne 1 MBOY Cola No31
[Ipotokon Ne 1 ot «30» aBrycra 2023 1. . A. becequn
oT «29» aBrycra 2023 r. [Ipencenarens (ITpuxkaz ot «01» ceHTIOps
MeJaroru4eckoro 2023 roga Ne 304)
CcoBEeTa . A. becequn

Mopnucan: beceanH OmuTtpuii AnekcaHapoBuy
DN: C=RU, S=benropogckas obnactb, L=r. Benropog,
T=0Ownpektop, O="MYHULUMANBbHOE BIOOXETHOE

5 e Ceﬂ Vl H OBLLEOBPA30BATENBHOE YUPEXIEHME "

CPE[OHAA OBLIEOBPA3OBATEBHAA LLKOINA No.
31" . BENIFOPOJA", CHUIC=13573723468,

A4
M l/l T l/l I/l WMHH=312118599002, E=besedin-dmitrij@mail.ru,
G=Omutpuin Anekcangposuy, SN=beceauH,
CN=beceguH Omutpuii AnekcaHaposuy

zs OcHoBaHue: 9 noaTBepXaatko 3TOT AOKYMEHT CBOEN
J-I e Kca HD' p O B M L‘I yAOCTOBEPSIOLLEN NOANUCHIO

MecTtononoxexue: benropoa

Hata: 2023-09-01 15:46:40

Pabdouass nporpamma
0 Y4eOHOMY NmpeaMeTy
«buosorus»
10-11 xiace
d1'ocC CoO

Cpok peanu3anum: 2 roga



INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus ydeOHoro mpenmera «buonorus» cocraBuin:
koHuenryanbHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COICp)KaHuUs,
pe3ynbTaToB OOyueHUss U TPeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obuiero odbpa3zoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOKEHHS 0 crerudpuke OUoIoruu,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHB OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no 6uonoruu Ja€t MpeacTaBiIeHUE O LEesIX, 00 o0uel cTpaTeruu o0y4eHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIMUXCS CcpeAcTBaMU ydeOHoro mpeamera «buomnorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpelieleHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIE0BAaTeIbHOCTh M3yUeHUsl y4eOHOTro MaTepuana C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKA 0Opa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJMETHBIM M MPEIMETHBIM pe3yibTaTam oOydeHuss B (popMHUpOBaHUH
OCHOBHBIX BH/IOB Y4€OHO-II03HABATEIbHOU I€ATEIbHOCTH/y4eOHBIX NEUCTBUN O0YYArOIIUXCS 110
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPHUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4eHMHM Ouonoruu, Onaromaps dYeMmMy B HEMl mpocMmaTpuBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMMH, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHWEM K OKpY)Karoen
npupoaHoil cpene. IlosTomMy Hapsay ¢ u3ydeHHeM OOLIEOMONIOrMUECKUX TEOpUd, a TakKke
3HAHUHI O CTPOCHMHU KHUBBIX CHCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAOIIMX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B TOBCEAHEBHOM JKMU3HU IS PEIICHHSI PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIEICTBEHHBIX ~ 3a00JIeBaHUN  4YeNoBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS PKOJOTMYECKH I€JIecO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHaM3a BIMAHUSA XO3AHCTBEHHOH JEATENPHOCTH YEJNOBEKAa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpaBIE€HHOCTH Yy4eOHOTrO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOTUMOCThIO 00ecnedeHUs YCIOBHM Ui peuieHus
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIIKOJILHOTO OMOJIOTHYECKOTo 00pa3oBaHusl, KOTOpas Mpeanosaraer
¢dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOe MmecTo. OHa
oOecrieunBaeT (popMupoBaHUE Yy OOYUaIOUIMXCS TPEACTaBICHUH O HAay4yHOW KapTHHE MHDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPOE, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alliil U OHBOJIOLUU, CO3MaéT YCIOBUSA UIA: IO3HAHUS 3aKOHOB JKUBOM MPUPOIDI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUICHUS, IEGHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHune OWMOJIOTHS HUMEET TaKXkKe JUIs pEIIeHHs BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEro oOpa3oBaHus, ColMaNn3anuu odydaronmxcs. M3ydenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbIe 1M0OJI0KEHUS O MTpeIHA3HAYCHUHN Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHOW cpene, BOCTPEOOBAHHEBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYeCKOro 00pa3oBaHUsI.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHu3alliud W SBOJIOIHMH. B COOTBETCTBUU C STUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosiornyeckasi cuctema», «CucreMa U MHOrooOpazue OpraHM4ecKoro MUpay,
«DBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTH.

enr u3ydenus ydyebHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJarouMMuCcs 3HAHUAMHU O CTPYKTYPHO-(QYHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHne YMEHUI UCIONB30BaTh 3TU 3HAHMSI ISl TPAMOTHBIX JIEHCTBHM B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEILICHUS PAa3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs: ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs penieHueM CIeAYIOMUX 3a/1ay:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPECTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTO00pa3suu M OCOOCHHOCTSIX >HUBBIX CHCTEM pPa3HOTO YPOBHS OpraHHU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYArOMIMXCS TMMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCe aHAIW3a JTaHHBIX O IMYTSAX Pa3BUTHS B OMOJIOTHMHM HAYYHBIX B3TJISIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aIiH;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOIBI Ha
OCHOBAHUWU 3HAHHWW M OMBITA, OJTYYCHHBIX MTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HiA;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEIOBEKOM >KHBOW MPHUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHS ITHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

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



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
TIOCJICAICTBUI CBOEH AEATEIHLHOCTH IO OTHOUICHHIO K OKPYXKalomied cpene, cOOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpeqnero obmiero oopasoBanus «buomnorus», nydaemas Ha 6a30BOM ypOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (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 OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOH, ICTETUKONM W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYecKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

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

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

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTUYECKUI ), ONOCEPHBII.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3aIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

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

OyHKIUU BOJBI M MHUHEPAIbHBIX BemecTB B KieTke. [loanep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne OeMKOB. AMHUHOKHUCIIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS W YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornueckue karamu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIaKTO3a) W TMOJMCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u

GyHKIIHH.



[utomoruss — Hayka o kjeTke. KiietouHas Teopusi — mpuUMep B3aUMOJCUCTBUS UIEH U
(axTOB B HAYYHOM MMO3HAHUU. METOIbI U3yUEHHS KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oerka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
pokapuoTnyeckoil kiueTku. Kinertounas crenka 6akrepuil. CTpoeHHE 3YKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranonasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTuibl. lIpomcxoxneHne MHUTOXOHAPUM U IUIACTH.
Buner mnactun. HememOpaHHbie OpraHOUAbI KJIETKU: pUOOCOMBI, KIICTOYHBINA LIEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHbIli HeHTp KiIeTkh. CTpoeHue sapa: suepHas 000JI09Ka, Kapuoria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOJEN.

Tabmunel u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHHe 3yKapHOTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacCTUTEIBHON KIETKu», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHMS KIETOK pAacTEHHH, *XMBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BeImiecTB, WIHM MeTa0omu3M. ACCUMWIISAIUS (TJIACTUYECKH OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B TOHUMAHUHN METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas ¢a3pl ¢orocunTe3a. Peakuumu ¢doTtocunTesa.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocHHTe3. XEMOCHHTE3HpYIIIUe OakTepuu. 3HAUCHHWE XEMOCHHTE3a I KU3HU Ha
3emie.

DHepreTuyeckuidi OoOMEH B  KJeTKe. PacmieruieHwe  BEImECTB,  BBIACICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTallbl s3HepreTndeckoro oomena. ['nukonus. bpoxxenue u



ero Buabl. KucimoponHoe okucieHwe, WIM KJIETOYHOE JbIxaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peanumzanus
reHeTH4YeCKON mHpopManuu B KiIETKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblid cunte3 PHK. Tpancusius — GuocuHTe3 Oenka. Drtanbl TpaHcaanuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. HMcropus otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHoedunTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHUs BUPYCHBIX 3a00ICBaAHHIA.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumbl  muTaHus», «Metabomm3m»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IAHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  konm», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanus JJTHK».

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

Tema S. PasmMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKki, WM KU3HEHHBIM 1uka kiuetku. MHTepdasa u muto3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuuHoro cunteza JHK. Crpoenue
XpOMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuel. [luTonornueckue OCHOBBI Pa3MHOXKEHHMS M MHIMBUAYAJIBHOTO Pa3BUTHUS
OpraHU3MOB.

Jlenenne xnetkn — muto3. Cramgum muto3a. [lpoiecchl, MpouUCXOIAIINEe HAa Pa3HbIX
CTaauAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemast rudesb KJIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MoOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJIBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHHE OPraHM3MOB, €0 3HAUYEHUE JUIS
CEJIEKIINH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxojsmue Ha craausx Menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo3ouj,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y IMO3BOHOYHBIX MKUBOTHBIX: JIPOOJIEHHE, TacTpyJsALUs,
opranorenes. [ToctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaINHU
pa3BUTHSL.



JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOEe pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKU
OaxTtepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIIETOUHBINH UK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'ameTorenes y
MJICKOMUTAIOIIUX U YeJIOBeKa», «OCHOBHBIEC CTAIUN OHTOTECHE3a.

OOGopyznoBaHue: MHKPOCKOI, MUKponpenaparbl «CrnepMaTo30MAbl MIIEKOIHUTAIOLIETOY,
«Sineknerka miekonuTaromero», «KapuokuHes B KIETKax KOpEIIKa JyKa», MarHUTHas
Mojenb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens metadazHoit XpOMOCOMBL.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

Jlaboparopuas padora Ne 3. «HabmogeHne MuTO3a B KIETKAaX KOHYHMKA KOPEITKa JIyKa Ha
TFOTOBBIX MUKPOIpENnapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieicTBeHHOCTbh M U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponbs nuronorum u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiIa pocCUiCKUX U 3apyO0ekKHBIX YUEHBIX B pa3BUTHE
reHeTuku. MeTroasl TeHETHKU (THOPUIOJOTUYECKHM, UHUTOTCHETHYECKUM, MOJIEKYIISIPHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHUS. | eHeTHYecKass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAaclIe[OBaHUs  MPU3HAKOB, ycTaHoOBIeHHble [.  MeHnenem.
Monoru0OpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us rTuOpuI0B repBoro nokojaeHus. [Ipasuino
JOMUHUPOBAHUS. 3aKOH pacHieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEEC CKPEIIMBaHUE.
Hcrnionp3oBaHne aHATM3UPYIOMIETO CKPEIMBAHMS IJIs1 ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HaclneoBaHue Tmpu3HakoB. PaGora T. Moprana mo CIEMJIEHHOMY
Hacje10BaHHI0 TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHple M rereporaMeTHble OpraHu3Mbl. HacienoBaHue MNpPU3HAKOB, CUEIUJIEHHBIX C
MOJIOM.

N3menunBOCTh. BUIbI N3MEHUMBOCTH: HEHACIICICTBEHHAS M HAC/IeACTBeHHAas. Posib cpesbl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
Bapuauvonnslii psa v BapualnmoHHast kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIE TIPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAUPUKAIIMOHHONW U3MEHYMBOCTH.

HacnencrBennas, nivM reHOTUNIUYECKasi, M3MEHUYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 u moNIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalnMoHHas
M3MEHUYUBOCTh. Kiaccudukamuss myTranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa U
MPUYMHBI MyTaluii. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menurBocty H. M. BaBunosa.

BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKa:
TeHEeaIOTUYECKUH, OJIM3HENOBbIN, ITUTOTCHETUYECKUH, OMOXUMHYECKHA, MOJEKYISIpPHO-
reHetudecknid. COBpEeMEHHOE OIpEeAENICHHE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEHOTHIUPOBaHKE, B TOM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus



yelloBeKa: TeHHble Ooyie3HH, OOJIE3HM C HAclHeACTBEHHOM MpPeapacroyioKEHHOCTHIO,
xpoMocoMHble Oone3nu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKA U JICUCHUS T€HETHUYECKUX
Oone3nel. MeauKO-reHeTHUeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeI0oBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumogees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpunnoe ckpeunmBanuey, «l{uTomorndeckne OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozeiicTBUEe ajuielbHbIX T€HOB», «l eHeTnyeckue KapThl pacCTEHUM, KUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY, «MoauduKammoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpyni KpoBuy», «MyTarmoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHHHpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, myTanuu (GOpMBI KPBIIEB U OKPACKHU Teja), repbapuii
«I"opox MOCEBHOW.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEUIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKpPOIpErapaTaxy.

Jlaboparopnas pabota Ne 6. «M3ydeHre MOAMPUKAITMOHHON N3MEHYHBOCTH, TTOCTPOSCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHamu3 wyTtanuii y Jpo3oduiabl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHne CeJeKInH U AoMecTukanus. Yuenne H. U.
BaBuioBa 0 MmEeHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTeHuil. LleHTpsl
MPOUCXOKICHHS IOMAITHUX )KUBOTHBIX. COpT, OO, IITaMM.

CoBpeMeHHbBIE METOJbI CENEeKIIMU. MacCOBBIi U WHIUBUAYAIbHBIA OTOOPHI B CENEKIIUU
pacTeHul U XUBOTHBIX. OIIEHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBaHUE — MHOPUIUHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas rulOpugusanus U e€ yCIexXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIONJI0B. JIOCTMIKEHUSI CEeNEeKUUU PACTEHUH,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHas WHXKEHEpHs. OTambl CO3JaHUS
pexombunantHoit JIHK wu Tpancrenneix opranuzmoB. Kinetounas wunxxenepus. KietouHbie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOMPOTYKTUBHBIX
CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
FeHETUYECKU MOIU(DULIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmunpel u cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenuit», «llopoabl mOMalIHUX KUBOTHBIX», «CoOpTa KyJbTYpPHBIX pacTeHHi», «OTaanéHHas



rubpunmzamus», «Paboter akamemmka M. @. HBanoBay, «llomumiongus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pacteHui, repoapuii «CelbCKOX03SICTBEHHBIE PACTCHUSI.

JlabopaTopHble 1 NpakTHYeCKUE PadOThI:

Oxckypcusi «OCHOBHBIE METOJIbI M JIOCTHUKEHUSI CEJICKIIMU PACTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

11 KUIIACC

Tema 1. DBoroHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MeCTO B OHojoruu. BinsHue 3BOIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcrBa 3Bomonuu. [laneoHTosornyeckue: MOCIEN0BATENBHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJOIMYECKOH JIETOIUCH, Iepexo/iHble (opMbl. bruoreorpaduueckue: cxoacTBO
U paznuuue GayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IM4yisl dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIC, PYIUMEHTAapHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. IlpeanochuikM BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIOKyIIMe CHMJIBI  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH pPECypcoB, HeompeenéHHas HW3MEHUMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ ocCHOBHBIE TOJIOKEHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBmwxynme cuiibl ((hakTophl) BOJIOLUM BUAOB B NpHpojae. MyTallMOHHBIM mpoluecc U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomynsiivoHHBIE BOJHBI U JApedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBennblii oTOOp — Hampapistomuid ¢daktop s3Bomonnud. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB Kak pe3yabTaT 3Bosonuu. [IpuMepsl npucrnocobnenuit
y opranuzmMoB. ApoMop(h03bl U UIN0-aJaNTaLNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MaxkposBomonus. @opMbl 3BOMIONUHN: (QHIIETHYECKAs, JUBEPreHTHas, KOHBEpPreHTHas,
napasuienpHas. HeoOpaTuMOCTh 3BOMTIOIHH.

[Ipoucxoxaenue oT HEeCIMEeUUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
ClicyuaJin3alius. A,Z[aHTI/IBHaSI pannauym.
JdemMoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepios.

Tabmumel u cxeMmbl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiey», «3apoJbIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBennbiii  oTOOp», «MHOrooOpasue copTOB pacTeHui», «MHoroobpasue Mmopos



KUBOTHBIX», «[Tomymnsum», «MyTanuoHHas U3MEHYUBOCTbBY, «ApoMop(o3bD»,
«Mnunoanantanun», «OO0mas aereHepanus», «JIBwxkymue cuisl 3Bomonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «boppba 3a cymectBoBaHue», «lIpucmoco6ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bi1000pa3zoBaHue», « IKOJIOTUIECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TJIOA0B U
ceMsiH, KosuteKiusi «[IpumMephl 3aUTHRIX MPUCTIOCOOTICHHUH Y )KHUBOTHBIX», MoJieinb «OCHOBHBIC
HATPaBIICHUS IBOIIOLNUNY, 00BEMHAS MOJIeNb «CTPOCHHE TOJIOBHOTO MO3Ta TTIO3BOHOYHBIX ).

buoreorpaduyeckas kapra Mupa, Koiekuus «QDPOpMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», MoJenb anmunkanusa «llepekpéct xpoMocom», BIIaXHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTue msArymkm», Mukpompenapar «Jlpozoduna» (HOpMAa,
MyTalu (POPMBI KPBUIHEB U OKPACKH TETA).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHnas pabota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparoprnass pabora Ne 2. «OmnumcaHue TPUCIIOCOOJICHHOCTH OpraHm3Ma © ¢
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHMe ¥ pa3BUTHE )KU3HU Ha 3em.ie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emJie: abuoreHe3 M MaHCIepMUs. XHUMHUYECKas 3BOJIONUS. AOMOTEeHHBIN CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCICPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJitonK. HavanpHble 3Tanbl Ouonorndeckoi sposronuu. I'unoresa PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOITIOIMA. DOPMHUPOBAHNE OCHOBHBIX T'PYIIIT )KUBBIX OPTaHU3MOB.

Pazeutne xu3Hm Ha 3emie mo dpaMm U nepuoaam. Karapxei. Apxeiickas u
npoTtepo3oiickas 3pel. llameo3oiickas spa u e€ mepHoAbl: KeMOpPUICKHI, OpIOBUKCKUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3so30iicKkas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUI, MEIIOBOM.

KaiiHo3oiickas 3pa U €€ nmepro/ibl: MaJeOreHOBbINA, HEOT€HOBBIN, aHTPONOT€HOBBIM.

XapakTepucTuKka KIUMaTa M TeOJIOTMUECKHX IMporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud Hu KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYE€CKOro MUpa Kak OTpakeHUE 3BOMIONUUA. OCHOBHBIE CUCTEMATHYECKHE
CPYIIIIBI OPTraHU3MOB.

OBOJIIOIMSL  YeJOBEKa. AHTPONOJOrMs Kak Hayka. Pa3BuTthe mpeacTaBieHH o
MIPOUCXO0XKICHUU YeToBeKa. MeTo bl u3ydeHus: anTpornorene3a. CXoAcTBa U pa3inyus 4eI0BEKa
1 KUBOTHBIX. CHCTEMaTHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuwxymme cunbl  (pakTopel) aHTpomorenesa. HacrnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbBIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN Tpy/Aa, MBIIUICHHUE,
peyb.

OCHOBHBIE CTauM W BETBU SBOJIIOIMU YEJIOBEKA: aBCTPATONUTEKH, YEIOBEK yMENBIi,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, YenoBek pasymubid. Haxonku
HCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 0OJIACTh paclpoCTpaHEHHsS, 00BEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckne packl. OCHOBHBIC OONBIIHME PAchl: €BpOICOUIHAs (€BpasHiicKas), HErpo-
aBcTpaioujiHas  (dKBaTOopuaidbHas), MOHTOJOMJIHAs  (a3uMaTCKO-aMepuKaHckas). YUepTsl
MPHUCIIOCOOJICHHOCTH TPEICTaBUTENICH YEeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.



JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuHn.

Tabmuner 1 cxembl: «Bo3aukHOBeHNEe COMHEYHOU CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kierka», <«OKuBoTHas kierka», «lIpokapuoTmyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOCHUS
YeJI0BEKa U YelOoBEKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOIO0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeimme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HUelloBeuecKHne pachl».

Ob6opynoBanue: wmynsixku —«lIpoucxoxxaeHue uenoBeka» (OIOCThI  aBCTpPAJIONUTEKA,
MUTEKAHTPOIa, HeAHACPTaIbIla, KPOMAaHbOHIIA), CICIKA WIA U300paKeHUST KaMEHHBIX OpYyIuit
MEepPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPHI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TabuIa,
KoJuieKUus «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTraeckast padota Ne 1. «3ydeHHe MCKOMAEMBIX OCTATKOB PACTCHHH W )KHBOTHBIX B
KOJUICKITUSX ).

DKcKypcusi «IBOJNIONUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeauecKuil My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

Okojorusi Kak Hayka. 3ajgadyd M pas3fesbl dKOJIOrMM. MeToabsl 3KOJOTMYecKUX
UCCIE0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs,  IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxonorundeckue (akropsl. Kmaccudukamus sKoI0ruyeckux (PakToOpoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TeMIEpaTrypa, BIAKHOCTb. DoTOmepruoaAn3M.
[TpucniocoOnenust opraHu3MoB K JAeHcTBHIO a0noTHYecKuX GakTopoB. bruonornueckue puTMsl.

buotnueckne  ¢dakTopel. Buabl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHe OUOTHYECKUX
B3aUMOJICCTBUH JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHUKU monyasanud. OCHOBHBIE TOKa3aTeld TOMYJISIHH:
YUCJIIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHammuka
YUCJIIEHHOCTHU MONYJISALNUU U €€ PETyIsIusl.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6onpaT, K. @. Pysse, O. ['ekkens.

Tabmuiel u cxeMbl: kaprta «[Ipupogasie 30HbI 3emin», «Cpenbl 0OUTaHUsS OPTAaHU3MOBY,
«Doronepuoauzmy, «llonmynsauumny, «3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH MOMYJISIUU
uH(py30pun-Tydenbkny», «llumepsie nenmu».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdornoruueckre 0coOOEHHOCTH PACTCHH U3 Pa3HBIX MECT
0oOUTaHUSD.

JlaGopaTtopHnas pabota Ne 4. «BnusiHMe cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuueckas padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISIUA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0uiecTBa U IKOJIOTHYECKHE CUCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
MIPOCTPaHCTBEHHAs, Tpoduyeckas (ruiieBas). Buapl-qomuHaHThl. CBsI3M B OMOIIEHO3E.



DKOJIOTHYEeCKHEe CcHUCTeMbl (dKocucTeMbl). [loHsTHE 00 3KOCHMCTEME W OHOTEOIeHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUM B dKocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE II0Ka3aTesd 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJIOTMYEeCKHE IHMpaMHbl: HPOAYKIMM, UYUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOT O JIeCa.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KOcUCTeMBl. buosnoruueckoe u
XO03s5ICTBEHHOE 3HAUEHUE arpOIKOCHCTEM H YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
XKusoe BemectBo u ero Qynkiuu. OcoOeHHOCTH OHOC(hEpHl Kak TI00aTbHOW IKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Omocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH 6uOochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenosedecTBo B Onochepe 3emin. AHTPOIIOTCHHBIE H3MeHeHUs B Onocdepe. ['mobdanbHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHue NpUpObl U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOOO0pa3us Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECYpcaMH U MX
UCIOJIb30BaHue. JlocTrykeHus: OMOIOrMH U OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBa», «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenosek»,
«JKocucTeMa MIMPOKOJUCTBEHHOrO Jeca», «IJKOCHUCTeMa XBOMHOro Jjecay», «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeilmas
cocrasistonas ouocgeps», «DakTopsl Aerpagauun nousy, «IlapHukoBslil 3hdexT», «PakTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTpykrypa ouochepsn», «Pacpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot azora B Ipupoie».

OGopynoBaHue: MOJIEJIL-AIIUINK AL «Tunnyanie OHOIIEHO3BI», repbapuii
«PacturenbHble  coobmiecTBa», Komekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapuu M KOJUIEKIIMM pacTeHUl U  KHUBOTHBIX,
IIPUHAUIEKANINE K Pa3HBIM YKOJIOTMUECKHUM Ipynnam ogHoro Buaa, Kpacnas kHura Poccuiickoi
®denepatiyu, H300paKeHUST OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



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

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4aroIMMHUCs IPOrpaMM CpeHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IUYHOCTHBIX pPE3yJbTAaTOB OCBOCHHUSI Tpeamera «buoiorusy» BblIEIECHbI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEJECIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOEXKIEHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN Pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, F'OTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCsl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHMS TpeameTa «buoyiorus» MOCTUTaloTCsl B €IMHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHITHIMHA B
oOuiecTBe MpaBUJIaMH M HOPMaMHu IOBEACHMUSI M CHOCOOCTBYIOT IpOLlECcCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTr0  OTHOIIEHUS K  KyJAbTypHOMY  HACICIUI0 H  TPAAUIHIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PEe3yJIbTAaThl OCBOCHUS Y4eOHOTro npeamera «buosiorus» MOKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUid, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE Peain3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM UKCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUICKOT0 OOIIECTBa;

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

TOTOBHOCTb K COBMECTHON TBOPUYECKOW ACATEIHHOCTH MPHU CO3JTaHUH YICOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUHN OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONIGHUIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU YOEXKIEHUSAMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATENbCKUX 3a/lay, YBAXKUTEIBHOTO OTHONICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKONW UICHTHYHOCTH, TATPHUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPUPOIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHMBATh CUTYAaIlMI0 U NMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN XKU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEMCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

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

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

MOHMMAaHUE U pealn3als 3J0pOBOro U 0e30MacHOro o0pasa KU3HM (30pOBOE MUTAHUE,
COOJTII0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MYECKOMY U MCUXHUYECKOMY 3/I0POBBIO;

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

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

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMATIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3nuyHbIM cepam MpodeccrnoHalIbHON AesITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOe KaK UCTOYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPoOIeM U IyTel UX PeLICHNUs;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJICHUSI B MPHUPOJE, HANpPaBICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHUCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPHI, OIBITa
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPaKTUYECKOH J1eATEIbHOCTH SKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

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

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPECTaBICHUs 00 OKpY KarolieM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHHH TPOOIIeM COXPaHEHHsI TPHPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHUsI MEIMIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemarb pecypcHbIe TpoOIeMbl Pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTeH BHIXOJIA M3 TII00aThHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMICHUS 00
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMaHME CYUIHOCTH METOJIOB IO3HAHMSA, HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJBb30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a M OOBACHEHHs SBJICHUUN
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAyuyHbIX ()AaKTOB M HMEIOIIMXCSA JAHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS UL pEIleHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEIBCKYIO ACSITEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHHUsI ydeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MexmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOAOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIeAOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHbIC
yueOHble JeHCTBUS (I103HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYJISITUBHBIE), 00ecreunBaroIIne
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CIIOCOOHOCTh oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEJHEro oOuero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1) 6a3oBble JIOTHYeCKHeE TeCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJU3UpOBaTh MNpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUMU 3HAHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHEHHUd, KJIacCUPHUKAIMK, OOOOIIEHHs), PACKpbIBaThb CMBICI OHOJIOTHYECKHX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpEeAeNATh LEIH JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS A OOBsCHEHHS (AKTOB W SBICHHH KUBOH
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIEHUS (MHIYKTUBHBIC, JIENyKTUBHbBIE, [0 AaHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKkKe MPOTHUBOPEUYHI pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

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

BHOCUTb KOPPEKTUBBI B JESATENBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTAaTOB I[EJSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

2) 6a3oBble HCCIeA0BaATEIbCKHE IeliCTBHS:



BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENBCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3JMYHbIE BHUBI JACSATEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BbIABUIATh
TUNoTe3y €€ pelleHHs, HaXOAuUTh AapryMEHThl [UIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJ]aBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABJICHHBIN MOUCK MEPEeHOca CPEACTB U CIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

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

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJEH, IpeajaraTb OpPUTHHAJIbHBIE MOJXOABl U pEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAy4YHO-MIOMYJISIPHOM JHUTepaTrype, OMOJOTHYECKUX CIOBApsAX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi HHpopMaIuu, HeOOXOIUMOM JIJIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMYy TpEeACTaBICHUS OHOJIOrMYECKON
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIIOIb30BaTh W TNPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

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

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) oO1ienue:

OCYIIECTBIISATh KOMMYHHUKAIIMN BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBATh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUI APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHUH);



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

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHMS M B3aWMOJAEHCTBHS, MOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCcTHAs1 IeATeIbHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN € y4yéTOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThl;

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

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IOBEIECHHWE B pA3IUYHBIX CHUTYalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYallUsX;

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

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

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

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIaJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C MO3UIHH JPYroro 4YeJI0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEHMIO, HMHTEpPHpPETAlMUd U I[peoOpa3oBaHMIO 3HAHUM, BUIbI
JeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

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

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HayYHOTO MUPOBO33pPEHUS, O BKJIaJl€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sMm (0OOMEH BeImeCTB M  IpEBpallleHHe HHEpPruu), IOMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJibHas J0TMa MOJEKyJsipHOW Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT000Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHMSA B OMOJOTMU: HAOJIIOJICHHE M ONHCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOrO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJMYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSITHH,
TEOPU U 3aKOHOB, YMEHUE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IPEBpAILCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEWO03a, OILNIOAOTBOPEHUS, PA3MHOXKCHUSA, UHIUBULYAIBHOIO Pa3BUTUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM )KU3HHU C LIE€IbI0 00eCTIeYeHns
0€30MIaCHOCTH CBOETO 370POBbS U 3/I0pPOBbSl OKPYKAIOUIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH U palMOHaIBLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYeCKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpe/icKa3aHusl Hacle0BaHUs [IPU3HAKOB Y OPraHU3MOB;

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

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHBIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro HWHGPOPMAMI0O W3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

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

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COJAEpKaHUE OMOJIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, MOMYJISIINS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEeJyLEHTHI, LIENH MUTaHUs, SKoJornyeckas nupamMmuaa, ouoreoreHos, ouocdepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeproBa, ydeHUs o
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3alusi U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YyJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE TPU3HAKUA CTPOCHUSI OMOJOTHYECKHX O0OBEKTOB: BU/IOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHHU3MOB, JNEHCTBHUS IKOJIOTMYECKUX (PaKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJYyYEeHHbIE 3HAHUA NI OOBSCHEHUS OMOJOTMYECKHX IPOIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPONHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonoruu TSt PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

YMEHHE BBIIIOJHATH J1a0OpAaTOPHBIE M NPAaKTHYeCKHue paboThl, COOIIOAATH MpaBHia MpPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHaibl), paccMaTpUBaTh TJIOOAIBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonornyeckyro HMH(GOPMALUIO M3 HECKOJIbKMX HCTOYHHMKOB, T'PAaMOTHO HCIIOJIb30BATh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHnoBaHue pa3jeioB U TeM
NPOrpaMMmbl

buonorus xak HayKa

JKuBnIe cCTEMBI U X opranu3anms

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

>KPI3H€I[€$[T€J'IBHOCTB KIJIIETKHU

PasMHOXeHUE U WHIUBUAYAJIIBHOC PA3BUTHUC
OpraHnu3MoB

HacneacTBeHHOCTh M U3MEHUUBOCTH
OpraHnu3MoOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOIOTHH

PesepBHOE Bpems

KoauuecTBO 4acoB

Bcero

34

KonTposbHbie
padoThI

IIpakTnyeckue
padoThbI

0.5

1.5

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7{41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bubmuorexa [JOK
https://m.edsoo.ru/7{41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7141c292



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

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMMblI

Ne i/

DBOIIIOIMOHHAST OMOIOTHS

BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha
3emiie

OpranusMbl 1 OKpyXkarolias cpeaa

COO6H.I€CTBa H 3KOJIOTHYCCKHUE CUCTCMBI

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KoHnTpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

0.5

2.5

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/7{41cc74

bubnuorexa [JOK
https://m.edsoo.ru/7{41cc74

bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74

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

bu6nuorexa [IOK
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
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

buosorus B cucreme Hayk

MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
«Hcronb30BaHNe pa3IMUHBIX METOJIOB
MIPU U3YYCHUU OMOJTOTUYECKUX
00BEKTOBY

buonornueckue cucTeMsl, MPOLECCHI U
UX U3Y4YCHHE

XUMHUYECKUN COCTaB KJIETKU. Boma u
MUHEpaJIbHBIE COTN

benku. CocTaB u cTpoeHue OeIKoB

®epMeHThl — OHOJIOTHYECKHE
karanusaropsl. JlaboparopHas pabora
Ne 1 «M3yuenune kaTaIuTHIECKON
aKTUBHOCTH (pepMEHTOB (Ha IpUMepe
aMMJIa3bl WM KaTasasbl)»

Vriesonnl. JIunuael

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

0.5

0.5

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edso00.ru/863¢6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edso00.ru/863¢6122

bu6mmoreka [JOK
https://m.edso00.ru/863e¢6564

bu6mmoreka [JOK
https://m.edsoo.ru/863e674¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.eds00.ru/863e6b72

bu6mmoreka [JOK
https://m.eds00.ru/863e¢6870



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

10

11

12

13

14

15

16

17

18

Hyxneunosbie kucnorsl. AT®

HcTopus u MeToabl U3y4eHUs KIETKU.
Kiterounas teopus

Krnerka kak OCJIOCTHAaA )KUBasi CUCTEMA

CtpoeHue 3yKapuoOTHYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «3yuenue
CTPOEHMSI KJIIETOK PACTEHUH, )KUBOTHBIX,
rprbOB U GaKTepHil 1101 MUKPOCKOIIOM
Ha TOTOBBIX MUKPOIIPENapaTax u ux
OTIHCaHUE»

OOMeH BeIIECTB WA META00IN3M

dorocunTe3. XeMOCUHTES

DHepreTuveckuii 0OMeH

JKu3HeHHbIN UK KISTKU. [leneHue
kieTku. Murtos. JlaboparopHast pabota
Ne 3 «HabOmroienne MUTO3a B KJIIETKAX
KOHUYHMKA KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

buocuntes 6enka. Peakuust MaTpuaHOTO
CHHTE3a

Tpancnsiuus — Ouocunres 6enka

Hexnerounsie popMbl )KU3HU —

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e88

bubmuorexa [JOK
https://m.edso0.ru/863e6110
https://m.edsoo.ru/863e716¢

bu6mmorexa [IOK
https://m.edsoo0.ru/863e766¢

bubmuorexa [JOK
https://m.eds00.ru/863e7c¢98

bu6mmoreka [IOK
https://m.edsoo.ru/863¢7aae

bu6mmoreka [JOK
https://m.edsoo0.ru/863e7dc4

bu6mmoreka [JOK
https://m.edsoo.ru/863e796¢

bu6mmorexa [IOK
https://m.edsoo.ru/863e796¢

bu6mmoreka [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.edsoo.ru/863e796e

19

20

21

22

23

24

25

26

BUPYCHI

®opMBbI pa3MHOKEHHUSI OPTaHU3MOB

Meiios

OO6pa3oBaHue 1 pa3BUTHE TOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
JlaboparopHas pabota Ne 4 «M3yueHue
CTPOCHUS ITOJOBBIX KJIIE€TOK Ha 'OTOBBIX
MUKpOIIpenapaTax»»

NunuBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enernka — Hayka o
HACJIEICTBEHHOCTH U N3MEHYHBOCTH

3aKOHOMEPHOCTU HACTIEI0OBaHUS
pu3HaKoB. MoHOrubpuaHOE
CKpeLIBaHNe

JurnbpuHoe ckpemuBanye. 3aKOH
HE3aBUCHMOI'0 HACJIEOBAHUS
MIPU3HAKOB

CI_ICH.IICHHOC HACJICJOBAHUC TPU3HAKOB.

JlaGopatopnas pabora Ne 5 «M3yuenue
pe3yabTaTOB MOHOTMOPUIHOTO U
JUTUOPUIHOTO CKPEIMBAHUS Y
JPpO30(HITBI HAa TOTOBBIX
MUKpOITpenaparax»

0.5

0.5

https://m.edso0.ru/863e7540

bubmuoreka [JOK
https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7{4a

bubmuorexa [JOK
https://m.edsoo.ru/863e81b6

bu6mmorexa [IOK
https://m.edso0.ru/863e¢8436

bu6mmoreka [IOK
https://m.edso00.ru/863e8612

bu6mmoreka [IOK
https://m.edsoo.ru/863e8878

bu6mmoreka [IOK
https://m.edsoo.ru/863¢89a4

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60



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

27

28

29

30

31

32

33

34

T'enetuka noma. Hacinenosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

H3menunBocth. HenacneacrBenHas
M3MEHYMBOCTH. JJaboparopHas pabora
Neo 6. U3yuenne MoauuKarmOHHOM
HW3MEHUYMBOCTH, TIOCTPOCHUE
BApUALIMOHHOTO Psifia U BApUALIMOHHON
KpHBOW»

HacnencrBenHass "3BMEHYMBOCTb.
JlaboparopHast pabora Ne 7. «Ananu3
MyTaIui y 1po30(Quibl Ha TOTOBBIX
MUKpOITpernaparax»

I'eneTnka yenoBeka

PezepHblit ypok. O60011eHNE 110 TEME
«HacnencTBeHHOCTh U HI3MEHYMBOCTb
OpTaHU3MOB»

Cenexuus Kak HayKa U Mpoliecc

MeToibl M JOCTUKEHHUS CENCKIINHU
pacTeHUH 1 KUBOTHBIX

buoTexHonorus kak orpacib
MPOU3BOACTBA

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

0.5

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [IOK
https://m.edsoo.ru/863e8d78

bu6mmoreka [JOK
https://m.edso00.ru/863e¢9214

bu6mmoreka [IOK
https://m.edso00.ru/863¢9214

bu6mmorexa [IOK
https://m.eds00.ru/863¢9336



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

11 KJIACC

Ne
n/n

Tema ypoka

DBOJIOUS U METO/IBI €€ N3YUCHHUS

HcTopus pa3BuTHs npeacTaBieHuil 0o
9BOJIIOLIMU

MukposBontonus

[Tonynsmus Kak 3ieMeHTapHasi euHUIA
BHJIa 1 3BOrOIMK. JlaGoparopHas
pabota Ne 1 «CpaBHEeHHE BUIOB 11O
MOp(}oTOrHIecKOMY KPUTEPHIO»

JIBIDKyIIME CUITBI (3JIEMEHTapHbIE
(bakTOpHbl) SBOJIIOLIUU

EcrecTBeHHbIi 0TOOp U €ro ¢hopmbl

Pe3ynbTaThl 3BONMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BH000pa3zoBanue. Jlaboparopuas
paborta Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKkTepar»

HaHpaBJ’ICHI/ISI " IIYTHU MAaKpO3BOJIIOLUA

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

0.5

0.5

Jlara
U3YYeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

bubmuorexa [JOK
https://m.eds00.ru/863¢9570

bubmuoreka [JOK
https://m.edsoo.ru/863e9¢cle

bu6mmoreka [IOK
https://m.eds00.ru/863¢99¢6

bu6mmoreka [IOK
https://m.edso0.ru/863e9da4

bu6mmoreka [JOK
https://m.edso00.ru/863e9ed0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [JOK


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

10

11

12

13

14

15

16

17

18

19

20

HeoOpatumocTs 3BoIOLNN

Ucrtopus xu3Hu Ha 3emiie U METObI €€
M3y4YeHUS

['unoTe3sl MPOUCXOKIACHUS KU3HU Ha
3emie

PasButne xn3Hu Ha 3emie 1o opaM U
nepuoaam

OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENILHOTO U )KUBOTHOT'O MUDA.
[IpakTuueckas padora Ne 1 «3yuenue
HCKOIIAEMBbIX OCTAaTKOB PaCTEHUI U
KUBOTHBIX B KOJUIEKIIUSIX»

CoBpeMeHHast CHCTeMa OPraHu9IeCKOro
MuUpa

DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3)

JBxyuie cuibl ((pakTopsl)
aHTpOIIOreHe3a

OcHoBHbBIC CTaaurH 3BOJIOIHH YCIOBCKA

YenoBeueckue pachl U IPUPOIHBIE
aJlanTaluy 4eJoBeKa

PeseprubIil ypok. O6006111eHIE TIO TEME
«BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emie»

OKoJIorus Kax HayKa

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

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

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [JOK
https://m.edsoo.ru/863ca48¢e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863ecad44

bu6mmorexa [IOK
https://m.edsoo.ru/863caea2
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https://m.edsoo.ru/863eaea2
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Cpenpl 0OMTaHUS U SKOJIOTUICCKHE
(hakTophI

AlGuoTtnveckue HakTophI.
JlaGopaTopHnas padota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHSY.
JlaboparopHast pabota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHE YCPEHKOB
KoJeyca»

buotnueckue hakropsl

DKOJIOTUYECKUE XapaKTEPUCTUKHI
nonysiiun. [Ipaktudeckas padora Ne 2
«IToacy€T MIOTHOCTH MOMYJISLNI
pa3HbIX BUAOB PACTECHUIN»

Coob1ecTBa OpraHu3MoB — OHOIEHO3

DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI)

OCHOBHBIE MIOKA3aTENN IKOCUCTEMBI.
Okonorudeckue nupamuabsl. CBoiicTBa
skocucreM. Cykueccus

HpI/IpO,Z[HBIe 9KOCHUCTEMbI
AHTpOHOFCHHBIC 9KOCHCTCMbI

buocdepa — rmobdanpHas 3KocucTeMa
3emnn

3aKOHOMepHOCTI/I CYIICCTBOBAHUA
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bubmuorexa [JOK
https://m.edsoo.ru/863eafec

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

bu6mmorexa [IOK
https://m.edsoo.ru/863eb348

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

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa

bu6mmorexa [IOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [JOK



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

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

32 UYenosedecTBo B Onocdepe 3emiu 1

3 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepHblit ypok. O60011I€HUE TEMBI

34 «Co00111ecTBa ¥ 3KOJIOTUICCKHE 1
CHCTEMBID»

OBUIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

I[TPOT'PAMME


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










		2023-09-01T15:46:41+0300
	Белгород
	Беседин Дмитрий Александрович
	я подтверждаю этот документ своей удостоверяющей подписью




