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IHosicHuTeILHAA 3aNMCKA.

[Ipu paspaboTke mporpaMMbl 1Mo OHWOJIOTHMHM TEOPETUYECKYIO OCHOBY JI OMNpEIeNeHUs
MOIXOM0B K (OPMHUPOBAHHMIO COJEpKaHUS ydeOHoro mpenmera "buomorus" cocTaBuiIu:
koHuenryaiapHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJCH, COACpIKaHUS,
pe3yabTaToB o0y4yeHHs M TpeOOBaHMH K YPOBHIO IOJATOTOBKH BBITYCKHHUKOB, MOJIOKEHHUS 00
o0IIMX LeNsX U MPUHIHUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBbI CPEIHEro
obmiero obpa3oBanus B Poccuiickoit @enepariun, a TakKe MOJIOKEHUS 0 creundruke ONoIoTHH,
€e 3HAUYECHHWU B TO3HAHMM YKUBOM MPHUPOABI M 00ECIEYEHHH CYIIECTBOBAHHUS 4YEJIOBEUECKOTO
obmectBa. CoriaacHO Ha3BaHHBIM TIOJIOKEHUSM OIPEIeNICHBl OCHOBHBIE ()YHKIIMU IPOTPAMMBI IO
OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMmMa o OMOJIOTHHU JaeT MPEICTaBICHHUE O MENsX, 00 o0mei cTpateruu 00y4eHus,
BOCITUTAHUS M Pa3BUTHSA OOydJaroOmMXCs CpeacTBamMu ydeOHoro mpeamera '"buonorus",
orpenenser 00sA3aTENbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpeaeieHue o
paszenaM U TeMaM, PEeKOMEHIYeMYIO IMOCJIeI0BaTEIbHOCTh M3Yy4YeHHs Y4eOHOTo MaTepuana C
YY4ETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKM 00pa3oBaTEIbHOTO Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEW oOydarommuxcs. B mporpamme mo OMOJIOTHH Tak)Ke YYHTHIBAIOTCS
TpeOOBaHUS K IUIAHUPYEMBIM JINYHOCTHBIM, METANpEJAMETHBIM M TPEAMETHBIM pPe3ysbTaTaM
00ydeHus: B JOpMHUPOBAHNU OCHOBHBIX BHJIOB yUe€OHO-TIO3HABATEIHLHOMN JIEATEILHOCTH/ydeOHBIX
JecTBUI 00YJarONNXCsl IO OCBOCHUIO COJIEPIKAHUS OMOJIOrHYECKOro 00pa3oBaHMsL.

B mporpamme mo 6uonorum (10 - 11 kmaccel, 6a30BbIi YPOBEHB) peain30BaH MPUHITUT
IPEEMCTBEHHOCTH B H3Yy4eHHH Ouosoruu, Omaromaps dYeMy B HEH NpocMaTpuBaeTcs
HANpPaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMUPOBAHUEM E€CTECTBEHHO-HAYUYHOTO
MHUpPOBO33PEHHUS, IICHHOCTHBIX  OpPUEHTALUH  JIMYHOCTH, SKOJOTUYECKOTO  MBIIUICHHS,
NPEJCTaBICHUA O 370pOBOM 00pa3e JKM3HM U OEpeXHbIM OTHOIIEHHEM K OKpYXKarolen
npupoaHoii cpene. [loaTromy Hapsay ¢ U3ydeHHEM 001IeONOTOTHYECKUX TEOPUH, a TaKKe 3HAHUN
O CTPOEHHH HBBIX CHCTEM pa3HOTO paHra M CYHHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOTrpaMMe 10 OMOJIOTHH YJI€IEHO BHUMAaHKE HCIIOJIb30BAaHHIO MTOJTyYSHHbBIX 3HAHUH
B TOBCEIHEBHOM >KM3HM [UIsl pElIeHHsS MPHUKIAIHBIX 3aJa4y, B TOM YHCIe: NTpOo(UIaKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMM  YeNoBEeKa, MEAMKO-TEHETUYECKOT0  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEACHUS B OKpYXaloIlel MpUpOAHOH cpene,
aHamu3a BIMSHUS XO3AWCTBEHHON JEATENILHOCTH YEIOBEKAa Ha COCTOSHHE TPHPOIHBIX H
HCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHE BHUMaHHS K MPUKIATHOW HAMPaABICHHOCTH y4eOHOIO
npeamera "buonorus" MpoAMKTOBAHO HEOOXOIUMOCTBIO OOECIICUEHUS YCIOBUM IS pelIeHUs
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3oBaHus, KOTOpas Mpeanoiaraet
¢dopmupoBaHHEe y 00yYaromUXCS CIOCOOHOCTH aanTUPOBATHCS K M3MEHEHUSM JTUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOI'O MUpA.

[Tporpamma mo OHOJOrMH SIBISIETCS OPHUEHTHUPOM JUIS COCTABJICHHUS PabOYHMX MPOTpamMM,
aBTOPBI KOTOPBIX MOT'YT MPEIJIOKUTH CBOM BapUaHT MOCIIEIOBATEIbHOCTH U3YyYEHUS U CTPYKTYPBI
y4yeOHOTO MaTepuasna, CBoe BHJEHHE IyTeil ¢opmupoBanus y obydatommxcs 10 - 11 xmaccos
IPEeIMETHBIX 3HaHUM, YMEHUH U CIOCOOOB y4eOHOU NEesATENbHOCTH, a TaKKe METOAMYECKHUX
peleHmii 3a/1a4 BOCIIUTAHMS U Pa3BUTHUS CpeACTBaMH yueOHOro npeamera "buonorus".

buonoruss Ha ypoBHe cpenHero ooOumero o0pa3oBaHUS 3aHHMMaeT BaxHoe MecTo. OH
oOecrieunBaeT (hopMupoBaHHe Yy OOYYaIOIIMXCS MPEACTABICHUMH O HAaydyHOW KapTHHE MHpA,
pacimupsieT 1 0000111aeT 3HaHUsI O KUBOW MPUPOJE, €€ OTIUUUTEIbHBIX MIPU3HAKAX - YPOBHEBOM
OpraHu3alliil W 5BOJIIOLMH, CO3AAET YCIOBHS JUIA: TIO3HAHUS 3aKOHOB >XUBOW TPUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 W 0Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUUYECKOT0 MBIIUICHHUS, IEHHOCTHOTO OTHOILICHUS K KMBOM MPUPOJIE U YECIIOBEKY.

Bbonbiioe 3HaueHre OUOTOTHSI UMEET TaKXkKe JJIsl PEIICHUs BOCIIUTATENbHBIX U Pa3BUBAIOLINX
3amad cpenHero oOmero oOpa3oBaHMs, couManu3anuu oOydarommxcs. M3yuenue Ouonmoruu
oOecrieunBaeT YyCIOBUA [UIsi (OPMUPOBAHUS HHTEUIEKTYaJIbHBIX, KOMMYHHMKAI[MOHHBIX U
UHQOPMALIMOHHBIX  HABBIKOB,  OCTETUYECKOM  KYJIbTYphl, CIIOCOOCTBYET  MHTErpaluu
OMOJIOTHYECKUX 3HAHUI C TPENCTABICHUAMU M3 JPYrUX y4EOHBIX IMPEIMETOB, B YAaCTHOCTH,



¢u3uku, xumun U reorpaduu. HazpanHble NOJT0KEHUS O MPEJHA3HAYCHUN y4eOHOTo ImpeaMera
"Buonorus" cocTaBUIM OCHOBY JUTsl ONIPEIEICHHS MOAXO0A0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TO
CoJepKaHus, MPEACTABICHHOTO B IPOrpaMMe o OHOJIOTHH.

Ot60p conmepxkanusi yueOHoro mpeamera "buonorusa" Ha 6a30BOM YpOBHE OCYIIECTBIICH C
HO3HULHUH KYJIBTypOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYalOIIMECcs AOJKHBI
OCBOUTH 3HaHUS U YMEHHS, 3HaUUMbIe JUIsl GopMHUpoBaHUs OOIIEH KyIbTYpbl, ONpEAeIsIonne
MOBEJICHWE YETIOBEKa B OKPYKAIOIIEH MPUPOTHON cpene, BOCTPEOOBAaHHBIE B IOBCEIHEBHOMN
JKU3HU W TIPAKTHUYECKOW nesTtenbHocTH. Ocoboe MEeCTOo B ITOW CHUCTEME 3HAHWUK 3aHUMAIOT
BIIEMEHTBI COJIEP’KaHMsI, KOTOpBIE CIyXaT OCHOBOW Ui (OPMHUPOBAHMS MPEACTABICHUNA O
COBPEMEHHOM €eCTEeCTBEHHO-HAyYHOW KapTHHE MHpa M LIEHHOCTHBIX OPUEHTAIUSIX JHUYHOCTH,
CIOCOOCTBYIONIUX T'yMaHHU3AIMH OHOJIOTHYECKOTO 00pa30BaHUsI.

CtpykTypupoBaHHe COJEpKaHHs Y4eOHOro Marepuaja B IporpamMme Mo OHOJIOTUU
OCYILIECTBIICHO C YYETOM MPHOPUTETHOTO 3HAUEHUS 3HAHMH 00 OTIMYMTEIBHBIX OCOOEHHOCTSIX
YKUBOM PUPOJIBL, O €€ YPOBHEBOM OpPraHU3alliy U SBOJIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera "buonorus" BBIAEICHBI CIENYIONIUE CoAepkKaTeibHble JTUHUU: "buonorus
Kak Hayka. Mertoasl HaydyHoro no3HaHus'", "KneTka kak Ouosnormdeckas cuctema', "Opranusm
Kak Omonoruueckas cucrema", "Cucrema U MHOrooOpasue opraHuyeckoro mupa", "IBononus
JKUBOM TTpUpOIbl", "IKOCUCTEMBI M TPUCYIIME UM 3aKOHOMEPHOCTH .

Ilens wu3ydenuss yueOHoro mnpeamera "buosnorus" Ha 0a30BOM ypOBHE - OBIIAJCHUE
0o0y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(GYHKIMOHAIBHOM OpraHU3allii >KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHne yMEHUI UCIOIb30BaTh ATH 3HAHMSA JUUIsl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTiwkeHne I1enu u3ydeHus ydeOHoro mnpenmera "buonorua" Ha 0a3oBOM ypoBHE
o0ecreunBaeTcs peleHrueM CIEeAYOIuX 3a1au:

OCBOCHHE 00YJaIOIIUMHUCS CUCTEMBI 3HAHUH 0 OMOJIOTHYECKUX TEOPHUSX, YICHUIX, 3aKOHAX,
3aKOHOMEpPHOCTSIX, THUIOTe3aX, MpaBWiIax, CIyXalluX OCHOBOM aisi  (QopMUpOBaHUS
NpPEICTAaBICHUNA O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX Hay4yHOro IO3HaHWUS,
CTPOEHUHM, MHOTOOOpa3sMH U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHU3alllu,
BBIJIAIOIIUXCS OTKPBITUSX ¥ COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHHY;

dbopMupoBaHUe y 00YyYarOIMIMXCsS IO3HABATENIbHBIX, MHTEIUIEKTYadbHBIX M TBOPUYECKUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMU HAay4YHBIX B3IJIAJIOB,
ueH U MOIX00B K U3YYEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIUH;

CTaHOBJIEHHE Y 00yUaIoNIMXCs 00IIeH KyIbTyphl, QyHKIMOHATBHONW IPaMOTHOCTH, Pa3BUTHE
yYMEHHH OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIETO MUPA >KMBOW MPUPOJIBI HA OCHOBAHUU
3HAHWI U OTIBITA, MMOJIYYEHHBIX TIPU U3YYCHUH OMOJIOTUH;

dbopmupoBaHre y OOyYarONmUXCsi YMEHHH WLIIOCTPUPOBATh 3HAUYECHHWE OHOJIOTMYECKUX
3HaHUH B TNPAKTHYECKOW JEATENIbHOCTH 4YeNOBEKa, pPa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOIOTHIA;

BOCIUTAaHHE YOEXKIEHHOCTH B BO3MOXHOCTH IIO3HAHHMS YEIIOBEKOM XHBOW MPUPOIHI,
HE00X0IUMOCTH OepeKHOT0 OTHOIIEHUS K Hel, COOMI0IEHUS STUUECKUX HOPM MPHU MPOBEACHUN
OMOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HAaHHE IIEHHOCTH OHMOJOTMYECKUX 3HAHWM I TOBBIIIEHUS YPOBHS SKOJIOTHUECKON
KYJIBTYPBI, TSl JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHS,

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUI M YMEHHH B MOBCEAHEBHOW XHU3HU JJISi OLIEHKU
NOCJIECACTBHI CBOEH JEATENIbHOCTH IO OTHOIICHUIO K OKpYXKamomel cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHKE U COOJIOICHHE Mep PO IITAKTHKH 3a00JI€BaHUM.

B cucteme cpennero obmero oopasoBanus yueOHbIi npeamet "buonorus", uzyyaemslii Ha
0a30BOM ypOBHE, SIBIIICTCS 005A3aTEIbHBIM yU€OHBIM IIPEIMETOM.

OO11ee uyncio 9acoB, pEKOMEHI0BAHHBIX JJIs U3yUeHus Onosorun - 68 yacos: B 10 kacce -
34 gacoB (1 gac B Henento), B 11 kimacce - 34 yacos (1 yac B Heemo).

CopepxaHue obyyeHus B 10 knacce.



Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMHM C OOLIECTBEHHBIMU, TEXHUYECKHMMH U JPYTHMMHU
€CTeCTBEHHBIMH HayKaMmu, (uiocodueid, STHKOW, 3CTETUKONW M mpaBoM. Pomnb Ouosoruu B
dbopMHpPOBaHUH COBPEMEHHOW HAyYHOU KapTHUHBI MuUpa. CucTeMa OMOJTOTUYECKUX HaYK.

MeTo/bl TO3HAHUS KUBOW MPUPOABI (HAOTIOACHHE, SKCIIEPUMEHT, OMICAHNEe, U3MEPECHHE,
KJaccuukanms, MOJAETMPOBAaHNE, CTATUCTHIECKAs 00pabOTKa JaHHBIX).

JleMoHcTpanmu:

[Toptpetsr: Y. HapBun, I'. Mennens, H.K. Konbios, JIx. Yorcon u ®@. Kpuk.

Tabmuie! 1 cxeMbl: "MeTo bl TO3HAHUS )KUBOW TPUPOIBI".

JlaGopaTopHble U TPaKTUYECKHUE PAOOTHI:

[Ipaktuyeckas pabora N 1. "Hcmonmp3oBaHHME pa3iMYHBIX METOJOB NPU H3YUYEHUHU
OuroJ0ruYecknux o0BHEKTOB".

Tema 2. J)KuBble cucTEMBI M UX OpraHU3aLMSL.

JKusbie cuctembl (0MOCUCTEMBI) KaK MpeaMeT u3ydeHus onosorun. OTINYNE KUBBIX CUCTEM
OT HEOPTaHUYECKOU NPUPOJIBI.

CpoiicTBa OwmocucTeM H HX pa3HOOOpa3we. YPOBHU OpraHu3allud  OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIIETOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBIM,  MOMYISLUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOC(hHEPHBIA.

JleMoHcTpanmu:

Tabmuubr w cxembl: "OCHOBHBIE TpPHW3HAKK >KU3HU", "YPOBHU OpraHU3AIMH >KHUBOU
pUpobI".

O6opynoBanue: moaens Mmosekyibsl JJTHK.

Tema 3. XuMHUECKHUI COCTaB U CTPOEHUE KIIETKH.

XUMUYECKHI COCTaB KJIETKH. XUMHUYECKHE JIEMEHThI: MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bona u MunepanbHbIe BelllecTBa.

OyHKIMM BOABI UM MHUHEpPAJbHBIX BeELIECTB B KkieTke. llogaepxkaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHne 0eIKOB. AMHHOKHUCIIOTHI - MOHOMEpPHI 0ekoB. HesameHuMeble
3aMEHHUMBIE aMUHOKHUCIIOTH. AMUHOKHUCIIOTHBIN COCTaB. Y POBHH CTPYKTYPBI OEITKOBOW MOJIEKYJIBI
(mepBUYHasI, BTOpUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUYECKHUE CBOMCTBA OEIKOB.
Buonornueckue pyHKInu OEIKOB.

depMeHTHl - OMoJIoTHUecKre Karanu3atopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyocrpatHas  crnemuduuHocts. Kodepmentsl. Burtamuubpl.  Otanuus  gepMeHTOB  OT
HEOPraHUYECKUX KaTalln3aTOpPOB.

VYraeBoasl: MOHOCaxapuabl (TTIIOK03a, pubo3a M Je30KCHpubdo03a), Aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (KpaxMmaj, TJIMKOTEH, IeJUII0Io3a). buonorndyeckue GyHKIMHA
YIJIEBOJIOB.

Jlumuaer:  tpurnunepunsl, (pochomunuael, crepounbl. ['mapodunbHO-THAPOGOOHBIC
cBoiicTBa. buonorndeckue ¢yHKIuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMUAOB KaK
HUCTOYHUKOB YHEPIHH.

Hyxneunoseie kuciotel: JJHK n PHK. HykneoTtunbsl - MOHOMEpPBI HYKJIIEUHOBBIX KHCIIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenne m ¢ynkmum PHK. Buger PHK. AT®: ctpoenue u
byHKINN.

[{utonorus - Hayka o kiaeTke. KiieTounas Teopus - mpuMep B3auMOIeHCTBHsI uaeH u (pakToB
B Hay4HOM IMMO3HAHUHU. MeTO/Ibl U3YUEHHUSI KIETKHU.

Krnerka kak nenocrtHas xuBas cucrema. OO0IiMe NMpuU3HaKU KIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OeJka.

Tunbl KJIEeTOK: dJyKapuoTHyeckas W MpokapuoTudeckas. OCOOEHHOCTH CTpPOEHUs
MpOKapuOTUYECKON KiIeTku. Kietounas crenka 6akrepuii. CTpoeHUE SyKapUOTHIECKON KIIETKH.
OCHOBHBIC OTIINYUS PACTUTEIHHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KIETOYHAs CTCHKA, TTUKOKAIMKC, MX (YHKIIHH.
[Tnazmarnueckass mMeMOpaHa, ee cBoiWcTBa W GyHKmuH. l[luTommasmMa W ee OpraHOWIBI.



OnnomeMOpannbie opranousl kinetku: JIIC, ammapar [onsmxu, muzocomsl. [TomyaBTOHOMHBIE
OpTraHOUbI KIETKH: MUTOXOHAPUH, ITacTUbL. [IporicxoxkieHne MUTOXOHAPHI U macTua. Buast
wiactug. HememOpaHHBIE OpPraHOWABl KIETKUA: PUOOCOMBI, KICTOYHBIA IEHTp, IHEHTPHUOJH,
PECHUYKH, XI'YTUKU. OYHKIIMU OPraHOUOB KJIETKH. BritoueHus.

SAnpo - perynaropHslil meHTp KiaeTku. CTpoeHue sapa: sigepHas 000JI04Ka, Kaproruiazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JleMoHcTpanuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Illneitnen, P. Bupxos, Jx. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pauxnun, K.M. bap.

Huarpammbl:  "PacnpeneneHue XMMHUYECKMX JIEMEHTOB B  HEXKHMBOM  mpupoje',
"Pacnipenenenrne XUMHUYECKUX 3JIEMEHTOB B AKUBOU mpupoje".

Tabmumer u cxemsl: "llepuoanueckass Tabnuia XuMUYeckux siemeHToB", "CTpoeHue
MouiekyJibl Bozbl", "buocunaTes Oenka", "Crpoenue monekynsl 6enka", "Ctpoenue depmenta',
"Hyxneunosble kuciotsl. JJHK", "Crpoenne monekynsl AT®", "CtpoeHue 3ykapuoTHUYECKOU
kietku", "CrpoeHne xuBOTHOM KieTku'", "CrtpoeHue pactutrenbHoil kietku', "CtpoeHue
npokapuotrnyeckoil kinetkun", "Crpoenue sapa kiaetku", "Yraesonsl", "JIunuasr".

OO6opymoBaHHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHHWE IJisi TMPOBEACHUS HAOIIOJICHUMH,
U3MEPEHUH, IKCIEPUMEHTOB, MUKPOIPENApaThl PACTUTENBHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U paKTUYECKUuEe pabOTHI:

Jlaboparopnast pabora N 1. "HM3ydeHue KaTaIMTHUYECKOM aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHUJIa3bl WK Kartanassl)".

Jlaboparopnas pa6ora N 2. "M3ydeHue CTpoeHUs KJICTOK PACTEHUH, )KUBOTHBIX M OaKTepUid
M0/ MUKPOCKOIIOM Ha FOTOBBIX MUKPOIMpENapaTax U ux onucaHue".

Tema 4. XKuzHenesITeIbHOCTD KIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIAIINS (TNIACTUYSCKUI OOMEH) Y TN CCUMHMIISIIAS
(oHepreTHUecKuii 0OOMEH) - JIB€ CTOPOHBI €IMHOTrO IMporecca Merabonuszma. Ponb 3akoHOB
COXpaHEHHUS BEIIECTB M SHEPTUU B MOHUMAHUU MeTaboIm3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOdHBIM W rerepoTpodHbiii. Pons ¢epmeHTOB B 0OMEHE
BEILECTB U MPEBPAIICHUHU SHEPTUU B KIIETKE.

®dorocunte3. CBetoBas W TeMHOBas ¢a3el (orocuHTe3a. Peakumm ¢oTocuHTe3a.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HU Ha 3emiie. BiusiHue ycnoBuid
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCUHTE3UpYyIole OakTepuu. 3HAYCHHE XEMOCHHTE3a IS JKU3HU Ha
3emuie.

DHepreTudeckuii 0OMeH B KiieTke. Paciernienre BemecTB, BEICTICHUE U aKKYMYTHPOBaHUE
SHEPruM B KIETKE. JTambl JHEpPreTHYecKoro obmeHa. [numkonm3. bpokeHue W ero BHIBIL.
Kucnopognoe okucienue, wiu KierouHoe abixanue. OxucnutensHoe ¢ochopuirpoBaHue.
D¢ hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiium marpuunoro cunte3a. ['enetnueckas wuHdpopmauus u JHK. Peammzanus
reHeTHYeCKON MH(popManuu B KieTKe. [ €eHeTHMYeCKHil KOJ W €ro CBOWCTBA. TpaHCKpHUIIIHS -
matpuunblii cuaTe3 PHK. Tpancnsanus - 6uocunres Oenka. Drtamsl Tpanciauuu. KonupoBaHue
aMUHOKHCIIOT. Posib pubocom B OrocuHTE3e OeKa.

Hexnerounsie popmel sxu3au - BUpychl. Mctopust oTkpeiTus Bupycos (/.M. IBanoBCKkwMiA).
Oco0EHHOCTH CTPOCHHUsI W JKU3HEHHBIM LUK BUPYcOB. bakrtepwodaru. bone3snu pacrenuid,
KMBOTHBIX U YEJIOBEKa, BBI3bIBa€Mble BHpycaMu. Bupyc mmmynonedumura yenoseka (BUY) -
Bo3Oyautens CIIMa. OOpaTHas TpaHCKpUIIMs, peBepraza M wuHTerpasa. IIpodumaktuka
pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUH.

JleMoHcTpanuu:

IToprpetsr: H.K. Konbuos, /[.1. Banosckuii, K.A. Tumupsses.

Tabmuupl u cxemsl: "Tunel nutanus", "Metabonusm", "Muroxonapus”, "DHepreTHIeCKuit



obomen", "Xmopomnact", "®orocunres", "Crpoenne JJHK", "Ctpoenue u (yHKIIMOHUpOBaHME
rena", "Cunre3 Oenka", "I'emermueckuit kon", "Bupycel", "bakrepumodaru", "CrtpoeHue u
*u3HeHHbIH nuka Bupyca CIIM/]a, 6akrepuodara”, "Pernmukanus JJHK".

O6opynoBanue: moxaenu-anmiukamuu "Yasoenne JIHK u tpanckpunmms", "buocunres
6enka", "Crpoenue kietku", moaens cTpykrypsl JJTHK.

Tema 5. Pa3MHOX€HHE M MHIUBUAYATHOE PA3BUTHE OPTaHU3MOB.

Knerounslif 1wk, WiM KU3HEHHbIM LUK KiIeTku. MuTtepdaza m mwuros. Ilpoueccsl,
npoTrekatomue B umHTepdaze. Perumkanus - peakuus martpuuHoro cuHTeza JIHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op - KapuOTHUIl. JUTUIOMIHBIA M TaljOUJHBIA XPOMOCOMHBIE
Habopbl. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHS U MHIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne knetku - muto3. Cranun murtosa. IIpoueccel, nporncxoasipe Ha pa3HbIX CTaIuAX
MHUTO3a. BHOJIOrHYECKHI CMBIC MUTO3A.

[IporpamMmmupyemas rudesnb KJIETKH - alonTo3.

®opMbI pa3MHOKEHHUSI OPraHU3MOB: O€CTooe U NoJI0Boe. Bupl 6ecronoro pa3MHOKEHUS:
JIeJICHNe HaJBOe, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETETATHUBHOE
pa3MHOXeHHe. MICKyCCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUEHUE [ CEJIEKLIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIMYHUS OT OECIOIOrO.

Meiio3. Cragun menosa. Ilponeccsl, mpoucxondmue Ha cTaauax Menosa. IloBeneHue
XpomocoMm B Mero3e. Kpoccunrosep. buosnornueckuii cMbIC U 3HAYEHUE ME03a.

I'ameTorenes - mporecc 00pa3oBaHuUs MOJIOBBIX KJIETOK Y KHBOTHBIX. 110OBBIE Kene3bl:
CEMEHHHMKHU U snyHUKU. OOpa3zoBaHME M pPa3BUTHE MOJOBBIX KJIETOK - TaMeT (CHepMaTo30HI,
AlLEeKIeTKa) - chepMaToreHe3 U ooreHe3. (OCOOCHHOCTH CTPOEHHUS — SHIEKICTOK U
criepmaro3onaoB. OmnogorBopenue. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE (OHTOT€HE3). OMOpHOHAIBHOE pa3BUTHE (AMOpHOTreHe3). DTarbl
SMOPHOHAJIBHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: IPOOJICHNE, TaCTPYJISAIUs, OPIraHOTEeHE3.
[MocTaomMOproHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHAIBHOTO PAa3BUTHS: TMPSMOE, HEMPSIMOe
(MmuuHOYHOE). BnusHME cpensl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3BIBATH
BPOJKJCHHBIE YPOJCTBA.

Poct u pazsutue pactenuii. OHTOreHe3 [BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaJNHU
pa3BUTHAL.

JleMoHcTpanuu:

Tabnuuer 1 cxempl: "@OpMbI pa3sMHOKEHUSI opraHu3MoB", "J[BOifHOE OIUIOIOTBOPEHHUE Y
IIBETKOBBIX pacTeHuii", "BereratnBHOoe pasMHokeHue pacteHuit”, "Jlenenue kinetku Oakrepuit”,
"Crpoenue mnonobix kietok", "Crtpoenue xpomocomsl", "Kierounsni nukn", "Permkanus
JHK", "Muto3", "Meito3", "[Ipsamoe u Henpsamoe pazputue", "['amerorenes y MICKONMUTAIOMINUX
u genoBeka', "OCHOBHEIC CTaAuN OHTOT¢HE3a" .

OO6opynoBaHue: MHKPOCKOM, MHKporpenapaTtsl "CrnepMaTo30uabpl MICKOTMHTAIONMEro",
"Sitnexnerka muekonuTaromiero”, "Kapuokrnnes B KJI€TKaxX KOPEIIKa JIyKa', MarHUTHAsE MOJIEIb-
anmumukanys "enenne knetku", moaens JIHK, monens Meradaznoit XpoMOCOMEI.

JlaGopaTopHble U paKTUYECKUEe pabOTHI:

Jlaboparopnast pabora N 3. "HabGmromenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TrOTOBBIX MUKpoIIpenaparax".

Jlaboparopnast pa6ora N 4. "M3yueHue CTpPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpoIpenaparax'.

Tema 6. HacniencTBEHHOCTh M K3BMEHYMBOCTDh OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Mctopus pa3BUTUA TEHETUKH. Poib UUTOIOTMM U
SMOPHOJIOTHH B CTAHOBJICHUH T€HETUKU. BKian poccuiickux u 3apyO0exHbIX yYEHBIX B pa3BUTHE
TeHeTUKU. MeTonbl TEeHEeTUKH (THOPHIONOTMYECKUH, I[IMTOTCHETUYECKHH, MOJICKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHUS. [ 'eHeTndyeckasi CHMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIlUBaHUM.

3aKOHOMEPHOCTH  HACJEJOBaHMS  NPU3HAKOB, YycTaHOBiIeHHble [.  Mengenem.



MoHorubpuaHoe CKpelBanue. 3aKoH eJMHO00pa3us THOPUAOB MEepBOro nokojaeHus. [Ipasuio
JOMUHMPOBAHUA. 3aKOH paclieruieHus nOpu3HakoB. ['mmore3a uyuctoThl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurnbpunHoe  ckpeulMBaHuEe. 3aKOH  HE3aBUCUMOTO  HAcleOBAaHUSA  IPU3HAKOB.
[{uroreHeTH4eCKrEe OCHOBBI IUTHOPUIHOTO CKpENIMBaHH. AHAIW3UPYIOIIEE CKpEIIMBaHHE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS IJIs ONIpEAeTICHHs TeHOTUIIa OCOOH.

CueruieHHoe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mno CUEIUIEHHOMY
HacJe0BaHMIO TeHOB. HapylieHue crierienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTU. [ eHeTUUeCKuEe KapThl.

I'eneruka mona. XpoMOCOMHOE OMpENEICHHE M0JIa. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
l'omoramernble U rereporameTHble OpraHu3Mbl. HaclienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3menunBocTh. Buabl ”3MEHUMBOCTU: HEHACJIEACTBEHHAsI U HACJIeACTBEHHasA. Poiib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIMOHHOW H3MEHYMBOCTH.
Bapuanuonssiii psn v BapuanuonHas kpusas. Hopma peaknuu npusHaka. KonuuecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAMPUKALIMOHHONW N3MEHYMBOCTH.

HacnencrBenHasi, Wi TeHOTUNHYECKAss, U3MEHYMBOCTh. KOMOMHATUBHAS W3MEHUYHUBOCTD.
Meiio3 W TOJIOBOM TMpOIlECC - OCHOBA KOMOWHATHMBHOM W3MEHYMBOCTH. MyTalmoHHas
U3MEHUYUBOCTh. Kimaccudukarnmsi Myranuid: TreHHbIe, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NPUYHHBI MyTaluid. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIICICTBEHHOU
n3menunBoctyu H.U. BaBuiosa.

BresaepHast HaCI€ICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka denmoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI TEHETHUKH YeEJIOBEKa:
TE€HEAJOTUYCCKUM, OJIM3HEIOBBIM, [HUTOTCHETHYECKUH, OHOXUMUYECKUMA, MOJICKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAesieHHe TEeHOTUIA: MOJHOTEHOMHOE CEKBEHHUPOBAHME,
TEHOTHIHUPOBaHKWE, B TOM uucie ¢ nomomipio [TI[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YelioBeKa: TreHHble Ooyie3HW, OOJIe3HHM C  HACIEACTBEHHOW MPEeapacrloiOKEeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 3M10pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTUKH U JICUYCHHUS TeHETUIECKUX
Oose3Heil. MeIuKO-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAYECHHWE MEIUIIMHCKOW TEHETHUKU B
MPEIOTBPAILICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUN YeTIOBEKa.

JleMoHcTpanuu:

[Moptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukon, H.B. Tumopees-
Pecosckwuii, H.W. BaBunos.

Tabmuuer u cxembl: "MOHOTHOPUAHOE CKPEIIMBAHHE W €r0 HUTOICHETHYecKask OcHoBa",
"3aKoH pacHIeIICHUS U €ro IUTOTeHeThYecKas ocHoBa'", "3akoH 4ucTOTHI ramet"”, "' Jlurnopumanoe
ckpemuBanue", "lluTonormdeckue OCHOBBI  OUTHOpHIHOTO  cKpermmBaHus', "Meiio3",
"B3zaumopericTBue aJienbHbIX TeHOB", " e HETHYECKUE KapThl paCTEHUH, )KUBOTHBIX M YEJIOBEKa',
"T'enetnka mona", "3akKOHOMEPHOCTH HaclieOBaHuUs, cuerieHHoro ¢ mojom", "Kapuortumnsl
yelnoBeKka MW OKUBOTHBIX", "Bumbl wm3MenumBoctu", "MoaudukanmoHHas HW3MEHYUBOCTS',
"HacnenoBanue pesyc-daxropa”, "I'enetuka rpymnm kposu", "MyTalmoHHas H3MEHUYUBOCTS".

O6opynoBanue: Mopaenu-ammIukanuu "MonoruOpuaHoe ckpemmuBanue”, "HemomHoe
nomuHupoBanue”, "Jlurubpugnoe ckpeumBanue”, "llepekpecT Xpomocom'", MHUKPOCKON H
Mukpornpenapat "/Ipo3oduna" (Hopma, MmyTaruu GopMBI KPBUILEB M OKpacKu Telsa), repbapuid
"T"opox moceBHOI".

JlaGopaTopHble U TpaKTUYECKHUE PAOOTHI:

JlaGopatopnas pab6ota N 5. "U3ydyeHue pe3yabTaToB MOHOTMOPUIHOTO U JUTHOPUIHOTO
CKpEIIUBaHUS Y Ip030(HIIBI HA TOTOBBIX MUKpOIpenapaTax".

JlaGopatopnas pabdora N 6. "M3yueHne MOAU(PHUKAIMOHHON W3MEHYMBOCTH, MOCTPOCHUE
BAPUAIIMOHHOTO ps/ia U BApUAIMOHHOM KPUBOM'".

JlaGopatopnass pabora N 7. "Anaimu3 wMyranuii y Apo3oduiasl HAa TOTOBBIX
MHUKponpenaparax .



ITpaktuyeckas padora N 2. "CocTaBieHre U aHAINU3 POJOCIOBHBIX YeJIOBeKa'.

Tewma 7. Cenexius oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoKJIEeHUE CEJIEKIMU U AoMecTukauusa. Yuenue H.U.
BaBunoBa 0 wHeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTypHbIX pacTeHuid. LleHTpsl
MPOUCXOKICHHS JTOMALTHUX KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHBIE METOJbI CENCKIIMU. MacCOBBId M WHIWBHUAYAIbHBIM OTOOPHI B CEIEKIIMH
pacteHuil u KUBOTHBIX. OLIeHKa AKCTephepa. BIM3KopoaCTBEeHHOE CKpeluBaHUE - UHOPHIUHT.
Yucrtas muans. CKpenBaHue YUCTHIX JTHHUH. ['eTeposuc, unu rudbpuanas cuia. Hepoactennoe
CKpeuBaHue - ayrOpuausr. OTmaneHHas TUOpuAM3alMi U ee ycnexu. VICKyCCTBEHHBIH
MyTareHe3 W IMOJYyYEeHUE MOJMIUIONAOB. JIOCTHMKEHUS CENeKUMHM PpAacCTeHWH, J>KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHonorus kak oTpacib TPOU3BOJACTBA. ['€HHAas WHXEHEpHUA. OTambl CO3aHUS
pexomOunantHoi JIHK u Tpancrenneix opranu3moB. Kierounass umxenepus. Kietounble
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KilonupoBaHue BBICOKONPOLYKTHUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPTraHU3MOB. OKOJOTHUECKHE M 3THdeckue mnpodmemsl. MO -
FeHeTUYeCKU MOAU(UIIPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanmu:

[Toptpetsr: H.U. BaBuinios, .B. Muuypun, I'./[. Kapneyenko, M.®. 1BaHoB.

Tabmumel 1 cxembl: kapta "L[eHTpBI TPOUCXOXKACHUS M MHOT000paszus KYyJIbTYypPHBIX
pactenuit”, "l[loponbl momamHux XKUBOTHBIX", "CopTa KynbTypHbIX pactenuil”, "OTmaneHHas
rubpuam3amms”, "Pabotel akamemuka M.D. Ueanoma", "llomummouaws", "OOBEKTHI
ouotexnonoruu", "Knerounele KyabTypbl M KioHHpoBaHue", "KoHCTpynpoBaHue W TEpeHOC
T€HOB, XpOMOCcOoM".

O6opynoBaHue: MyJISKU IUIOAOB M KOPHEIUIOJAOB JUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repbapuii "CenbCcKoX03HCTBEHHbIC pacTeHHS "

JlaGopaTopHble U TpaKTUYECKHUE PAOOTHI:

Okckypcusi "OCHOBHBIE METOJbI M JIOCTH)KEHHUSI CEJIEKIMHU PACTEHUM W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO03sCTBO, JTa00PaTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTpa)".

CopepxxaHue oby4yeHusa B 11 knacce.

1 4ac B Henemto, Bcero 34 yaca, U3 HUX 2 4aca - pe3epBHOE BpeMs

Tema 1. DBomtoronHast OMOJIOTHSL.

[IpennocsuIKy BO3SHUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLUOHHAS TEOPHS U €€ MECTO
B Ouosioruu. BrnusiHue SBOTIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CunerenscTBa 3BoNonuK. [laneoHToNOrMYECKHE: TOCIEA0BATENBHOCTD MOSIBICHHS BUIOB
B TJICOHTOJIOTHUECKOM JeTOomucH, nepexonHsle (opmbl. buoreorpaduueckue: cXoACTBO H
paznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOACTBA M Pa3INuus SMOPHMOHOB pPa3HBIX BUAOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTMYHBIC, PYIMMEHTapHbIE OPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJICTBO MEXAHW3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MTyTeH Y BCEX OPraHM3MOB.

OpomtonnonHasg Teopust Y. JlapBuHa. IlpeanochuikM BO3HUKHOBEHHS JapBUHU3MA.
JIBIKyIiMe CHUJIBl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeJeNeHHas HW3MEHUYMBOCTh, OOppba 3a CylIecTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTO) u ee 0CHOBHBIE NIOJIOKEHUS.

MuxposBomtonus. [lomysanus kak eIMHUIA BUAA U DBOJIIOLUN.

JIBkyue cuiibl ((pakTOpbl) SBOJIOLUHM BUIOB B NpHponae. MyTallMOHHBIA IpoLecc U
KOMOMHATUBHAs U3MEHYMBOCTb. [lonmymnsaironHbIe BOJIHBL U Apeiid reHoB. M3onsanus u Murparus.

EcrecTBeHHbI# 0TOOD - HanpaBisitonuii pakTop BoIoIHU. POpMBI €CTECTBEHHOTO 0TOODA.

[Tpucmoco0aeHHOCTh OPraHU3MOB KaK Pe3yJbTaT dBOMIONUHU. [IpruMepsl TpUCTIOCOOICHHH Y



OpraHu3MoB. ApoMop¢03bl M UINO0ATATITALHH.

Bun u BumooOpaszoBanme. Kputepum Buma. OcHOBHbIE (GOpMBI BHI000pPA30BAHMS:
reorpapuuecKoe, 3K0JI0rHUECKOE.

MakpoosBosrorusi. DopmMbl ABOMONUKU:  (DUIETHYECKas, IWUBEPreHTHAs, KOHBEPTrEeHTHAs,
napaiensHas. HeoOpaTumMocTh 3BOMTIONHUN.

[TpoucxoxaeHue oT HEeCTeIMATN3UPOBAHHBIX MPEIKOB. [Iporpeccupyromast
Clieyuajin3aius. A,Z[aHTI/IBHaH pannaulfm.
JleMoHcTpanuu:

IToprpersr: K. Jlunnent, JK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkens, @. Mroiep, A.H. CeBeprios.

TaGnuue! u cxemsl: "Pa3Butne oprannueckoro Mupa Ha 3emie", "3apobIy MO3BOHOYHBIX
)KUBOTHBIX", "Apxeontepukc", "®opmMbl 00pbOBI 3a cymiecTBoBaHue", "EcTecTBeHHBIN 0TOOD",
"MHuoroo0pa3zue coptoB pactenuit", "MHuorooOpaszue mopon kuBOTHHIX", "Tlomymsuu",
"MyTtarmmmonHass u3MeHunBOCTh", "Apomopdoss", "Mmnoamantanmuu", "OOmas aereneparus’,
" [IBrkymre cuisl aBosronun”, "Kapra-cxema mapmpyra myremectsus Y. lapsuna", "bopnba 3a
cymectBoBanue", "Ilpucnoco6iaenHocts opranuzMoB", "['eorpaduueckoe BumooOpazoBaHue',
"JKonoruveckoe BUI000pazoBanue".

O6opynoBaHue: KOJJIEKLUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, HA0Op IJIOJI0B U
ceMsH, Koyutekus "IIpuMepsl 3alIUTHBIX MPUCIIOCOOJIECHHH Y KUBOTHBIX", Moaenb "OCHOBHBIE
HaIpaBJICHUs IBOIONUN", 00beMHast Moielb "CTpoeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX".

buoreorpadpuueckas kapra wmmupa, Koyekius "®dOpMbl COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX M pacTeHuil", Mojenp ammiukamusa "[lepekpect xpomocoM", BiIakKHbIE TpenapaThbl
"Pa3zButue Hacekomoro", "Pa3surue narymku", mukponpenapat "po3opuna” (Hopma, MyTanuu
(GhOpMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U paKTUYECKUE pabOTHI:

Jlaboparopnas pa6ota N 1. "CpaBHeHre BUIOB 110 MOP(}OTOTHUECKOMY KPUTEPHIO".

JlaGopatopnass pabora N 2. "OnucaHue MNPHUCIOCOOJIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEIILHOTO XapakTepa'.

Tema 2. Bo3HMKHOBEHME U pa3BUTHUE )KU3HU Ha 3eMJIE.

JloHayuHbIe MpEACTaBICHUS O 3apOXKIACHUM >XU3HU. HaydHble rHmoTe3sl BOZHUKHOBEHHUS
XKHU3HU Ha 3emiie: aOMOreHe3 W MaHClepMusi. XUMHUYecKas 3Boouus. AOHMOTEHHBIN CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMHUUECKON
sBosroy. HauanbHble stamnsl 6nosnorndeckoit spomonuu. ['unoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYp U BO3HMKHOBEHHE MPOTOKIETKU. [lepBble KIETKM M HX HBOJIOLHA.
®opMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazBuTue xxu3nu Ha 3emiie mo 3pam U nepuoaam. Karapxeil. Apxeiickas u mpoTepo3oickas
apsl. [Taneo3olickast 3pa U ee MepuoIbl: KEMOPUHCKUN, OPJOBUKCKUHN, CHITyPUHCKUN, JEBOHCKHIA,
KaMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3o0301icKas 3pa U €€ IepUOAbl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa v ee mepuoibl: MaJ€OreHOBbI, HEOT€HOBbIN, aHTPOIIOTE€HOBBIH.

XapakTepucTuka KiuMaTa M TE€O0JIOTMYECKUX IpoueccoB. OCHOBHBIE ATalbl 3BOJIIOIMH
PACTUTENLHOTO U )KUBOTHOT'O MUpa. ApoMopd03bl y pacTeHH 1 )KkUBOTHBIX. [losiBieHue, pacuBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpaxeHue 3Bojitonud. OCHOBHbIE CUCTEMATUYECKUE
IpyNIbl OPraHU3MOB.

OBOJIIOLIMSL  YelOBEKa. AHTpOIOJIOTUs Kak Hayka. Pa3BuThe npeAcTaBICHHN O
IIPOUCXOXAECHNUHU YesloBeKa. MeToibl u3ydeHus: aHTpornorene3a. CXoAcTBa U pa3inyus 4eJoBeKa
U )KUBOTHBIX. CHCTEMaTUYECKOE MOJIOKEHHE YeJIOBEKa.

JBwxynwme cwibl  ((akropbl) aHTpomoreHe3a. HacnencTBeHHas W3MEHUMBOCTD U
€CTeCTBEHHBINH 0TO0p. OOImecTBeHHBIN 00pa3 KU3HHU, U3TOTOBIICHUE OPYAHHN TPY/a, MBIIIUICHHE,
peub.

OcHOBHbBIE CTaJMM W BETBU SBOJIIOIMM YEJIOBEKAa: aBCTPAJONUTEKH, YeTOBEeK yMEIbIi,



UYenosek mnpsmoxoxasamuii, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku
HCKOMAeMbIX OCTaTKOB, BpEeMsl CYILIECTBOBaHUS, 00JIACTh PAaCHpPOCTPAaHEHHUs, 00bEM T'OJIOBHOIO
Mo3ra, 00pa3 )KU3HU, OPYIHS.

UYenoseueckne packl. OCHOBHBIC OOJIBIITUE PAaChl: €BpOIEOUIHAs (€Bpa3uiicKas), HETpo-
aBcTpajioujHas  (dKBaTOpualibHAas), MOHTOJOMJIHAs  (a3uMaTCKO-aMepukaHckas). Ueptsl
MPUCTIOCOOTICHHOCTH MIPEICTaBUTENEH YETOBEUECKUX Pac K YCIOBUSM CylllecTBOBaHUsA. EqUHCTBO
yenoBeyeckux pac. Kpurtuka pacusma.

JleMoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITacrep, A.H. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabmuupbr u cxemsl: "BosnukHoBenne CosHeuHOU cucTtembl', "Pa3BuTHe opraHnuecKkoro
mupa", "PacturenpHas kiuerka", "XKuotHas kierka", "lIpokapuoruueckas kierka'",
"CoBpeMeHHasi cuctema opraHuyeckoro mupa", "CpaBHEHHE aHATOMHUYECKHUX YEpPT CTPOECHUS
YeoBeKa M 4eJI0BEKOOOpa3HbIX 00e3bsiH", "OCHOBHBIE MECTa MaJCOHTOJOTHMYECKUX HAXOIOK
NpeaKkoB coBpemeHHoro uyenoBeka', "JlpeBueinmme moau", "JlpeBnue monu", "Ilepswie
coBpeMeHHble moau", "YenoBeueckue pachl'.

O6opynoBanue: wmymsiku  "Ilpoucxoxaenue dyemoBeka" (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKAHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WA U300paKeHHUsSI KAMEHHBIX OpYIUi
MEepBOOBITHOTO YelIOBEeKa (KaMHHU-YOIIIEphl, pyousa, ckpediia), TeOXpOHOJIOTHYECKass Ta0JIHIIa,
KosuteKuus "®opMbl COXPAaHHOCTH UCKOIIAEMBIX )KMBOTHBIX U pacTEHUM".

JlaGopaTopHble U TpaKTUYECKHUE PAOOTHI:

[Tpaktuyeckas pabora N 1. "M3yueHne MCKONMaeMbIX OCTATKOB PAacTEHUH U KUBOTHBIX B
KOJUIEKIIUAX".

Dkckypcus "DBOJIOLUS OpraHMYeckoro Mupa Ha 3emiie" (B €CTECTBEHHO-HAYYHBIM HIIH
KpaeBeIYECKU My3€eil).

Tema 3. Opranusmsl U OKpy’Karolias cpeaa.

DOKOJIOTHsSI Kak HaykKa. 3aJadyd MW pa3iesibl dJKOJOTMU. MeToAbl 3KOJOTHYECKUX
UCCJIEIOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEIIOBEKA.

Cpenpl  obuTaHHMA  OpPraHM3MOB:  BOJAHAs,  HAa3e€MHO-BO3IylLIHAs,  IMOYBEHHAas,
BHYTPUOpPTaHU3MEHHAsI.

Oxonornueckue ¢aktopel. Kmaccudukamus >KOMOrHYecKux (HaKTOpOB: aOMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleliCTBHE SKOIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotnyeckue  (akTopbl:  CBET, TemIeparypa, BIaXHOCTb. DoTomepuoausm.
[IpucnocobneHns opraHu3MoB K JICHCTBHIO aOMOTHUYECKUX (haKTOpOB. bruonmornueckue puTmel.

buotnueckne  ¢akropel. Buumpl OMOTHUECKMX ~ B3aUMOJEHCTBHMHA: KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMhbl. [lapazutusm, Koomepamus, MyTyain3M, KOMMEHCATTU3M
(KBapTUPaAHCTBO, HAaxXJEOHMYECTBO). AMEHCAIM3M, HEUTpaM3M. 3HadeHHE OMOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU Momyisiuu. OCHOBHbIE IOKa3aTelu IOMYJISIUU:
YUCIIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPHPOCT, wMurpamnus. JMHaMuKa
YHUCIIEHHOCTH MOMYJISILIUY U €€ PeryJIsiusl.

JleMoHcTpanmu:

[Toptpetsr: A. I'ymboasat, K.®. Pynse, O. ['exkensp.

Tabmuuer u cxemsl: kapta "[Ipupoansie 30Hb1 3emun", "Cpenbl 0OUTaHUS OPraHU3MOB",
"®oronepuoguszm", "llonmymsmuu", "3aKOHOMEPHOCTHM pOCTa YHUCICHHOCTH MOMYJISIUU
uHby3opuu-Tydensku", "Tlumessie nemu".

JlaGopaTopHble U TpaKTUYECKHUE PAOOTHI:

Jlaboparopuas pabota N 3. "Mopdonorndeckue 0COOEHHOCTH PACTEHUN U3 PA3HBIX MECT
oOurtanus".

JlaGopatopnast pabora N 4. "BiusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB KoJjeyca'.

[Tpaktrueckas padorta N 5. "[logcueT IUIOTHOCTH MOMYJISAIUNA pa3HBIX BUIAOB pacTeHUN".

Tema 4. CoobmrecTBa 1 SKOJOTUIECKHE CHCTEMBI.

CoobmectBo  opraHu3mMoB -  OuoneHo3.  CTpykTypel  OWOIleHO3a:  BHOBas,



NpOCTpaHCTBEHHas, Tpoduueckas (rmumieBast). Bunbl-nomuHanTel. CBsi3M B OHOIIEHO3E.

DKoJIOTHUECKUE CHUCTeMBI (3KocucTeMbl). [loHsiTne 00 »KOcHcTeMe W OHOTreoIeHO3E.
OyHKIIMOHATbHbIE KOMIIOHEHTBI HJKOCHUCTEMBI: MPOIYIEHTbI, KOHCYMEHTBI, PpPEIYLCHTHI.
KpyroBopor BemecTB M MOTOK J3HEPrud B IKocucTteMe. Tpoduueckue (MUIIEBBIC) YpOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE TIIOKa3aTeNd 3KOCUCTEMBbI: Omomacca,
OPOAYKLHMSI. OKOJOTUYECKHE TMHUpPaMUAbI: MPOAYKIUHU, YUCICHHOCTH, OuomMaccel. (CBoMcCTBa
HKOCHUCTEM: YCTOMYUBOCTD, CAMOpET YIS, pa3Butue. CyKieccus.

[IpupogHbie 5KOCHUCTEMBI. ODKOCHUCTEMBI 03€p U PEK. ODKOCHCTEMA XBOWMHOIO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE JKOCHCTEMBI. ATPO3IKOCHCTEMBI. YpOoskocucTeMbl. buomornueckoe u
XO03sICTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop ycToumBocTH dKocucTeM. CoxXpaHeHHE OHMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B.U. Bepnanckoro o 6mocdepe. ['panuipi, coctaB u cTpykrypa 6uocdepsl. XKupoe
BemecTBO M ero (Qynkmuu. OcobeHHoctn Ouochepbl Kak TIIIO0ANTBHOM 3IKOCHCTEMBI.
JlunaMmuueckoe paBHOBecCHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotsl BemiecTB M OHOT€OXMMHYECKHE LUKIBI 3JIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenosedecTBO B Ouochepe 3emin. AHTpoNoreHHbIe n3MeHeHus B Ouocdepe. ['modanpHbIe
9KOJIOTUYECKHE MPOOIJICMBI.

CocymecTBoBaHuE MPHUPOJIBI U yesoBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3Hs Kak OCHOBA
ycroitunBocTu 6uochepsl. OCHOBA pallMOHATBHOTO YNPaBICHUs MPUPOJHBIMU pecypcaMu U UX
ucnosb3oBanue. JlocTkeHns OMOJIOTUU M OXpaHa IPUPO/IBL.

JleMoHcTpanuu:

IToprpetsr: A.Jl. Tencau, B.H. Cykaues, B.1. Bepuanckuii.

Tabmuupbr n cxemsl: "[lumessie nenu", "buorenos: cocraB u ctpykrypa', "IIpupoaHbie

coobmectBa", "llemu mnuranua", "Okomormueckas mnupamunaa", "buochepa u uemoBek",
"DxocHucTeMa IMINPOKOIUCTBEHHOTO Jieca", "IKocucTeMa XBorHOTO Jieca", "bruoreno3 Bogoema"
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"Arponenos", "lIpuMepHble aHTpOINIOT€HHbIE BO3ACHCTBUA Ha npupony", "Baxuelimme

HMCTOYHUKHU 3arpsA3HEHHs BO3lyXxa M TpyHTOBbIX Boj", "IlouBa - BakHeHIIas COCTaBIISIOILAS
o6uocdepsr”, "dakropsl gerpaganuu nous", "TlapaukoBslit 3ddexr", "DakTopsl paJOaKTUBHOTO
sarpsisHeHHs Omocdepsl”’, "OOmas crpykrypa Ouocdepsr’, "PacmpocTpaneHue KWU3HM B
ounocepe", "O30H0BBIN 3kpanH O6uochepsl”, "KpyroBopot yriaepoaa B 6uochepe", "KpyroBopot
azora B mipupoje".

Ob6opynoBanue: Moaens-ammuinkanus "Tunuunsle OuoneHnossl", repdbapuii "PacturensHbie
coobmectBa", kosuiekiuu "buomenos", "Bpemurenu BakHEHIIMX CEITbCKOXO3SHCTBEHHBIX
KynbTyp", TepObapuu W KOJJICKIIMU PACTEHUH W IHKUBOTHBIX, NPHUHAJUICKAIIUE K Pa3sHBIM
9KOJIOTUYECKHUM TpymmamM oxHoro Buaa, Kpacuas kaura Poccuiickoit @enepanmu, n300pakeHHs
OXpaHsIEMbIX BUJIOB PACTEHUN U KUBOTHBIX.

MnaHupyembie pe3ynbTaTbl OCBOEHUSA NMporpamMmbl No 6uonorum (6asoBbin
ypOBeHb) Ha ypOBHe cpeaHero obwero obpasoBaHus.

Cormacho ®I'OC COO ycranaBiMBalOTCA TpeOOBaHMA K pPE3ylbTaTaM OCBOCHHS
00y4JaroIUMHUCS IPOrpaMM CPeHEro 00IIero 00pa3oBaHus: JMYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUs mpenmera '"buosorua" BblIEIEHBI
CIIEAYIOIINE  COCTAaBJIAIONIME: OCO3HAHUME OOYYaIOUIMMMCS  POCCHHCKON  Ipa)kIaHCKOU
UJCHTUYHOCTH - TOTOBHOCTM K CAaMOPa3BUTHUIO, CAMOCTOSITEJIBHOCTH M CaMOONPEIEIICHUIO,
HaJIMYMe€ MOTHUBALMU K OOYYEHHIO OHOJIOTMH, LEJIECHANPABICHHOE PA3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MUCTOPUUECKUX TPaJAWLUMN pa3BUTHUS
OMOJIOTUYECKOT0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIUXCsl PyKOBOACTBOBATHCS B CBOCH
JEeSTEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMM YCTaHOBKAaMH, NMPUCYHIIUMH CHCTEME OHOJIOTrHYEeCKOro



o0pa3oBaHUs, HATUYUE IKOJIOTUYECKOTO TIPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh IEJIU H CTPOUTH
JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pPE3yabTaTBl OCBOEHUS IpenMera "buosnorms" nocTuraroTcss B €QUHCTBE
yueOHOM M BOCTIUTATENbHON AEATEIHLHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHu IOBEACHHUS M CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHMUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHs, Pa3BUTHUsI BHYTPEHHEH MO3MIMH JUYHOCTH, MATPUOTU3MA,
YBaXXEHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPyJa M CTaplIeMy IOKOJEHHUIO0, B3aUMHOIO
YBOXCHHS, OEpPEeKHOTO  OTHOIICHHWS K  KYJAbTYpHOMY  HACICIUI0O H  TPAJAUIIHSIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, MpUpoJe U OKPYKarolIen cpee.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro npenmera "buonorus" mOMKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIMMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIUEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMM, TMO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  OOIIecTBa,
pacuMpeHre >KM3HEHHOIO OMbITa M OMbITa ACATEILHOCTH B IMPOILIECCE peaTu3ali OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM 1E€ATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpask1aHCKOTO BOCTIUTAHUS:

c(OPMUPOBAHHOCTh ~ TPAXKJIAHCKOM MO3UIMH  OOy4aromerocss Kak akKTHUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUIICKOTO 00IIeCTBa;

OCO3HAaHHWE CBOMX KOHCTHTYIMOHHBIX IpaB M OO0S3aHHOCTEH, yBa)KEHHE 3aKOHAa U
MIPaBOMNOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESTEILHOCTU MPH CO3/IaHUU yYEOHBIX MPOEKTOB,
pelIeHny y4eOHBIX U MO3HABATEIBHBIX 32/1a4, BHITIOJHEHUN OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH ~ OMpENENsTh COOCTBEHHYIO TO3HMIMI0 IO OTHOIIEHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €¢;

YMEHHE YYUTHIBATH B CBOUX JEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBUS
TIOJIeH ¢ pa3HBIMH YOCKICHHUSIMH, KYTbTYPHBIMU IIEHHOCTSIMU U COI[UATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TMPOILIECCE COBMECTHOTO BBIMOJIHEHUS Y4YeOHBIX,
MO3HABATENIbHBIX W HCCIEJOBATEIbCKUX 3aJay, YBAXKUTEIbHOE OTHOILIEHWE K MHEHHIO
OIIOHEHTOB MPH 00CYX JAEHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) maTpUOTUYECKOTO BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCUUCKON TPaKAAHCKOW MICHTUIHOCTH, TATPUOTH3MA, YBAKECHUS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH Nepen PoauHOM, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILIOE U HACTOSALLEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIIEHHE K IPUPOTHOMY HACIEIUIO U MAMSATHUKAM IPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUHCKHUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OUOJIOTHH,
MOHMMAaHWE 3HAYeHWs OWOJOTHMH B TO3HAHWW 3aKOHOB NPHUPOIbLI, B JKU3HM 4YEIOBEKa U
COBPEMEHHOTO 00IIEeCTBa;

uaeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K chyxeHHro OTedecTBy W €ro 3aIiure,
OTBETCTBEHHOCTH 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELLICHUS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMUTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHSTHUS IEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TPAIULIUSIMU HapoaoB Poccun;

4) 5CTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYAs 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOIO



TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKUE SYMOLIMOHAIBHOTO BO3ACHCTBHS )KUBOI MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEGHHUIO B PAa3HBIX BUAAX HMCKYCCTBA, CTPEMJICHHE MPOSBIATH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢hu3HUeCKOTO BOCIIMTAHUS:

MMOHUMAHWE W peasn3aIisl 3JI0pPOBOr0 M 0€301acHOTO 00pasza KU3HH (3J0POBOE MUTAHUE,
COOJIOZICHHE TUTUEHUYECKHUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXKUM 3aHATHH U OTABIXA,
perymsipHass ¢u3nyecKkas AaKTUBHOCTb), OEpPEKHOIr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UUECKOMY U IICUXHUYECKOMY 3]I0POBBIO;

MOHMMAaHWE IIEHHOCTH NpPaBWJI WHIUWBUIYaJbHOTO M KOJUIEKTUBHOTO 0€301acHOro
IIOBEJICHNUS B CUTYaLlUAX, YTPOKAIOIIUX 30POBbIO U JKU3HU JIOACH;

OCO3HaHHE TMOCIEJICTBUN M HENPUATUE BPEIAHBIX NPUBBIYEK (YIMOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TpyIOBOTO BOCITUTAHHUS

TOTOBHOCTb K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYIOII00HE;

TOTOBHOCTh K aKTUBHOM JESITEbHOCTH TEXHOJOTUYECKON U COLMATbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATEH TAKYIO JIEATEIBHOCTH;

UMHTEpEC K pa3Nu4yHbIM cdepaM NpodecCHOHATBLHOM JesTebHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIHI BBIOOp OymyIIe nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO W CaMOOOPA30BaHMIO HA TMPOTSHKCHHH BCEH
KU3HU;

7) SKOJIOTUYECKOTO BOCIIUTAHUSI:

HKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOLICHHE K MPUPOJEe KaK MCTOUYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHNS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYPHI: MPHOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYNKOB M OLEHKU WX BO3MOXHBIX MOCJEICTBUMN IJI OKPYKAIOIIEeH Cpeibl;

OCO3HAHME TTI00AILHOTO XapaKTepa SKOJIOTMYECKHX MPoOIeM U IMyTel UX pelIieHus;

CIOCOOHOCTH HCIOJIB30BaTh NMPUOOpETaeMble MpU M3YyYEHUH OHOJIOTHH 3HAHUS U YMEHUS
IpU PEIICHUH TMPOoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM IPUPOAONOIB30BAHUEM (COOIIIOCHHE
IpaBWJI TOBEIEHUS B MPHUPOJE, HANPABIECHHBIX HAa COXPAHEHHWE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JEUCTBUM, MPUHOCIIIUX BpEI OKPYKAOWIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIATrOMPHUSATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEANPUHIMACMBIX
JICUCTBUI U MPEIOTBPAIIATH UX;

HaJU4YMe Pa3BUTOTO HKOJIOTMYECKOTO MBILIUICHUS, SKOJOTUYECKOW KYJIbTYpPBhl, OIbITa
NESTEIbHOCTH ~ DKOJIOTUYECKOW  HAmpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMH B
M03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOM IPAKTUKE, TOTOBHOCTU K YYAaCTHIO B
MPAKTUYECKOHN JAESITeTbHOCTH IKOJIOTUYECKOM HaIIPaBIEHHOCTH;

8) LICHHOCTH Hay4YHOT'O IIO3HAHMSL:

c(OPMUPOBAHHOCTh ~ MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HAayKd ¥ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOILIEr0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YATATEIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOEHCTBUS
MEXy JIFOJIbMHU U TIO3HAHUS MUPA;

MOHMMaHHUE CIEeHU(PUKUA OUOJIOTUM KaK HAayKH, OCO3HAHHWE €€ poJii B (OPMHPOBAHUU
PAlMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHNUHU 1IEIOCTHOTO MPEACTaBICHUS 00 OKpYXKarolleM
MUpE Kak O €IWHCTBE TMPHUPOABI, 4YelOBEKa © OOMIeCTBa, B MO3HAHUH MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH NpoodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOeXKIeHHOCTh B 3HAYMMOCTH OMOJIOTHH Ul COBPEMEHHOW LUBWIM3ALMU: O0ECTICUECHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUS MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarh pecypcHble MpoOIeMbl Pa3BUTHS YEIIOBEYECTBA, TIOUCKA ITyTEeH BBIXOJIAa U3 TI0OATBHBIX
9KOJIOTHYECKUX Mpo0sieM 1 o0ecrieueHns nepexoia K yCTOMYMBOMY Pa3BUTHIO, PAlIMOHAIBHOMY



HCTIOJIb30BaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OMOJOTMYECKMX 3HAHUUN B LENSX MOBBIIIEHUS OOIIeH
KYJBTYpBl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH KaK COCTaBHOM YacTH (PYHKIIMOHAIBHOM
TPAaMOTHOCTH O0YYaroIuXcsi, pOPMUPYEMON MPU U3YICHUU OMOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJNB3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIOJIB30BAaTh IMOJIydaeMble 3HAHHS JUIsl aHaiu3a W OOBSCHEHUS SBJICHUU
OKPYKAIOIIET0 MHUpPAa M MPOUCXOANINX B HEM HM3MEHEHHI, YMEHHE JeNaTh OO0OCHOBAaHHBIC
3aKJIIOYEHUSI HAa OCHOBE HAy4dHbIX ()aKTOB U HMEIOIIMXCSA JAaHHBIX C LEJIbI0 MOJy4yeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO UCMOJIb30BaTh OHOJOTUYECKUE 3HAHHS [UIsl pElIeHUs
po0JieM B peaTbHBIX )KHU3HEHHBIX CHTYAIIHSIX;

OCO3HAaHHE LEHHOCTHU HAayYHOU NEeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATEIHLCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIONyYEHHUIO HOBBIX 3HAHWUU 1O OWOJIIOTMM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSIMHU.

B mporiecce qocTrkeHUS THYHOCTHBIX PE3YJIbTATOB OCBOCHHS 00YJAOIIUMHUCS TIPOTPAMMBI
1Mo OMOJIOTMH Ha YPOBHE CPEIHET0O OOIIeTr0 00pa3oBaHUsA y OOYYAIOIIUXCS COBEPIICHCTBYETCS
OMOILIMOHAIBHBIN HHTEIUIEKT, IPENOIararoIuii c(hOPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BUJICTHh HAMPABJICHUS PA3BUTHS COOCTBEHHOM SMOIIMOHANIBHOM c(hepbl, ObITh YBEPCHHBIM B ce0e;

caMOperyJIUpPOBaHMs, BKIIIOUAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE TIOBEJIEHUE, CIIOCOOHOCTh aTAITHPOBATHCS K YMOLIMOHALHBIM H3MEHEHHSIM U TIPOSIBIIST
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMW, BKIIOYAIOIICH CTPEMJICHHE K JOCTHIKCHHIO eI H YCIEeXy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE ACHCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIICH CIIOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSIHHE JPYTHUX,
YVUUTBHIBATh €r0 TMpPH OCYLIECTBICHHMH KOMMYHHUKAlMH, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEePEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIONINX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C JIPYTUMU
JIOJBMU, 3a00TUTHCSI, IPOSIBIISATH HHTEPEC U pa3periaTh KOH(IMKTHL.

MeranpeameTHbIe Pe3yJIbTaThl OCBOSGHUS ydeOHOTO mpenMera "buosorus" BKIIOYAIOT:
3HaUMMBbIC IS (OPMHUpPOBAHUS MHUPOBO33PEHUS  OOYYAIONIMXCS  MEXKIUCHUTIIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4HbIM (hakT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, MCCIeAOBaHNUEe, HAOIIOIECHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTHX), YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUA (TO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISITUBHBIE), 00ECIICUYNBAOIINE
dbopmupoBaHre (QPYHKIIHMOHAIHHONH TPAMOTHOCTH U COIMAIIBHON KOMMETCHIIUH O0YYaroIlIuXcs,
CIIOCOOHOCTh oOyJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUTIIIUHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAJIbHbIC YydeOHBIC ACHCTBHS B IO3HABATEIBHOU U
COLMAJIBHOM MPAKTHUKE.

MeTtanpenMeTHble pe3yJabTaThl OCBOSHHUS MPOTPaMMBbl CPEIHEro oOIIero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBnaneHne yHUBEPCATBHBIMU Y4EOHBIMU ITO3HABATEILHBIMH JCHCTBUSMU:

1) 6a3oBbIe JTOTHYECKUE JCHCTBUS:

CaMOCTOSITENTLHO (OPMYIUPOBATh U aAKTyaIM3UpPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MIPH OCBOCHHUH 3HAHUIA MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIHM3a, CHHTE3a,
CpaBHEHHUsA, KiIaccupuKamu, OO0OOIIEHUs), PACKPBIBATH CMBICT OHOJOTHUYECKUX TOHATHHA
(BBIACIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMU TOHATUSMH);

OTpEeAENATh LETU JEeATeNIbHOCTH, 3ajaBas MapamMeTpbl M KPUTEPUHM HX JOCTHKEHUS,



COOTHOCHUTH PE3yIbTaThl ACSITEILHOCTU C TIOCTABIICHHBIMU IIEJISIMH;

UCIOJIb30BaTh OMOJIOTUYECKHE MOHATUS I OOBSICHEHHS ()aKTOB U SBJICHUH KUBOM
TIPUPOJIBI;

CTPOMTD JIOTUYECKHE pacCyXJIeHUs (MHIYKTUBHBIC, 1€ TyKTUBHBIE, 10 aHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHUPOBATH BBIBOIBI U
3aKIJIIOUEHUS;

MPUMEHSITh CXEMHO-MOJCIBHBIE CPEACTBA JJISl MPEICTABICHUS CYIICCTBEHHBIX CBSI3CH U
OTHONIICHUH B U3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUH pa3zHOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabathIBaTh IJIaH PEeIIeHUs MPOOIEMbI C YYETOM aHAJIM3a UMEIOIIUXCS MaTepUaIbHbIX U
HEMaTepUATHHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATh COOTBETCTBHUE PE3YyJbTAaTOB LENSIM,
OIICHUBATh PUCKH TOCIIEACTBUN JAESATEILHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pPabOTy B YCJIOBHUSIX pEAIbHOrO, BUPTYAJIbHOIO H
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPo0ieM;

2) 6a30BbIC UCCICAOBATEIIBCKUC NCHCTBUS

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIEOBATENBCKON M MPOEKTHOM NEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpodiaeM, 06IagaTh ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY MOHCKY
METOJIOB pElICHUS MPAKTUYECKUX 3a/1ad, IPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHMS;

UCIOJIb30BaTh Pa3IMYHbIE BHJBI JCATEILHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlMY, MPEOO0Pa30BaHUI0 U MPUMEHEHHIO B Y4EOHBIX CHUTYyalUsIX, B TOM 4YHCJE MpU
CO3IaHUU YUEOHBIX U COITMAIBHBIX TPOCKTOB;

(GbopMHpPOBaTh Hay4HBII THI MBIIUICHUS, BIaIETh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHSTHSIMA U METOJIaMU;

CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIE 3a/ladyd B 0Opa30BATEIBHOU IEATEIHLHOCTH H
YKU3HECHHBIX CUTYaIUsX;

BBISIBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a/lady, BbLABUTaTh
TUIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTBI [T JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMmeTpsl U KPUTEPUU PELICHHUS;

aHAIM3UPOBATH TOJYYCHHBIC B XOJIE PEIICHUS 3a]]a41 PE3YJIbTAaThl, KPUTUICCKH OLIEHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETECHHBIN OIIBIT;

OCYILIECTBIIATh LIEJCHANPABICHHBIN IMONCK IMEpeHoca CPeICTB U CIIOCOOOB ACMCTBUS B
po(hecCHOHATLHYIO CPEey;

yMETb [EpPeHOCUTh 3HAHUS B  [IO3HABATENbHYI0O M  IPAKTUYECKyl0  00JacTu
KHU3HEIEATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIBUTATh HOBBIE WJEW, MpeAJiaraTb OPUTHHAIBHBIC IOAXOABI W PEIICHHUs, CTAaBUTh
po0JIeMbl U 3a/1a4M, JOMYCKAIOUINe albTEPHATUBHbIE PEIICHNUS;

3) pabota ¢ uHpOpMaLUEii:

OPUEHTHPOBATHCS B Pa3IUYHBIX HCTOYHHMKAX WH(MOpMaIuu (TEKCTe y4yeOHOTO MocoOwus,
HAYYHO-TIOMYJISIPHOM JTUTEepaType, OMOIIOTUYECKUX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHAMM3UPOBaTh HWHGOPMAIMIO DPA3JIMYHBIX BHIOB U (GopM
NpEeCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ JIOCTOBEPHOCTh M HEIIPOTHBOPEUYHBOCTH;

dbopMynupoBaTh 3ampockl M NPUMEHSTHh pa3WYHbIE METOJIbl HpPH TOUCKE U O0TOOpe
Ouonornyeckoit MHGOpMaIK, HEOOXOIUMOM /TS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT KCIONb30BaHUS HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOIH30BAHUS PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOMpATh ONTHUMAIbHYIO (OpMy MpeacTaBieHUs OHOJIOTHYECKOM
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa NpH paboTe ¢ OHOJOTHYecKOi



uHpOpMalMel: MPUMEHITh XUMUYECKUE, (QU3NUECKUEe U MAaTEeMaTUYEeCKHE 3HAKH W CHMBOJIBL,
dbopmysel, ab0OpeBUATypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIaJIeTh HaBBIKAMHM pAClO3HAaBaHUS M 3alMThl HHGOpMauuK, HHOOPMALMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBraneHue yHUBEpCAIbHBIMH KOMMYHUKATUBHBIMU JI€HCTBUSIMU:

1) obuienwue:

OCYILIECTBIISATh KOMMYHHKAIIMU BO BceX cepax >KU3HU, aKTUBHO Y4acTBOBATh B JMAJIOTe
WIN JIUCKYCCHUU TI0 CYIIECTBY OOCYKIaeMOM TeMbl (YMEHHME 33JaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KICHHs] OTHOCUTEJIbHO BBINIOJHEHHUS IMpeajgaraeMoil 3ajJaud, YYHUTHIBaTh MHTEPECHl U
COTJIACOBAHHOCTH MO3UIIUI APYTUX YIACTHUKOB TUAJIOTA WM TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CPEICTBA OOIIEHNUS, TOHUMATh 3HAaUE€HUE COLIMAIbHBIX 3HAKOB,
MPEMOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTYallMd, yMETh CMATr4aTh KOH(IHUKTHI U BECTH
MEPETOBOPHI;

BIIQJICTh PA3IMYHBIMHM CIIOCOOaMU OOIICHHS] W B3aUMOJICHCTBUSI, TTOHUMATh HaMEpPEHUs
OPYTUX JIOAEH, MPOSBIATh YBAXUTEIHLHOE OTHOLIEHHE K COOECEIHUKY U B KOPpPEKTHOU (opme
(bopMyITUPOBATH CBOM BO3PAKEHHUS;

pa3BepHYTO M JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHUS C HCIOIb30BAHHEM SI3BIKOBBIX
CPEICTB;

2) cOBMECTHasI IESTEIbHOCTD:

MOHUMATh W HCIOJIh30BaTh MPEUMYIIECCTBA KOMAaHIHOW W WHIWBHUIYAILHOW pabOTHl Tpu
penieHuu OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIIITOBBIX
¢dbopM B3aMOAEHUCTBUS NPH PEILICHUH YueOHO 3a1aun;

BBIOMpATh TEMaTUKY U METOJbl COBMECTHBIX JCUCTBUN C yuyeTOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YJieHa KOJUICKTHBA;

MPUHUMATh 1IeJId COBMECTHOW JI€ATENbHOCTH, OPIraHU30BBIBATH U KOOPAWHHUPOBATH
JIEHCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEIEIIATh POJIM ¢ Y4ETOM MHEHUM
YYaCTHHKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM PaOOTHI;

OILICHUBATh Ka4€CTBO CBOETO BKJIA/Ia ¥ KAXKOTO yUYACTHHKA KOMAH bl B OOIIUI pe3ylbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

mpenjarath HOBBIE TPOEKTHI, OICHUBATh WU C TMO3UIMHA HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE IMIOBEACHHE B PA3IUYHBIX CHTYAIHSX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUITUATUBHBIM.

OBraneHne yHUBEPCAIBHBIMU PETYISITHBHBIMU JCHCTBHUSIMHU:

1) camoopranu3arus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUS MU BBISBICHHS NPOOJEeM W HMX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYyalUsX;

BEIOMpATh HA OCHOBE OMOJIOTUYECKHX 3HAHUU IIEJIEBBIE M CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKAaX IO OTHOIIEHUIO K XKMBOW NPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENTbHO OCYIIECTBIIATh MO3HABATEIbHYIO IESTENbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJadyd B O0Opa30BaTENBHON JAESITETLHOCTH U
YKU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITENILHO COCTABJIAThH IUIAH PEUICHUsI MPOOJIEMbI C YU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN M TIPEATOYTCHUH;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHHI;

JenaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTh 3a PEILICHHE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYIUIIMH B Pa3HBIX 00JaCTAX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIBTYPHBIH YPOBCHB;



2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JI€SATEIBHOCTb, OLCHUBAThH
COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJIeTh HaBbIKAMU II03HABATEIILHOM peIIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUNA U
MBICJIUTENIBHBIX MPOIECCOB, UX PE3yAbTATOB U OCHOBAHHM, MCIOJIB30BaTh MPUEMBI pediaexcuu
JUIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELLCHMS;

OLIEHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELLIEHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIrYMEHTHI IPYTUX [IPU aHAIN3€E PE3YyIbTAaTOB ACATEIbHOCTH;

3) npuHATHA ceOs U IPYTUX

IPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKH U JTOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHX IIPHU aHAIU3€E PE3YNbTAaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U IPABO JPYTUX HA OLUIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUH JPYroro 4eloBeKa.

[Ipenmertnsie pe3ynbraThl ocBoeHus: npopammbl COO mo O6uosioruu Ha 0a30BOM YpOBHE
BKJIFOYAIOT creruduyeckue st yaeOHoro npeaMera "buonorus" HaydHbIEe 3HAHUS, YMEHUS U
crocoObl JEHCTBUH 1O OCBOCHHMIO, MHTEpPIPETAlMM M IpeoOpa3oBaHUIO 3HAHUM, BHIIBI
JESTEIbHOCTH MO TOJYYEHUI0 HOBOTO 3HAHMS U MPUMEHEHHMIO 3HAHUN B Pa3IMYHbIX Y4eOHBIX
CUTYaIIUSX, a TAK)KE B peaTbHBIX )KU3HEHHBIX CHUTYAIIHIX, CBI3aHHBIX ¢ Ononorueii. B mporpamme
IpeIMEeTHbIE PEe3yIbTaThl IPEICTABICHHBI 110 TOJaM 00y4YeHHs.

[IpenMeTHBIC pe3yNbTaThl OCBOCHHs yueObHoro mpenmera "buonorus" B 10 knacce TOMKHBI
OTpaxkath:

c(OPMHPOBAHHOCTh 3HAHUI O MECT€ W POJM OHOJOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMHM COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUCHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEPKaHUE OMOJOTHMYECKUX TEPMHMHOB M TOHSATHIA: KU3HB, KIETKA,
OpraHu3M, MeTab0Jin3M (0OMEH BEIIEeCTB U MPEBpaIlleHue YHEPTUH ), TOMEOCTa3 (CaMOPEeTyIIAIHS),
YpOBHEBas  OpraHM3alusi  JKUBBIX  CHCTEM, CaMOBOCIPOU3BEAECHHE  (PEHmpOIyKIMs),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHUE;

YMEHHE H3JIarath OMOJIOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MYyTAallMOHHAs,
HEeHTpalbHasl J0TrMa MOJICKYJIsApHOU Owosorun), 3akoHbl (I. Mennmens, T. Moprana, H.H.
BaBuioBa) u ydeHus (0 IEHTpax MHOT00OOpa3us U MPOUCXOKICHUS KyIbTypHBIX pacTtenuil H.W.
BagunoBa), onpeaensaTe rpaHUIbl KX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHUE BIAJETh METOJaMU HAY4YHOTO IMO3HAaHWA B OHWOJIOTMHU: HAONIOJICHHE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SBJCHUM, OpraHu3alys U MPOBEICHUE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KEHHUE THIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJMYyYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBHIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACHATh CYIIECTBEHHbIE NMPU3HAKH BHPYCOB, KJIETOK MPOKAPHOT M 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BELIECTB U
IpEeBpalIeHHs] SHEPrUN B KIETKe, (OTOCHHTE3a, IUIACTUYECKOrO0 M HHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, PA3MHOXKEHMSI, UHIUBUIYAIbHOIO pPa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHATH MOJyYEHHbIC 3HAHUSA sl OOBSICHEHUs OMOJOTHUECKUX MPOIECCOB U
SBJICHUH, 17151 IPUHATHS MPAKTUUYECKUX PEIIEHUI B TOBCETHEBHOM JKU3HHU C LENbI0 0O0eCreueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3J0POBBS OKPYXAIOIIUX JIIOACH, COOJMIOACHUS HOPM
rPaMOTHOTO TIOBEJCHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HEeO0OXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJOrMM M OMOTEXHOJNOTUH M PalOHAIBHOTO
MPUPOIOTIOIB30BAHUS;

YMEHHE pelaTh »JIEMEHTApHbIE TEHETHMYECKHE 3a/Jayd Ha MOHO- W JAUTHOpHIHOE
CKpEIlIMBaHKE, CIEIUIEHHOE HACJEe0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIMBAHUS



JUIS IpeJICKa3aHMsl HAacJIeI0BAaHHsI IPHU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH Ja0OpAaTOpHbIE W MpaKTUYECKHue padboThl, cOONOaTh MpaBuja MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTUYECKH OIIEHMBATh M HHTEPNPETUPOBATH WHGOPMALHUIO OHOJOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO IICEBAOHAYYHbIC 3HAHMA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeACTBa
MaccoBOM MH(poOpManuy, Hay4YHO-ONYJSPHbIE MaTepUasbl), ITHYECKHUE ACIIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO037]aBaThb COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIICHHS, 0000mas
Ouonornyeckyro HMHGPOpPMALMIO M3 HECKOJIBKHUX HCTOYHHMKOB, TIPAaMOTHO HCIOJIBb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenMeTHBIC pe3yNbTaThl OCBOCHHs yueOHoro mpenmera "buonorus" B 11 kmacce qomKHBI
OTpaxkath:

c(OPMHPOBAHHOCTh 3HAHUI O MECT€ W POJM OHOJOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMHM COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUCHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIMOHAIBHON TPaMOTHOCTH YelIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKphIBATh COJEpKaHHE OMOJIOTHUECKUX TEPMUHOB U MOHATUIN: BUJ, TOMYJISILINS,
reHo(OH/I, DSBOJIONMS, JABMXKYHME CHUIbl  ((PakToOphl) HBOMIOIUH, MPUCITOCOOTICHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHHME, OSKOJIOTUYECKHE (PAKTOPHI, HKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEIyLICHTHI, LIETIH MUTaHMs, SKOJOrHUecKas mupamuia, OuoreoreHos, ouocdepa;

YMEHUE u3JaraTh Ouosorndyeckue Teopuu (dBosoumonHas teopus Y. JlapBuHa,
CUHTETHYECKasl TEOPHsI IBOJIIOLINHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojipiiieBoro cxoactea K.M.
bapa, yepenoBanus rinaBHbIX HampasieHud u nyred sBomounn A.H. CeBeproBa, yuyeHus o
6uocepe B.M. Bepnaackoro), onpenensats rpaHUIbl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

YMEHHUE BIAJCTh METOJaMU HAY4YHOTO IMO3HAaHHWA B OMOJIOTMHU: HAONIOJICHHE W ONHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SBJCHUM, OpraHu3alnys UM MPOBEACHHE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KEHUE THUIOTE3bl, BBISIBICHHUE 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYyYEHHBIX pEe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPHii U 3aKOHOB, YMEHHE J€TIaTh BHIBOJIBI HA OCHOBAHHUH MTOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE MPU3HAKN CTPOCHHUS OMOJIOTHYECKHMX OOBEKTOB: BUJIOB,
HOMYJSAIUA, TNPOAYIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOLEHO30B U 3JKOCHCTEM,
OCOOCHHOCTH  NPOLECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, JCHCTBHS KOJOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, IIEPEeHOCA BEUIECTB U MOTOKA YHEPTUU B 3KOCHCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUI B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYTOBOpPOTa BEIIECTB M OHWOT€OXMMHMYECKMX LHUKIOB B
ouocdepe;

YMEHHE NPUMEHATH MOJyYEHHbIC 3HAHUS ISl OOBSICHEHUs! OMOJNIOTHUECKUX MPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PEIIEHUI B TOBCETHEBHOM JKHU3HHU C LENbI0 00eCreueHus
0€30IaCHOCTH CBOETO 3[0POBbS M 3J0POBBS OKPYXKAIOIIUX JIIOACH, COOMIOACHUS HOPM
rPaMOTHOTO TIOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpelne, MOHMMaHHE HEeO0OXOIUMOCTH
UCTIOJIb30BaHUS JOCTIKEHUH COBPEMEHHOM Ouosioruu TSt panroHaIbLHOTO
MPUPOIOTIOIB30BAHUS;

YMEHHE pelaTh 3JEMEHTapHble OHWOJIOTMYECKHE 3aJaud, COCTAaBIATH CXEMbl IepeHoca
BEIIIECTB U YHEPTHUH B IKOCHCTeMax (111U MMUTAHHUS ),

YMEHHUE BBINOJHATH JTAOOpAaTOpPHBIE W TMPaKTHYECKHE PabOThl, COOMIOAATh MpaBHia MpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTUYECKHU OIICHMBATh M WHTEPHPETHPOBATh WHPOPMALUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYUYHbIE 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOW WH(pOpMAIMK, HAYYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TIJI0OANbHBIC
9KOJIOTHUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIIIEHHUIO K HUM COOCTBEHHYIO
MO3HIINIO;

yMEHHE CO0371aBaThb COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIICHHS, 0000mas



6I/IOHOFI/I‘-I€CKYIO HH(pOpMaLII/IIO U3 HCCKOJIBKMX HWCTOYHUKOB, TpPaMOTHO HCIIOJIB30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.

(benepanbHBIX U PETMOHANBHBIX MPOLEypax OIEHKH KauecTBa 00pa30BaHUs UCIOIb3YETCs
nepedeHp (KogudukaTop) pachpeneieHHbIX TI0 KiaccaM TpPOBEPSEMBIX TPEOOBaHHWM K
pe3ynbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTEIbLHOM MPOTrpaMMBbl CpEHETO 001Iero o0pa3oBaHus
U DJIEMEHTOB CO/IEP KaHUSA 110 OUOJIOTUH.

Taonuma 16

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTensHON porpaMMmel (10 kiacc)

Kon [IpoBepsiemble mpeAMETHBIE PE3YIbTATHl OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3zoBaTeNbHON IPOTPaMMBI CpeTHET0 0011ero 0Opa3zoBaHus
pe3ynbrara

1 CdopMHUpPOBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HAaHUS €CTECTBEHHBIX HAayK, B ()OPMHPOBAHUHU COBPEMEHHOI €CTECTBEHHO-
HayYHOW KapTHHBI MHpPA U HAYYHOTO MHPOBO33PEHHUS; O BKJIAJE POCCHICKUX
U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMONOTUH; (PYHKIMOHATBHOM
TPaMOTHOCTH YeNIOBEKA /ISl PELICHUS KU3HEHHBIX 33129

2 YMeHHe pacKpbhIBaTh COJEP)KaHWE OWOJOTHYECKUX TEPMHUHOB M TIOHSTHIA:
KHU3Hb, KJIETKa, OpraHu3M; Meradbosn3M (OOMEH BEIIEeCTB U IpeBpalleHue
SHEPIHH), TOMEOCTa3 (CaMOpETyJISAIHs), YPOBHEBas OpraHU3AIMS KUBBIX
CUCTEM, CAMOBOCIpPOM3BEJIEHUE  (PENpOIdyKLus),  HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT U pa3BUTHE

3 YMenue wuznaratb Ouosoruyeckue Teopuu (KJIETOYHAsl, XPOMOCOMHas,
MyTaluoHHas), 3akoHsl (I'. Mennens, T. Moprana, H.J1. BaBunoBa) u yuenus
(0 mIeHTpax MHOTO00pa3us W MPOMCXOXKACHHUS KyJIbTYpHBIX pactenuid H.U.
BasuiioBa), onpenenars rpaHuiibl UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM

4 YMeH#ue BlIaJieTh METOAaMHU HayYHOTO MTO3HAHUS B OMosI0THHN (HAOII0ICHHE U
OIMHUCaHUC ) KUBBIX CUCTEM, HpOI_IeCCOB 158 ﬂBHeHHﬁ; OpI‘aHI/I3aI_II/IH nu HpOBe,Z[eHI/Ie
OMOJIOTHYECKOTO  DKCIEPUMEHTA, BBIIBHKCHHE THIIOTE3bI; BBIIBICHUC
3aBUCHUMOCTHU Mexc,uy I/ICCHCI[yeMBIMI/I BCIMYMWHaMU, 06’L$ICHGHI/I€ HOJIy‘-IeHHI:IX
pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHITHH, TCOPUH M 3aKOHOB;
YMGHI/IC JeJiIaTb BBIBOALI HA OCHOBaAHHUU HOJIy‘-IeHHI:IX peBy.]II:TaTOB)

5 YMeHHE BBIIAEIATh CYLIECTBEHHbIE IIPU3HAKY BUPYCOB, KJIETOK IIPOKAPUOT U
9YKapHOT, OJAHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHH3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MIPEBPAICHHS JHEPTHH B KIIETKE, (DOTOCHHTE3A,
TUTACTHYECKOTO W DHEPTeTHYECKOro 0OMeHa, XeMOCHHTEe3a, MUT03a, Melo3a,
OIJIOAOTBOPCHUSA, PA3MHOXKCHUS, HWHAWBHUAYAJIbBHOI'O PAa3BUTHA OpraHu3Ma
(oHTOTEHE3)

6 YMeHre NMPUMEHATH MOJYYCHHBIC 3HAHHS JIJI1 OOBSICHEHUS] OHMOJIOTHYECKUX
MpOLIECCOB M  SIBICHUM, JUISI TPUHATUS TNPAKTUYECKUX PEIICHHH B
MTOBCETHEBHOM JKMU3HM B IIEJIAX 00CCIICUCHHS O€30MaCHOCTH CBOETO 30POBBS
Y 3JI0POBbSI OKPYKAIOIIUX JTIOCH, COOIOIEHUS HOPM TPAMOTHOTO ITOBEICHHS
B OKpPYXKalIIed TMPUPOIHON cpelne; TOHHUMaHHWE HEOOXOJIUMOCTH
UCTIOJIb30BaHUs TOCTHKEHUH COBPEMEHHOW OMOJIOTUH U OMOTEXHOIOTHH ISt




PaLMOHATILHOTO MPUPOAONOIB30BAHUS

YMeHue pemarb 3JIEMEHTApHbIE TEHETHYECKHE 3aJadyd Ha MOHO- U
TUTHOPHUIHOE CKPEIlMBaHUe, CIEIUICHHOE HACIICJOBAaHKE, COCTABISATh CXEMBbI
MOHOTHOPHUAHOTO CKPEIIMBAHUS JIJIs PEJICKa3aHus HacIeJOBaHUS PU3HAKOB
y OPraHU3MOB

YMeHue BBIOMHATH Ja0OpaTOpHbIE M NPaKTHUYECKHE paldoThl, COONIOIATH
npaBuja mpu padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYIOBAHHEM

YMeHHe KpUTHYECKH OLIGHMBAaTh M HWHTEPIPETHPOBATH HH(GOPMAIIHIO
OMOJIOTMYECKOTO COJEPKAHUS, BKIIIOYAIOLIYIO IICEBAOHAYYHbIC 3HAHUS W3
paznuuHbIX ucTouHuMkoB (CMU, HaydHo-momyisipHblE  MaTepHabl);
ITUYECKUE ACHEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OMOJIOIMU, MEIUIIMHE,
OMOTEXHOJIOTHU

10

YmMmenne cO31aBaTh CO6CTB€HHLIC NMUCbMCHHBIC U YCTHBIC COO6H.[CHI/I$I,
000011asi OMOJIOTHYECKYI0 HMHGOPMAIMI0 W3 HECKOJIBKHX HMCTOYHUKOB,
IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapaT OHoI0ruu

Tabmnuua 16.1

[TpoBepsiembie 3neMeHThI conepxkanus (10 kiacc)

Kon

[IpoBepsieMbIil AIEMEHT COAEPKAHUS

buonorus kak Hayka

1.1

buonorus - Hayka o kuBoW mpupone. Ponp Owomormu B (HOpPMHUPOBAHHUH
COBPEMEHHOM Hay4HOH KapTUHBI MHpa. CucTeMa GMOJOTrHYECKUX HAYK

1.2 Metoapl TO3HAHHS >KUBOW NPUPOAbl (HAOIIOAEHUE, SKCIEPUMEHT, OIUCAHUE,
HU3MEpeHHe, Kiiaccuukanms, MOJASTMPOBAaHNE, CTATUCTHIECKAss 00pabOTKa TaHHBIX )
2 JKuBbie cucTeMbl U UX OpraHU3aLUs
2.1 XKusele cucrembl (OMOCHMCTEMBI) Kak HpeaMmeT u3ydeHus Ouonoruu. CBoiicTBa
OMOCHCTEM M MX pa3zHOooOpasue
2.2 YpoBHU oOpraHm3andd OMOCHCTEM: MOJICKYJISIPHO-TEHETUYECKUM, KJICTOYHBIH,
OpraHU3MEHHBIH, MOMYJISILIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIi
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH
3.1 XUMHUYECKUN  COCTaB  KIETKM. XHMMHYECKHE DIEMEHTHI:  MaKpOJJIEMEHTHI,
MHUKpPO3JIEMEHTBI. Boa 1 MuHepaibHbIe BemecTBa. OyHKIIUU BOJBI U MUHEPAIbHBIX
BeIIecTB B kieTke. [lognepxannue ocMoTHYecKoro 6ananca
3.2 benku. CoctaB u crpoeHue O€TKOB. AMHMHOKHCIOTHI - MOHOMEpHI OEJKOB.

He3ameHnumble 1 3aMEHUMbIE AMUHOKHCIOTHI. AMHUHOKHUCIIOTHBIM COCTaB. Y pPOBHH
CTPYKTYphl ~OCIKOBOM MOJIEKYJbl (TIEpBUYHASI, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomormueckue
¢GyHKIHN OEIKOB.

depMeHTHI - Onosornyeckue Karaauzatopbl. CTpoeHue pepMeHTa: aKTUBHBIHN IIEHTD,




cyoctpatHas crnenuduaHocTh. Kodepmentsl. Butamunbl. OTinuunst GepMEHTOB OT
HEOPraHMYECKUX KaTaIN3aTOPOB
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YrneBoapl: MOHOcaxapuabl (TIIOKO03a, prbo3a W Ae30KCHUpu003a), JUcCaxapHibl
(caxapo3a, JaKkTo3a) W MoOJUcaxapuabl (Kpaxmai, TIWKOTeH, IeJUII0JI03a).
Buonornueckre GyHKINU YrIEBOIOB.

Jlunuaer: Tpurnunepuasl, crepouasl, hochomumuabl. ['uapodunsHo-TUAPOPOOHEIE
cBoiicTBa. buonornyeckue Qynkiuu nununoB. CpaBHEHHE YTJIEBOIOB, OCIKOB U
JIMIAZIOB KaK UCTOYHUKOB SHEPTUU

3.4

Hyxnennoseie kuciotsl: JJHK u PHK. HykneoTunabl - MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Crpoenne u pyaxuu JJHK. Ctpoenne u pynkimu PHK. AT®: ctpoenue u

byHKIINA

3.5

Huronorus - Hayka o kietke. Knertounas teopust. MeTo1bl H3y4eHMsI KIETOK

3.6

Knerka kak nenoctHas »xuBas cucrema. OOIIMe MPHU3HAKM KIIETOK: 3aMKHYTas
HapykHas MeMOpana, moJsiekyibl JIHK kak reHeTudeckuii anmapar, cictemMa CHHTe3a
Oemnka

3.7

Tumel KIETOK: dyKapHOTHYecKass M TpokapuoTudeckas. OCOOCHHOCTH CTPOCHHUS
mpoKapuoTUueckor  kieTku. Kierounass  crenka  Oaktepuil.  CtpoeHme
yKapHUOTUUECKOW KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIbHOM, XUBOTHOU U
rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK - KIJIETOYHAsl CTEHKAa, TIJMKOKAIUKC, MX
¢ynkuuu. [Tnasmarudeckas memOpaHa, ee cBoiicTBa U ¢yHkimu. LluTornasma u ee
opranouspl. OnHOMEMOpaHHBIE OPraHOWABI KIETKU: SHJOMIa3MaTH4YecKas CeTh
(OIIC), ammapat ['ompmku, nu3ocombl. [lodyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MHUTOXOHJpHH, IuacTUabl. [IpoucxoxneHne MUTOXOHAPMM W IulacTHA. Buabl
wiactua. HememOpaHHbIE OpraHOMABI KIETKH: PHUOOCOMBI, KJIETOYHBIA LIEHTP,
PECHUYKH, KI'YTUKH. DYHKIIMU OPraHOUI0B KJIETKU. BKiroueHus

3.9

Snpo - perynaropHsiid 1ieHTp KiIeTku. CTpoeHHe smpa: sjepHas o000JI0YKa,
KapuoIia3Ma, XpOMAaThH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCIOpT BEILIECTB B KIIETKE

)KI/ISHGI[GSITGJIBHOCTB KJIICTKH

4.1

OOMeH BemecTB, WM MeTa0O0IM3M. AcCUMWIAIUA (IJJACTUYCCKUH OOMEH) H
TUCCUMUIIALNS (PHEPreTHUeCKuid OOMEH) - JBE CTOPOHBI EAMHOTO Tpolecca
Merabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIH U TerepoTpodHbii. Ponb
(depMeHTOB B OOMEHE BEIIECTB U MPEBPAILEHIH SHEPTHH B KIJIETKE

4.2

®otocunTe3. CBetoBass U TeMHOBasg (as3bl (poTocuHTe3a. Peakuuu ¢orocuHTesa.
DddexkTuBHOCTL (oTOCHHTE3a. 3HaueHHWe (OTOCHHTE3a JIS JKU3HU Ha 3emile.
Bnusiaue ycnoBuit  cpenpl Ha  (OTOCHMHTE3 W CIOCOOBI  TMOBBILICHHUS — €T0
NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMocHHTe3. XeMOCHHTE3UpyIue 0akTepun. 3HaueHNE XEMOCHHTE3a ISl KU3HU
Ha 3emiie

4.3

DHepreTuyeckuidi oOMeH B KieTke. PacmieruieHne BeIIeCTB, BBIICJICHHE |
AKKyMYJIUPOBAHHE SHEPTHH B KIIETKE. DTaIlbl YHEPreTHYECKOTo oomeHa. [ mukomnms.




bpoxenne u ero Bumbl. KHCIOpogHOE OKHCICHHE, WIM KJICTOYHOE [IbIXaHHE.
O} PeKTUBHOCTH SHEPTreTHIECKOT0 0OMeHa

4.4

Peakuun marpuyHoro cunresa. 'enermueckas madopmanus u JAHK. Peannzanums
reHEeTHYeCKON WHpopManuu B KiIeTKe. ['€HETHYEeCKWHd KOJ M €ero CBOMCTBA.
Tpanckpunuus - marpuunblii cuHte3 PHK. Tpancnmsanuss - OuocuHTe3 Oenka.
KoaupoBanue amunokuciot. Poias pubocom B OnocunTe3e Oenka

4.5

Heknerounsie ¢opmbl ku3HU - BHUpYChL. Mcropusi oTkpbeitusi Bupycon (J.H.
WBanoBckmii). OCOOCHHOCTH  CTPOEHHSI M JKU3HEICSATEIBHOCTH  BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, >)kUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMHU.
Bupyc ummynonedpunura yenoseka (BUY) - Bozoynurens CITN/a. IIpodunakrika
pacnpocTpaHeHUs] BUPYCHBIX 3a00JeBaHUI

Pa3smuoxenmne u HHAWBUAYAJIbHOC PAa3BUTUC OPraHU3MOB

5.1

KneTounslif Uk, WM KU3HEHHBIN UK KiIeTku. UaTepdaza u murtos. Ilpouecchsl,
npoTtekatomue B umHTepdaze. Permmukamus - peakmus marpuyHoro cuHTeza J[HK.
Ctpoenne XpomocoM. XpOMOCOMHBIM Habop - kapuoTwi. JUIIOWTHBIA U
TaruIOUIHBI  XpOMOCOMHBIE Habopel. XpomaTuabl. lluTomornyeckue OCHOBBI
Pa3MHOKEHHUS M1 UHAUBUAYATbHOTO Pa3BUTHSI OPTAHU3MOB.

Henenue knetku - Muto3. Craaum murtosa. [Iporecchl, mpoucxoasire Ha pa3HbIX
CTaJusIX MUTO3a. BHOJIOrNYECKUI CMBICT MUTO3a
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@opMbl pa3MHOXKEHMS OpPraHM3MOB: Oecrojoe M TmoyioBoe. Buubl Gecronoro
pa3MHOXEHHMA: [JEJIEHUE HaJBOE€, II0YKOBAHHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETETATUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHMPOBAaHHE
OpPraHU3MOB, €r0 3HaUYEHHE IS CENICKIIUN
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[TonoBo€ pazMHOKEHUE, €T0 OTJINYHUS OT OECIOIOrO.
Meiios. Craguu meiio3a. [Ipouecchl, mpoucxosiiue Ha cTaausx Meiosa. [loseaenue
XpomMocoMm B Meiro3e. Kpoccunrosep. buosnornueckuii cMbICI U 3HaUEHUE MEil03a

54

["amerorenes - mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK Y >KMBOTHBIX. [lonoBbie
JKCJIC3bI: CCMCHHUKU U ANYHUKH. O6p3.30BaHI/Ie 1 Ppa3BUTUC TTOJIOBBIX KJICTOK - FaMCT
(cmepMaro3ou/i, sIMIeKIeTKa) - crepMaroreHe3 u ooreHes. OCOOEHHOCTH CTPOCHUS
SIMIEKIIETOK U criepmaTo3ounioB. OmnonorBopenue. [laprenorenes

5.5

NunuBuayanpHOE pa3BuTre (OHTOTeHE3). DMOpHOHATBHOE pa3BUTHE (IMOPUOTEHES).
Ortanbl SMOPHUOHANBHOTO PAa3BUTUS Yy TMO3BOHOYHBIX >KMBOTHBIX: ApoOJeHHeE,
racTpymnsanus, Opra”HoreHes. [TocTomMOpHoOHaNTBHOE pa3BUTHE. Turnbl
MOCTAIMOPHUOHATIBHOTO Pa3BUTHS: MPSMOE, HETIPsIMOe (JTMIMHOYHOE). BiusiHue cpessr
Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIC YPOJICTBA.
Poct u pa3Butrue pacrennii. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,
CTaaAuu pa3BUTUIA

HaCHeI[CTBeHHOCTB U USMCHUYUBOCTb OPTaHHU3MOB

6.1

IIpenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTUKU. Bkiax poccuilcKux u
3apyOeXHBIX  YYEHbIX B pa3BUTHE  TE€HETHMKH.  MeToisl  I'€HeTHKH
(THOPUIOTOTUIECKHA, LUTOT€HETUYECKHU, MOJIEKYJIIPHO-T€HETUYECKHIA ).
OcHOBHBIE TEHETHYECKUE NOHATHA. ['eHeTHyeckass CUMBOJIMKA, HCIOJIb3yeMas B
CcXeMax CKpellUBaHUN




6.2

3aKOHOMEpPHOCTH HaCJEOBaHMUs TPU3HAKOB, YyCTaHOBJEHHble [. Menaenem.
MoHoruOpuHOe CKpellrBaHWe. 3aKOH eaUHOO0Opasusi THUOPUIOB IEPBOTO
nokoJienus. [IpaBuno noMuHMpoBaHWs. 3aKOH pacUIeIVIeHUs MpU3HAKoB. [ unoresa
yuCTOTHI rameT. [loJHOE ¥ HEMOJHOE TOMUHUPOBAHUE.

JurubpunHoe ckpenyBaHue. 3aKOH HE3aBHCHUMOIO HAcleJAOBAaHUS IMPHU3HAKOB.
[uToreHeTH4YEeCKHEe OCHOBBI JAUTHOPUIHOTO CKpEIIMBAaHWs. AHATU3UPYIOIIEe
ckpemuBanue. Mcnonp30BaHue aHATM3UPYIOMIETO CKPEIIMBAHUS JIJISl ONPEIEICHUS
TeHOTHUIIA 0CO0U

6.3

CueruienHoe HacienoBaHue mpu3HakoB. Pabora T. MopraHa mo cuerieHHOMY
HacCJIEe0BAHMIO FeHOB. HapyleHue clenieHns reHOB B pe3yJibTaTe KPOCCHHIOBEpa.
XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ €HETUUECKnEe KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpenesieHHe Tmosia. AyTOCOMBI W TOJOBBIE
XpoMocoMmbl. I'oMorameTHele M rereporameTHble opraHusmel. HacnepoBanue
IIPU3HAKOB, CLIETUICHHBIX C I10JIOM

6.4

W3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACIIECTBEHHAs U HACIEACTBEHHAs. Pob
Cpelbl B HEHACJICACTBEHHOM M3MEHYMBOCTH. XapaKTepUCTHKA MOAM(PUKALMOHHOM
W3MEHUYMUBOCTH. BapuanuoHHbIA psa W BapuarmoHHas kpupas. Hopma peakuumn
npu3Haka. KonnuecTBeHHbIE M KAaYECTBEHHbIE NMPU3HAKUM M UX HOPMA PEaAKIUU.
CgoiicTBa MOIU(PUKAIIMOHHON U3MEHUMBOCTH

6.5

HacnencrBenHas, WiIM  TIeHOTHUNMYECKas, HW3MEHYMBOCTb. KoMOMHaTMBHas
U3MEHYMBOCTb. MeHo3 H TMOJOBOM TMpoOLEcCC - OCHOBa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTalnroHHass u3MeH4nBOCTh. Kiaccudukanus myranuii: reHHbIe
XPOMOCOMHBIE, TeHOMHBIE. HYacToTa W Mpu4MHBI MyTaluii. MyTarenssle (hakTOpHI.
3aKOH rOMOJIOTUYECKHUX PSAIOB B HaciencTBeHHOM n3amMeHunBoctu H.M. BaBunosa

6.6

I'eneruka yenoseka. Kapuorun yenoeka. OCHOBHbIE METO/bI TEHETUKH YEJIOBEKA:
TreHeaIOTHYECKHH, OJIM3HELIOBEIH, IIUTOTCHETUYCCKHH, OMOXMMHYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKU M. CoBpemMeHHOE onpeereHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHWE, T€HOTUIMPOBAHHE, B TOM YHCIE C MOMOIIBIO
[T11P-ananm3a. HacrneacTBeHHbIC 3a00JI€BaHUs YCIIOBEKA: TCHHBIC OOJIC3HH, 00JIC3HU
C  HACJIEICTBEHHOW  MPEApPACIOIOKEHHOCTHIO,  XPOMOCOMHBIE  OOJIC3HH.
ComaTndeckne U reHepaTHBHbIE MyTanuu. [IpUHIUIBI 30pOBOTO 00pasa JKU3HH,
JMUArHOCTHKH, NPOQUIAKTHUKHA | JICYCHHS TEeHETHYeCKHX OoJie3Hel. Meauko-
TEHETUYECKOE KOHCYJIbTHPOBAHUE. 3HAUCHUE  MEAMIMHCKOW TIEHETUKH B
MPEIOTBPAIICHUH U JICUCHUH TeHETUYECKUX 3a00IeBaHUI YeIOBeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak HayKa M Mpolecc. 3apoKICHUE CEICKIIMU U TJOMECTUKALIMS. Y YeHHE
H.. BaBunoBa o ieHTpax NpOUCX0KICHUS © MHOT000pasus KyIbTYPHBIX PACTCHUH.
LleHTpbI NPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpojaa, MTaMM

7.2

CoBpeMeHHBIE METOJBI CEJICKIIMHA. MacCOBBIM W WHIWBUIYAIbHBIA OTOOPHI B
CeJeKUMHU pacTeHUd u KUBOTHBIX. OneHka skcrepbepa. bim3kopoacTBeHHOE
ckpenuBanue - WHOpumuHTr. Yucrtas nuHMSA. CKpeUMBAaHWE YHUCTHIX JIUHUM.
I'ereposuc, wnu rubpuaHas cuia. HepolncTBeHHOE CKpelIMBaHHWE - ayTOPHUIMHT.
OtnaneHHas THOpUINU3AIS U €€ ycreXU. ICKyCCTBEHHBIN MyTareHe3 v MOJIy4YeHHE
MOJIUTUTOUAOB. JIOCTHXKEHUS CEJIEKIIUN PACTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonorus kak oTpacib Nponu3BoAcTBa. ['€HHAsI MHKEHEpUsA. DTalbl CO3qaHMs




pexkomOunantHorr JIHK u TpaHcreHHbix opraHu3moB. KierouHas WHXEHEpHs.
Knerounsie kynbTypbl. MUKpOKIIOHAIBHOE pa3MHOKeHHE pacTeHul. KiionupoBanue
BBICOKOITPOJYKTHBHBIX CEJIbCKOXO3AMCTBEHHBIX OPraHM3MOB. OJKOJIOTMYECKUE H
stnyeckue mpobaemsl. MO - reHeTn4ecku MOIUGPHUIIMPOBAHHBIE OPTaHU3MBI

Taomuma 16.2

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTensHOU nporpaMMsl 11 kimacca

Kon IIpoBepsiemble pEeAMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOTrPaMMBbI CPETHETO 00IIIEer0 00pa30BaHUs
pe3yJibTara
1 CdopMHpOBaHHOCTH 3HAHUN O MECTE W POJIM OMOJIOTHH B CUCTEME HAyYHOTO

3HAaHUS €CTECTBEHHBIX HAayK, B ()OPMHPOBAHUHU COBPEMEHHOI €CTECTBEHHO-
HayYHOW KapTHHBI MHpPA U HAYYHOTO MHPOBO33PEHHUS; O BKJIAJE POCCHICKUX
U 3apyOeXKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMONOTUH; (PYHKIMOHAIBHOM
TPaMOTHOCTH YeNIOBEKA /ISl PEHICHUS KU3HEHHBIX 33124

2 YMeH#ue packpbIBaTh CoJIepKaHUE OMOJIOTMYECKUX TEPMUHOB U TTOHSATUN: BUI,
MOMYJISIIHSI, TeHO(OH/I, SBOIOIMS, IBIKYIIUE CHIIBI ((PaKTOPBI) IBOIIOLINH,
MPUCTIOCOOJICHHOCTh ~ OPraHU3MOB,  BUA000pa30BaHUE, IKOJIOTUYECKUE
dakTophl, SKOCHCTEMa, NPOAYLEHTHl, KOHCYMEHTBI, PEAYLEHTHI, IIeMH
MATaHUS, SKOJIOTUYECKasl MMpaMuia, OuoreoreHo3, onochepa

3 YMeHrne wu3naratb OHOJIOTMYECKHE TEOpUHU (dBOJIONHMOHHAs Teopus Y.
JapBuHa, CUHTeTHUYECKasi TEOpHUsl IBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactsa K.M. bapa, uepenoBanus riiaBHbIX HarpaBlIeHUN U
nyteit sBomornu A.H. CeseprioBa, yuenus: o 6uocdepe B.I. Bepnazackoro),
OTIpEeeIATh TPAHULIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM

4 YMeH#ue BiIaIeTh METOAaMHU HayYHOTO MTO3HAHUS B OMOJI0THH (HAOIIOICHHE U
OIMHUCaHUC ) KUBBIX CUCTEM, HpOL[eCCOB n HBHGHHﬁ; opraHmauHH nu HpOBC,Z[eHI/IG
OMOJIOTHYECKOTO  DKCIEPUMEHTA, BBIIBHKCHHE THIIOTE3bI; BBIIBICHUE
3aBUCUMOCTHU Mexc,uy I/ICCHCI[yeMBIMI/I BCIM4YMHaMU, 06I>$ICHCHI/I€ HOJIy‘-IeHHI:IX
pEe3yJIbTaTOB, HCIIONB30BAHHBIX HAYYHBIX IOHITHH, TCOPUH M 3aKOHOB;
YMGHI/IC JeJiIaTb BBIBOABI HA OCHOBaAHHUU HOJIy‘-IeHHI:IX pe?)y.]IBTaTOB)

5 YMeHHue BBIACNATh CYIIECTBEHHbIC MPHU3HAKH CTPOCHUS OMOJIOTHYECKUX
O00OBEKTOB: BHJIOB, TOIYJISAIHNA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeoIeHO30B M JIKOCHUCTEM; OCOOCHHOCTH TMPOIECCOB HACIEICTBEHHOMN
W3MEHYHBOCTH, €CTECTBEHHOTO otbopa, BH1000pa30BaHMs,
MPUCTIOCOOICHHOCTH OPTaHW3MOB, JCHCTBHS IKOJIOTHUYECKUX (DAKTOPOB Ha
OpraHW3MBbI, TIEPEHOCA BEHICCTB M IIOTOKA OJHEPrHHM B HIKOCHUCTEMAX,
AHTPONIOTEHHBIX U3MEHEHUM B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTa
BEIIIECTB U OMOTCOXMMHUYECKUX ITUKIIOB B OMocdepe

6 YMeHue npuMeHsTh MOJydYeHHBbIE 3HAHUS AJISl OOBSCHEHUS OHOJIOTHYECKHUX
MPOLECCOB W  SIBJICHUW, JUISi TPUHATHAS MPAKTUYECKHX PELICHUNA B
MOBCEIHEBHOM KHU3HU B LIEAX oOecrieueHus: 6€30MacHOCTH CBOETO 30POBbs
Y 3JI0POBbSI OKPYKAIOIIUX JTFOCH, COOIOIEHUS HOPM TPAMOTHOTO ITOBEICHHS




B OKpY)KalIlIed TMPUPOIHON  cpelme; TOHHUMaHHE HEO0OXOJAMMOCTH
HUCIIOJIb30BaHUA IIOCTPI)I(GHI/IP'I COBpGMGHHOfI 61/IOHOFI/II/I AJId paliuOHaJIbHOT'O
MPUPOIONOIB30BaAHUS

YMeHue pemath 371€MEeHTapHble OMOJOTHYECKHE 3a/1a4, COCTABIIATH CXEMbI
NepeHOCca BEIIECTB ¥ SHEPTUHU B HSKOCUCTEMAX (LM MUTAHUS)

YMeHue BBIOMHATH Ja0OpaTOpHbIE M NPaKTHUYECKHE paldoThl, COONIOIATH
npaBuja mpu padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYIOBAHHEM

YMeHHe KpUTHYECKH OLIGHMBAaTh M HWHTEPIPETHPOBATH HH(GOPMAIIHIO
OMOJIOTMYECKOTO COJEPKAHUS, BKIIIOYAIOLIYIO IICEBAOHAYYHbIC 3HAHUS W3
paznuuHbIX ucTouHuMkoB (CMU, HaydHo-momyisipHblE  MaTepHabl);
paccMaTpuBaTh IJ100ATIBbHBIE SKOJIOTHYECKHE INPOOJIEMBl COBPEMEHHOCTH,
dbopMUPOBATH IO OTHOLICHHUIO K HUM COOCTBEHHYIO MO3HUITUIO
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YmMmenne cO31aBaTh CO6CTB€HHLIC NMUCbMCHHBIC U YCTHBIC COOGH_IGHI/I}I,
000011asi OMOJIOTHYECKYI0 HMHGOPMAIMI0 W3 HECKOJIBKHX HMCTOYHUKOB,
IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapaT OHoI0ruu

Tabnuua 16.3

[TpoBepsiembie 3neMeHThI conepxkanus (11 kiacc)

Kon

[IpoBepsieMbIil AIEMEHT COAEPKAHUS

DBOJIOMOHHAS ONOJIOT U

1.1

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuperenncTBa 3Bomonuy. [laneoHronornyeckre: nocae0BaTeIbHOCTh MOSBICHHS
BHUJIOB B HaJICOHTOJIOTHYECKON JIETOIINCH, MepexoIHbIC (bOpMBL
Buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH U Gprop MaTepUKOB U OCTPOBOB.
OMOpHOIIOTHYECKHE:  CXOACTBA M PAa3NUyust AMOPHOHOB  pPas3HBIX  BHJOB
NO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTHYHBIC, AaHaJOTHMYHbIC,
PYAMMEHTapHBIE OpTaHbl, aTaBU3MBL. MOJIEKYISIpPHO-OMOXMMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJMUYECKHMX IyTeH Yy Bcex
OpraHU3MOB

1.2 OpomouronHast teopust Y. JlapsunHa. [Ipenanochiiku BOSHUKHOBEHHS IapBUHU3MA.
JIBIKyIIIME CHJIIBI SBOJIIOLUHU BUAOB 1O [lapBuHY (M30BITOYHOE Pa3sMHOXKEHUE TPU
OTPaHUYEHHOCTH PECYpCOB, HEOMpeleJeHHas H3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBaHME, €CTECTBEHHBIH 0TOOP)

1.3 Cunretnueckass Teopus oHBomonud (CTD) W OCHOBHBIE €€ TOJIOKCHHUS.
Muxkposomonus. [Tonmynsnus kKak eIMHUIA BUAA U YBOJIOLNN

1.4 JBmwxymme cuisl (pakTopbl) BOIIOLKN BUAOB B Ipupoje. MyTallMoHHBIH Ipoliecc

U KOMOMHATHBHAs W3MEHYMBOCTh. [lomynsinuOHHBIE BOJIHBI M Jpel( TIeHOB.
Wzonauus n murpanus. EctecTBeHHBIH 0TOOD - HANIPaBIAIOMIHNA (HaKTOP IBOIIOIHH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[IpucrocoOIeHHOCTh  OPraHM3MOB  Kak  pe3yiabTaT dBoiouuu. [Ipumepsl
MPUCTIOCOOJICHUH y OpraHu3MOB. ApoMOpGh03bl U HANOA AN TAIIUH.

Bun u Bunoo6pazosanue. Kpurepuu Buma. OcHOBHBIE (OPMBI BUI000pa30BaHUS:




reorpapuuecKoe, IKOJIOTHIECKOe

1.5

Makpossomorisi.  ®opmbl  3BomtonMU:  (uIeTHYeCKas,  JAUBEpreHTHas,
KOHBEpreHTHasl, napasienbHas. HeoOpatumMocTs 3BOMIOLNN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3emiie

2.1

JloHnayuHple TpeACTaBICHHMs O 3apOKJIECHHWU JKW3HU. HaydHble TuUIoOTE3bl
BO3HUKHOBEHHUS JKU3HM Ha 3emie: abuoreHe3 W MaHCIEpMUs. XUMHYECKas
SBOJIOLHS. OJKCHEPUMEHTAIBHOE IOATBEPXKACHHE XUMHUYECKOHM  SBOJIOLUU.
Havanenbie atambl Ouonorumdeckod spomroruu. ['mmoresa PHK-mmpa. IlepBrie
KJIETKH 1 UX 3BOTIOLUA. POPMHPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spaM W nepuoaam. Karapxei. Apxeickas u
nporepo3oiickas 9pbl. Ilanmeo3olickas s3pa W ee mNepHOAbI: KeMOPHUUCKHUH,
OPJIOBUKCKUM,  CWIYpUUCKHUM, JEBOHCKUH, KaMEHHOYTOJIbHBIM, TEPMCKHUU.
Me3030iiCKas dpa U €€ IepUOAbL: TPUACOBBIN, FOPCKUH, METIOBOM.

Kaiino3olickast spa u ee nepuobl: MaJeOreHOBbI, HEOT€HOBBIM, aHTPOIOTC€HOBBII.
XapakTepucTuKa KiIuMaTa M TeoJOTM4ecKuX npoueccoB. (OCHOBHBIE 3Tarlbl
SBOJIIOIIMM  PACTUTEIBHOIO M JKMBOTHOrO Mupa. Apomopdo3bl y pacTeHUid u
KUBOTHBIX. [l0osiBIIeHHE, pacBET U BBIMUPAHKE IPYIII )KUBBIX OPraHU3MOB
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CucremMa OpraHMYeckoro Mupa Kak oOTpakeHHe dBomonud. OCHOBHbIE
CHUCTEMaTHUYEeCKHE IPYIIbl OPraHu3MOB
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OBOJIIOLIMST 4YeTTOBEKa. AHTpPOIOJOTHs KakK Hayka. Pa3BuTue mpeacTaBiIe€HUM O
IMPOUCXOKIACHUN YCIIOBCKA. MCTOIII:I HU3YUCHUSA AHTPOIIOICHE3A. CXOI[CTBa u
pasnuuus yenoBeKa U )KUBOTHBIX. CHCTEMaTHUeCKOE MOJI0KEHUE YeTOBeKa.
JBwxyume cuibl (pakTopsl) aHTpororeHnesza. HacneacTBeHHass M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYAHH Tpy/a,
MBIIIJICHUC, pCUb

2.5

OcHOBHEBIE CTaguu MW BCTBHU OSBBOJIIONUH YCJIOBCKA: AaBCTPAJIONUTCKH, YeoBek
yMmednbii, YenoBek npsaMoxoasiuii, YenoBek HeaHaepTanbCKui, UenoBek pa3yMHBIH.
Haxonkm  umckomaeMbIx OCTaHKOB, BpeMs CYILIECTBOBAHU, 001acTh
pacrpocTpaHeHusi, 00beM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

Yenoseueckne pacbkl. OCHOBHBIC OOJBIIHME pPACHl: €BPOINEOWAHAS (€Bpa3HiicKas),
HErpo-aBCTpaJIONIHAs (3xBaTOpHAJIbHASA), MOHTI'OJIOUIHAS (asmarcko-
amepukaHckas). YepTsl MpUCIOCOOIEHHOCTH NPECTaBUTENIel YeI0BEUECKUX pac K
ycIoBUAM cyliecTBoBaHMs. EnnHcTBO yenoBeueckux pac. Kputuka pacuzma

OpranusMsl 1 OKpyXarolias cpeaa

3.1

OKOJOrusl Kak Hayka. 3aJaud M pa3lielibl dKOJOTHMH. MeTOIbl 3KOJIOTHYECKUX
UCCIIEIOBaHUNA. DKOJIOTHYECKOe MHUpPOBO33peHHe. Cpeapl OOMTaHUS OPraHU3MOB:
BOJ[HAs, HA3€MHO-BO3/1yIlIHAs], IOYBEHHAsI, BHYyTPUOPTraHU3MEHHAs

3.2

Oxonornueckue  ¢akropel.  Knaccupukamus — IKOJIOTHYECKHUX  (PAaKTOpPOB:
abuoTnueckre, OWOTHYECKME M AHTPONOTeHHbIE. JleCTBUE HKOJIOTHYECKUX
(GhaKkTOpOB Ha OPraHU3MBI
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Abnotndeckue (aKTOpHL: CBET, TeMIeparypa, BiIaxHOCTb. DoTomepuonnsm.
[Ipucniocobnennss  OpraHu3sMOB K  JCHCTBUIO  aOMOTHYECKUX  (aKTOPOB.




buonornyeckue puTMbl
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buotnueckune ¢dakTopbl. Buimbl OHOTHYECKHMX B3aUMOJCHCTBUN: KOHKYPCHIIHS,
XUIMTHUYECTBO, napa3suTusm, MyTyaJiu3M, KOMMCHCaJIN3M (HaXJI€6HI/I‘-IeCTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M,  HEHUTpanu3M.  3HadeHHe  OMOTHYECKUX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHUECKHE XAPaKTCPUCTUKU MOITYJIALIUHA. OCHOBHBIC ITOKA3aTCIIH MOITYyJIAINN:
YUCJICHHOCTh, ILUIOTHOCTH, POXIAAEMOCTb, CMEPTHOCTb, IIPHUPOCT, MHUTPALIUA.
I[I/IHaMI/IKa YUCJIICHHOCTHU IMOMYJIAIMA U €€ PCryJIAlnuA

Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI

CoobmiectBo opraHu3mMoB - OuorieHo3. CTpyKTypel OHOIIEHO3a: BHUIOBas,
NPOCTpPAaHCTBEHHAs, Tpoduueckas (mmieBas). Bunbl-momunantel. CBsi3u B
OnolLEeHO3€e

4.2

DKOJIOTHYECKUE CUCTEMBI (3KocHuCcTeMbl). [ToHsTHE 00 SKOCHCTEME M OMOTEOIICHO3E.
(DYHKLII/IOHaJIBHI:Ie KOMITOHEHTbI 9KOCUCTEMBI: OpOAYUCHTHI, KOHCYMCHTBI,
peayueHTsl. KpyroBopot BeliecTB U MOTOK HEPrHH B dKOcHcTeMe. Tpoduueckue
(muieBbie) ypoBHU 3KocucTeMbl. [lumieBbie nenu u cetd. OCHOBHBIC TMOKa3aTeln
9KOCUCTEMBI: OHMoMacca, MPOAYKIUSA. OKOJIOTMYECKHE MUPaMHIbl: MPOAYKIUH,
YHCJICHHOCTH, OMoMacchl. CBOMCTBA AKOCUCTEM: YCTOHYMBOCTH, CAMOPETYIISALuS,
pazButue. Cykieccust

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI O3€P M PEK. DKOCUCTEMA XBOHWHOIO WJIU
HIMPOKOJMCTBEHHOIO Jieca.

AHTpPONOTreHHbIE SKOCHCTEMBI. ATPO3KOCHUCTEMBI. YpO60o3KOCHCTEMBL.
Buonorudeckoe u X034HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasne kak (QakTtop ycToWumBocTH dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnanckoro o 6uocdepe. I'panuiisi, coctaB u cTpykTypa 6uocdepsi.
’KuBoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouochepbl Kak riao0ambHON
JKOCHUCTeMBbI. JlMHaMu4eckoe paBHOBeCMe W oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoTs! BemecTB 1 OMOT€OXUMHUYECKHE ITUKIIBI JIEMEHTOB (yTiepo/a, a30Ta).
3oHanpHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoBedectBOo B Ouocdepe 3emian. AHTpONOreHHbIE H3MEHEHHs B Ouocdepe.
['moGasbHBIEC HKOJIOTUYECKUE TPOOITIEMBI.

OcHOBA PalMOHATIBHOTO YIIPABJICHHSI IPUPOIHBIMH PECYPCAMHU U UX HCIIOJIb30BAHHUE.
JlocTrkeHus OMOJIOTHH U OXpaHa MPUPO/IbI




TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undgposbie)
Ne i/
NporpaMmbl Bcero KOGH TPOJILHBIC I'IpﬁaKTuqecme o0pa3oBaTejibHbIE
padoTsI padoThI pecypen
bubnunorexa [IOK
1 bronorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
bubnunorexa [IOK
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 hitps-//m.edsoo.ru/7 41292
. bubmuorexa [{OK
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 https://m.cdsoo.ru/ 741292
but6mmoreka [IOK
4 JKuzHenesTenbHOCTh KIETKU 6 hitps://m.cdsoo.ru/ 741292
5 Pa3MHOXeHUE 1 MTHANBUIYaTEHOE Pa3BUTHE 5 1 bubmuorexa [{OK
OpTraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 NBMEHYUBOCTD ] 15 bubnuorexa [{OK
OpPraHu3MoOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekmust opranu3mMoB. OCHOBBI 3 bubnunorexa [IOK
OHMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
8 Pesepsroe Bpems ! https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 0 4




11 KITIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne o/t ——— Beero KOﬁHTpOJIbHBIe HpﬁaKaneCRne 06pa3oBaTeNbLHbIE
padoThI padoThI pecype
bubnunorexa [IOK
1 OpomomHoRHas Gnomnorus 9 1 https://m.edsoo.ru/7{41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bu6muoreka [IOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 Opra"nusMel 4 OK aroIas cpeaa 5 1 bubimorexa LHOK
p pyKaroll pea https://m.edsoo.ru/7f41cc74
4 Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 Bubmmorexa HOK
m https://m.edsoo.ru/7{41cc74
bubnunorexa [IOK
S Pe3epBH06 Bpemi 2 https://m.edsoo.ru/7{41cc74
OBIIEE KOJIMYECTBO YACOB I1O 34 0 25

I[TPOTPAMME




HOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacoB i DJIeKTPOHHbIE
ara
Nen/m  Tema ypoka nupposbIe
Beero Kp Hp/puJl/p  WSYMCHHS 5o soBaTenbHbIe
pecypchbl
bubnunorexa [IOK
1 buosorus B cucreme Hayk 1 02.09 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS )KUBOU IPUPOJIBI.
[TpakTuueckas padota Ne 1 bubnmoreka [JOK
2 1 0.5 09.09
«HMcnonp30BaHue pa3IMYHbIX METOIOB IIPU https://m.edsoo0.ru/863e6122
M3y4eHUU OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cUCTEMBI, TPOIIECCH U UX 1 1 16.09 bubmuorexa [{OK
u3yueHue. BxoaHas KoHTposbHast paboTa ' https://m.edso0.ru/863e6564
4 XuMHUUeCcKui cocTaB KieTku. Bona u 1 23.09 bubnuorexa [{OK
MHHEPaAIbHBIE COJIA ' https://m.edsoo.ru/863e674¢
bubnunorexa [IOK
. 30.09
5 benxu. CoctaB u cTpoeHue 0enkoB 1 hitps-//m.cdsoo.r/863c6b72
depMeHTHI — OHUOJIOTHYECKHE
KatanmzaTophbl. Jlaboparopnas padota Ne 1
6 «M3 CHI/ICI:(aTaJII/ITI/IIZ-IeCKp()ﬁ aIEFI/IBHOCTI/I 1 0.5 7.10 Bubmmorexa HOK
ya ) ’ https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»
bubnunorexa [IOK
. 14.10
7 Yraesonsl. Jiuma et I https://m.edso00.ru/863e6870
but6mmoreka [IOK
. 21.10
8 Hyxnennoseie kucnotsl. AT® I https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METOTBI H3YUCHUS KIIETKHU. 1 22,10 bubnuorexa [{OK
Knerounas teopust https://m.edso0.ru/863¢6¢88
10 KneTka kak 1eiocTHas )KvuBasi CHCTeMa 1 11.11




CtpoeHne 3yKapuoTHYECKOM KIIETKH.
Jlaboparopnas pabota Ne 2 «M3yuenue
CTPOCHHUSI KIIETOK PACTEHUH, )KUBOTHBIX,

but6mmoreka [IOK

11 6 6 - 0.5 18.11 https://m.edsoo.ru/863e6f0
rpu0O0B U OaKTepuil 01 MUKPOCKOIIOM Ha https.//m edsoo r/86367 16¢
TOTOBBIX MUKpOTIpErapaTax u ux
OIIHCAHHEC»
bubnunorexa [IOK
25.11
12 OOMeH BEIECTB WX META00IN3M https://m.cdsoo.r/863¢766¢
bubnunorexa [IOK
2.12
13 DOTOCHHTE3. XEMOCHHTES https://m.edso00.ru/863e7¢98
. bubnuorexa [{OK
12
14 JHEPreTHaecKyii 0bMen ? https://m.edsoo.ru/863e7aae
’KuzneHHbIN LUK KISTKU. [{eneHue
KJIeTKH. Muto3. JIJabopaTopHas padora Ne
15 3 «HaOmoneHnue MI/ITopsa Blzmenfax 0.5 16.12 brbmiorexa LIOK
a ’ ' https://m.edsoo.ru/863e7dc4
KOHYHMKAa KOPEIIKAa JIyKa Ha TOTOBBIX
MHUKpOTIpernapaTax»
16 buocunres 6enka. Peakimst MmaTpuaHOTO 2312 bubmuorexa [{OK
CUHTE3a ’ https://m.edsoo.ru/863e796¢
bubnunorexa [IOK
— 30.12
17 Tpancis — buocumtes Geika https://m.edso0.ru/863e796¢
but6mmoreka [IOK
_ 13.01
18 Hexnerounsie popmbl )KU3HU — BUPYCHI 3.0 https://m.edso0. /86367540
but6mmoreka [IOK
19 ®opMBbI pa3MHOXKEHHSI OPTaHU3MOB 20.01 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831¢e
. bubmuorexa [{OK
27.01
20 Meitos https://m.edsoo.ru/863e7f4a
OOpazoBaHue U pa3BUTHE MOJIOBBIX
kietok. OmtogorBopenue. JlaboparopHas
21 pabota Ne 4 «3yueHue CTpoeHuUs 0.5 3.02 Bubmiorexa LIOK

MIOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIpenaparax»

https://m.eds00.1ru/863e¢81b6




but6mmoreka [IOK

10.02

22 NuauBuyanbHOE pa3BUTHE OPTaHU3MOB hitps://m.cdsoo.r/863¢8436

23 ['eHeTnKa — Hayka 0 HaCJIEICTBEHHOCTH U 17.02 bu6muoreka [IOK
H3MECHYMBOCTH ' https://m.eds00.1u/863¢8612
3aKOHOMEPHOCTU HACIEIOBaHUS

but6mmoreka [IOK
24 MIPU3HAKOB. MOHOTH 24.02
P Opunsoe https://m.edsoo.ny/863¢8878
CKpELIMBaHNE

75 JlurubpumHoe CKperuBanme. 3aKoH 3.03 bu6muoreka [IOK
HE3aBHUCHUMOI'0 HaCJICHOBaHU IIPU3HAKOB ' https://m.edsoo.ru/863¢89a4
CuenieHHOE HacJIeI0BaHHUE MPU3HAKOB.

Jlabopartopnast pabora Ne 5 «M3yuenue

2 PE3yIIbTaTOB MOHOTUOPUTHOTO U 0.5 10.03 bubnmoreka [JOK
TUTHOPUTHOTO CKPEITUBAHUS Y ' ' https://m.edsoo.1u/863e8c60
Ipo30(UIIEl HA TOTOBBIX
MHUKpOIpenaparax»»

27 T'enetuka noma. Hacinenosanue 17.03 Bubmmoreka ITOK
IPU3HAKOB, CLCHICHHBIX C II0JIOM ) https://m.edsoo.ru/863e¢8c¢60
N3menunBocTs. HenacnencteenHas
M3MEHYUBOCTh. JJabopartopHas padoTa Ne

78 6. N3yuenne MoauQuKamoHHON 05 24.03 bu6muoteka [JOK
U3MEHYUBOCTH, IOCTPOCHUE https://m.edsoo.ru/863e8efe
BAapUALIMOHHOTO psifia U BApUALIMOHHOU
KPUBOI
HacnencTennas ”3MEHYHBOCTb.

29 Jlaboparopnas padota Ne 7. «AHanu3 0.5 =04 bubmorexa [JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX ’ ) https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»

bubnunorexa [IOK
30 I'eneTuka yenoseka 14.04
https://m.edsoo.ru/863e8d78
PeseprubIil ypok. O600111eHIE TIO TEME
31 «HacnencTBeHHOCTh U U3MEHUYHUBOCTh 21.04

OpraHu3MoB»




but6mmoreka [IOK

28.04

32 ['omoBast KOHTpoOJIBHAS paboTa 1 8.0 https://m.cdsoo.ru/863¢92 14

33 Bcepoccuiickas mpoBepodnas padboTa 1 5.05 }]iaif}ﬁ:g;i.gugée%m
Cenexkuus Kak Hayka v mporecc Metoasl u
JOCTHKEHHSI CEJIEKIIUU PACTEHHUMN 1 bu6muoreka [IOK

34 1 12.05
YKUBOTHBIX BMOTEXHOJIOIMS KaKk OTpacib https://m.edso0.ru/863e9336
MIPOU3BOJICTBA

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KITACC

KoJanuecTBo 4acoB DJIeKTPOHHbIE
ara undgposbie
Nen/m | Tema ypoka A
yp Bcero KO;TPO‘]"’H“P’ Ip ;KTH%CKM u3ydeHusi oOpa3oBaTesbHbIE
padoThI padoTsI pecypes
.. Bbu6nuoreka [IOK
4.09
1 JBOIONHS U METONILI €€ H3YICHNA 1 https://m.edsoo.ru/863ea20e
) Hctopus pa3BUTHS IPEICTaBICHUN 00 1 11.09 bubmmoreka [IOK
SBOJIIOIAHN ’ https://m.edso00.ru/863¢9570
bu6mmoreka [IOK
18.09
3 Mukpossoomms 1 https://m.edsoo.ru/863e9cle
[Tonynsuus Kak 31eMeHTapHas eJuHUIA
4 BHJ1a 1 HBOMtonMU. JlabopaTopHas pabora 1 05 25.09 bubnuorexa [JOK
Ne 1 «CpaBHeHMEe BUIOB 110 ) ’ https://m.eds00.ru/863¢99¢6
MOP(OJIOTHIECKOMY KPUTEPHUIOY
bu6mmoreka [IOK
B 1 2.1
S XOHA KOHTPOIbHAA paGoTa 1 0 https://m.edsoo.ru/863e9da4
JIBroKyIue CUitbl (3J1€eMEHTapHBIC
6 ¢axTopsl) 3Bomonuu EcTecTBeHHBIN 0TOOD 1 9.10 Bubmorexa HOK
 ero dhopME: https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNY:
MPUCTIOCOOJICHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padota 1 05 16.10 bubnmoreka [JOK
Ne 2 «Onucanue npucroco0IeHHOCTH ’ ’ https://m.edsoo.ru/863e9fde
opraHusma M €€ OTHOCUTEIIBHOTO
XapaxkTepay
Bbu6nuoreka [IOK
23.10
8 Hanpasienust u myTy MakpO3BOJIIOIUN 1 https-//m.cdsoo.r/863e9¢ ¢
9 HeobpatumocTts 3BOIONINN 1 6.11
10 Uctopus xu3Hu Ha 3emMiie U METOJIbI €€ 1 13.11
U3Y4YECHHUSI )




1 I'unoressl NPOUCXOKIACHUS KU3HUA HA 20.11 bubnuoreka [JOK
3emie https://m.edsoo.ru/863eas5a6

12 Pa3zButue xu3Hu Ha 3emMIie 1o 3pam U 2711 bubnmoreka [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIIU
PaCTUTENBHOTO U )KUBOTHOT'O MHpA.

13 [IpakTueckast paborta Ne . 4.12 bubumorexa LIOK
I/ICpKOHaeMBIX ogaTKO?sJ;{acngE;gq I/Ie e " hitps://m.edsoo.n/B63eashe
KUBOTHBIX B KOJUIEKIIHSIX)

14 CoBpeMeHHasl cucTeMa OPraHUIEeCKOTO 112 bubnnorexka HOK
MHpa https://m.edsoo.ru/863eca48e

15 DBOMIONHs YenoBeKa (aHTPONOreHes3) 18.12 iﬁif}ﬁgﬁiﬂgéeaczc

16 JBrokymue cuitbl (paxTopsl) 25.12 bubnuorexa [JOK
aHTPOIIOr€He3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaIUH 3BOJIOLIMH YEIOBEKA 15.01

18 UYenoBeueckue packl U MPUPOIHbBIE 2201 bubnmoreka [JOK
aJanTaiyy 4ejaoBeKa https://m.edsoo.ru/863caca2
PeseprubIil ypok. O600111eHIE TIO TEME

19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha 29.01
3emie»

20 DKOJIOTHSI KaK HayKa 5.02

71 Cpensl 0OUTaHUS U DKOJIOTHICCKUE 12.02 Bbu6nmmoreka [IOK
bakTopsl https://m.edsoo.ru/863eafec
AbGuotndeckue axkropsl. JJaboparopHas
pabota Ne 3. «Mopddonoruueckue

2 0COOEHHOCTH PACTCHHI M3 Pa3HBIX MECT 05 19.02 bubnnoreka HOK

obutanusy. Jlaboparopnas pabota Ne 4.
«BrusiHue cBeTa HA POCT U Pa3BUTHE
YEePEHKOB KOJICYCay

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




bubnmoreka [JOK
23 buomireckue paxropel 1 26.02 https://m.edsoo.]i/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 TONyISILIHH. [IpakTuyeckas padora Ne 2 1 0.5 503
«[Toacy€r MIOTHOCTH MOMYJISALMN Pa3HbIX
BUJIOB PACTCHHIN»
bubnmoreka [JOK
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 1 12.03 https:/m.c dsoo.]i 1263cbd6a
bubnmoreka [JOK
26 DKOJIOTUYECKHE CUCTEMBI (3KOCHUCTEMBI) 1 19.03 https://m.c dsoo.]i 263ebd6a
OcHOBHBIE MOKa3aTeNIN IKOCUCTEMBI.
27 Dkonornueckue nupamubl. CBoiicTBa 1 26.03 Bubnmorexa IIOK
sxocrcTeM. CyKIeccrs https://m.edsoo.ru/863ebSfa
28 [IpupoaHbie 3KOCUCTEMBI 1 9.04
29 AHTPOIOT€HHbIE SKOCUCTEMBI 1 16.04
30 buocdepa — rinobanpHas skocucTemMa 1 23.04 bubnmoreka [JOK
3emiu https://m.edsoo.ru/863ebb5e
31 Utorosas KOHTpOJIbHAs paboTa 1 30.04 ﬁiigﬁ:g;iﬂgée bdl6
3aKOHOMEPHOCTH CYIIECTBOBAHUS
32 o6uocdepsl. YenoseuecTBo B Onochepe 1 6.05
3eMiu
33 CocyniecTBOBaHHE TPUPOJIBI U 1 13.05 bubmmnoreka [IOK
gejoBeUYeCTBa https://m.edsoo.ru/863ebale
34 PezepBHblil ypok. O600111€HNE TEMBI 1 20.05
«Coo00111ecTBa ¥ 9KOJIOTUUYECKHE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME

KoHTpoiabHO-u3MepUTensHbIe MaTepUabl




