MYHUIHUITAJIBHOE BIOJUKETHOE OBIEOBPA3OBATEJIBHOE YYPEKIEHUE
KYJIEHNIOBCKASA CPEJHAA OBIIIEOBPA3OBATEJIBHASA HIKOJIA Nel6
A30BCKOI'O PAHOHA

AHHOTanus K padoyeii mporpamme

oy MyHnuunanabHOe OFOIKeTHOE 001Ie00pa30BaTesIbHOE YUPESKACHUE
KynemoBsckast cpequsist oomeodpazoBarenbHas mkoia Ne 16

HasBanue yueoHoro buonorus. OOmasi Ouosiorus
npeaMera, Kypca

B cooTBeTCTBHM C OI'OC CO0O-2021, ©OIT COO
KAKHM HOPMATHBHBIM
JAOKYMEHTOM
pa3padorana

CocraBurenn Amansnua H.A.

Cpok peanusanumn
Peanusyercs 2 rona, ¢ 10 o 11 knacc

Koanyecrso 1acos Ha wusydenue kypca qaercs 68 4acoB Ha JBa roja oOy4eHus: U3 HUX 34
yaca B 10 knacce (luac B Henento) u 34 vaca B 1 1kmacce (1 yac B
HEJIEITIO).

Hean [Iporpamma HampaBieHa Ha ()OPMUPOBaHHE ECTECTBEHHOHAYYHOMN

IrPaMOTHOCTH Y4YalllUXCSl M OPraHu3aldi0 H3y4YeHHs OHUOJOrHMHM Ha
JeSITENIbHOCTHOW OCHOBe. B mporpamme yduTBhIBaIOTCS BO3MOXKHOCTH
npeamera B peanuzanuu TpedoBanuit ®I'OC OOO k miIaHUPYEMBIM,
JIMYHOCTHBIM M MCETANPCIMETHBIM pPE3YJIbTaTaM O6y‘I€HI/I${, a TaKXe
pcamsanua MCKIPCIMETHBIX CBsI3el CCTCCTBCHHO-HAYYHBIX y‘I€6HBIX
MIPEAMETOB Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30oBaHUs

OcHoBHbIe pasgeansl |10 kiaacc (0a30Bblil ypOBEeHb)

Kparkas ucropus pazsutus 6uonoruu — (1gac)
CymHocTh 1 cBOMCcTBa *KU3HH — (14ac)

Mertonae! nuronoruu - (lyac)

XuMudeckuit coctaB — (64acoB)

Crpoenue kneTku — (3 yaca)

Peanuzanus HacnencTBeHHOM nHpopManuu — (24aca)
Bupycel — (3uaca)

Opranmsm eauHOE 11eT0¢e — (14ac)

OO6wmeH BerecTB 1 dHeprun — (14ac)
Pazmuoxenue - (3daca)

NunuBuayansHoe pa3Bute — (14ac)
HacneacrBenHocTh 1 u3MeHunBOCTh — (11 yacoB)

11 xnacc (0a30BbIH YPOBEHBb)

19BomronorHasa 6noJIorus -9 4acos.
2.BO3HUKHOBEHUE U PA3BUTHE KU3HU HA 3emie — 9 4acoB.




3.0pranu3msl ¥ OKpyXkarolias cpesia — 5 4acos.
4.Coo011ecTBa U SKOJIOTHYECKHUE CUCTEMBI — 9 4acoB.
5 PezepBHoe Bpems — 2 yaca.

@DopMbI TEKYILIETr0
KOHTPOJIfA

Tecrt, npakTuueckas paboTa, KOHTpOJIbHAs paboTa




MYHUIHUITAJIBHOE BIOJUKETHOE OBIEOBPA3OBATEJIBHOE YYPEKIEHUE
KYJIEHNIOBCKASA CPEJHAS OBIIEOBPA3OBATEJIBHASA IIKOJIA Nel6

A30BCKOI'O PAMOHA
Paccmorpeno YTBEPXXIEHO
Ha 3acegannud MO yuurenei npukazom gupexropa MBOY
€CTECTBEHHOHAYYHBIX JUCIUTLIINH Kymemrosckoit COIL Nel6
nportokoa Ne 1 ot 28.08.2023r. ot «01» centsdps 2023 Ne 99

Pa0douast nporpamma
10 Y4eOHOMY NpeaAMeTy
«bHOJIOI' U5 »

(ba30Bblil YpOBEHb)

YpoBeHb 00pa3oBaHMA:

cpeaHee o01Iee 00pazoBaHue
10-11 knacc

J5(0) ID (mpu
HaJIMYUN)

Amaneuna H.A. ID 3933745

c. Kynemogka, 2023



PabGouas mporpamma mno yueOHOMy mpeamery «buonorus» (06a30BbIi ypOBEHB)
(mpeametHas o6sacTh «EcTecTBEHHO-HAayuUHbIE MPEAMETHI») (Aajieeé COOTBETCTBEHHO —
nporpaMma 1o OHOJOTHH, OMOJIOTHS) BKIIOYAET MOSICHUTEIBHYIO 3alHCKY, COJIEp:KaHne
oOydeHus, TUIAaHUPYEMbIE pE3yJbTaTbl OCBOCHHSA MPOTPAMMBI IO OHOJOTHH,
TEMaTUYECKOE TUIaHUPOBAHHUE.

[losicHutenpHas 3amUcKa OTpakaeT OOIIMe LEeTH W 3aJadd U3y4deHHs] OMOJIOTHUH,
XAapaKTEPUCTUKY IICUXOJOTUYECKUX MPEANOChUIOK K €€ H3y4YEeHHI0 OOydarolUMUcH,
MECTO B CTPYKType Y4YeOHOro IjlaHa, a TakXke MOAXOAbl K OTOOpYy coaep aHws,
K OTIPEJICIICHHUIO IJIAHUPYEMBIX PE3YIbTATOB.

Copepxanne OOy4YeHHs] PacKpbhIBaeT COAEpKATENbHBIE JUHHUH, KOTOpBIC
npearalTcs s 0043aTeIbHOTO M3Y4YEHHs] B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1miero oOpa3oBaHms.

[Inanupyemble pe3ynbTaThl OCBOEHHS MPOrpaMMbl O OHOJOTMHM BKJIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIC PEe3yNbTaThl 3a BECh IMEPHOJ OOYy4YeHHsS Ha YpOBHE
cpenHero o0uiero o0pa3oBaHus, a TaKXKe IMPEAMETHbBIC JAOCTHXKEHUS O00ydarolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJBHASA 3AIIUCKA

IIpu pa3paboTke mporpaMMbl 1O OWOJOTHH  TEOPETUYECKYID  OCHOBY
JUTSL OTIPENICTICHUST TOX00B K (DOPMUPOBAHHIO COJAECPKaHUS YIeOHOTO MpeaMeTa
«buonorus»  cocraBuIM: KOHIIENITyaIbHbIE ITOJIOKEHHUS OI'oC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJIEH, COMIEp KaHus, PE3yJIbTaTOB OOYUYEeHHS U TpeOOBaHUM
K YPOBHIO TIOJITOTOBKH BBIMYCKHUKOB, TOJIOKCHHUS 00 OOMMX IENsSX W TMPUHIIUTIAX,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEAHETr0 00111ero o0pa3oBaHus
B Poccuiickoit denepaninu, a Takke MOJIOKEHUS O crienudrke OMOIoTHH, €€ 3HAUCHUH
B TIO3HAHWH JKUBOH MPUPOJIBI U 00ECIICYCHUH CYIIICCTBOBAHMS YEJIOBEYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TIOJIOKEHHSIM OMpENeNieHbl OCHOBHBbIC (YHKIIUU TPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

IIporpamma mo Oumosioruu ma€T MpEACTaBIICHHE O IENsaX, 00 o0Iiei crpareruu
oOy4eHHMsI, BOCOUTAHUSI M Pa3BUTUSA OOYYaIOIIMXCA CPEeACTBAMHU y4yeOHOIO MpeameTa
«buonorus», ompenenseT o00s3aTeNIbHOE NPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpY,
pacmnpeneneHue 1o pasziesiaM 1 TeMaM, peKOMEHIYEeMYIO TIOCIIeIOBATEIbHOCTh U3YUCHUS
y4eOHOTO MaTepHaa ¢ y9éTOM MEKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKU
00pa30BaTeILHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH 00YJarOIINXCS.

B mporpamme 1mo OMOJOTHM TaKXe YYHUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METaNpeIMETHBIM W TPEAMETHBIM  pe3yJibTaraM  OOy4YCHHS
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHOW NEATEILHOCTH/y4eOHBIX
JEeUCTBUN 00yYaromMXcsi 0 OCBOSHUIO COJIEPIKaHUsI OMOJIOTHYECKOTO 00pa30oBaHuUs.

B mporpamme mo Owmonorum (10-11 kmaccel, 0a30BBIH ypOBEHB) peaM30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YYECHHHM OMOJIOTHH, OJiaromaps 4emy B Hel



MIPOCMATPUBAETCS HAMMPABIEHHOCTh HA PA3BUTUE 3HAHUMN, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PCHHUS, IIEHHOCTHBIX OpPHEHTAIMH  JINYHOCTH,
HKOJIOTUYECKOTO MBINIJICHUS, TIPEICTABICHUNA O 3JJ0POBOM 00pa3e KU3HU U OCPEKHBIM
OTHOIIIEHUEM K OKpYXKaromel mnpupomHor cpeae. [loatomy Hapsgy ¢ u3ydeHHEM
00IIEONOIOTUYECKUX TEOPHA, a TaKKE€ 3HAHUK O CTPOCHUHU KUBBIX CHUCTEM Pa3HOTO
paHTa M CYIIHOCTH OCHOBHBIX TIPOTEKAIOIIMX B HHUX TNPOIECCOB B Iporpamme
110 OMOJIOTUY yIeJICHO BHUMAHWE HCITOJIb30BaHUIO TIOJYUCHHBIX 3HAHUI B TOBCETHEBHOM
YKU3HH JUTSI PEIICHHS MPUKIIATHBIX 33714, B TOM YHUCIIE: MPOGUIAKTUKN HACIEACTBEHHBIX
3a00JIeBaHUN YETIOBEKa, MEIAMKO-TEHETUYECKOTO KOHCYJIBTHUPOBAHUSA, OOOCHOBAHUS
IKOJIOTUYECKH 11e7IeCO00Pa3HOT0 MOBECHHSI B OKPY>KAIOIIEH MPUPOIHON Cpefie, aHaIn3a
BIUSHUAS XO3SMCTBEHHOW JIEATEIHHOCTH YEJIOBEKAa Ha COCTOSHUE TMPUPOIHBIX U
UCKYCCTBCHHBIX JKOCHUCTEM. YCHJICHHEC BHHMAHUSA K TPHUKIAJHON HANpaBICHHOCTH
yueOHOoro mnpeamera «buonorus» MNpOAUKTOBAHO HEOOXOJUMOCTHIO OO€eCIeUeHus
YCIIOBHM TSI PEIICHHS OMHOW W3 aKTyaldbHBIX 3a7a4 IIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHusl, KOTOpas mpejrnosiaraeT (popMupoBaHue y OOYYaIOIIUXCS CIIOCOOHOCTH
aIanTHPOBATHCS K M3MEHECHUSM THHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1Mo OWONOTHU SIBISETCS OPUEHTHUPOM JJIsi COCTaBIICHUS pPadOYMX
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEIJIOKUTh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
W3YYCHUSI W CTPYKTYpPbl Y4eOHOTO MaTepwasia, CBO¢ BHUICHHUE IyTel (HOpPMUPOBAHHS
y oOyuaromuxcsi 10—11 kimaccoB mpeaMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4ueOHOM
NEATETPHOCTH, a TaKKe METOJAMYCCKUX PEIICHWH 3a/ad BOCIHUTAHHUS W Pa3BUTHSA
cpencTBamu yaeOHoro nmpeamera «buoorusy.

buonorus Ha ypoBHE cpenHero oOmiero oopazoBaHus 3aHUMaeT BaXXHOE MECTO.
On oOecrieunBaeT (hopMUpOBaHKE Y 00YIAFOIITUXCSI MPECTABICHUN 0 HAYYHOW KapTHHE
MHUpa, pacmupseT U o0000maeT 3HaHUS O KUBOW MPUPOAE, €€ OTIIMYUTEIHHBIX
MpU3HAKaX — YPOBHEBOW OpraHM3aIlMU W DBOJIONNH, CO3MAET YCIOBUS IS TIO3HAHUS
3aKOHOB JKMBOW TMPHUPOJIBI, GOpMUPOBaHUS (DYHKIIMOHAIEHON TPaMOTHOCTH, HAaBBIKOB
3I0pPOBOTO M O€30macHoOro oopasza >KM3HH, SKOJOTHYECKOIO MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHUS K )KUBOU MIPUPOJIE U YCTIOBEKY.

Bonbiioe 3HaueHWe OWOJOTHS MMEET TAaKXKe JJIS PEHICHUS BOCIUTATEIbHBIX WU
pPa3BUBAIOIIMX 3a/lady CPEJAHEro 00IIero o0pa3oBaHUs, COIUATN3ANUUA O0YUYaIOIIUXCS.
N3yuenne Onosioruu odecreunBacT yClIoOBUs I (OPMHUPOBAHUS MHTEIUICKTYATbHBIX,
KOMMYHHKAIIMOHHBIX W WH(OPMAIMOHHBIX HABBIKOB, JCTETHYCCKOH KYJIBTYDHI,
CIIOCOOCTBYET HMHTETpAIllMd OWOJIOTMYECKUX 3HAHWW C TPEACTABICHUAMHU W3 JPYTHUX
y4eOHBIX TPEJAMETOB, B YAaCTHOCTH, (PU3NKH, XuMuUU U reorpaduu. HazpaHHbIe
MIOJIOXKEHHMSI O TIPETHA3HAYEHUHU yU4eOHOTO MpeaMeTa « bBuoIorusy coCTaBUIv OCHOBY JIJIS
OMpEICICHUS TIOIXOMOB K OTOOPY W CTPYKTYPUPOBAHHIO €ro  COACpIKAHUSA,
MPEICTABIICHHOTO B ITpOrpamMMe 1o OMOJIOTHH.

Ot16op conepxanus ydeOHOro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE
OCYIICCTBJIEH C MO3UIUH KYJIbTYPOCOOOPA3HOTO MOIX0/Ia, B COOTBETCTBHHU C KOTOPBIM
oOyJaromecs: JTOJDKHBI OCBOWThH 3HAHUS M YMEHHS, 3HAYUMBbIC TSI (POPMUPOBAHUS



o0mIei KynbTypbl, OMpenesIonIfe aJeKBaTHOE MOBEACHUE YENIOBEKa B OKpYKarolen
MPUPOTHOM Cpene, BOCTpeOOBAaHHBIE B TIOBCEAHEBHOW KU3HM U MPAKTHUCCKOU
nesrtenpbHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTHI
COJIEp)KaHMs, KOTOpbIE CIIy>)KaT OCHOBOM 111 ()OPMHUPOBAaHUS IPEACTABICHUI
O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpPA U LEHHOCTHBIX OPHUEHTAILIMSIX
JUYHOCTH, CTOCOOCTBYIONTUX TYMaHU3AIMMHA ONOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTypupoBaHUE COAEpKaHWA  y4yeOHOro  Marepuaiga B  Iporpamme
no OWOJIOTMM OCYHIECTBIEHO C YYETOM HIPUOPUTETHOrO 3HAYEHUS 3HAHHM
00 OTJIMYUTENBHBIX OCOOEHHOCTSAX >KMBOW MPHUPOABI, O €€ YPOBHEBOH OpraHHU3allH
¥ JBOJIIONMH. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro mpeamera «buomorusy
BBIJICJICHBI CJEAYIOLIME COJAepXKaTelabHble JWMHUU: «buonorums kak Hayka. Merozasl
Hay4yHOro Tmo3HaHus», «KieTka kak Owuosornueckas cucteMa», «OpraHusm Kak
ononoruyeckas cuctemay, «CucreMa U1 MHOrooOpazue OpraHM4ecKOro MHUpay,
«OBOJIOLMS )KUBOU TPUPOJIBI», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTI.

Lens uzydyenus: yueoHoro npeamera «buonorus» Ha 0a30BOM YPOBHE — OBJIAJICHUE
OOyYalomMUMHUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpTraHU3allUd KUBBIX
CUCTEM Pa3HOrO0 paHra W MpUOOpETEeHHWE YMEHUW HCMOJIb30BATh H3TH 3HAHMS
JUISi TPaAMOTHBIX JEUCTBUNA B OTHOIIEHUU OOBEKTOB KUBOW MPUPOALI M PEIICHUS
Pa3JIMYHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTmkeHue  menu W3Y4YCHHUS y4e0HOTO npeaMera «bunonorus»
Ha 0a30BOM ypOBHE 00ECIIEUNBAETCS PELLICHUEM CIICAYIOIINX 3a/1ay:

OCBOEHHE 00YYarOUIMMHUCS CUCTEMBI 3HAHUM O OMOJIOTUYECKHUX TEOPUSX, YUECHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBUiaxX,  CIYyXKalluX OCHOBOM
1u1st GOPMHUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPa, O METOAaxX
HAYYHOTO [MO3HAHUS, CTPOSHUU, MHOTOOOPa3UU U OCOOCHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3allid, BBIJAIONIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUSIX
B OMOJIOTHH;

dbopMupoBaHue y  OOYyYalOIIMXCS  IMO3HABATENBHBIX, HWHTEIUICKTYaJbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3a IAHHBIX O MYTSIX pa3BUTHS B OUOJIOTHU
Hay4YHBIX B3IJIS0B, UJEH U MOJXOJOB K M3YYECHHUIO >KMBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3alluu;

CTaHOBJICHHE y OOy4YarOIIMXCcs 00MIeH KyIbTypbl, (DYHKIIMOHATBLHON IPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATh W OLICHHBATh SIBJICHUS OKPYXKAIOUIEr0 MHUpa >KUBOU
MPUPOIBI HA OCHOBAHUH 3HAHUH U OTIBITA, TTOJIYYCHHBIX MPU U3YUECHUU OHOJIOTHY;

dopMupoBaHue y  OOyYarollMXCsi YMEHUHW  WUIIOCTPUPOBATH  3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEbHOCTH 4YeJOBeKa, pPa3BUTHUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOUOTEXHOJIOTHI;

BOCIIUTAaHUE YOEKJAEHHOCTH B BO3MOXKHOCTHM TIO3HAHUS YEJIOBEKOM JKUBOU
MPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOIOICHUSI STUYECKUX HOPM
IIPYU MPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHIM;

OCO3HAHME IIEHHOCTH OWOJOTMYECKUX 3HAHWWA JJI1 TIOBBIIMICHUS  YPOBHS
AKOJIOTUYECKOHN KYJIBTYpHI, 111 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHS;



NpUMEHEHHE NPUOOPETEHHBIX 3HAHMW M YMEHHUW B TIOBCEIHEBHON >KM3HH
JUTSL OLIEHKH TIOCJIECTBUN CBOEH JEATENBHOCTH IO OTHOLIEHUIO K OKpYXKalolen cpee,
COOCTBEHHOMY 3/J0pPOBbIO, OOOCHOBaHME U COOJIOACHHE Mep MNPOPUIAKTUKU
3a00J1eBaHUM.

B cucreme cpenHero oOmero oOpa3zoBaHusi —«buonorus», u3zydaemas
Ha 0a30BOM ypOBHE, SIBJISIETCS 0053aTEIBHBIM YUEOHBIM MIPEIMETOM, BXOISIIIUM B COCTAB
npeaMeTHON 00sacTh «EcTecTBeHHO-HAYUHbIE TIPEMETBD».

OO11ee ynCiIoO YacoB, PEKOMEHIOBAHHBIX /Uil M3yueHHUs Ouojoruu — 68 dyacos:
B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34 vaca (1 yac B Hefel0).



COAEPKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buojsiorusi kak Hayka

buonorus xaxk Hayka. CBsi3b OWOJOTHM C OOIIECTBEHHBIMH, TEXHUYCCKUMU
U IPyTUMU €CTECTBEHHBIMH HayKaMu, PHiIoco(pueis, STUKOM, 3CTETUKOMN 1 TpaBoM. Poitb
Ouonorun B GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meroabl TMO3HAHMS KUBOM MNPUPOAbl (HAOIIOIEHHE, SKCHEPUMEHT, OIHCAHHE,
u3MepeHue, kiaccudukaius, MoJeIMpOBaHUE, CTaTUCTUYECKast 00paboTKa JaHHBIX).

Jemoncmpavyuu:
Ilopmpemuwi: Y. JapBun, I'. Mennens, H.K. Konbuos, J[x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOIbI TO3HAHUS )KUBOU MPUPOIBD.

Jlabopamopnsle u npakmuueckue padomol:
[TpakTudeckas padora Ne 1. «Mcronap30BaHue pa3IMYHBIX METOJIOB MPH U3YUYECHUH
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cCTEMBI U UX OPTraHU3AIHUSA

XKusble cucteMbl (OMOCHCTEMBI) KaK NpeaMeT u3ydeHus Ouonoruu. OTianume
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHMCTEM U HX pa3HOOOpa3ue. YPOBHU OpraHu3aIlldd OHOCHUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, TOMYJISIIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIeHOTHIECKUT ), OnOChEepHBIA.

Jemoncmpavuu:

Tabauyvt u cxemovr: «OCHOBHBIC TIPU3HAKY KU3HI», « Y POBHH OpPraHU3aIAN KHUBOU
TIPUPOJIBIY.

Obopyoosanue: moaens monekynsl JIHK.

Tema 3. XuMunuyeckuii cocTaB M CTpOEHUE KJIETKH

XUMHAUYECKUM COCTaB KIETKA. XHWMHUYECKHUE DJJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMY BOJBI U MUHEPAJIbHBIX BEIIECTB B KiieTke. [loanepkaHue 0CMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble M 3aMEHHUMBbIE AMUHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPBl OCTTKOBON MOJEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckue QpyHKIUN OEIKOB.

®depMeHTHl — Ouosornueckue kKaranuzatopbl. CTpoeHue QepmeHTa: aKTUBHBIN
HEHTp, cyocTpatHasa cneuu@uuHocts. Kodhepmentsl. Butamunbl. Otinnuust epMeHTOB
OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.



VYrieBoapl: MOHOCaxapuibl (TIOKO3a, prbo3a M JIe30KCHpru003a), TUcCaXapuIbl
(caxapo3a, JlakTo3a) W  MoOJMCaxXxapuabl  (Kpaxmaja, TJMKOIeH, IeJUII0JI03a).
buonornyeckue QyHKIIMM yTIeBOAOB.

Jlunuael: Tpuraunepuanbl, pochonunuabl, crepouasl. ['uapoduibHO-TUIPODOOHBIE
cBoiicTBa. buonormueckue ¢Gynkuuu nunuaoB. CpaBHEHUE YTIEBOAOB, OEIKOB U
JIMITAJIOB KaK UICTOYHUKOB SHEPTHUH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.

[utonorus — Hayka o kjeTke. Knerounas Teopust — npuMep B3aUMOACHCTBUS UACH
1 (haKTOB B HAYYHOM MO3HAaHUU. METO/Ibl U3yUeHHUS KIETKHU.

Krnerka kak uenoctHast >kuBas cucrema. OOunIMe NpU3HAKK KIETOK: 3aMKHYyTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
pokapuoTudecKol kieTku. Kinetounas crenka 6akrepuilt. CTpoeHHe 3yKapHOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENBLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux ¢ynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiictBa u ¢yHkuuu. llurornnazma
u e€ opranounbl. OgHnomemOpanHbie opraHounbl kietku: JOIIC, ammapat ['ombmxw,
Tu30coMbl.  [loyaBTOHOMHBIE ~ OpraHOWABl  KJIETKA: MHUTOXOHIAPUH, IUIACTUABL
[IpoucxoxaeHne MUTOXOHApUH U tiacTuA. Buasl miactun. HeMemOpaHHbie OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJIUA, PECHUYKH, XTYTUKU. DyHKIUU
OpraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynstopubli 1HeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0YKa,
KapuoIjia3Ma, XpoMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Jemoncmpavuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. lllpann, M. Illneiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxina, K.M. bap.

Jluazpammer: «PacupeneneHue XUMMHUUYECKUX DJIEMEHTOB B HEXKHBOUW IPUPOIELY,
«Pacripenenenne XMuMHYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabnuyvt u cxemovl: «llepuoguueckass TabiUIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHue MOJEKyIbl BOJb», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl Oelkay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JIHK», «Ctpoenne monekynst ATO»,
«CTpoeHue 3yKapuoTHYECKOW KIEeTKW», «CTpoeHue >XKMBOTHOM KIIETKW», «CTpoeHHe
pacTUTENIbHOM KJIeTKW», «CTpoeHHE MPOKAPUOTHYECKOM KIEeTKu», «CTpoeHue sapa
KJIETKNY, « YTIEBOABD, «JIUIHUIBI.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpyJIOBaHWUE HJisi TPOBEICHUS
HaOJTIOJICHUM, HM3MEPEHHM, JOKCIEPUMEHTOB, MHKPOIpEIapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.



Jlabopamopnvie u npakmuueckue padomol:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)y.

JlabopatopHast pabota Ne 2. «M3yueHne CTpoeHus: KIETOK pacTeHUH, )KUBOTHBIX U
OaKTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH

O6MeH BemiecTB, WIM MeTa00MuM3M. AccUMIIAIUSA (TJIACTUYECKUH OOMEH)
U JUCCUMWIIALMS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI E€AUHOTO IIpollecca
Metabonmu3ma. Ponb 3aKOHOB COXpaHEHHUS BEHIECTB M DSHEPTUM B TMOHWMAaHUU
MeTabonmu3ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN W rereporpodHbii. Pons depmeHTOB
B OOMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBetoBasi U TeMHoBasi ¢asbl doTocunreza. Peakiuu doTocunresa.
DddextuBHOCTh (poTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
YCJIOBUM cpefpl Ha (POTOCHHTE3 M CIIOCOOBI TMOBBIMICHUS €r0 MPOJAYKTUBHOCTU
y KYJIbTYPHBIX PacTCHUH.

XeMoCHHTE3. XeMOCHUHTE3UPYIONINE OaKTEpUU. 3HAUCHUE XeMOCUHTE3a JUIsl )KU3HU
Ha 3eMJIe.

OHepreTuuyeckuii oOMeH B KJeTke. PacuiemieHne BelIeCcTB, BbIIEICHUE
U aKKyMYJIUPOBaHUE DHEPTUM B KIETKE. DTallbl SHEPreTUYecKoro ooOMeHa. [ mukonms.
bpoxenne u ero Buabsl. KuciaopogHoe OKHUCIEHUE, WIM KIECTOYHOE JIbIXAHHE.
OxucnurensHoe pochoprmupoBanue. IPPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHa.

Peakiuu matpuyHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTudecko uHpopmanuu B KIeTKe. [ ©HeTHMYecKWil KO U €ro CBOWMCTBA.
Tpanckpuniust — marpuunbiii cuate3 PHK. Tpancnsmus — 6GuocunTe3 Oenka. DTarbl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Posis pubocom B OnocuHTe3€e Oerka.

Heknerounsie (Gopmbl ku3HMU — BUPYChl. McTopusi OTKpBITUS BUPYCOB
(AI.H. Wpanosckuit). OCOOEHHOCTH CTPOCHHUS M SKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuidl, )KMBOTHBIX M UYETOBEKA, BBHI3HIBAEMBIC BHpPYCAMHU.
Bupyc ummynonedummra uemoBeka (BUY) — Bo3Oymutens CIIWla. OO6partnas
TPaHCKPUIIIUSA, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHEHUsT BUPYCHBIX
3a00JIeBaHU.

Hemoncmpayuu:

Ilopmpemwvi: H.K. Konbos, JI.1. UBanosckuii, K.A. TuMupszes.

Tabnuyvt u cxemwvr: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii  oOMeH», «Xiopomaact», «Dorocuntesy, «Crpoenue JIHK»,
«CtpoeHue u (QPyHKIHMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['€HeTHYeCKHil Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1Mk Bupyca CII]/la,
oakTepuodaray, «Pemmmkarus JTHK.

Obopyoosanue: wmopaenu-ammnkanun «Yasoenue JIHK wu  Tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIeTku», MoJenb cTpykTypsl JJHK.



Tema 5. Pa3MHO:KeHNe U MHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB

KiieTouHbli UK, WK )KU3HEHHBIN UK Ki1eTKkU. MaTepdasa u murtos. [Ipoieccsl,
nporekatonme B uHTepdaze. Permmkanus — peakiuss marpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUTITONIHBINA U TallJIONTHBIN
XpPOMOCOMHBIC HaOopbl. XpomaTuipl. [[uTONOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHIUBUTyaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Henenne knetku — Muto3. Craguu Murtosza. [Iporieccrl, mpoucxoasiiue Ha pa3HbIX
CTaJMsIX MUTO3a. bHOJOrnYecKkuii CMbICT MUTO3A.

[Tporpammupyemasi THOENb KIETKHA — allONTO3.

@opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecrnojioe U ToJioBoe. Buabl Oecronoro
pPa3MHOXKEHUS:  JIeJIEHWE HaJaBOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CIOpoOOpa30BaHUE, BETETATUBHOE pa3MHOXKeHUEe. VICKyCCTBEHHOE KIOHUPOBAHHE
OpPraHU3MOB, €0 3HAYEHUE ISl CENICKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYUS OT OECIIOJIOTO.

Meito3. Craguu wmeno3a. Ilpomeccel, npoucxomsmme Ha CTaausaxX Meno3a.
[ToBenenne xpomocoMm B Meiro3e. Kpoccunrosep. buosiorndecknii cMbICiI M 3HAYEHHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [losioBBIE
JKeJe3bl: CEMEHHUKU U sSsuYHUKUA. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3oui, AMIEKIETKa) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHHS
ANIEKIETOK U criepMaro3ouoB. Omnoaorsopenue. [lapreHorenes.

NunuBunyanbHoe  pa3BuTUe  (OHTOreHe3).  OMOpHUOHAJIbHOE  Pa3BUTHE
(omOpuorenes). Jranbl AMOPUOHATIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX >KHMBOTHBIX:
npobeHue, racTpyJisiius, OpraHOT€HE3. [TocTamOproHaNbHOE pa3BUTHE.

Tunel MOCTAIMOPHUOHATIBHOTO PA3BUTHUA: MPSAMOE, HEmpsiMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pa3Butue pacreHnii. OHTOr€HE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJIMH Pa3BUTHSL.

Hemoncmpayuu:

Tabauyvr u  cxemvi: «DOpMBI  Pa3MHOXKEHHSI OpraHU3MOB», «JIBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE pPa3sMHOXKXEHUE PACTCHUN,
«/lenenue knetku 6akTepuity, « CTpOCHHUE MOJIOBBIX KIETOK», «CTPOSHUE XPOMOCOMBDY,
«Knerounsiii uki», «Pemmukarmua JHK», «Mutoszy», «Mehos», «IlIpsmoe n Henpsimoe
pazButue», «l'amMeToreHe3 y MIICKONMUTAIONIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

Obopyodosanue: MHUKPOCKOTI, MHUKpOTpenapaThl «CriepMaTo30u1bl
MJICKOIIUTAIOMIETO», <« SlileKkneTka MIeKonuTaromero», «Kapuokunes B kieTkax
KOpEILIKa JIyKa», MarHuTHas MoJenb-anmmmmkanusa «Jlenenue xinerkm», moaens JHK,
MOJIeNTb MeTa(azHON XPOMOCOMBI.



Jlabopamopnvie u npakmuueckue padomol:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopatopHnasi pabota Ne 4. «3ydyeHue cTpoeHUs MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpPOTIpenapaTaxy.

Tema 6. HacieacTBeHHOCTb M U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pas3Butus reHetuku. Posb nuromoruum
¥ SYMOPHOJIOTHH B CTAHOBJICHUH T'€HETHKU. BKJam pocCHICKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE TCHETHKU. MeToAbl T€HETHUKH (THOPHUIOJOTHUYECKUN, ITUTOTCHETUYCCKUM,
MOJIEKYJISIpHO-TeHETHUEeCKUi). (OCHOBHBIE TE€HETUYECKHE TMOHATHSA. [ eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJeI0BaHUsl MPU3HAKOB, YyCTaHOBIEHHbIe [. Menzaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €MHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBuno TOMUHHUPOBAaHUA. 3aKOH PaCIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JIuruOpuaHOE CKpeIIMBaHUE. 3aKOH HE3aBUCHMOTO HACIICIOBaHHS IPU3HAKOB.
[{uToreHeTnuyeckue  OCHOBBI ~ JUTHOPHUIHOTO  CKpEIIMBaHM.  AHaJIU3HPYIOIIEe
cKkpemuBanue. Mcnoiib30BaHWE AHATU3UPYIOLIETO CKPEIIMBAHUA I OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerieHHOe HaclieoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HACJICIOBAHUIO T€HOB. HapymieHne CuerieHusi reHOB B PE3YJIbTaTE KPOCCHHTOBEPA.

XpOoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ €eHETHUECKUE KapThl.

I'enetnka mosia. XpOMOCOMHOE OIpenesieHue Ioja. AyTOCOMBI M IOJIOBBIE
XpoMOCOMBI. ['oMOraMeTHbIE U TETEPOraMeTHBIE OpraHn3Mbl. HacnenoBanme npru3HaKkoB,
CUETUJICHHBIX C TTOJIOM.

N3menunBOCTh. BUIbI N3MEHUYNBOCTHU: HEHACJIEACTBEHHAS U HACIEACTBEHHAsA. Posib
Cpelbl B HEHACJICJICTBEHHON WM3MEHYMBOCTH. XapaKTEPUCTHKA MOIUMDUKAITMOHHON
W3MEHYMBOCTH. BapuannoHHBIA PO W BapualMoHHas KpuBad. Hopma peakuun
npu3Haka. KoJnmuecTBEeHHbIE U KaY€CTBEHHBIE MPU3HAKKA U X HOpMa peakiuu. CBoMCTBa
MOU(DUKAIIMOHHOW H3MEHUYUBOCTH.

HacneactBennas, WM TE€HOTUNHYECKAas, M3MEHUYHMBOCTh. KomOuHaTHBHAS
W3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MyrtanuonHass u3MeHYuBOCTh. Kraccudukanuss MyTanuil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. YacTtora W npuuuHBl MyTanuil. MyTarenable  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSJ0B B HacjeACTBeHHOM n3MeHunBoctu H.U. BaBumoga.

BuesnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorumn denoBeka. OCHOBHBIE METOIbI TECHETUKH YEIOBEKA:
reHeaJoruueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMHUYECKUM, MOJIEKYJISIPHO-
TCHETUYECKUI. CoBpeMeHHOE ONpeAeIICHUE TeHOTHIIA: MOJIJHOT€HOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ rnomonipto [I[P-ananu3a.
HacnencrBenHnie 3a001eBaHus YeJIOBEKA: TEHHBIE 00JIE3HU, O0JIE3HU C HACJICACTBEHHOM



IPEIPACIONOKEHHOCThIO, XpOMOCOMHbIE Oosie3HH. CoMaTH4ecKHe W TeHepaTHBHBIC
myTtauuu. CtBosoBble KieTKU. IIpuHLUIBI 310pOBOrO 00pas3a >KU3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYECHUS TEHETHYeCKHX OoJe3Hedl. Meauko-reHeTH4ecKkoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEIUIMHCKON T€HETUKU B MPEJOTBPALLIECHNUN U JICYEHUU
TeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mennennb, T. Mopran, I'. ne @pus, C.C. UYerBepuKOB,
H.B. Tumodeer-Pecosckuii, H.J1. Bapuios.

Tabauyvt u cxemol: «MOHOTHOPHUIHOE CKPEIIMBAHME U €T0 IUTOrCHETHYECKas
OCHOBa», «3aKOH pacHICIJICHUS U €ro IUTOTCHETHYEeCKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBanue», «lluTonmornyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Menos», «B3anmMoAeHCTBUE aJUIeNbHBIX TE€HOBY», «l eHeThueckue
KapThl PACTEHUM, >XUBOTHBIX M YelIOBeKa», «['eHeTmka mnona», «3aKOHOMEPHOCTHU
HAaCJICIOBAHUS, CIEINICHHOTO ¢ ToJoM», «KapnoTumnsl yenoBeka U KUBOTHBIX», «BUab
U3MEHYUBOCTHY, «MonudukanmonHas U3MEHYUBOCTHY, «HacnegoBanue pesyc-
bakTopay, «I'eHeTHuKa rpynn KpoBu», «MyTarimoHHass U3MEHUYUBOCThY.

Obopydosanue:  MoJenu-anmukanuu  «MOHOTHOPUIHOE  CKpELIMBAHUE,
«HenonmHoe  momuHupoBaHHMe»,  «JlurmOpumHoe  ckpemmBaHue», «llepekpécr
XpPOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozoduna» (Hopma, MyTanuu (GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

Jlabopamopnvie u npakmuueckue padoomol:

Jlabopatopnas pabota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPHIAHOTO U
JTUTHOPUHOTO CKPEIIMBAHUS Y IP030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast pabota Ne 6. «M3ydyenne MoAupUKAITMOHHONW W3MEHUYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

JlabopatopHnasi pabora Ne 7. «AHanu3 mMyTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTraeckas padota Ne 2. «CocTaBieHre U aHATTU3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI 0MOTEXHOJIOTHH

Ceneknups Kak HayKa U IPOLECC. 3apOKACHUE CEIEKIIUU U JOMECTUKALUA. Y UCHHE
H.W. BaBunoBa o 1eHTpax MPOUCXOXKIACHUS U MHOTOOOpa3usi KyJbTypHBIX PacCTEHUH.
[{eHTpBI TPOUCXOXKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOAA, IITAMM.

CoBpeMeHHbIE METOJbl CENeKUMU. MaccoBblii M HMHIWBUIAYAJbHBIH OTOOPHI
B CEJICKIIMM pACTEHUM U KUBOTHBIX. OIlEHKa 53KCTEphepa. bBIM3KOpOICTBEHHOE
ckpenBanue — UHOpuAuHT. Yucras nmunusa. CkpeumBaHue YuCThIX JTUHUM. ['eTeposuc,
win rubpuaHas cwia. HeponcTBeHHoe ckpemuBaHue — ayTOpuauHr. OtanéHHas
rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MoJy4YeHUE MOJUIIIIOUIOB.
JlocTrkeHus CeIeKINNA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHomOrNs Kak 0Tpaciib MpOM3BOACTBA. | €HHAsA HH)KEHEPHS. JTalbl CO3/IaHMS
pexomOuHanTHOW JIHK m Tpancrennsix opranmsmoB. Kierounas wHXEHEpHS.



Kierounbie KynpTypbsl. MUKpPOKIOHAJIBHOE pa3sMHOXKEHUE pacTeHuil. KiionupoBaHune
BBICOKONIPOAYKTUBHBIX ~ CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE
u stryeckue npodaemsl. MO — reHeTHueckd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. Basunos, 1.B. Muuypun, I'./]. Kapneuenko, M.®. 1BaHoB.

Tabauysl u cxemwl: xapta «L{eHTpBI MPOUCXOXKACHUS 1 MHOT000pa3us KyJIbTypHBIX
pacteHui», «llopoabl IOMamHUX XUBOTHBIX», «CoOpTa KyJIbTYpHBIX PACTCHHID,
«Otnanéunas rudpuanzanus», «Padoter akanemuka M.®. MBanoBay, «Ilonmumionaus»,
«OO0bekThl ~ OMoTexHoJsorum»,  «Kilerounsle  KydabTypel M KJIOHHPOBaHUEY,
«KoHcTpyrpoBaHue U NEPEHOC FEHOB, XPOMOCOM.

Obopyoosanue.: MyISKY TII0JI0B U KOPHEIUIOA0B AUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHui, repbapuil «CenbCKOX035ICTBEHHBIE PACTCHHUSI.

Jlabopamopnsle u npakmuueckue padomal:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEICKIIUUA PACTCHUM U )KUBOTHBIX
(Ha CEJNIeKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN YYacTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00PATOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronInOHHAS OMOTOTHS

IIpeanochbuUIKM BO3HUKHOBEHHMSI HBOJIFOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BimsiHue 3BOTIOLMOHHON TEOpUU HAa Pa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CeugerensctBa  sBoyonud.  [lameoHTONOrMYecKue:  MOCIEAOBATEIBHOCTD
NOSIBJIEHUS. BUJOB B  TAJCOHTOJOTMYECKON  JIETONMUCH, MEepeXOoAHble  (HOPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune ¢hayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M  pa3nuuusi 5SMOPHUOHOB pPa3HbIX BHJIOB
MMO3BOHOYHBIX.  CpaBHHUTENBHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,  aHAJOTWYHBIE,
pPYIMMEHTAapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OIMYECKMX TMyTed y BCexX
OpPraHU3MOB.

OpomonnonHas teopust Y. Jlapsuna. [Ipennockuik BOSHUKHOBEHUS JapBUHHU3MA.
JIBrKyIue CUibl ABOMIONMU  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHUE
OpU  OTPaHUYEHHOCTH  PECYpCOB,  HEONpelei€HHas  W3MEHYUBOCTb, OOphOa
3a CYIIECTBOBaHHUE, €CTECTBEHHBINH O0TOOD).

Cunternueckas teopus 3Bomtounu (CTI) u €€ OCHOBHbBIE MOJI0KEHUSI.

MukposBosronus. [Tomynsuns kak eAMHUIA BUAA U SBOJIIOLINH.

JBvxymue cuibl (PaxTopbl) SBOITIOIMN BUOB B IPUPOe. MyTarimoOHHBIN TTPOIIece
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomynsiiinonHbpie BOIHBI U ipeiid rerHoB. M3omsnus u
MUTpaIys.

EctectBenHbIi 0TOOp — HanpaBIsAomMiA (hakTop 3BoIOIUU. DOPMBI €CTECTBEHHOTO
orbopa.



[IpucnocoOaeHHOCT, OPraHM3MOB Kak  pe3ynbTarT HBomouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApOoMOP(O3bl U UINO-aIANITALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHbIE (hOpPMBI BUT00OPA30BAHNUS:
reorpaduueckoe, SKOJI0rHIecKoe.

MakposBomorusi.  @opMmbl  3BOJNIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJIOLIHH.

[IpoucxoxneHne OT HECNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crnenuanu3anusa. AJanTUBHAS paguanus.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
0. I'ekkenb, @. Mromnep, A.H. Cesepiios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUUYECKOTO MUpa Ha 3emMIie», «3apoIbIiiu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOPHOBI 3a CYIIECTBOBAHHUEY,
«EctecTBeHHbI 0TOOPY», «MHOTO00Opa3ue COpTOB pacTeHui», «MHOTrooOpa3ue mopoj
KUBOTHBIX», «llomynsinun», «MyTallMOHHAsT HW3MEHYUBOCTBY, «APOMOPQO3bI»,
«Mnnoamanramumy, «O0mas aereHepanus», «J[Brwxyime cuibl 3Bosronuny, «Kapra-
cxema wmapmpytra nyremectsus Y. Jlapsuna», «boppba 3a cyliecTBOBaHUEY,
«IIpucnocoOaeHHOCTh OpTraHu3MOBY, «I"eorpaduueckoe BUJ1I000pa30BaHUEY,
«IKOIOTHYECKOE BUI000PA30BAHUEY.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAaCKH, HaOOp
IJIOJIOB U CeMsiH, KoyuieKius «lIpuMepsl 3alUTHBIX MPUCTOCOOJIECHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIC HAaMpaBJICHUs] HBOIIONUN», 00bEMHass Mopenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX ).

buoreorpaguueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOIMAEMbIX
JKUBOTHBIX W pacTeHUi», Moaenb anmaukanusa «llepekpéct XxpoMocom», BiIa)KHBIE
npenapathbl «Pa3BUTHEe HACEKOMOTO», «Pa3BUTHE JATYIIKWY, MUKpPOIpernapar
«/Ipo3oduna» (Hopma, Mmyraunu GOpMbI KPbUIHEB U OKPACKH TETIA).

Jlabopamopnsle u npakmuueckue padomol:

Jlabopatropnas pabota Ne 1. «CpaBHeHHe BUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHIO».

JlaGoparopHass pabora Ne 2. «OmnucaHwe MNPUCTIOCOOJICHHOCTH OpraHU3Ma
1 €€ OTHOCUTEIHHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE "KU3HU HA 3emJie

JloHaydHbI€ TIPEACTABICHHUS O 3apOXKICHUM JKW3HHU. HayuHbple runoressl
BO3HMKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U maHcrnepMmus. XMMUUECKasi 3BOJIOUS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTATBHOE
MOATBEPKACHUEC XUMHUYCCKOW HBomonuu. HadvanpHble d3Tambl  OHOJIOTHYECKOM
somonuu. l'unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUMKHOBEHHE MpPOTOKIETKU. IlepBble kieTtkn u ux s3Bomonusa. DdopmupoBaHue
OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.



PazButue xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxelckas
1 IpoTepo3orickas Apbl. [laneo3oiickast apa u e€ nmepruoabl: KEeMOPUNHCKUH, OPJIOBUKCKHM,
CUJIIypUNCKNN, TEBOHCKAN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KcKas 3pa U €€ EPUOJIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTuKa KIMMaTa M TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIUU PACTUTEIIBHOTO U dKUBOTHOTO MUpPa. ApoMop(]O3bl Yy paCTEHHM U JKUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxkeHue SBoaonuu. (OCHOBHbIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIOLMS 4YeoBeKa. AHTpPONOJIOTHS Kak Hayka. Pa3Buthe mnpencraBieHUi
O MPOUCXOKICHUH YeloBeKa. MeToibl u3ydeHus anTponorenesa. CXoACTBa U pa3Inuus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JBrxymue cuibl (pakTopsl) anTponoreHne3a. HaciiencTBeHHass ©3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HM, W3TOTOBJICHUE OPYIUN Tpyaa,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeraoBeK
yMenblid, YenoBek NpAMoXondiui, YenoBek HeaHIepTAIbCKUi, UenoBEK pa3yMHBIN.
Haxonku McKomaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAHMS, O0JACTh PaclpOCTPAHEHUS,
00BEM TOJIOBHOT'O MO3Ta, 00pas3 KU3HU, OPYIHU.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONEOUHAs (€Bpa3uiicKas),
HErpOo-aBCTpPaAJIOU IHAS (PKBATOpHUAJbHAS), MOHTOJOMAHAS (a3MaTCKO-aMepUKaHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYEIOBEYECKUX pac K YCIOBUSIM
cymectBoBanus. EnquncTBO yenoBeyeckux pac. Kputuka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Mumnnep, I'. FOpu, Y. [lapBuH.

Tabnuyvr u cxemwr: «Bo3nukHoBeHue CoJHEUYHOM CHCTEMBI», «Pa3Butune
opraHuyeckoro  mupa»,  «PacturenbHas — KleTka», <« KHBOTHas  KJIETKa»,
«IIpokapuornueckass kieTka», «CoBpeMEHHass CHUCTeMa OpPraHUYEeCcKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YeIIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MAJCOHTOJOTMYECKNX HAXOJO0K MPEIKOB COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHenmme moan», «/peBHue mroau», «llepBele  COBpeMEHHBIE  ITIOAWY,
«HenoBeueckue pach».

Obopyoosanue: mynsxu «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHBOHIIA), CJICTKU WM W300paKeHHs] KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeJoBeKa  (KaMHHU-YOMNIEphl,  pyOmna,  ckpedia),
ICOXPOHOJIOTHYECKAsT Talnuia, KOJUIeKIUs «®DOpMbl COXPAHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopnwle u npakmuueckue padomol:
[Ipaktuyeckas pabora Ne 1. «M3yueHwe HCKOMAEMbIX OCTAaTKOB pacTeHUU
Y )KUBOTHBIX B KOJUICKLIHASIX).



DKCKypcust « DBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WU KpaeBeaUeCKUM My3e).

Tema 3. Opranu3mbl U OKpPY:KaUIas cpeaa

DKOJIOTHSI KAaK HaykKa. 3aJadd W pas3/iesibl AKOJOrMU. MeToabl 3KOJOTMYECKHX
MCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxonmoruyeckux — (pakTOpPOB:
abuoTnueckue, OMOTHUECKHE U aHTPOIOTeHHbIe. JleficTBHE HKOIOTUYECKUX (DAaKTOPOB
Ha OPTraHU3MBI.

AbGuotndeckue (QakTophl: CBET, TeMmIepaTypa, BIAXHOCTb. {DOTomepruoau3M.
[TpucnocoOnenust OpraHu3MoB K JAeWCTBUIO abuoTHueckux (aktopos. buonoruueckue
PUTMBI.

buotnueckue ¢dakTopel. Buiubl OMOTHYECKMX B3aUMOJAECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. Ilapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HaxJIEOHMYECTBO). AMEHCaIU3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKMX  B3aUMOJEHCTBUWA JUIsl  CYLIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKH NMOMYIsUnd. OCHOBHBIE ITOKA3aTENN MOMYJISLIH:
YUCJIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpanys. JnHaMuka
YUCJIICHHOCTH NOMYJISILNN U €€ PEeTyIISLUS.

Hemoncmpayuu:

llopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['exkerns.

Tabnuyvt u cxemwvr: xapta «llpupomnsie 30HBI 3eMiu», «Cpeabl OOUTaHUS
opranu3MoB», «®oronepuoauzm», «llomymsauum», «3aKOHOMEPHOCTH  pPOCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «[luiesbie nenm.

Jlabopamopnvie u npakmuueckue paoomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruyeckue 0OCOOEHHOCTH pPaCTEHUMN
U3 Pa3HBIX MECT OOUTAHUSD.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pPa3BUTHE YEPCHKOB
KoJIeycay.

[Tpaktraeckas pabota Ne 2. «Iloacy€r MIOTHOCTH MOMYJSANN Pa3HBIX BUOB
PaCTEHUI».

Tema 4. CoobuiecTBa U IKOJIOTMYECKHE CHCTEMBI
CooOmiectBo  opraHu3MoB — OuoueHo3. CTpyKTypsl OuWOILIEHO3a: BHIOBaf,
POCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buabi-noMmunantel. CBsi3u B OMOLIEHO3E.
DKOJIOTHYECKHE CUCTEMBI (3KocucTeMbl). [loHsAITHE 00 SKOCHCTEME M OUOTCOIICHO3E.
OyHKIIMOHAIBHBIE KOMITOHEHTHI YKOCHCTEMBI: MPOIYIICHTHI, KOHCYMEHTBI, PEIyIICHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTHH B 3KocucTeMe. Tpoduueckue (MULIEBbIe) YPOBHU
skocucteMbl. [IumeBsie 1enu u cetu. OCHOBHBIE MMOKa3aTel KOCUCTEMBI: OMomacca,



OPOAYKIMSI. OKOJOTMYECKHE MUPAMHIbl: TPOAYKIIMH, YHUCIEHHOCTH, OHOMACCHI.
CBoICTBa 3KOCUCTEM: YCTOMUNBOCTh, CAMOPETYJIsALUS, pa3BUTHE. CyKlieccus.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. ODKOCHUCTEMA XBOWHOIO
WA TITUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOreHHbIE HKOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMsl.
buonornueckoe n X034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasne kak (akTtop ycToWumBocTH dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3Ho0Opa3us Ha 3emile.

Yuenue B.W. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6mocheps.
Kupoe BemectBo M ero QyHkuuu. OcoOeHHOocTH Ouochepbl Kak TINIOOAIBHON
sKocHucTeMbl. /[uHamMrueckoe paBHOBecUE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BeliecTB 1 OMOT€0XUMUYECKHE LIUKIIBI 2JIEMEHTOB (YIJIepo/ia, a30Ta).
3oHabHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBedecTBO B Onocdepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUs B Ouocdepe.
['1o6anbHbBIE 3KOJOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBOCTH Ouocheprl. OCHOBA palMOHAIBLHOIO YIPABJIECHUS MPUPOIHBIMU
pecypcaMu U UX UCIONb30BaHue. JJoCTIKeHUsT OMOJIOTHH U OXpaHa MPUPO/IbI.

Jemoncmpavuu:

Ilopmpemuwi: A JIx. Tenciu, B.H. Cykaués, B.W. Bepnaackuii.

Tabnuyer u cxemwr: «llumeBble nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponueie coobmectBay, «llenu mnuTaHus», «IKoJOTHYECKas MHUPAMUIAY,
«buochepa u uenoBek», «IKOCHUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOMHOIO Jeca», «buoneno3 Bogoéman, «ArpoueHos», «lIpumepHbpie aHTPONIOTEHHBIE
BO3JCUCTBUS Ha mpupoay», «BaxHeWline WCTOYHHMKHA 3arpsA3HECHHUS BO3AyXa W
IPYHTOBBIX BOj», «llouBa — BakHeimas coctaBistomas Ouochepo», «DaKTOPhI
nerpanganuu nouBy, «llapaukoBeiil a3 dexT», «DakTopbl paAOaKTUBHOTO 3arps3HEHUS
ounochepr», «O6mIas cTpykrypa ounocdepoi», «Pacnpoctpanenue xxu3nu B 6uocdepe»,
«O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriaepoga B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIEY.

OoGopynoBanue: Mojenb-ammIdkanus «Tunuuaele  OUOIEHO3BDY, TepOapuit
«PacturenbHple CcOOOIIECTBAaY, KOJUIEKIUU «buoleHo3», «BpeauTenn BakKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuu M KOJJIEKIIMM PACTEHUW W KUBOTHBIX,
MPUHAJJICKAITUE K Pa3HbIM JKOJIOTHYECKUM TrpymnmnaM oJHOro Bujaa, KpacHas kHura
Poccutiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN 1 KUBOTHBIX.




INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMDbI
ITO BUOJIOT'UN HA YPOBHE CPEJTHEI'O OBIIET'O OBPA3OBAHMUA

CornacHo ®I'OC COO ycranaBiauBaioTCs TpeOOBaHUS K pe3ysbTaTaM OCBOCHHS
Oo0yJaroIMMHUCST ~ MPOrpaMM  CpelHero oomero o0pa3oBaHUA:  JIMYHOCTHBIM,
METaInpeIMETHBIM H MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pe3yJbTaTOB OCBOECHUS TMpeamera «buosiorus»
BBIJICJICHBI CJICAYIOUIUME COCTABJISIONIME: OCO3HAHHE OOYYAIOIIMMUCA POCCHMCKON
rpaXJaHCKONW HIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPA3BUTHIO, CaMOCTOSITEIbHOCTH
U CaMOOTIPEJICTICHUIO, HATMYNUE MOTUBALIMU K 00YUYEHHUIO OMOJIOTHH, LIeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUM JIMUYHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJAMIIMA  pa3BUTHUA  OMOJIOTMYECKOTO  3HAHUSA, TOTOBHOCTh
U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSA B CBOCH NESITEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, TPUCYIIUMH CHUCTEME OHOJIOrMYecKOoro oOpa3oBaHMUs,
HAJIMYME DKOJIOTMYECKOrO IPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh II€JIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI mpenmeTa «buomorus» gocTurarorcs
B C€IMHCTBE Yy4yeOHOM W  BOCHUTATEIBHOM JCATENIBHOCTH B  COOTBETCTBHUH
C TPAJAWIMOHHBIMU POCCUICKUMHU COLUUOKYJIbTYPHBIMH, UCTOPHUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU I1IEHHOCTSIMU, NPHUHSATHIMH B OOIIECTBE NpaBUJiaMU W HOpMamu
MOBEJCHUS W  CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAaMOBOCIIUTAHUS W
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEW MO3UIIMU JIMYHOCTU, MATPUOTHU3MA, YBAKCHUS
K 3aKOHY M NPaBONOPAJIKY, YEJIIOBEKY TPYyJa WU CTapLIEeMy IOKOJICHUIO, B3aHMMHOIO
yBaXEHUS, OEpPEKHOTO OTHOIICHHS K KyJIbTYPHOMY HACIEIUI0 U TPaIULUIM
MHOTOHAIIMOHANbHOro Hapoaa Poccuiickoir denepanuu, TPUPOAE M OKPYKAIOIICH
cpexne.

JIngyHOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4eOHOro mpeamera «bHOJOTHS HTOJKHBI
OTpaXkaTh TOTOBHOCTh W  CIOCOOHOCTh  OOY4YarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IO3MIIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACHIMPEHUE IKU3HEHHOTO OINBbITA U ONBITA
JEATEIBHOCTH B IMPOIIECCE pEaIu3allid OCHOBHBIX HAIpaBJICHUM BOCHUTATEIbHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxaaHCcKOro BOCIUTAHMSA:

Cc(OPMHPOBAHHOCTD T'PAXKIAHCKOW MO3MIMKA OOyYaroIierocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IMPaB M OOSI3aHHOCTEH, YBa)KCHHE 3aKOHA
U TIPABOIIOPS/IKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATEIBHOCTH TMPHU CO3/IaHUU YUEOHBIX
MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 3a/a4, BHIIOJIHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MIMIO MO OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOAEH C pa3HbIMU YOEKIEHUSMH, KYJbTYPHBIMU LIEHHOCTSMH H
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU AEATEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTUTAHMA:

c(OPMUPOBAHHOCTh POCCUNCKON TpaKAAHCKOW HWAEHTUYHOCTH, MNaTPUOTU3MA,
YBaXKEHMS K CBOEMY HAapOAy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoamHou, ropaoctu
3a CBOM Kpal, CBOWO PomnmHy, CBOWM A3BIK W KYJbTYypy, NPOLUIOE M HACTOSAIIEE
MHOTOHallMOHaIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIECHHWE K MPUPOJHOMY HACIEIUI0O U MaMSITHUKAM MPUPOJBI,
JNOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUNCKUX YYEHBIX B CTAHOBJIICHHE M PA3BUTHUE
OMOJIOrMH, TIOHUMaHUS 3HauY€HUsl OMOJIOTUM B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YEJIOBEKa U COBPEMEHHOIO 00IIIECTBA;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHHio U 3amure OrteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CITIOCOOHOCTh  OIIGHMBATh CHUTYallMi0 W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAaHME JIMYHOTO BKJaJla B IIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM KW3HH B COOTBETCTBUM C TPAMUIIHUSAMU

HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHUE DSMOLMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE ITPOSABIIATH
KayeCTBAa TBOPYECKOW JIUYHOCTH;



5) ¢pusnuyeckoro BocmUTaHusA, (OPMHUPOBAHUS  KYJIbTYPHI 310pPOBbS U
IMOLMOHAIBHOIO 0J1Ar OOy YU

NOHMMaHWE U peanu3anys 370poBOro M 0e3omacHoro odpasa >KU3HHU (340pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTbIXA, PETysipHas GU3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLIEHHSI K COOCTBEHHOMY (U3NYECKOMY U IICUXHYECKOMY
3JI0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MIOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIHOJCH;

OCO3HaHWE TIOCIEACTBUA U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOICHHUS
QJIKOT0JIs1, HAPKOTUKOB, KypEHHUS);

6) TpyA0OBOIro BOCIIMTAHHA:

TOTOBHOCTbH K TPY/ly, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYI0IH00HE;

FOTOBHOCTh K AKTHUBHOM JICATCIBHOCTH TEXHOJOTMYECKOM M COLMaJIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTh WHHUIMHUPOBATH, IUJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATD TaKylO JCSATEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM NpodhecCHOHAIBHOM ESITEIBbHOCTH, YMCHHUE
COBepIIIaTh OCO3HAHHBIM BBHIOOp OyayIiei nmpodeccuu U peam30BbIBaTh COOCTBEHHBIS
JKU3HCHHBIC TIJIaHbL;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) PKOJOTHYECKOT0 BOCTIMTAHHUS:

HKOJIOTMUYECKHU 11€JIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIEHHE  YPOBHA  HOKOJOTHYECKON  KYyJIbTypbl: NPHOOpPETEHHE  ONbITa
MJIAHUPOBAHUS TTOCTYIIKOB M OLEHKH MX BO3MOYKHBIX MOCHEACTBUHM ISl OKPYKAIOIIEH
Cpelibl;

OCO3HaHUE TJIOOAJTBHOTO XapakTepa »SKOJOTMYECKHX MpodieM M MmyTedl ux
pEelLIeHHUS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTHH 3HAHUS U
YMEHHMSI TIPU PELIeHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOONONIb30BAaHUEM
(cobmoieHne TpaBUJl TOBEAEHUS B MPUPOJAE, HAIMpPaBICHHbIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATUE ICUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKAIOLIEH NPUPOAHOU
cpele, YMEHHE MpPOrHO3MPOBaTh HEONArONMPHUITHBIE HKOJIOTMUYECKHUE IOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUM U PEAOTBPALIATh UX;

HaJU4YM€ PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJbTYpBI,
OMNbITA AESATENBHOCTA S3KOJOTMYECKON HAIPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMHU B TIO3HABAaTEJIbHON, KOMMYHUKATUBHOW M COLMAIBHON NPAKTUKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOM IESITEIIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;



8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO HA JMAJOre KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYITYPHOM MHPE;

COBEpULICHCTBOBAHNE SI3BIKOBOM M UYWUTATENbCKOW KYyJbTYpbl KakK CpeICTBa
B3aMMOJICUCTBHS MEX/1Y JIFOJIbMH U IO3HAHUS MUPA;

IOHUMaHME ceur(pUKN OMOIOrUH KaK HayKH, OCO3HaHUs €€ posiu B (pOpMUpPOBAHUU
PAalMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM  LEJIOCTHOIO  MPEICTaBICHUS
00 OKpY’KaroIlleM MUpPE KaK O €JUHCTBE MPUPOIbI, YEJIOBEKA U OOILECTBA, B MIO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MPOOJIEM COXpPaHEHUs MPUPOIHOTO
paBHOBECHS;

yOexIEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHON IMBWIM3ALMU:
oOecrieyeHuss HOBOIO YPOBHS pa3BUTUS MEAMIMHBI, CO3JJaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh PECYpCHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUYECTBA,
noucka NIyTed BbIXOJA W3 TJI00ANbHBIX JKOJOTUYECKUX NpoOsieM U obecrneueHus
nepexoga K YCTOMYMBOMY pPa3BUTHIO, PALlMOHATILHOMY HCIOJB30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaHAAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
o0miel KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOOydaromuxcs, (opMHUpyeMOH Mpu HU3yYEHHUH
OmoIoruy;

INOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH KCIOJIB30BaTh MOJIy4aeMble 3HAHUS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUUN
OKPYXaIOLIEro MHpa W MPOMCXOASAIIMX B HEM M3MEHEHUW, yMEHHUE JelaTh
O00OOCHOBaHHBIE 3aKJIFOUEHUS Ha OCHOBE HAay4YHBIX (DAKTOB M HMMEIOIIMXCS JIAHHBIX
C LIEJIbIO MOJTYYEHHUsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO MCIOIb30BATh OMOJIOTMYECKUE 3HAHUS 1JIs PEILIECHUS
npo6JieM B peasIbHBIX JKU3HEHHBIX CUTYaLIUAX;

OCO3HaHUE LIEHHOCTH HAYYHOW JESITEIIbHOCTH, TOTOBHOCTh OCYILECTBIISATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO ACSITENbHOCTh HHAMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTHUBHOMY IMOJIYY€HHUIO HOBBIX 3HAHHUI MO OMOJIOTUU B COOTBETCTBUHM C )KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHUS yueOHOro Tmipeameta «buosorusy»
BKJIFOYAIOT:  3HAUYMMbIE Uit  (DOPMUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIMXCS
MEXKIUCHMIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIIeHAyUYHbIe TMOHSATUS, OTpaKarollue
IIEJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHUS, UCTIOIH3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SIBJIICHUE, MPOIECC, CUCTEMa, HAyYHBIH
baKT, IPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICIOBAHUE,



HaOII0/IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCaIbHbIC yueOHbIE JeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE, PETYJISITUBHEBIE), o0ecIeynBaroIue
dbopmupoBanre (PYHKIMOHATHHOW TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTCHITUH
oOy4Jaronmxcs, CIIOCOOHOCTH oOy4Jaronmxcs HCIIOJIb30BaTh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAJbHbIC Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble joruvyeckue AeHCTBUA:

CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyaJU3UPOBATh MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTMUECKOI0 MBIIUICHUS (aHAIu3a,
CUHTE3a, CPAaBHEHUS, KJIaCCU(PUKALUHU, 0000IEHHS ), paCKPhIBaTh CMBICII OMOJIOTHYECKUX
NOHATUH (BBLACNATh UX XapaKTEpHbIE IMPU3HAKW, YCTAHABIMBATH CBSA3U C JIPYTUMU
MOHATHUSIMU);

ONPENEIIATH LENH ACITENBHOCTH, 3a/1aBas NAPAMETPBl U KPUTEPUN UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIIBHOCTH C IIOCTABICHHBIMU LIEIISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS I 00BsCHEHUS (PAKTOB U SIBICHUMN KUBON
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIE, [0 AHAJIOTUN),
BBIABJIAITE 3aKOHOMEPHOCTHM U INPOTUBOPEYHsS B PACCMATPUBAEMBIX SIBJICHMSX,
(OpMyIMPOBATH BHIBOJBI U 3aKIIOUYEHUS;

IIPUMEHATb CXEMHO-MOJIEIBHBIE CpENCTBA Ul IPEICTABICHUSA CYLIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOT0 POJa, BBISIBJICHHBIX B Pa3IUYHbIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3pabaTbhiBaTh IIJIaH pEIIEHUs NpoOJeMbl € Y4YETOM aHaIU3a HMEIOIIMXCS
MaTEepUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHHUBATH COOTBETCTBUE DPE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU NOCJIENCTBUN NEATEIIBHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH padOTy B YCIOBHSX PEajbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLICHUU KU3HEHHBIX MPOOJIEM.

ba3zoBble ucciaeaoBaTebCKHe 1eCTBUA:

BJQJICTh HaBbIKAMU YYEOHO-MCCIIEAOBATENLCKOM M TPOEKTHOW JesATEIHHOCTH,
HABBIKAMH Pa3peIICHUs MPo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJOB PEUICHMS MNPaKTUYECKUX 3a]ay, MPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MMO3HAHUS,

HCIOJI30BAaTh PA3JIMYHbIE BUBI I€SITEIBHOCTH 110 MTOJIYUYECHUIO HOBOT'O 3HAHUSI, €T0
WHTEPIpETalun, MPeoOPa30BAHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUAX, B TOM YHCIIC
MIPU CO3/IaHUM YYEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAY4YHBIH THUIl MBIIUJICHUS, BJIAJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMHU MOHATHUSIMHU U METOJAMH;



CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIILHOMN IS TEIIBHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;

BBISIBIIATHh IPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BBIIBUTAThH
TUTIOTE3y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JIJIS JJOKA3aTeIhCTBA CBOMX YTBEP KICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUN PEIICHIUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUICCKH
OILICHWBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHWBAaTh MPHUOOPETEHHBIM  OIIBIT;

OCYIIECTBIISTH LIeJICHANPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB IEUCTBUS
B IpOo(heCCHOHATILHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M IMPAKTUYECKYI0 00JacTu
KU3HEACATCITLHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTUHAIBHBIC TOAXOBI M PEIICHHS, CTABHUTH
poOJIeMBbI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ undpopmanumeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(MOpManuu (TEeKcTe y4yeOHOro
nocoOus1, HAyYHO-MOMYJISIPHOM JINTepaType, OMOJIOTUYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMIBIOTEPHbIX 0a3ax JaHHbIX, B MHTepHere), aHanu3upoBaTh UHGOPMALIUIO
pa3IUYHBIX BUAOB U (HOPM MPEICTABICHUS, KPUTUUECKU OLIEHUBATH €€ TOCTOBEPHOCTh U
HEIIPOTUBOPEUYUBOCTB;

(opMyIHpPOBATH 3aIIPOCHI U MPUMEHATH PA3JIMYHbIE METO/IbI IIPU MTOMCKE U 0TOOpE
Oounosiornyeckoi nHGopmaru, HeoOX0UMOM ISl BEITOJIHEHUST YUYEOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HWCHOJIb30BaHUS  MH(DPOPMAMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUI, COBEPILIEHCTBOBATh KYJbTYPY AKTHBHOTO MCIOJb30BaHUS PA3IHYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSTEIIHO BHIOMPATh ONTUMATIBHYIO (DOPMY MPEICTABICHUS OUOJIOTHYECKOM
uH(popmanuu (cxeMbl, rpadvKku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYUHBIHN SI3bIK B KQUECTBE CPEACTBA MPHU paboTe ¢ OMOJIOrHUECKOM
uH(popManuen: NpPUMEHSITh XHUMHYECKHE, (PU3MYECKHEe M MAaTeMAaTHYeCKHE 3HAKU U
CUMBOJIBI, (hOpMYJIbI, a00peBHATYPY, HOMEHKIIATYPY, UCIIOJIB30BaTh U MPEoOPa30BhIBAThH
3HAKOBO-CHUMBOJINYECKHUE CPEACTBA HATJIIIHOCTH;

BJIAJICTh HABBIKAMM PACIIO3HABAHUS U 3aIIUTHl MHPOpMAIUU, WHPOPMAIMOHHOM
0€30MacHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeiiCTBUS
Oo0menue:

OCYHIGCTBJIHTL KOMMYHI/IKaHI/II/I BO BCEX C(l)ean KHU3HHU, aKTHUBHO y‘—IaCTBOBaTB
B JMAJIOTe WX JUCKYCCHUU IO CYIIECTBY OOCyXkaaeMoW Tembl (YMEHHE 3aJaBaThb
BOIIPOCKHI, BBICKA3bIBATb CY)KI[GHI/UI OTHOCHUTCIIbHO BBIIIOJTHCHUA npez[naraeMoﬁ 3a1a4u,



YYUTHIBATh MHTEPECH U COTJIIACOBAHHOCTH MO3MUITUN JPYTUX YYACTHUKOB JHAJIOTA WA
JIUCKYCCHH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWs, TIOHMMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIlUd, YMETh
CMSATYATh KOH(QJIMKTHI ¥ BECTH TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIOCOOAMH OOIICHWS W B3aWMOJCHCTBHUSA, ITOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBISTh YBAXKUTEIHHOE OTHOIICHHE K COOCCETHHKY U
B KOppEKTHOU popme PopMyTHupOBaTH CBOM BO3PAXKCHUS,

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOIO TOUKY 3PCHHSI C MCTIOIH30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMmecTHas1 1eITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYAJIbHON pabOThI
MIPU PEIICHUU OMOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS
IPYNIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIICHUH Y4EeOHOU 3a7auu;

BBIOMPATHh TEMATHKY U METOJIbl COBMECTHBIX JIEUCTBHUI C YUETOM OOILIMX HHTEPECOB
Y BO3MOXHOCTEW Ka)/1I0r0 WICHA KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JIEACTBUSA O €€ IOCTHKEHUIO: COCTABIIATH IUIAH JIEUCTBUM, PACTIPENEIISATh POJIM C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMiA
pE3yNbTAT MO pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLEHUBATh HUJEU C TO3ULUUU HOBHU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETMYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsitTuBHble yHMBepcaJibHbIe Y4eOHbIE eHCTBUA
Camoopranusauus:

HCITOJIH30BaTh OMOIOTHYECKHUE 3HAHUS JUISI BBISBICHUS TMPOOJIEM W MX PEIICHUS
B KU3HEHHBIX U YYEOHBIX CUTYAIUAX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBbIE M CMBICIIOBBIE YCTAHOBKU B
CBOMX JICUCTBUSX M TIOCTYIKAaX MO OTHOIIEHHUIO K KUBOW MPUPOJIC, CBOEMY 3JI0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIIATH TO3HABATEILHYIO JICSITEIBHOCTh, BBISBISTH
npoOIemMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa3OBaTEILHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEMICHUS] MPOOJEMBbI C YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIH;

JaBaTh OIICHKY HOBBIM CUTYaIHsIM;

pacIIMpATh PAMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHIH;

JIeNnaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pPelleHHUE;



OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

Croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKOW 3pYIUIIMU B Pa3HbIX
o0nacTax 3HaHWM, TMOCTOSHHO TOBBIIIATH CBOW 0Opa30BaTEeNbHBIM U KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalllssM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(ieKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npu€mbl peJIeKCUU IS OLIEHKHU CUTYalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHBBI M APTYMEHTBI IPYTUX IIPU AHAJIM3E PE3YJIBTATOB JACSITEIBHOCTH.

IIpunsiTue cedst M Apyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX ITPU AHAJIU3E PE3YJIBTATOB JACATEIBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpenmerHbie pe3ynbrarhl ocBoeHus mporpaMMbl COO mo 6uonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT clieupuueckue uisi yuyeOHoro mnpeaMera «buonorus» HayyHbIe
3HaHUS, YMEHUS U  CrnocoObl  JEHCTBHMII MO  OCBOGHMIO, HWHTEpPIPETALUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JCSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUSA U
NPUMEHCHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYallUsX, a TaKXKe€ B PEaJIbHBIX
KU3HCHHBIX CHUTYaIlUMsAX, CBS3aHHBIX ¢ Owojorueir. B mporpamme mnpeamMeTHbie
pe3yNbTaThl IPEACTABIECHBI IO FOJIaM 00YUYEHUSI.

[IpenmeTHBIC pe3yabTaThl OCBOEHUS yueOHOoTo penmMera «buonorus» B 10 kiacce
JIOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME Hay4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPAa U HAy4YHOTO MHPOBO33PEHHS, O BKJAJE€ POCCUMCKUX W 3apyOEKHBIX YUEHBIX-
OWONOroB B pa3BUTHE OWONOTHHM, (PYHKIIMOHAIBHOW TPAaMOTHOCTH  YEJIOBEKa
JUTSL PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKPBIBATh COAEpKaHHE OMOJIOTMYECKUX TEPMUHOB U TOHSATUH: >KU3Hb,
KJIETKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB M MPEBPAILCHUE dHEPTHH ), TOMEOCTa3
(camoperymsius), ypOBHEBas OpraHM3aIlMs >KUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKuusi), HACJIEACTBEHHOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE Hu3/araTb  OWOJIOTWUYECKHE Teopuu  (KJIETO4YHas, XpPOMOCOMHas,
MyTallMOHHAsI, LEHTpaJIbHAs JI0rMa MOJIEKYJIApHON Ouosorun), 3akonsl (I'. Mennens,



T. Moprana, H.1. BaBunoBa) u ydyeHus (0 HEHTpax MHOTO00pa3usi U MPOUCXOKACHUS
KylIbTypHBIX pactenuit H.WM. BaBuiioBa), ompenensiTb TpaHUIbl UX NPUMEHUMOCTHU
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJCTh METOJaMH HAyYHOTO TO3HAHHUA B OWOJOTMU: HaOIIOJIEHUE
U OMHCAHWE J>XUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AMs W TMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBIDKCHHE TUIIOTE3bI, BBISIBICHWE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHWE TMOJYyYEHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHSATUH, TECOPUHW W 3aKOHOB, YMCHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKKM BHUPYCOB, KIETOK IMPOKAPHOT
U DyKapuoT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAICHUS DSHEPTHMH B KJETKe, (OTOCHHTE3a,
MIACTHIECKOTO U DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, WHAWBUAYAJIHLHOTO pAa3BUTHS OpTaHH3Ma
(oHTOTEHER);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUA I OOBSICHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUHA B MIOBCETHEBHON JKU3HU
C IIETTBI0 OOeCTIeYeHHS OE30TTaCHOCTH CBOETO 3/I0POBbSI 1 37I0POBBS OKPYKAIOITUX JTFOICH,
COOJIIOZICHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAIOIICH TPHUPOJHON Cpene,
MOHMMaHUE HEOOXOMUMOCTH HCITOJIB30BAHUS JOCTIKCHUHU COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH 711 PAIIHOHATILHOTO TPHUPO/IOTIOIB30BAHUS;

YMEHHUE peIIaTh JJIEMEHTAPHBIC TEHETUYCCKHE 3aa4l Ha MOHO- M JIUTHOPUITHOE
CKpElIMBaHuE, CIICTUVICHHOE HAacleI0BaHue, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs TSI PECKa3aHus HACICIOBaHMsI TIPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIMOJIHATH JIAOOPATOPHBIC M MTPAKTUYECKHE PAOOThI, COOJI0IaTh TIPaBUIIa
pu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHHEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS M3 PA3THMUHBIX
HMCTOYHUKOB (CpeICTBa MaccOoBOWM HH(OpPMAIlUK, HAYYHO-TIOMYJSPHBIE MaTepUalIb),
OTUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBaHWNA B  OHWOJOTUH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMoOoTHYECKYI0 MH(POPMAIINI0O W3 HECKONIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIH30BATh
MOHSATUIHBIN anmapat OMOJIOTUH.

[IpeameTHble  pe3ylbTaThl  OCBOEHUsA ydeOHoro mnpeamera  «buomorus»
B 11 kJacce J0JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI
MUpa M HAy4YHOTO MHPOBO33pPEHHUSA, O BKIIAJE€ POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHWOJIOTMM, (PYHKIMOHAIBHOW TIpPaMOTHOCTHM  YeJIOBEKa
JUISl pEILEHUS )KU3HEHHBIX 33/1a4;



YMEHHE PAaCKpbIBaTh COJIEpP:KaHWE OMOJIOTMYECKUX TEPMUHOB U MOHSITHM: BUI,
NOMYJSIIKSL, TEHO(OHA, SBONIONMS, IBUXKYUIME CHUIBl ((AKTOPbI) 3SBOJIOIHH,
IPUCIOCOOJICHHOCTh OpPraHU3MOB, BUJI000pa30BaHUE, HKOJIOTHYECKUE (HaKTOPHI,
AKOCUCTEMA, MTPOIYLIEHThI, KOHCYMEHTBI, pEIyLIEHThI, LIETIA MUTAHMS, SKOJIOTHYECKas
nypamMujia, OuoreoreHos, ouocdepa;

yMEHUE U3j1aratb Ouonorudeckue Teopuu (3BonoimonHas teopus Y. JlapBuHa,
CUHTETUYECKAasl TEOpHUs SBOJIOLUHU), 3aKOHbI U 3aKOHOMEPHOCTH (3apOABILIEBOIO
cxonctea K.M. bapa, yepenoBaHus TJIaBHBIX HAmNpaBICHUW W TYTEH HBOJIOIUU
A.H. CeseprnioBa, yuenust o 6uochepe B.H. Bepranckoro), onpeaensTs TpaHUIB UX
MIPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHUE BIAJETh  METOJaMH  HAy4YHOro  [O3HAaHUS B  OWOJIOTHH:
HaOJIOZICHUE U ONKMCAHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBJICHWI, OpraHu3alus u
IIPOBEJCHUE OMOJOTUYECKOTO HKCIEPUMEHTA, BBIABM)KCHHUE TUIIOTE3bl, BBISABICHUE
3aBUCUMOCTH MEX]ly HCCIEIyEMbIMH BEJIMYMHAMHU, OOBACHEHHE MOJTYYEHHBIX
pE3yNIbTAaTOB, HUCIIOJB30BAHHBIX HAYYHBIX TOHATHW, TEOPHA W 3aKOHOB, yMEHHE
JieaTh BBIBOJbI HA OCHOBAaHUU TOJIYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIACIATh CYLIECTBEHHbIE NPU3HAKH CTPOEHUS OMOJOTHYECKHX
OOBEKTOB: BHUJOB, MOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLICHTOB,
OMOT€OlEHO30B U  JKOCHUCTEM, OCOOCHHOCTM IPOLIECCOB:  HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOrO0 OTOOpa, BUIA000pa30BaHMs, HPUCIOCOOICHHOCTU
OpPIraHU3MOB, JEHCTBHS 3KOJOTHUYECKUX (PAKTOPOB Ha OPraHU3MbI, IIEPEHOCA BELIECTB
U MOTOKAa HEPrud B HKOCHUCTEMAaxX, AHTPOIOIEHHBIX HM3MEHEHUH B 3KOCHCTEMAax
CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB HOMOr€OXNMMUYECKUX LIUKIIOB B Onocdepe;

yMEHUE TPUMEHSATh TOJYyYEHHbIE 3HAHUS I OOBSICHEHUS OHOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTHYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeNbl0 o0ecrieueHus: Oe30MacHOCTH CBOEro 3JI0pOBbS U 370POBbA
OKpPYXaIOLUX JIIOAEH, COOIIOIEHUSI HOPM T'PaMOTHOTO TMOBEAECHHUS B OKpPYXKarollen
MPUPOAHON cpelle, MOHMMAaHHE HEOOXOJAMMOCTH MCHOJIb30BAHMUS JAOCTHKEHUN
COBPEMEHHOM OMOJIOTUH TSI pallMOHAIBHOTO IPUPOIOTIONb30BAHMS;

YMEHHME pelaTh 3JIEMEHTapHble OHOJOTMYECKHE 3a7aud, COCTaBIISATH CXEMBI
MEepeHOCca BEIIECTB U SHEPTUH B 3KOCHCTEMAX (LIEMH MUTaHUs);

YMEHUE BBINONHATh JabOpaTOpHbIE W MpaKkTUYECKHe paboThl, COOIOAATh
MpaBuJia Mpu paboTe ¢ y4eOHBIM U JTa00PATOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHUYECKHM OIICHMBaTh © HWHTEPIPETHPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO  COJIEP)KAaHMs, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX MCTOYHUKOB (CpPEACTBA MAcCOBOW HH(POPMAIMH, HAYYHO-TIOMYJISPHBIC
MaTepHuabl), paccMaTpHuBaTh rJI00aJIbHBIE IKOJIOTUYECKUE po0OJIeMBI
COBPEMEHHOCTHU, ((OPMHUPOBATHIIO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yYMEHHUE CO3/1aBaTh COOCTBEHHBIE MMUCHhbMEHHBIE U YCTHBIE COOOIIEeHUs, 00001mas
Ouonoruueckyro  MHGOPMALMIO W3  HECKOJbKUX  HMCTOYHHUKOB, TPAMOTHO
MCIIOJIH30BATh MOHATUIHBIN ammapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne || HammeHnoBaHue pa3ieiioB U TeM KonunyecTBo yacos ‘ DNEeKTPOHHBIE
n/m HpOrpaMMbl Bcero|| Kontpossnsie || [Ipakruueckue (mudpossie)
paBGOTEI pPaGOTEI o0Opa3oBaTenbHbIC
pecypcesl
1 buonorus xak Hayka 2 05 bubnuorexa [TOK
https://m.edsoo0.ru/7f41c292
2 JKuBBIe crcTEMBI M IX OpTaHMA3aIUg 1 Bbubnnorexa [JOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTAB U CTPOCHUE KIIETKH 8 03.11.23r 1 bubnuorexa [TOK
https://m.edsoo.ru/7f41c292
4 JKu3HeaeaTeIbHOCTh KICTKH 6 Bbubnnorexa [JOK
https://m.edsoo.ru/7f41c292
5 Pa3zmHOeHre U MHOMBHYaIbHOE 5 12.01.24r. 1 bubnuorexa [TOK
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh 1 HI3MEHYUBOCTH 8 10.05.24r. 15 bubamorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekuus oprann3zMoB. OCHOBBI 3 bubmuoreka [TOK
OUOTEXHOIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemst 1 Bubmmorexa [IOK
https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB IIO 34 0 4
I[MPOIT'PAMME
11 KJIACC
Ne n/m HaumenoBanue pasennoB v TeM MporpaMMbl KomnnuecTBo yacoB DnexkTpoHHbIE (LUPPOBHIE)
00pa3zoBaTebHbIE PECYPCHI
Bcero KontposnbHbie IIpakTuueckue
padoTst padoTsl
1 DBOIIIOIHOHHAS OHOJIOTHS 9 1 bubanorexka [JOK
https://m.edsoo.ru/7f41c292
2 Bo3HHKHOBEHHE U pa3BUTHE XW3HK Ha 3emute || 9 0.5 bubnuorexa IJOK
https://m.edsoo.ru/7f41c292
3 OpraHu3Mbl U OKpYKarolias cpeza 5 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
4 Coo011ecTBa 1 YKOJIOTHYECKHIE CUCTEMBI 9 butimoreka [IOK
https://m.edsoo.ru/7f41c292
5 PesepBHOE Bpems 2 butnuoreka LJOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I1O 34 0 2.5
IMPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* buosorus. O6mas 6uosnorus, 10 kinace/ B.M.CuBornasos, 1.b.AradoHoBa,
E.T.3axapoga; «M3narensctBo «JPODAY
* buonorus. O6mas ouomnorus, 11 kmace/ B.M.CuBormnazos, U.b.Aradonona,
E.T.3axapoga; «M3narensctBo «JPODAY

udposbie 00pazoBaTe/IbHBIC PECYPChl U PeCypPChl CeTH

HUHTEPHET:
bubmuotexa I{OK https://m.edsoo.ru/863dec7e
https://interneturok.ru/, POII
HoytOyx, npoekrop, MOV,
MOHO0JI0OUHOE uHTepakTUBHOE ycTpoiicTBO Teach Touch 65
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