INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl MO0 OHMOJIOTUU TEOPETUUYECKYIO OCHOBY IS
ompeneeHus] MOAX0A0B K (hOPMHUPOBAHUIO COACPIKAHUSA Y4EOHOTO TpeaMeTa
«buonorus» cocTaBuUiMd: KoHUeNnTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJIepKaHus, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHMI K YpPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIUX
LHeNAX U OPUHIUIIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6bmiero oOpazoBanust B Poccuiickoit ®enepanuu, a Takxke
MOJIOKEHUS O crielipuKe ONONIOruM, €€ 3HaYCHUU B MTO3HAHUU KUBOW MTPUPOJIbI
U o0OecrieueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmectBa. CorjacHo
Ha3BaHHBIM TIOJIOKCHHSIM, OIPEACIICHBl OCHOBHBIC (DYHKIIMM TPOTPaMMBI 10
OuoJIoruu U e€ CTPYKTypa.

[Iporpamma mo Ouosioruu Aa€T TpeACTaBICHHE O LeNsIX, o0 oOmen
CTpaTreruu OOy4YeHUs, BOCIHUTAHMUS U Pa3BUTHS OOYYAIOUIUXCS CpEJACTBAMU
yueOHOoro mnpenmera «buosorus», omnpexaenser oO0sA3aTENbHOE MPEIMETHOE
collepKaHUe, €ro CTPYKTYypy, paclpeielieHHe 10 pa3felaM U Temaw,
PEKOMEHAYEMYIO TOCJIEIOBATEIbBHOCTh H3YyUYECHHUS Y4yeOHOro Marepuaia cC
y4€TOM  MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€H,  JIOTHKHU
00pa3oBaTeNbLHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmnXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U TMPEIMETHBIM pe3yJbTaTam
o0yueHuss B (OPMUPOBAHMU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN
JeSATEeTbHOCTH/YIEOHBIX JIEUCTBUIM OOYYAIOIIMUXCS MO0 OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mno Ouonorum (10—11 xknaccel, 0a30BbI YpPOBEHB)
peanu30BaH MPUHIUMIT MPEEMCTBEHHOCTH B H3yYE€HHHM OUOJO0ruUM, Onaromaps
YyeMy B HEH TMpOCMATpPUBACTCS HAMPABJICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAUMUh  JMYHOCTH,  JKOJOTMYECKOTO  MBIILJICHUS,
MPEJCTaBICHUN O 3J0pOBOM o00pa3e KU3HM W OEpPEeKHBIM OTHOIICHHEM K
OKpyXawumen npupoaHoi cpeae. Ilostomy Hapsigy ¢ UM3y4YEHUEM
00IIIeOMOIOTUYECKUX TEOPH, a TaKKe 3HAHUW O CTPOEHUU KHUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX MPOILIECCOB B
mporpaMme Mo OWOJIOTUU YAEJIEHO BHUMAHHUE WCIIOJIb30BAHUIO TOJYYCHHBIX
3HaHUU B MOBCEAHEBHOM KU3HU ISl PEIICHUS TPUKIIAIHBIX 3a71a4, B TOM YHUCJIE:
npoQUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHUW  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHHS, 000CHOBaHUS AKOJIOTHYECKHU
[1EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIIECH MPUPOJHOM Cpene, aHaiam3a



BJIMSIHUS XO3SMCTBEHHOM AESATENbHOCTH YeJIOBEKa Ha COCTOSTHUE MPUPOJHBIX U
UCKYCCTBEHHBIX  OJKOCHUCTEM. YCWIEHME BHHMMAHHUS K  TPHUKIATHOM
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HE0OXOAMMOCThIO 00€CTIeUeHUs YCIOBHUM I pEeUIeHUs] OJHON M3 aKTyaJlbHBIX
3a/a4 I[IKOJIBHOTO OMOJOTHUYECKOro OoOpa3oBaHMs, KOTOpas Mperoaraet
dbopmMupoBaHre y 00yJaronuXxcsi ClIOCOOHOCTU aAanTHUPOBATHCS K U3MEHEHUSAM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHUpA.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHHs 3aHUMAET Ba)XKHOE
Mecto. OHa oOecnieunBaeT (HOPMHUPOBAHKE Y OOYUAIOMIMXCS TPEACTABICHUN O
HAyYHOW KapTHHE MHpA, paciupseT U 00001aeT 3HaHus O KUBOH MpHupoe, eé
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHu3allMy U 3BOJIOLMH, CO3TAET
yCIIOBUS  JUIsi: TIO3HAHUSA 3aKOHOB JKMBOM  MpUPOJbI, (HopMuUpoBaHUS
(PyHKIMOHATBHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOr0 M Oe3omacHoro oOpasa
KU3HHU, HKOJOTMYECKOTO MBILIUICHHS, LIEHHOCTHOTO OTHOIIEHHUS K KUBOU
IPUPOJE U YETOBEKY.

bonpmoe  3Haduenwe  OWOJIOTHST  MMEET  Takke JUIA  PEHICHHS
BOCITUTATEIbHBIX W PAa3BUBAIONIMX 3aJad CpeAHero oomiero obOpa3oBaHMs,
conuanu3anuu olydaromuxca. M3ydeHne OMOIOTHM OOECIEUMBAET YCIOBUS
TUIS (dbopMHUpOBaHUs WHTEJJIEKTYaJbHbIX, KOMMYHHUKAIIUOHHBIX |
UH(GOPMAITMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJbTYphl, CIOCOOCTBYET
UHTErpalid OMOJIOTHYECKUX 3HAHUU C MPEACTaBICHUSIMU U3 JAPYTUX YU4EOHBIX
MpeaMETOB, B 4YacTHOCTH, Gu3UKH, XuMuu U reorpadun. HazaHHbIe
MOJIOKEHUSI O TpeIHa3HAYeHUH y4eOHOro mpeamera «bHONOrus» COCTaBUIU
OCHOBY JUIsl OMNpPENENECHHS MOJIXO0J0B K OTOOpY W CTPYKTYPHUPOBAHHUIO €ro
CoJIepKaHusl, MPEACTABIEHHOTO B IPOrpaMMe 10 OHMOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypoBHE
OCYUIECTBIEH € MO3UIMH KyJIbTYpOCOOOPA3HOIO MOJAX0Ja, B COOTBETCTBHH C
KOTOPbIM 00ydYarouuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHMs, 3HAUUMbIC IS
(dopMupoBaHus OOIIeH KyJbTYpbl, ONPEACNAIOIIME aJeKBaTHOE IOBEIACHHE
YeJIoBeKa B OKPYIKArOIIeH MPUPOIHON cpejie, BOCTpeOOBaHHBIC B TIOBCEIHEBHOM
KHU3HU U MIPAKTHUECKOHN nesarenbHocTH. Ocoboe MECTO B 3TOM CUCTEME 3HAHUU
3aHUMAIOT  DJIEMEHTHl  COJAEp)KaHUs, KOTOpble CIy>KaT OCHOBOM ISt
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON eCTeCTBEHHO-HAYYHOM
KapTHHE MHUpa M I[IEHHOCTHBIX OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINUX
TYMaHHM3aI1 OMOJIOTUYECKOT0 00pa30BaHusI.

CTpyKkTypUpOBaHUE COJAEpX aHUs y4eOHOro Marepuana B IMpOrpamme o
OMOJIOTUM OCYIIECTBJICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alNU
U SBOJMIOLMHU. B COOTBETCTBUM C 3THUM B CTPYKType Y4eOHOro mpeamera
«buonorus» BbIICIEHBI CIENYIONINE COAEpKaTeNIbHbIe JIMHUU: «brosorus kak



Hayka. MeTojipl HaydHOro no3HaHus», «Kierka kak Ouojornyeckas cucteMa,
«Opranusm kak Ouosiornueckass cucremay, «CucreMa ©U MHOrooopasue
OPraHUYECKOTO MHpPa», «IBOJIOLUSA KUBOW NPUPOABD, «IDKOCHUCTEMBI H
MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp mu3ydyenust yuebHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOIUMHKCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra W MPUOOPETeHHE YMEHHI
WCTIOJB30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB
’KUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTikeHne 1ienW uW3ydeHus ydeOHoro mnpeamera «buwonorus» Ha
0a30BOM YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIICTYIONINX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMbl 3HAHUM O OMOJOTHYECKUX TEOPUSX,
YUYEHUAX, 3aKOHaX, 3aKOHOMEPHOCTSX, THIOTe3ax, IpaBUiax, CIy>Kallux
OCHOBOM 7151 pOpMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOJaX HAYYHOrO I[I0O3HAHUS, CTPOEHWH, MHOrO000pa3uu U
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPA3HOTO YpPOBHS OPTaHMU3AIUH, BBIJAIOLIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHre y 00Oy4aromUXcs MO3HABATEIbHbBIX, HHTEIUICKTYalbHbIX U
TBOPYECKHUX CIIOCOOHOCTEH B MpOIECCE aHaliM3a JIaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, WAEH U MOAXOJOB K U3YYCHHIO JKUBBIX CUCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydaloluxcs oO0mell KynbTypbl, (YHKIMOHAIBHOU
rPaMOTHOCTH, pa3BUTHE YMEHUU OOBACHATH M  OIECHUBATH  SIBJICHUS
OKPY’)KAIOlIEro MHpa >KUBOW MPUPOABl HA OCHOBAHMM 3HAHUW U OIbBITA,
MOJIYYCHHBIX TIPU U3YUYEHUN OMOJIOTUY;

dbopMupoBaHre y OOYYalOIMMXCS YMEHHM WIJUTIOCTPUPOBATH 3HAUCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUUECKON NESITEIHHOCTH YeIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCITUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
IPUPOJIBI, HEOOXOJUMOCTH OEpEeXHOTO OTHOIICHHWS K HEH, COOMI0aeHUs
ATUYECKUX HOPM TIPH MPOBEACHUU OMOJOTUYECKUX UCCIIEI0OBAHU;

OCO3HAHME IIEHHOCTH OHWOJIOTMYECKUX 3HAHUMW JJIsl MOBBIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPBI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCEIHEBHOM JKU3HU
JUISL OLIEHKH TTOCJIEACTBUN CBOEU JIESITEIbHOCTH 10 OTHOLLICHUIO K OKPYIKAIOLIEH
cpeae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHME M  COOJIOJCHHE MeEP
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero odmiero oopazoBanus «buosorus», nzyyaemas Ha
0a30BOM YypOBHE, SBISIETCS 00s13aTEIBHBIM YYEOHBIM MPEAMETOM, BXOJSIINUM B
COCTaB MpeaMeTHOM 00acTu « EcTecTBeHHO-HAyYHbBIE TIPEIMETHD.



Jist u3ydenust OuojoruM Ha 0a30BOM YpOBHE CpEIHEro 0OIlero
obpazoBaHus oTBoauTca 68 yacos: B 10 kimacce — 34 vaca (1 4yac B Hezmelno), B
11 KJj1acce — 34 gaca (1 qac B HEJIEIIO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (GUIocOpHueil, ITHUKON, ACTETUKOW U
npaBoM. Posnp Ouonoruu B (GOpMUPOBAHHMU COBPEMEHHON HAy4HOH KapTHHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meroapl TO3HAHUS JKUBOM MpUpoOnbl (HAOIIOJAEHUE, HSKCIEPUMEHT,
OMHCaHWE, HU3MEpeHHe, KiacCu(puKalusi, MOACTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JleMmoHcTpanuun:

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

Tabmuupl 1 cxeMbl: «MeToIbl MO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U MIpaKTHYECKHE PA0OThI:

[TpakTnueckast padora Ne 1. «l/cnonp3oBaHuE pa3IUYHBIX METOJOB IpHU
U3y4YE€HUU OMOJIOTMUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3alMs.

Xusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET HU3YYECHHsS OHOJIOTHH.
OTnuyne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OmocHcTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOUYHBIA, TKaHEBBIA, OPTraHU3MCHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKU ),
Oonoc@epHsbIi.

JemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TIPU3HAKH JKU3HU», «YPOBHU
OpraHU3alUU KUBOU IPUPOIBD).

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKUN COCTAB KJIETKH. XHMHUYECKUE BJIEMEHTBhI: MAKPOJIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpabHBIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTke. llommepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHre 6€IKOB. AMUHOKUCIOTHl — MOHOMEPHI OEJIKOB.
He3amenuMble W 3aMEHMMbIE AMUHOKHUCIOTBI. AMHWHOKHCIOTHBI COCTAaB.
YpoBHU CTPYKTYpBI OETKOBOI MOJIEKYJIBI (IEpBUYHAS, BTOPUYHAS, TPETUIHAS U



YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBAa OenkoB. buonormueckue
(GyHKIIH OEIKOB.

®epMeHTHl — Ouosioruueckue Karamuzatopbl. CrTpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuuHoctb. Kodepmentsl. BuramuHsI.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrieBomapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAE30KCHpH003a),
aucaxapuiel  (caxaposa, JlakTo3a) W MoJucaxapubl (Kpaxmani, TJIUKOTEH,
1eJUTI0I103a). buonorndyeckre GyHKIMH YIIIEBOIOB.

Jlunuapl:  Tpurmuuepuanl, ¢Gochonunuasl, crepouasl. [ uapoduibHo-
runpodoOHbie cBoiicTBa. buomornyeckue Qynkuuu unugoB. CpaBHeHHE
YTJI€BO0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunnoseie xucnmotel: JHK u PHK. Hykneornasl — MoHOMEpHI
HyKJIeuHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JHK. Crpoenune u dyHkumu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIIUU.

[urtonoruss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aUMOJICUCTBUS UAECH M (PaKTOB B HAy4YHOM MO3HAHUHU. MeETOAbl U3Y4YEHUS
KJIETKHU.

Knerka kak menoctHast skuBas cucrema. OOmmMe NpU3HAKA KIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, MmonekyJsbl JJHK kak reHernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl kieTok: 3ykapuoTHyeckas M Hpokapuoruueckas. OcoOeHHOCTH
CTpOoeHHus TpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTHYECKON KieTKU. OCHOBHBIE OTJIMYHUSA PACTUTENILHOM, >KMBOTHOW M
IrpUOHON KIIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAJIMUKC,
ux (Qysakmuu. [lnasmatuyeckas w™emOpaHa, e€ cBoiicTBa HW  (DYHKITUH.
[urorazma u e€ opranoujsl. OmHomMemMOpanHble opraHouabl kietku: IIIC,
anmapatr  [onbmxu, sm3ocomsbl. [loyaBTOHOMHBIE OpraHOMABI  KJIETKH:
MUTOXOHAPUHM, TIACTUABI. [TporcxoxaeHne MUTOXOHJAPUN M TacTull. Bumsl
mactua. HemeMOpaHHble OpraHOUIbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LIEHTPUOJIH, PECHUYKH, KIYTUKU. DYHKIIMU OpPraHOUI0B KJIETKU. BKitoueHus.

Snpo — peryasTopHbiii HeHTp KieTku. CTpoeHue sapa: siaepHas 0o00yiouka,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.



Huarpammel:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoe», «PacnpeneneHne XuMHUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUUYECKUX SJIEMEHTOBY,
«CTpoeHue MoOJeKyyibl BOAbDY, «buocuHTe3d Oenka», «CTpoeHHE MOJEKYJIbI
oenkay, «Ctpoenue depmenta», «Hykmennosbie kucinotel. [IHK», «Ctpoenue
Mosiekysbl AT®», «CtpoeHne 3SyKapuOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KiIeTku», «CTpoeHue
IPOKApUOTUYECKON KIEeTKn», «CTpoeHHue sAlpa KIETKH», «YTIEBOIbDY,
«JInounae.

ObopynoBaHHe: CBETOBOM MHKPOCKOM, OOOpYAOBaHHE IJi MPOBEICHUS
HaOJIOJICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKpOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGopatopuass pabotra No 1. «M3yueHue KaTaaIUTUYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHass pabota Ne 2. «M3yueHue CTpoeHHUs KIETOK PacTEHHI,
KUBOTHBIX M OaKTEpHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE».

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, UK MeTa00IU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMMWIAIMS (PHEPreTUYeCKuii 0OMEH) — JIB€ CTOPOHBI €MHOTO IMpoIlecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHWs BEIIECTB M HHEPTUU B MOHUMAaHHH
MeTabou3ma.

Tunel oOmeHa BemecTB: aBTOTPOGHBIN U TeTepoTpodHbId. Ponb
(epMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas u TemHoBas ¢a3pl (GoTocuHTe3a. Peakuuun
doTocunTe3a. DddeKkTUBHOCTL (oTocuHTE3a. 3HaueHHWe (OTOCHHTE3a IS
KU3HU Ha 3emuie. BnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 TPOYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUH.

XeMocHHTe3. XEMOCHUHTE3UPYIolue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS 5KU3HU Ha 3emuie.

DHepreTUdeckuil 0OMEeH B KJIeTKe. PacIeruienre BeIecTB, BhIICICHUE U
AKKyMYJMpPOBAaHHE DSHEPrUM B KIETKE. OTamnbl 3SHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenne u ero Buabl. KuciopogHoe okuciieHUE, WA KIETOYHOE
JIbIXaHUE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakmuu wmatpuunoro cuntTe3a. ['enHetmueckass wHbopmarus u JHK.
Peanuzanus renernueckoid MH(oOpManuu B KieTKe. ['@HeTHYeCKuil KOJl U €ro



cBorcTtBa. TpaHckpuniuss — wMarpuunbli cuHTre3 PHK. Tpancmauma —
OuocuHTe3 Oenka. Ortambl TpaHcasaiuu. KomupoBaHue aMHHOKHCIOT. Poib
prubocom B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUpYChl. MicTopust oTKpeITHS BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTU CTPOEHUS M >KU3HEHHOTO IMKJIa BUPYCOB.
bakrepnodaru. bonesnm pacTeHuil, >XMBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc nmmynozaedunura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpUMIMs, peBepraza U  wuHTerpasa. [Ipodwunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /1. Y. Usanosckuit, K. A. Tumups3es.

Tabnuubl u cxeMbl: «Tumnel nutanusy, «MeTtaboauzm», «MUTOXOHIPUS,
«HepreTuyecKkuit ooOMeny», «Xioporact», «Potocuntesy, «Ctpoenne JJTHK»,
«Ctpoenue u (GyHKIIMOHUpOBaHUE TreHay, «CuHTe3 Oenkay, «l eHeTH4ecKuid
Ko, «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BUpyca
CIINda, 6aktepuodaray, «Permmukarus [JTHK».

O6opynoBaHue: MOJEJIA-ANIUIAKAIAU «Y 1BoeHHE JAHK 51
TpaHCKpUMIuUs», «bruocunres 6enka», «CTpoeHUE KIETKN», MOJIETh CTPYKTYPbI
JIHK.

Tema 5. PasMHoOKeHHe 1 MHAMBHUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Kierounsiii ki, Wik KM3HCHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HAbOp — KapUOTHIIL.
JIunmonaHBIM M TalUIOWIHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIIBIL.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHS W WHIUBUIYAJbHOTO Pa3BUTHS
OPraHU3MOB.

Henenue knetkn — muto3. Ctaauu mutosa. [Iponeccel, mpoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruGesb KJIETKU — aronTo3.

@®opMbl  Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe | TMojoBoe. Busbl
OecroJioro  pa3MHOKCHHS:  JIeJICHHE HaJABOE, TIMOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €TI0 3HAUCHUE JJIs1 CEJICKIIUU.

[TonoBoe pazMHOXKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Cranun meno3a. [Ipoieccel, mpoucxoasnme Ha CTaAusIX Meno3a.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKkuid CMBICT H
3Ha4YeHUE MeKo3a.



['amerorene3 — mporiecc 0o0Opa3oBaHUs MOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbIe kene3bl: CEMEHHUKHN U snaHUKH. OO0pa3oBaHUE W Pa3BUTHE IMOJOBBIX
KJIETOK — raMeT (CrepMaro30uj, SHIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUsl SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOpPHUOHAIBLHOE pPa3BUTHUE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisius, opraHorenes. [loctamOpuonanbHoe pazBuTHe. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaINN PA3BUTHSL.

JleMmoHcTpanuun:

Tabmuupr 1 cxembl: «DOpMbI pa3MHOKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kieTku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Menosz», «IIpssmoe u HenpsAMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAFOIINX
1 4eJI0BeKa», « OCHOBHBIEC CTaUH OHTOTCHE3a.

O6opynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJICKOIIUTAIOWIETO», <«JSliueKneTka MieKonuraromero», «Kapuoknnes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAas MOAENb-anIUIMKaus «JleneHue KIeTKny,
mozens JIHK, monens Metada3zHo XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas padora Ne 3. «HabmroneHne MuTo3a B KJIETKaxX KOHUYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopHnast padota No 4. «M3ydeHue CTpOeHHUs MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOTpenapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaunm reHeTuku. lMcropus pa3Butus reHEeTUKH. Ponb
IIUTOJIOTHH M AMOPUOJIOTUU B CTAHOBJICHWM TEHETUKHU. BKIaj poccUUCKUX |
3apyOeXHbIX  Y4€HBIX B  pa3BUTHE TEHETUKH. MeETonbl  T'€HETUKH
(ruOpUAOIOTUYECKUN,  LUTOTC€HETHMUYECKUH,  MOJIEKYISIPHO-T€HETUYECKUI).
OcHOBHbIE TEHETUYECKHE OHATUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHOrHOpUAHOE CKpellMBaHWE. 3aKOH €IUHO0-00pa3usi THOpUI0B



nepBoro mnokojieHus. [lpaBwio HOMUHUpOBaHUSA. 3aKOH PACIICTUICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JquruOpuaHoe CKpenBaHue. 3aKOH HE3aBHCHUMOTO  HaCJeJIO0BAHMS
npu3HakoB. [luToreHernyeckue OCHOBBI  JIUTHOPUIHOTO  CKpEIMBAHHUS.
AHanmsupyomuee CKpeEIlBaHUE. Hcnonp3oBanue AHAJIM3UPYIOLLETO
CKpEILUBAHUSA JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOU.

CuemieHHoe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CUCIUICHHOMY HACJIEIOBAaHMI0 TeHOB. HapymieHue clemieHuss T'€HOB B
pe3yJabTate KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.

['enetnka mona. XpoMOCOMHOE ONPEAEIECHUE TT0a. AYyTOCOMBI U TIOJIOBBIE
XpOMOCOMBIL. ['OoMoraMeTHele U TeTeporameTHble OpraHusmbl. HacienoBanue
IIPU3HAKOB, CLIETUVIEHHBIX C MOJIOM.

N3MeHYnBOCTS. Bunet  u3MeHuMBOCTH: HCHACJIEACTBEHHAs] U
HacleACTBeHHad. Poib cpenpl B HEHACHEICTBEHHOM  M3MEHYHMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapualvoHHBIN psan U
BapuanMoHHass kpuBas. Hopma peakuuun mnpusHaka. KomguuecTBeHHbIE H
KaueCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHOM
W3MEHYMBOCTH.

HacnencrBennas, uiaum reHOTUNMYECKAs,, U3MEHUUBOCTh. KoMOMHATUBHAs
U3MEHYMBOCTh. Meio3 W MOJOBOM TpollecC — OCHOBA KOMOWHATHUBHOMN
U3MEHYMUBOCTUA. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukanus MyTaluii:
FE€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacTora ¥ NPUYUHBI MYyTalUM.
Myrtarensnble (QakTopbl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACIEICTBEHHOMN
n3MmeHunBoctu H. M. BaBunosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHbIE METOAbl T'€HETHKHU
YEJI0BEKA: reHeaJIOTUYeCKUH, OIM3HEIOBEIN, LIMTOreHETUYECKU,
OMOXMMHUYECKHU, MOJIEKYJIApHO-TeHeTHuYecKuil. COBpEMEHHOE OmpeeleHue
TE€HOTHUIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nmomompio IIIIP-ananu3a. HacnencrBenHble 3a00JIeBaHMS dYeEIIOBEKA: T'€HHBIC
0oJe3Hn, OOJIE3HN C HACJIEICTBEHHON MPEIPaCIIOIOKEHHOCTHIO, XPOMOCOMHBIE
oosiesnn. Comatuueckue | TreHepaTuBHbIE MyTaluu. CTBOJIOBBIC KJIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(PUITAKTUKN U JICUCHUS
reHeTHIeCcKuX Oome3Hel. MeanKko-TeHeTHUeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYCHUE
MEIULIMHCKOW TE€HETUKH B NPEAOTBPALICHUM U JICUCHUM TIECHETUYECKUX
3a001€BaHUH YeIIOBEKA.

JdeMoHcTpanuu:



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

Tabmuubr u  cxeMbl:  «MOHOTMOPUIHOE  CKpEIIMBAHME U  €r0
IUTOT€HETUYECKAsT OCHOBA», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTBI TameT», «JluruOpuaHoe  CKpenMBaHuE,
«lluTomornueckne  OCHOBBI ~ TUTHOPHUIHOTO  CKpeIMBaHUs», «Mekho3y,
«B3auMonencTBue ajieNbHBIX TEHOBY», «l'€HETHYEeCKHE KapThl PACTEHHI,
KUBOTHBIX U YeJIOBEKa», «I'eHeTnkKa moya», «3aKOHOMEPHOCTH HACIIEIOBaHMUS,
CUEIUNIEHHOrO0 ¢ mojom», «KapuoTumbl 4YenoBeka M KUBOTHBIX», «Bumsl
M3MEHYUBOCTHY, «MoaudukamonHas u3MeHIUBOCThY, «HacnenoBanue pesyc-
(daktopay, «I'eHeTuKa rpymnn KpoBuw», «MyTalmoHHasi U3MEHUHUBOCTHY.

ObopynoBanue: MoAeIU-anIUIMKaUU «MOHOTHUOPHUIHOE CKPELIUBAHUEY,
«Hemnonnoe nomuHupoBaHue», «Jlurnbpuanoe ckpeuBanue», «llepexpécr
XpOMOCOM», MUKPOCKOI M MuKponpenapat «Jpo3zodpuna» (Hopma, MyTauuu
(bOopMBI KPBUIBEB U OKPACKH Teua), repoapuii «['opox moceBHON».

JlabopaTopHbIe U MpaKTHYECKHE PA0OTHI:

Jlabopatopnast pabota Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpErnapaTax».

Jlabopatopnas  pabora Ne 6. «M3yuenne MoauduUKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOM.

JlabopatopHasi pabota Ne 7. « AHamU3 MyTaluil y Apo30(Uibl Ha TOTOBBIX
MHUKpOIIpENnapaTax».

[Tpaktnueckass pabora Ne 2. «CocraBieHuWe W aHaIU3 POJOCIOBHBIX
YETOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpoLecc. 3apOoXkKACHUE CENEKIUN U IOMECTUKALIMSL.
VYyenne H. WM. BaBunmoBa o IeHTpax MNPOUCXONKIACHUS M MHOT000pas3us
KYJbTYPHBIX pacTeHUl. LIeHTpbI MPOUCXOKIECHNS JOMAITHUX KUBOTHBIX. COpT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MaccoBbIi U HHIUBUyAJIbHBIA OTOOPBI
B CEJIEKIIMM PAaCTeHUH M KUBOTHBIX. OLIEHKA 3KCTepbepa. bim3kopoacTBEHHOE
CKpelirBaHue — MHOpUIWHT. Yncras nauHus. CKpelMBaHUE YUCTBHIX JIMHUU.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHuEe — ayTOPUAMHT.
Otpanénnas rubpuauzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
IIOJIyYEHHUE TMOJIAIUIONIOB. JIOCTMKEHUS CEJIEKLIMHA PACTEHUM, >KUBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHOoJIOTHS KaK OTpaciib MPOU3BOJCTBA. ['€HHAs MHXKEHEpHUs. JTallbl
co3nanusi pexkomOunantHod JIHK u TpaHcreHHsix opranu3zmoB. Kierounas



nHxeHepus. Kiietounble  KyabTypbl. MHKPOKIIOHAIBHOE  PAa3MHOXKCHUE
pacrenuid. KioHuUpoBaHHE BBICOKONPOIYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJIOTUYECKHE U 3Thuyeckue mpodiembl. MO — reHeTudecku
MOJAU(PUITUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

IToprpets: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuubr 1 cxembl: kapta «lleHTpbl MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHuid», «llopompl pomamHUX KHUBOTHBIX», «CopTta
KyJIbTYpPHBIX pacTeHuit», «Otmanénnas rubpummszaius», «PaboTel akameMuka
M. ®. UBanoBay, «Ilomummonaus», «O0bEKTh OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TEPEHOC T'EHOB,
XPOMOCOMY.

OOopynoBanue: MyJSDKM IUJIOI0B M KOPHEIUIONOB JUKUX (opM H
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

JlabopaTopHbIe U MpaKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOAbI M JIOCTUIKEHHS CEJIEKIHMH pPACTCHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCTIHITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO34MCTBO, JAa0OpaTOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

11 KITACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[Ipenmochuikn BO3HMKHOBEHMS 3BOJIIOHMOHHON TEOPUHU. DBOJIOLMOHHAS
Teopust U €€ MeCTO B OMOJIOrMU. BiusiHue 3BOMIONMOHHON TEOPUH HA pa3BUTUE
OMOJIOTHHU U APYTHX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TIOCIEA0BATEIBHOCTD
HOSIBJICHUSI BUIOB B MAaJEOHTOJOTHYECKOW JIETONUCH, MEPEXOAHbIE (DOPMBIL.
buoreorpapuueckue: cxoAcTBO U paznuuue ¢GayH U QIOp MaTEPUKOB U
OCTpPOBOB.

OMOpPHONIOTHYECKHEe: CXOACTBA M Pa3IM4Msi AMOPHUOHOB Pa3HBIX BHUIOB
MM03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHBbIE,
pYIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCEX
OpPraHU3MOB.

OBomonuonHas teopusi Y. JlapBuHa. IlpeanochUlKM BO3HUKHOBEHUS
JapBUHM3MA. J[BIKyILME CHUJIBI 3BOJIOUMHU BHUIOB 1o [lapBuHy (M30BITOUHOE



pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaEHHas
M3MEHYUBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bomonuu (CTO) u €€ 0OCHOBHBIE MOJIO0KEHHUS.

Muxkpoaontonus. [Tonynsius Kak equHUIA BU1A U 3BOJIOLUY.

JIBrxymre cuiibl ((paxkTopbl) 3BOIOLMHI BUAOB B IpUpoAe. MyTallmOHHBIHI
npolecc U KOMOMHATUBHAS M3MEHUYMBOCTh. [lomymsiimoHHbIe BOMHBI U Apeid
reHoB. M3omsiuust u Murpanus.

EcrectBennbiii otbop — Hampapisiomuid (paktop 3BosrOIMHA. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0aeHHOCTh OPTaHMW3MOB KaK pe3ynbTar 3Boouuu. lIpumeps
MPUCIIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aJANTALMH.

Bun wu BupooOpazoBanme. Kpurtepuum Buyma. OcHOBHbIE (QOpPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IK0JIOTHIECKOe.

Makposomorusi. dopmel  3BOMIOUMU:  (pUIIeTHYECKAs, JUBEPrEHTHAs,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

Hponcxomz[eHHe OT HCCIICIUAIIN3NPOBAHHBIX IIPCAKOB.
[Iporpeccupyromas cnennanu3anusa. ATanTUBHAS paIAaLIus.
JemoHcTpanuu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mroiep, A. H. CeBeprios.

Tabmuubr u cxemsl: «Pa3BUTHE OpPraHUYECKOTO MHpa Ha 3eMIey,
«3apoIbIIIi TO3BOHOYHBIX JKUBOTHBIX», « ApxeonTepukcey, «Dopmbl 60phObI 3a
cymectBoBanue», «EctecTtBennbiii  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTeHui», «Mmuoroob6pasue nopon KUBOTHBIX, «ITommynsiuumy,
«MyTanmoHHas U3MEHUUBOCThY», «ApoMopdo3sly, «Mauoanantauumny, «O01mas
nereHepauus», «JBuxKymme cuiabl 3Bojonuny», «Kapra-cxema wmapuipyTa
Iy TEIIECCTBUS 4. JapBunay, «bopnba 3a CYLIIECTBOBAHUE,
«IIpucnocobsieHHOCTh OpraHu3MoBy», «l'eorpaduyeckoe BUA00Opa3OBaHUEY,
«IKOJOTUYECKOE BUA00OPA3OBAHUEY.

O6opynoBaHKe: KOJUICKIIMSI HACEKOMBIX C Pa3IMUHBIMU TUIIAMU OKPACKH,
Ha0Op TUTOJIOB M CeMsiH, KoJieKius «[Ipumepsl 3aluTHRIX MTPUCTIOCOOICHHH Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAMPABICHUS dBOJIIOIUNY, O0BEMHAS MOJIETTH
«CTtpoeHnue roJIoBHOT0 MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koyuiekius «DopMbl COXpPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX UM pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble mnpenapaTel «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKporpenapat «Jlpo3zodunay (Hopma, MyTanuu (pOpMbI KPHLIILEB U
OKpacku Teja).



JlaGopaTopHble U IpaKTUYeCKUEe padoThbI:

JlabopaTtopuas padota Ne 1. «CpaBHEeHHE BHIIOB MO MOp(doIorndeckomy
KPUTEPHUIO).

JlabopatopHast pabora Ne 2. «Onucanue mpuCHocoOJIEHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIE NPENCTABICHUA O 3apOXKICHUM KU3HU. HayuyHble rumoressl
BO3HUKHOBEHUSI >KM3HM Ha 3emje: aOuoreHe3 W MaHCIEepMUA. XUMUYECKas
ABOIONMS. AOUOTEHHBIA CHHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBomtonuu. HavanbHbie
sTanbel Ouonorndeckoi sBomouuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHE MPOTOKJIECTKHU. [IepBbie KIETKU U UX
3BOJIIOLHSL. POPMUPOBAHNE OCHOBHBIX I'PYIIIL )KUBBIX OPTaHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spam u nepuoaam. Karapxeit. Apxeuckas u
nporepo3oiickasg 3pbl. Ilaneoszoiickas spa M €€ mNepUoOIbl: KEeMOpPUKCKUIA,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUIN, MEJIIOBOM.

KaiiHo3olickags »3pa ©W €€ Tmepuojbl: IAJICOTCHOBBIN, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepuCTHKa KIMMATa U T€OJIOTUYECKUX MPOLecCOB. OCHOBHBIE ITAITbI
ABOJIIOIIMU PACTUTEIBHOTO U KHBOTHOTO MHUpa. ApoMopdo3bl y pacTeHU U
XKUBOTHBIX. [losiBIIEHME, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaKeHHE 3BOJOIUU. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIINbI OPraHU3MOB.

OBONIONMSI  4YEJOBEKa.  AHTpPOINOJIOTMS  Kak  Hayka.  Pa3Butue
NPEACTABIEHUM O  IPOUCXOXKICHUM  4YelaoBeka. Meroapl  M3y4yeHHs
anTtporniorene3a. (CxonctBa M pa3nuyusl  4YEJIOBEKA UM YKUBOTHBIX.
CucTeMaTH4eCcKO€E NOJIOKEHNE YETIOBEKaA.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
M3MEHYMBOCTh M €CTECTBEHHbIH 0TOOp. OOmiecTBeHHbI 00pa3 KHU3HW,
W3TOTOBJIEHUE OPYAUU TPYJa, MBILLJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIONUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOAAIINN, YeENOBEK HEaHIACPTAIbCKUN,
Yemosek pazyMHbii. Haxoakyu MCKOITAEMBIX OCTAaTKOB, BPEMsI CYILLIECTBOBAHUS,
00J1aCTh pacpOCTpaHEeHUsI, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

YenoBeueckne packl. (OCHOBHBIE OOJBIIME pachl: €BPOIMEOUTHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBATOpUAlbHAs), MOHTOJIOU]IHAS
(a3uarcko-amepukaHckas). YepTel NPUCTOCOOJIEHHOCTH  TPEACTaBUTEINICH



YEJIOBEUECKUX pac K yCIOBUSM CYIIECTBOBaHUA. ENMHCTBO 4€IOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactrep, A. K. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBeHne CoaHEYHOM CHUCTEMBI», «Pa3BuTie
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJIOIMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO 4YeJOBEKay, «/peBHenmme moan», «pesBaue moan», «llepBoie
COBPEMEHHBIE JIIOIN», «HeT0BeUEeCKUe pachh».

O6opynoBanue: Mymspku — «[Ipoucxoxnenue  denoBeka»  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEAHAEepTaablla, KPOMAHbOHIIA), CIECNKU WU
M300paKeHHsI KAMEHHBIX OpYAUN MEPBOOBITHOTO YeNOBEKa (KAMHHU-YOIIIEPHI,
pyomiia, ckpebia), TreoXpoHoJOTMYecKass Taliuna, KoJUleKius «Dopmbl
COXPAaHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «M3yueHne UCKOMAaeMbIX OCTaTKOB PACTEHHIM
Y )KUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusi « IBOJIONUS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4HBIN WJIM KPaeBEIUECKUI My3ei).

Tema 3. Opranu3msl U OKpYy:Kamoas cpeaa.

OKOJIOTUSI KaK HaykKa. 3aJayd H  pas3deibl JIKOJOrMU. MeToasl
AKOJIOTUYECKUX UCCIEIOBAHUN. DKOIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKa.

Cpennl oOuTaHMsI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue ¢akropsl. Kinaccupukanus 3K0JIOrHUECKUX (PaKTOPOB:
abuoTtuyeckre, OMOTUYECKHE M aHTPOINOreHHbIE. J[eWCTBHE HKOIOTUYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

AlGuoTnueckue (hakTophI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
®dotonepuoausM. [lpucrnocobsieHus OpraHu3MOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buosiornyeckre puTMsI.

buotnueckue  dakrtopel. Buapl  OMOTHMYECKHMX  B3aWMOJICHCTBUIA:
KOHKYPEHIIUSA, XHUITHUYECTBO, CuUMOMO3 u ero ¢opmbl. [lapazutusm,
KOOTeparus, MyTyalu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJICOHMYECTBO).



AMeHcanu3M, HEWTpanu3M. 3HaueHHE OUOTUYECKUX B3aUMOJICUCTBUN IS
CYIIIECTBOBAHMS OPTAHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasanud. OCHOBHBIE IOKa3aTeln
NOMYJISIUU: YUCJIEHHOCTb, TUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMuKa 9UCIICHHOCTH TOIYJISIITUN U €€ PeryJIsIs.

JemoHcTpanum:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuupr u cxembl: kapta «[Ipupoansie 30Hb1 3emny», «Cpeasl oOuTaHus
opranusmoBy, «®Portonepuoauzmy, «llomynauumn», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJISIUU HHY30puu-TyPenbrn», «[Iumespie enm.

JlabopaTopHbIe U IpaKTHYECKHE PA0OTHI:

Jlabopatopnasi pabota Ne 3. «Mopdooruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOMTAHUS.

Jlaboparopuas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckas pabora Ne 2. «Iloacu€r NMIOTHOCTH MOMYJISALMI Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. Coo0miecTBa 1 IKOJIOrH4eCKHE CHCTEMBbI.

Coo01iecTBO Oprann3mMoB — O0uoleHo3. CTpyKTyphl OHOLIEHO3a: BUAOBas,
MPOCTpPAHCTBEHHAs, Tpoduueckas (muieBasi). Buabl-momunantel. CBsizu B
ouoneHose.

Dkosoruueckre cucrembl (dKocucTembl). [loHsTHE 00 s3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOIYIEHTHI,
KOHCYMEHTBI, PEAYIEHThl. KpyroBopoT BEmIECTB H TOTOK JHEPTUU B
skocucTemMe. Tpoduueckue (MUILIEBbIE) YPOBHU SKOCUCTEMBI. [luilieBbIe ienu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMHJIBI: TMPOIYKIIUU, YUCICHHOCTH, OMoMacchl. CBoICTBa
AKOCHUCTEM: YCTOMYMBOCTh, CAMOpPETyJIsiliusl, pazButue. CyKiieccusi.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. IJKOCHUCTEMA
XBOWHOI'O WM IIUPOKOIUCTBEHHOTO Jieca.

AHTPOTOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak daktop ycToumBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pazHOOOpa3us Ha 3eMJie.

Yuenue B. U. Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero QyHkiuu. OcobeHHocTn Ouochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTbl BemecTB ©W OMOT€OXMMHUYECKHUE LHMKJIbI 3JIEMEHTOB
(yrmepona, azora). 30HaIBLHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emiid. AHTPOINOTEHHbIE HU3MEHEHHUS B
ouochepe. ['modanbHbIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyiecTBoBaHUE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
OwopasHooOpa3msi Kak  OCHOBa  yctowumBoctu  Ouocdepr. OcHoBa
PAlMOHAIIBHOTO YIPaBJIEHUS MPUPOJHBIMH PECypcaMy M HX HUCIIOJIb30BAHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuupl u cxemsl: «IIumieBbie nenmy», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnsie coobiectBay, «llenu muranus», «IKOIOrHYECKass MUPAMUTIAN,
«buochepa wu  uyenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO  JIecay,
«JKOCHCTEMA XBOMHOIrO Jeca», «bHOIIEHO3 BOJOEMA», «ATPOLECHO3Y,
«IIpumepHBIE aHTPOIIOTEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «Baxuenmue
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHelas
coctaBsitonas  Ouocdepnr», «DakTopbl Jerpaganudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaaMOAKTUBHOTO 3arpssHeHusi Ouocdepw», «OO6mas
CTpyKTypa 6uocdepr», «PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriaepoaa B 6uocheper, «KpyroBopot azora B
IPUPOJIE».

O6opynoBanue: Moeb-anTuIMKanus « TuuuHeie OMOLIEHO3bIY, repbapuii
«PacturenbHple  cooOmiecTBay, Kojuieknuu — «buorneHosdy», «Bpenutenn
BOKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TrepOoapuu U KOJUICKIIHUH
pacTeHMI U KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM AKOJIOTMYECKUM TPYIIam
omHoro Buma, Kpacmas xkuura Poccuiickoit ®enepanun, HN300pakeHUs
OXpaHsSIEMBbIX BHJIOB pacteHuit u KUBOTHBIX.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
BMOJIOTUN HA BA30BOM VYPOBHE CPEJIHEI'O OBILIEI'O
OBPA3OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM
OCBOGHHUSI OOYYAlOIIMMHCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJlbTaTOB OCBOCHHUS IpeameTa «bruojaorus»
BBIZICJICHBl  CJEAYIOIIME  COCTaB/AIOIIME:  OCO3HAHHME  OOy4YaroIIMMUCS
POCCHICKOM TPa)XJaHCKOM HAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTEIIbHOCTH M CaMOOINPEIEICHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAJAMLUN pa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CIHOCOOHOCTh OOyYaronIuXcs
PYKOBOJACTBOBAaTbCA B CBOEM  JEATEIBHOCTH  L€EHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, MPUCYLIUMHU CUCTEME OHOJIOTHYECKOro OOpa30BaHUS, HAJTUYME
HKOJIOTMYECKOTO IPaBOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
YKU3HCHHBIC IIJIaHBbl.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTa «bHOJOTHs TOCTUTAKOTCS
B E€JUHCTBE Yy4e€OHON M BOCIHUTATEIBHON NESITEIbHOCTH B COOTBETCTBUM C
TPaIULIMOHHBIMU POCCUWCKUMHU  COLMOKYJIBTYPHBIMH, HMCTOPUYECKUMU U
JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B OOLIECTBE MPaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLEeccaM  CcaMOMO3HaHUS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, PA3BUTHSI BHYTPEHHEW NMO3WLMH JTUYHOCTH,
MMaTpUOTU3Ma, YBAXKEHHS K 3aKOHY M IIPaBONOPSAKY, YEIOBEKY Tpyla H
CTapuieMy TIOKOJEHHIO, B3aUMHOIO YBa)XEHHs, OEpEKHOr0 OTHOILIEHUS K
KyJIbTYPHOMY HacJI€IWI0 W TPaguUUsM MHOTOHAIMOHAIBHOIO Hapozaa
Pocculickon @enepanuu, Npupoae U OKPYKAIOIIEH cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUA YyueOHOro mnpeamera «buonorus»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIMX TPAJULUHUOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa,
pacllMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITENBbHOCTH B IPOLECCE



peanu3alui OCHOBHBIX HAINpaBJICHUN BOCHUTATEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:
1) rpa:KIaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOI0 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YBa)KEHUE
3aKOHAa U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESTENIbHOCTU TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MMO3HABATEIBHBIX 3a]1a4, BHIMOJITHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO IMO3UIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

yYMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMO/ICUCTBUS JIIO/ICH C pa3HBIMHU YOCXKICHUSIMU, KYJIBbTYPHBIMU [IEHHOCTSMHU
1 COIMAJIbHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IPOIIECCE COBMECTHOI'O BBHIMTOJHEHUS
y4yeOHBIX, TO3HABATEJbHBIX U UCCJIENOBATEILCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB MpPHU OOCYXKICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HapoAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACIECIUI0 K TaMSITHUKAM
IPUPOJIbI, JOCTHXKEHUsAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyXe;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ] POCCHUHCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHMOJIOTHM, TOHUMAHUS 3HA4YCHUsT OUOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yoekI€HHOCTh, TOTOBHOCTh K CIy)KeHUI0 U 3ammurte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;



OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS LIEHHOCTEH CEeMEWHOMN KU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUY, BKIIOUYasl CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

NOHMMaHUE HMOILIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOALI U €€
[IEHHOCTH;

FOTOBHOCTh K CAMOBBIPaXEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

5) ¢puznyeckoro BocnuTaHusi, GOPMHUPOBAHHUS KYJIbTYPbI 310POBbSI
3MOLMOHAJIBLHOIO 0JIaronmoJIyuns:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHWE TUTMEHHMYECKMX TpPaBWJI U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHITUH WM OTIbIXa, peryispHas Qu3ndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXMYECKOMY 3/I0POBbIO;

MMOHMMAaHUE [IEHHOCTH TPaBUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30IacHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ynmoTpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K aKTMBHOM AEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOIHSATH TaKylO JAESTEIbHOCTD;

WHTEpEeC K paznuHbiM cdepaM MnpodhecCHOHANBHON AesSTeIbHOCTH,
YMEHHUE COBEPILATh OCO3HAHHBIN BbIOOpP Oyaymieil npodeccun U peanr3oBbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIIEHHWE K MPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHUSI;



MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKOW KYJIbTYphI: MPUOOPETEHUE OIbITa
IJAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKpY>KaroILlEn Cpe.Ibl;

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble MpPU H3YyYECHUH OHOJIOTHUHU
3HAHUST U YMEHHUS MpU PEUICHUU MpoOJieM, CBSA3aHHBIX C PaIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  IPUPOJE,
HAIIPaBJICHHBIX HAa COXPAHEHHWE PABHOBECHUS B JKOCHUCTEMAxX, OXpPaHy BHJIOB,
aKOCcHCTeM, Orocdeps);

AKTUBHOE HEINPUATUE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOMIEH
IPUPOAHON CpeJie, YMEHHE TIPOTrHO3UPOBATh HEOIATOMPUSITHBIC KOJIOTHUECKHUE
MOCJEACTBUSA MPEIIPUHUMAEMBIX IEUCTBUI U MPEAOTBPALIATh UX;

HaJIMYUe PAa3BUTOTO0  OSKOJOTMYECKOTO  MBIIUICHUS, HSKOJOTMYECKOU
KYJbTYpPBbI, OIbITA JESITEIBHOCTH SKOJOTHMYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCSI MU B MIO3HABATEILHOM, KOMMYHUKATUBHOM U COLIMATIbHOM
IpPaKkTHUKE, TOTOBHOCTH K Y4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JTNAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M UWTATENIbCKON KYJBTYpPhl KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUPA,

NOHUMaHUe crheruuKy OUOJIOTMM KaK HayKH, OCO3HaHUs €€ poJu B
(GbopMHpPOBaHMK PAIIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH IIEIOCTHOTO
MpeJCTaBICHUs] 00 OKPYKAIOIIEM MUPE KaKk O €IMHCTBE MPUPOJbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHud MpodiieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINHN
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEH BhIXOAA U3 IIO0ATBHBIX IKOJOTHUYECKUX MPOoOIeM
u obecreyeHHs Tepexoja K YCTOWYMBOMY Pa3BHUTHIO, PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B IIOJYYEHUU OHMOJOTMYECKMX 3HAHUM B LEIAX
MOBBIIICHHUST OOILIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAMOTHOCTH, KakK
COCTaBHOM  4YacTH  (PYHKIMOHAJIbHOM  TPAaMOTHOCTH  OOydYaroImxcs,
(popMupyemoii pu U3y4yeHu OUOJIOTUY;

MMOHUMAHUE  CYIIHOCTH  METOJOB  IIO3HAHUS, MCIOJb3YyEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJIydaeMble 3HAHUS IS
aHaJIn3a U OOBSICHEHMSI ABJICHUN OKPY>KAIOILEr0 MUPA U MPOUCXOAAIIUX B HEM
U3MEHEHUH, YMEHHE JIeJIaTh 0OOCHOBAHHbBIE 3aKIIOUYEHHS HAa OCHOBE HAyYHBIX
(paKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OJYyUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIb30BAaTh OMOJOTMYECKHE 3HAHUS IS
penieHus NpoOJIeM B pealIbHbIX KU3HEHHBIX CUTYaLIHSX;

OCO3HAaHHUE LIEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUU MO OMOJIOTMH B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie  pe3yJbTaTbl  OCBOGHUSI ~ Yy4yeOHOro  IpeaMmera
«buonorus» BKIIOYAIOT: 3HAYMMBIE I  (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXKIUCIUIUIMHAPHBIE  (MEXKIIPEAMETHBIE)  OOIIEHAYyYHbIE
MOHATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUGUKY
METOJIOB TIO3HAHUS, WCIOJb3YeMbIX B €CTECTBEHHBIX HaykaX (BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (akT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOJEHUE, H3MEpPEHHUE,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaIbHBbIE  y4eOHblE  JCUCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE, PETYJISTUBHBIE), OOECICUUBAIOIINE
dbopmupoBaHrue (PYHKIMOHAIBHOM T'PAMOTHOCTH U COLMAIBHOW KOMIIETCHIIUU
00y4Yarommxcsi, CHOCOOHOCTh OOYYalOIIMXCSl  HCMOJb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHHWS W  YHUBEPCAIbHBIC
y4eOHbIe ICVCTBUS B TTO3HABATEIILHON U COIMAIBHON TIPAKTUKE.

MeranpenMeTHbIe pPe3yabTaThl OCBOSHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBiageHne  yYHUBEPCAJbHBIMH  Y4YeOHBIMH  TO3HABATEJIbHBIMHU
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:



CaMOCTOSATENbHO  (OopMyJIHpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccudukamuu, 000OIIEeHHS), PaCKphIBaTh
CMBICJT OHMOJIOTMUECKHX TOHATHUH (BBIICIATH WX XapakTEpPHBbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C APYTHMH MMOHATHSIMH ),

OMpeNeNsaTh 1LeNU NEITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JACSATENIBHOCTU C TOCTaBICHHBIMU
HEJSIMU;

WCIIOJIH30BaTh OMOJIOTUYECKUE TIOHATUSA JUIsl OOBSICHEHUS (DAKTOB W
SABJICHUUN KUBOW MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXJACHUS (UHIYKTUBHBIC, ICIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHATh  CXEMHO-MOJICTIBHBIC  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHHWHA B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKkkKe TMPOTHUBOPEYUH PA3HOTO POJia, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHaINu3a UMEIOIIUXCS
MaTepHaTbHBIX M HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJISAM, OIIEHUBATh PUCKHU MOCJIEICTBUM IEATETLHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH Pa0OTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAaHHOTO B3aWMO/ICHCTBHUS,

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  mOpo0jeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY TOWMCKY METOJIOB PEIICHUS MPAKTHICCKUX
3a/1a4, MPUMEHECHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

WCIIOJIB30BaTh PA3UYHBIC BHUJBlI JEATEILHOCTH TO TMOJIYYECHHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUI0 U MPUMEHEHUI0 B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/TaHAH YICOHBIX M COITMAIbHBIX TPOCKTOB;

dbopMHupOBaTE ~ HAYYHBIA  THN  MBIIIICHUS,  BIAAETh  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH TMMOHATUSIMHI U METOJIAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJadyll B 00pa30BATEIHHOU
NESTETPHOCTH U KU3HEHHBIX CUTYAIUAX;



BBISIBIIATh TPUYMHHO-CIIC/ICTBEHHBIE CBS3M M aKTyaJIHM3WpPOBATh 3a/aady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIN3UPOBAaTh TIOJYYECHHbIE B XOJI€ PEIICHHs 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MCHCHHE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH 1EJICHANPABICHHBIN MTOUCK MEPEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETh TIEPEHOCHUTHh 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEICATCIHHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OpHEHTHUPOBAThCA B PA3NMMUYHBIX HMCTOYHUKAX HWHPoOpMaruu (TEKCTe
y4eOHOTO TMOCOOMs, HAyYHO-TIOMYJSIPHOM  JHUTeparype, OHOIOTHYECKUX
CJIOBApsAX M CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHBIX, B HHTepHeTe),
aHATM3UPOBaTh HMH(POPMAIIUIO PA3TUYHBIX BHUAOB W (OPM TPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTh M HETIPOTHBOPEUNBOCTb;

dbopMyIHpOBaTH 3aITPOCH] U IPUMEHSTH Pa3TUYHBIC METO/IbI IIPU TTOUCKE U
oTbope Ouojornueckor WHQpOpMAIMK, HEOOXOAMMOW ISl  BBITOJTHEHUS
y4eOHBIX 33J1a4;

MpruoOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIBTYPy AKTHBHOTO  HCIOJb30BaHUS
Pa3ITUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpeICTaBICHUS
Oouosiornyeckod wuHpopmanuu (cxembl, rpaduKd, gUarpamMbl, TaOIHIbI,
PUCYHKH U APYTOE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KadeCTBE CPEACTBA MpU paboTe ¢
Oouonornyeckod wHGOpPMAIUEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE W
MaTeMaTHYECKUE 3HAaKU U CUMBOJIBI, (OpMYJIbl, aOOpeBHaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh M TPEOOpPa30OBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMU  pACIIO3HABAHWUA W 3alUThl  WH(OpMaIuw,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

1) o6menne:



OCYIIECTBIISITh KOMMYHHUKallUd BO BceX cdepax KHU3HH, aKTUBHO
Y4acTBOBaTh B JHAJOTe€ WM JTUCKYCCHHM MO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh  CYXKJIEHUS OTHOCHUTEIBHO
BBIIIOJIHEHUS [IPEAJIaracMoM 3a7a4i, yYUTHIBATh NHTEPECHI U COTJIaCOBAaHHOCTH
MO3ULUNA JPYTUX YYACTHUKOB JHAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HEBepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(QIMKTHBIX CUTYyallUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU IIEPETOBOPHI;

BJIA/I€Th Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, IOHUMATh
HaMEpeHusi JApYruxX JIOJeH, TNpPOSBIATH YBAXUTEIBHOE OTHOIIEHHE K
co0€eCeTHUKY U B KOPPEKTHOUN opMe (popMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1eSITeJbHOCTh:

MOHMMAaTh W HUCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUYyaIbHOM pabOThl TpH  pPElICHUH OHOJIOTMYECKOW  MpoOJIeMBI,
00OCHOBBIBATh HEOO0XOMMOCTh IPUMEHEHUS IPyIIOBBIX bopm
B3aUMOJEHCTBUSI IPU pEeLICHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOT0 WIE€HA KOJIEKTUBA;

OPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JIOCTHUKEHHUIO: COCTABJIATH IUJIAH JEHUCTBUH,
pacnpenenaTb poid ¢ y4€TOM MHEHUN YYaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M KaXKIOTO y4YaCTHHKAa KOMAHJIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBATh HJEH C IO3UIMU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3IHYHBIX
CUTYaLIMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIMATUBHBIM.

OBiaieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSIMMU:

1) camoopraHu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBIABJICHHUS MPOOJIEM U MX
pelIeHus B )KU3HEHHBIX U YY€OHbIX CUTYaIUsIX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JIEWCTBUSX M IMOCTYIKAaxX IO OTHOLIEHUIO K KMBOM MPUPOJIE,
CBOEMY 37I0POBBIO U 3/10POBBIO OKPYKAOIINX;



CaMOCTOSITEIBHO ~ OCYIIECTBIIATh  IMO3HABATEIBHYIK)  JIESITEIbHOCT,
BBISIBIIATh TPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATh COOCTBEHHBIC 3a/ayd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH pEHIeHUsT MpoOJeMbl €  Y4YETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4eOHOTO TpeJAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOU IPYAUIIMU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTHUBBI B ICSATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJQJ€Th HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HaHUSA
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIH30BaTh MPUEMBI PeJICKCUU JIJIs OLICHKH CUTYyallluH, BEIOOpa
BEPHOI'0 PELICHUS;

yMETh OIIEHHWBATh PUCKA U CBOEBPEMEHHO MPUHHMATh PEIICHUS MO HX
CHMXKEHUIO;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
NEATEIbHOCTH;

3) npuHsATHE Ce0sl U APYTUX:

NPUHUMATH Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX NPU aHAIU3E PE3yIbTaTOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBo APYrUX Ha OIMIUOKHU;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduueckue s y4eOHOro mpeaMmeTa
«buonorus» Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHII MO OCBOEHHIO,
UHTEpNpETalud ¢ MNpeoOpa3oBaHUIO 3HAHWM, BUJIBI AEATEIBHOCTH IO



MOJIyYEHUIO HOBOIO 3HAHUS M MPUMEHEHUIO 3HAHUU B Pa3IMYHBIX YYEOHBIX
CUTYyallMsIX, a TaKKE B PEAIbHBIX >XU3HEHHBIX CHUTYalHsX, CBSI3aHHBIX C
Oouonorueil. B mporpamme npeaMeTHble pe3yJbTaThl NPEACTABIEHbI 110 ToJlaM
00yueHus.

[IpenmeTHbIC pe3yabTaThl OCBOCHUA yueOHOTO mpenmMera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c()OPMUPOBAHHOCTh 3HAHUM O MECTE€ M pOJU OWUOJOTMH B CHUCTEME
HAayYHOTO 3HAHUSl €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpAa U HAYYHOT'O MHUPOBO33PEHUS, O BKIAJAC
POCCHHCKMX U 3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTHH,
(YyHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHU )KU3HEHHBIX 3a]1a4;

YMEHHE PacKphIBaTh COJECpPKaHUE OMOJIOTMYECKHX TEPMHHOB U TOHSATHUM:
KHU3Hb, KIJETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB U IpeBpalleHue
SHEPruM), romMeocTa3 (camMoperyssilus), YPOBHEBAas OpraHu3anus >KUBBIX
CUCTEM, CaMOBOCIIPOM3BE/ICHUE (penponykuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHHE H3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHAsl JOrMa MOJEKyJsipHOW Ouosorum), 3axonsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHust (0 HeHTpax MHOrooOpas3us u
MPOUCXOXKJIEHHU KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAaHULBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAyYHOT'O MO3HaHUs B OMOJIOTUH: HAOII0ACHHUE
Y OIMCAHME JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUI, OpraHU3aLNsl U IPOBEIACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIIBW)KEHHE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUI U 3aKOHOB, YMEHUE
JIEJIaTh BBIBOJBI HA OCHOBAHUU IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHMU3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILICHUS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
MJIACTUYECKOTO M DHEPreTUYECKOro oOMEeHa, XEMOCHHTE3a, MUTO03a, Meilo3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHIMBHUIYAJIbHOTO pAa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOJIYyYSHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
MPOLIECCOB U SIBJICHUM, JUISl IPUHATHS TPAKTUYECKUX PEIICHUN B TOBCEIHEBHO M
KU3HU C LEJIbl0 oOecriedeHus] Oe30MacHOCTH CBOETO 370POBbS U 30POBBS
OKpY)XaIOIIUX JIIOJEH, COOJIOACHHS HOPM TIpPaMOTHOTO TOBEACHUS B
OKpY’Karollel MpUpoaHOM cpese, TOHUMMaHUe HEOOXOAUMOCTH UCIIOIb30BaAHUS



JOCTH)KEHU COBPEMEHHOM OMOJIOTMH U OMOTEXHOJOTMH Ul pallOHAIBHOIO
MPUPOIOTIOTH30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHUE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKpEIMBAHKE, CLEIJIEHHOE HAclIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHMS IS TIPEACKA3aHMs HACIICIOBAHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINIOJHATH Ja00paTOpHbIE W MpaKTHUUeCKhe paboThl, COOMI0IATh
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OLIEHMBaTh M MHTEPIPETHPOBATH HWH(OOpMAIUIO
OMOJIOTHYECKOTO COJEpKaHUsS, BKIIOYAIONIYI0 TIICEBJOHAYYHBIC 3HAHUS U3
pa3IUYHBIX HMCTOYHHUKOB (CpeACTBa MAacCOBOM HWHGOpMAIUu, HAy4JHO-
MOMYJISIPHBIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUIN B
OMONIOTHUH, MEUITUHE, OUOTEXHOJIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mmass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapaT OWOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» 6 11
KJlacce JOJKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJU OUOJOTUM B CHUCTEME
HAy9YHOTO 3HAHMWSI E€CTECTBEHHBIX HayK, B (OPMHUpPOBAaHWUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKUX H 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PaCKpPBIBATh COJCPIKAHUE OMOJOTHYECKUX TEPMUHOB M TIOHSITHI:
BUJI, MOMyJsuusi, TEHOPOHJ, OHBOIIOLUMS, JBWKYIIUE CWIbl (PaKTOPHI)
ABOJIIOLINH, IPUCTIOCOOJICHHOCTD OpraHU3MOB, BUI000pa30BaHue,
AKOJIOTUYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHTHI, KOHCYMEHTBI, PEYIICHTHI,
LIeTIH MUTaHUs, SKOJIOTUUECKas M1upaMuaa, OUoreoreHos3, ouocdepa;

YMEHHE H3JaraTh OHMOJOTHYECKHe Teopuu (PBOMIOLMOHHAS Teopus Y.
JlapBuHA, CHHTETHYECKas TEOPHS SBOJIONHMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxonactsa K. M. bapa, uepenoBanust TJIaBHBIX HAlpaBICHUN U
myteit apomonnn A. H. CeBeprioBa, yuenust o 6uocdepe B. . Bepuaackoro),
OTIPEIEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHHE
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUN, OpTraHU3AINSI U TIPOBEJCHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA, BBIIBIDKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHHE TOIYYCHHBIX



pE3yNIbTAaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHITHUNA, TEOPUM U 3aKOHOB, YMEHHUE
JieN1aTh BBIBOJIBI HA OCHOBAHUU TMOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O00OBEKTOB: BHJOB, MOMYJSALUNA, TPOAYLEHTOB, KOHCYMEHTOB, PEIyIIECHTOB,
OMOTeOleHO30B M SKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
IPUCIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBHS JKOJIOTHYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€peHOCa BEIIECTB M TMOTOKAa DSHEPIMM B HKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIIECTB U OMOTEOXMMHUYECKUX IUKJIOB B Onocdepe;

YMEHHE MPUMEHATH TOTyYEHHBIC 3HAHUSA JUII OOBSICHEHUS OMOIOTUIECKIX
IPOLIECCOB U ABJICHUH, JIs1 IPUHATUS IPAKTUUECKUX PEIICHUIN B TOBCEIHEBHON
KU3HU C LEJbl0 oOecriedeHHs] Oe30MacHOCTH CBOErO 370POBbS M 30POBBS
OKpY)XKaIOIUX JIIO/IeH, COOJIOACHWS HOPM TpPaMOTHOTO TIOBEACHUS B
OKpY’Karolel MpUpogHO cpee, MOHUMMaHUe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JOCTHUKEHUN COBPEMEHHOU ounonoruu U1 PaLMOHAIBHOIO
IPUPOIONIOIb30BAHMS;

YMEHHUE pellaTh >3JEMEHTapHble OHOJOTMYECKHE 3a/layd, COCTABIATH
CXEMBI IIepeHOca BEUIECTB U SHEPTUHU B SKOCUCTEMAX (1I€MU MUTAHUS);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThI, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTMYECKOTO COJEpPKaHUs, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHHKOB (CpeIcTBa MaccoBOM HH(OpMAIMH, HAy4YHO-
MOMYJISIPHBIE  MaTepuaibl), pacCMaTpUBaTh TJIOOAIBHBIE HKOJIOTHYECKUE
po06IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIIEHMUS,
0000mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTIOJb30BaTh MOHSITUAHBINA amnmapar OuoIOTHH.






TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHUe Kosau4vecTBO 4acoB
JuaexkTpoHHble (HU(pOBbHIE)
n/ pa3/ieJioB U TeEM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I NpOrpamMmel padoThI padoThI
bu6mmoreka [IOK
1 brororist kax Hayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBble cuctemsl U UX 1 bu6mmoreka [IOK
OpraHu3aius https://m.edsoo.ru/7f41¢c292
3 XUMHYECKUN COCTaB U 8 1 bu6mmoreka [IOK
CTPOECHUE KIIETKH https://m.edsoo.ru/7f41c292
4 KuznenesteabHOCTh 5 1 bubmuoreka [JOK
KJICTKU https://m.edsoo.ru/7f41c292
PasmHOXeHuE 1
5 WHIUBHUIYaIbHOE 5 1 bubmotexa [JOK
HHBHAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTH U
6 W3MEHYHUBOCTD 8 15 bubmorexa [JOK
' https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenekiusi OpraHU3MOB. 3 bubnmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
8 1 1
Obobmerne https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO
. 34 2 4

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

HauMeHoBaHUe KoanuyecTBO 4acoB
Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3iejioB H TeM KoHTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NPOrpaMmslI padoThI padoThI
OBOIOLIMOHHAS bu6mmoreka [IOK
1 9 1 1
ouonorus https://m.edsoo.ru/7f41cc74
Bo3HnuknoBeHue u
2 a3BUTHE KU3HU 9 1 0.5 bubmotexa [JOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranu3msl U
3 OKDVIKAIOLAS 5 1 bubmuoreka [JOK
by H https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
4 DKOJIOTHYECKHUE 9 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 2 1
O6obmerme https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO
YACOB IIO 34 3 2.5

[TPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KouaunuyecTBO yacoB
JJIeKTPOHHbIE
Hara uudgposbie
n Tema ypoka KonTposibHbIe IIpakTuyeckue
Bceero U3YYeHUs oOpa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchl
n
buomnorus B cucreme
HayK MeTo/bl Mo3HaHUS
KMBOU IIPHPOJIBL. Bubnnoreka IJOK
[TpakTuueckas padora No https://m.edso0.ru/863e612
1 «cmonp3oBaHue 1 0.5 2
pa3IUYHBIX METOLOB IIPU https://m.edso00.ru/863e632
W3y4YEHUU a
OMOJIOrTYECKHX
00BEKTOBY
bu6mmoreka [IOK
buonornyeckne CHCTEMEL,
1 https://m.eds00.ru/863e612
MIPOIIECCHI U UX U3YUYCHHE )
BxoHast KOHTpOJIbHAsS 1 1 bu6mmorexa [IOK

pabora

https://m.edso00.ru/863e656



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

|

XUMHAYECKHUH COCTaB
KiIeTku. Boma n
MUHEPaIbHBIE COJIH

bubmuorexa [JOK
https://m.edso00.ru/863e674
e

benku. CocraB u
CTpoeHHUE OeITKOB

bu6mmoreka [IOK
https://m.edso0.ru/863e6b7
2

DepMeHTBHI —
OuosIorMUecKne
KaTaJIn3aTOPhI.
JlaboparopHas pabota Ne
1 «3yuenune
KaTaJIUTUYECKON
AKTUBHOCTH (JEpMEHTOB
(Ha mpuMepe aMHIIa3bl
WJIU KaTajasbl)»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e6b7
2

VYrnesoasl. JInnuael

bu6mmoreka [JOK
https://m.edso00.ru/863e687
0

HyxiienHOBBIE KUCTIOTBL.
ATO

bu6mmorexa [IOK
https://m.edso0.ru/863e6d5
c

Uctopus u meToasl
U3YYEHHUS KIIETKU.
Kierounas reopus

bubmuoreka [JOK
https://m.edso0.ru/863e6e8
8



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Kierka xak nenocrtHas

10
JKUBas CHCTEMA
Ctpoenue
AYKapUOTHUYECKOMN
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue Bubmorexa ITOK
11 CTDOCHIS KIETOK 05 https://m.edso0.ru/863e6ff0
P " ' https://m.eds00.ru/863e716
pacTeHuM, )KUBOTHBIX, c
rpuOOB U OaKTepui MO/ -
MHUKPOCKOIIOM U UX
OIIMCAaHHUE»
OOMEeH BEIIECTB U Bubmzorexa LIOK
12 https://m.eds00.ru/863e766
MeTa00Iu3M e
bu6mmoreka [JOK
doTocuHTE3.
13 https://m.eds00.ru/863e7c9
XeMocHuHTEe3 8
bu6mmoreka [JOK
14 DHepreTudyeckuii ooMeH https://m.edso0o.ru/863e7aa

€



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

JKU3HEHHBIN UK
KIIETKH. [[eJieHne KIeTKH.

Murto3. JlaboparopHas bubnmoreka [JOK
15 | paGora Ne 3 0.5 https://m.edsoo.ru/863e7dc
«HabmoieHre MuTO3a B 4
KJIETKaX KOHYMKA
KOPEIITKa JTyKa»
buocuures Oenka.
bubmuorexa [JOK
Peakuust MmarpuaHOoro
16 https://m.edso0.ru/863e796
cuHTe3a TpaHcasaus — o
OuocuHres Oenka B
K X
: (:)C};z};o;waﬂ pabora «Xum Bubnmorexa [IOK
17 https://m.edso0.ru/863e796
KHUBHCACATCIBHOCTD
KIIETKHA» €
bu6mmoreka [IOK
Hexknerounsie popMbl
18 Gop https://m.edsoo.ru/863e754
YKU3HU — BUPYCHI 0
bu6mmorexa [IOK
o https://m.edsoo.ru/863e81b
19 OPMBI Pa3MHOKEHUS 6
OpTaHH3MOB https://m.edso0.ru/863e831
e
20 Meiios bubnmoreka [JOK

https://m.edso0.ru/863e7f4a



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.

O1m1010TBOpPEHUE. Enbmiorexa IOK
21 0.5 https://m.edsoo.ru/863e81b
JlaGopaTtopnast pabota No 5
4 «3y4yeHue cTpoeHus B
ITIOJIOBBIX KJICTOK»
VHMBUyabHOG bu6mmoreka [IOK
22 https://m.eds00.ru/863e843
Pa3sBUTHUC OPTaHU3MOB 6
I'eneTnka — Hayka o Bbut6morexa LIOK
23 HACJICJACTBEHHOCTH 1 https://m.eds00.ru/863e86f
U3MEHYNBOCTH 2
3aKOHOMEPHOCTH
HacJeq0BaHUS bu6mmoreka [IOK
24 MPU3HAKOB. https://m.eds00.ru/863e887
MouorubpuaHoe 8
CKpelrBaHue
UTHOPUTHOE
f[erH_IEB:HI/Ie. 3akoH bubmmorexa LIOK
25 https://m.eds00.ru/863e89a
HE3aBHUCHUMOTO

HACJICAOBaHUA [TPU3HAKOB

4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

26

Cuennennoe
HACJICIOBaHKE
MIPU3HAKOB.
JlaGopaTtopHnast pabota No
5 «13yuenue
pe3yIbTaTOB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
TPO30(HITBI»

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e8c6
0

27

I'eneTnka momna.
HacnenoBanue
HpI/IBHaKOB, CHCIINICHHBIX
C OJIOM

bubmuoreka [JOK
https://m.edso0.ru/863e8c6
0

28

M3MeHYMBOCTb.
Henacnencteennas
U3MEHYUBOCTD.
JlaGopaTtopHnast pabota No
6. N3yuenue
MOIU(DUKAITHOHHOM
U3MEHYUBOCTH,
IIOCTPOEHHUE
BApUALIMOHHOTO psifa U
BApUALIMOHHON KPUBOII»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

HacaencrBennas
W3MEHYUBOCTD. Bu6 LOK
HOINOTEKA

29 Jlabopatopnas paGO;Fa Ne 1 05 https://m.edsoo.ru/863e8efe
7. «AHAIU3 MyTalHU y
JPO30(UITBD»

bubmuorexa [JOK
30 I'eneTnka uemoBeka 1 https://m.edso00.ru/863e8d7
8

KonTponpsHas padora
«Pa3MHOxeHue

31 OpPraHU3MOB, 1
HACJIECTBEHHOCTD U
M3MEHYUBOCTDY»
Ceneknys Kak HayKa U Brbmmozexa [IOK

32 e 1 https://m.eds00.ru/863e921
npoiiecc 4
MeToabl U JOCTHKEHUS bu6mmoreka [IOK

33 CEJIEKIINM PaCTeHHUN U 1 https://m.edso00.ru/863e921
SKMBOTHBIX 4
buorexnonornsa kak Bubmaorexa LJOK

34 1 https://m.eds00.ru/863e933
OTpacib MPOU3BOCTBA 6

OBIIEE KOJINMYECTBO 34 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KIIACC

Ne

KoaudecTBO 9acoB

DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTpoabHblie IpakTuueckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIe
/ paboThbI paboThbI
pecypcsbl
n
N bu6mmoreka [IOK
DBOJIOIUS U METOJIBI €€
1 1 https://m.edsoo.ru/863ea20
U3YYEHUS o
HcTopus pa3BuTHs
MIPEJICTaBICHHIA 00 bubmorexa HOK
2 1 https://m.eds00.ru/863e957
IBOJTIOLIAN 0
MukposBoatronus B
BXOILHaH KOHTPOJIbHasA BH6HHOTeKa HOK
3 R 1 1 https://m.edso00.ru/863e9c1
pabota
€
[Tonymanus kak
DJIEMEHTApHAs SIUHUIIA
BHJIA U DBOIIOIUH. bu6mmoreka [JOK
4 JlaGopatopHas pabota Ne 1 0.5 https://m.edso00.ru/863e99c
1 «CpaBHEHME BUIOB 11O 6
MOP(}OIOTHUECKOMY

KPUTEPHIO»



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

JIBrKyIIME CHIIBI

bu6mmoreka [IOK

5 (3meMeHTapHbIe https://m.edsoo.ru/863e9da
(aKTOpPbI) IBOIOLUH 4
. bubmuoreka [JOK
EctectBenHsbIil 0TOOD U
6 https://m.eds00.ru/863e9ed
ero (hopmsI 0
PesynbTath! 3BoIONUN:
MPUCTIOCOOTICHHOCTh
OpPTaHU3MOB H
BUJI000pa3oBaHue.
7 JlaGopaTtopHnast pabota No 05 bubnuorexa [JOK
2 «Omnucanue ' https://m.edsoo.ru/863e9fde
IpUCIIOCOOTEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepay
Hanpasnenus u nytu bubmorexa HOK
8 P yt https://m.edso00.ru/863e9c1
MaKpO3BOIIOIIUU o
9 HeobpatumocTs
IBOJTIOIUH
10 Ucropus xu3nu Ha 3emiie
U METOJIbI €€ U3yUeHUs
['umoTessl bubmuoreka [JOK
11 MIPOUCXO0KICHUS )KU3HU https://m.edsoo.ru/863ea5a

Ha 3emiie

6



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6

Pa3Butue xu3Hu Ha

bu6mmoreka [IOK

12 3emJie o 3paM u https://m.edsoo.ru/863ea6b
rnepuoaam €
OcHOBHBIE 3TaIlbI
IBOJIOIIAN
PaCTHTEILHOTO H
YKUBOTHOTO MHUpa. bubnnoreka [JOK
13 | IIpaxruueckas pabora Ne 0.5 https://m.edsoo.ru/863ea8b
1 «M3yuenue c
MCKOMAeMbIX OCTaTKOB
pacTeHUil U )KUBOTHBIX B
KOJUTEKIIHSX
CoBpeMeHHas cuctema bubmorexa [JOK
14 P https://m.edsoo.ru/863ea48
OpPTaHHYECKOTO MHUPa o
DBOJTIOLMS YETTOBEKA bubmorexa [JOK
15 https://m.edsoo.ru/863eac2
(aHTpOIIOTEHE3) c
JIBuoKyII1E CUIIBI bubnuoreka [IOK
16 (paxtopsr) https://m.edsoo.ru/863ead4
AHTPOIIOreHe3a 4
17 OCHOBHBIE CTaIUH
IBOJTIOIIMH YEJIOBEKA
UYenoseyeckue pacsl U bubmuorexa [JOK
18 IIPUPOJIHBIE aJanTaluu https://m.edsoo.ru/863eaea

YCJIOBCKAa

2



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

19

KontponsHas padora
«Bo3HUKHOBEHME U
pa3BUTHE )KU3HU HA
3eme»

20

DKoJorus Kak HayKa

21

Cpenpl oOuTaHus u
9KOJIOTUYECKHE (PaKTOPHI

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

22

AlGuotnueckue GpakTOpHI.
JlaGopaTtopnast pabota No
3. «Mopdonoruueckue
0COOCHHOCTH pacTeHUI
U3 Pa3HBbIX MECT
oOUTaHUSY.
JlaGopatopHas pabota Ne
4. «BnusiHue cBeta Ha
POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa»

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863eb10
e

23

BuoTtnueckue akropsl

bu6mmorexa [IOK
https://m.edso00.ru/863eb34
8



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

DKOJIOTHYECKUE

XapaKTEPUCTUKH
MO YJISLIHH.
24 [TpakTrueckas padora No 0.5
2 «IloxcyéT MI0THOCTHU
MOMYJISIUUNA Pa3HbIX
BHUJIOB PACTEHUI
bu6mmorexa [IOK
Coo01iecTBa OpraHu3MoB
25 https://m.eds00.ru/863eb46
— OuoLEeHOo3 N
bubmuorexa [JOK
DKOIOTHYECKUE CUCTEMBI
26 https://m.eds00.ru/863eb46
(3KOCHCTEMBI) N
OCHOBHBIE ITOKa3aTeIN
9KOCHUCTEMEL.
27 DKOIOTrHYECKHUE bubmorexa LOK
. https://m.edsoo0.ru/863eb5fa
nupamuiel. CBolicTBa
skocucteM. Cykueccus
28 [Ipupoanslie 3x0cHCTEMBI
29 AHTpPOIIOTE€HHBIE
DKOCHUCTEMBI
bu6mmorexa [IOK
Buocdepa — rnodanpuas
30 bep https://m.eds00.ru/863ebb5

JKOCUCTEMA 3eEMITHA

[



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTHU bubnunoreka [HOK

31 CYIIIECTBOBAHUS 1 https://m.edsoo.ru/863ebd1
ouochepst 6

32 YenoBeuecTBO B 1
ounochepe 3emn
CocyliecTBoBaHHUE bubmiorexa IJOK

33 y 1 https://m.edsoo.ru/863ebal
IIPUPOJIBI M YEJIOBEYESCTBA o
O060011IEHNE TEMBI

34 «Coo0mecTBa u 1
SKOJOTHYECKUE
CHUCTEMBI»

BIIEE KOJIMYECTB
OBIII o1 CTBO 34 2.5

YACOB I10 [TPOTPAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



