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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pazpaboTke nporpamMMmbl 0 OHMOJIOTMH TEOPETUYECKYIO OCHOBY JJISi OMpEesieHuUs
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbeie mooxkeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKM BBITYCKHHUKOB, TOJIOKEHUS 00
o0IIMX HEeNsSIX M MPUHIMIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero obpaszoBanusi B Poccuiickoit @eneparuin, a TakxKe MOJIOKECHHS O crielupuKe OUOIOTHH,
e¢ 3HAUEHUWU B TO3HAHMM XUBOW MPHUPOABI U 00ECNEYEHUU CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoriiacHO Ha3BaHHBIM MOJIOKEHUSM, OIIPE/IEIIEHbI OCHOBHBIC (DYHKITH IPOTPAMMBI 110
OHOJIOTUH U €€ CTPYKTYpa.

ITporpamma o Guosoruu Ja€t NpeacTaBiIeHue o 1elsix, 00 o0miel cTpaTerun o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS OOydaroIuXcs cpeacTBamMu YydeOHoro mnpenmera «buomorusy,
onpezenseT o00s3aTeIbHOE INPEAMETHOE COJIEpPKAaHUE, €ro CTPYKTYpYy, PpaclpelesieHHue 0
paszenaM M TeMaM, PEeKOMEHAYEeMYIO IOCJel0BaTeIbHOCTh M3Y4YEHHUs yuyeOHOro marepuaia c
Y4ETOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 00Opa30BaTENbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00Yy4aroLIMXCsl.

B nporpamMe mo OHOJOTMHM TaKXe YYHTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANPEJMETHBIM U MpPEIMETHBIM pe3yjbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM JEATEIbHOCTH/y4eOHBIX JCHCTBUN 00yUYarOIIUXCs 110
OCBOCHHIO COJICpKAHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme no Ouonorun (10-11 kiaccel, 6a30BbIli ypOBEHb) peaii30BaH MPHUHIIUII
NPEEeMCTBEHHOCTH B H3y4eHUM Owuosoruu, Omarojaps 4YeMy B HeW IpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHW, CBA3aHHBIX C (DOPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAlMM  JIMYHOCTH, OSKOJOTMYECKOrO  MBIIUIEHUS,
IPEJICTAaBICHU O 3J0pOBOM 00pa3e XKU3HU U OEpekHbIM OTHOILIEHHWEM K OKpYyKarolen
npupoaHoii cpene. [ToaTomy Hapsay ¢ n3ydeHuem oOIeOMOIOrMUECKUX TEOPUH, a TaKKe 3HAHUH
O CTPOEHHM >KHMBBIX CHUCTEM pPa3HOTO PAaHra W CYIIHOCTH OCHOBHBIX NPOTEKAIOUIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeJIEHO BHUMAaHNE UCIIOJIb30BaHUIO OJIYYEHHBIX 3HAaHUN
B IOBCEIHEBHON JKM3HM JUIsl pEIIeHHs NPHUKIAJHBIX 337ad, B TOM YHCIE: MPOPUIAKTUKI
HACJIC/ICTBEHHBIX ~ 3a00J€BaHUN  4YeJIOBEKa, MEIUMKO-TeHETHYECKOro  KOHCYJIbTHUPOBAaHMUS,
000CHOBaHUS PKOJOTMUYECKH L€JIeCO00pPa3HOro MOBEIECHUS B OKpYJKarollel NMPUPOJHON cpere,
aHaJIN3a BIIMSHMSL XO3AHCTBEHHOM JEATEIbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K MPUKIAJAHON HANpaBIE€HHOCTH Y4eOHOTO
npeaMera «buosorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00ecreYeHUs YCIOBHM Ui peuieHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJEHOTO OMOJIOTHYECKOTo 00pa3oBaHusl, KOTOpas Mpe/roiaraer
dbopMupoBaHHe Yy OOYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

Bbuonoruss Ha ypoBHe cpefHero o0Iero odpa3oBaHus 3aHMMaeT BaxHoe MecTo. OHa
obOecnieunBaeT (QopMUpOBaHHE y OOydYarOIIMXCS MPEICTaBICHUH O HAayyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DSBOJIIONWHW, CO3MaéT YCIOBHS JUIS: TO3HAHHS 3aKOHOB JKMBOM IPHPOJIBI,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JJOPOBOTO M 0Oe3omacHoro obpasza
’KU3HU, 9KOJIOTHYECKOTO MBIIIJICHHUS, IEHHOCTHOTO OTHOIICHNUS K KUBOM MTPUPOJIE U YETOBEKY.



bosbumioe 3HaueHue OMOJOTMS MMEET TakKe Ul pEIIeHUs BOCIMUTATENbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEro oOpa3oBaHus, COIMANM3au oOyJaronmxcs. M3ydenue
Ouosiornu obecneunBaeT ycaoBUs A7 (HOpMUPOBAHMS HHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U MHQOPMAIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYJIbTYpbl, CIIOCOOCTBYET HHTErpaluu
OMOJIOTMYECKUX 3HAHUU C IPEACTABICHUSAMHM M3 APYIMX y4eOHBIX NPEIMETOB, B YACTHOCTH,
¢bu3uku, xumuu U reorpadun. HazBaHHble MONOXKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeamMera
«buonorus» coctaBuIM OCHOBY JUISI OTIPEICICHUS TIOJIX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €r0
COJIepKaHus, IPEACTaBIEHHOr0 B IpOrpaMMe o OHOJIOTHH.

OT160p conepkanus yuebHoro npenmera «buonorus» Ha 6a30BOM YpPOBHE OCYILECTBIEH C
HO3HULUN KyJIBTYpOCOOOPA3HOTO MOJAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYarOIIUECs TOJIKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe Uil (POPMUPOBAHUS OOIIECH KYJIbTYpHhI, ONpeaesIoIe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKA B OKPYKAIOLIEH NPUPOAHON cpene, BOCTpeOOBAaHHBIC B
MOBCEIHEBHOM KU3HU U MPAKTHYECKOW nesTenbHocTH. Ocoboe MECTO B 3TOM CHUCTEMe 3HAHUI
3aHMMAIOT 3JIEMEHTBl COJIEP)KAHUS, KOTOpPbIE CIIy>)KaT OCHOBOM Juisi  (pOPMHUPOBAHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUKU OMOJIOrH4eCKOro o0pa3oBaHusl.

CTpyKTypupOBaHUE COJEpKaHUS Y4eOHOro MaTepuayjia B IMPOrpaMMe IO OHOJIOTUU
OCYILECTBJICHO C Y4ETOM HMPUOPUTETHOTO 3HAUEHMs 3HAHUN 00 OTIMUYUTEIBHBIX OCOOCHHOCTSAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U dBOJIIOLMH. B COOTBETCTBUHU C 3TUM B CTPYKTYype
yueOHoro npeamMera «buosiorusy BbIIENEHBI CIeIyIOIUe CoAep)KaTelibHble TMHUN: «buonorus
KaK Hayka. MeToJibl Hay4yHOro no3HaHus», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonorunyeckas cucremay, «CucteMa 1 MHOrooopaszue OpraHMyeckoro Mupay, « IBOJIIOLUS
KUBOM MPUPOABD», « DIKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
0o0y4JarIUMHUC 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAJIBHOM OpraHu3aluy >KUBBIX CHCTEM
pasHoOro paHra u npuoOpeTeHre YMEHH MCII0JIb30BaTh 3TU 3HAHUS Il TPAMOTHBIX JeHCTBUI B
OTHOIIEHUH O0OBEKTOB >KMBOW IIPUPOJIbI U PEILICHUS Pa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

Joctikenne 1enu u3ydeHus ydeOHoro mpenmera «buonorusi» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs pelieHueM CIeAyoIuX 3a1ayu:

OCBOCHHME OOYYaIOUIMMMCA CHCTEMbl 3HAHUH O OHMOJIOTMYECKHX TEOpHsX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBUiax, CIYKallUX OCHOBON Uil (pOpMUpPOBaHUS
IIPEJICTAaBICHUH O €CTECTBEHHO-HAYYHON KAapTUHE MHUpPA, O METOJAaX HAay4yHOIO ITO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMy U OCOOEHHOCTSIX MHMBBIX CHCTEM PAa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

q)OpMI/IpOBaHI/IC y 06yqa10m1/1xc;1 MMO3HABATCJIbHBIX, MHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B Iponecce aHajin3a NAHHBIX O IMYTAX pa3BUTHA B Ouosorun HAaY4YHBIX B3IJIIO0B,
Hﬂeﬁ M MMOAXOJ0B K U3YYCHHIO )KMBBIX CUCTEM pPa3HOr'o YpPpOBHS OpraHu3anuu,

CTaHOBJIEHHE Yy OOydJarommxcs oOmed KynbTypbl, (YHKIUMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OLEHMBATH SBJICHHS OKPYXKAIOIIEro MHUpa *HBOWH MPUPOIBI HA
OCHOBAHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

(dbopMupoBaHUE y OOy4aroOUIMXCSd YMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX
3HAHUW B IPAKTUYECKOW NEATEIbHOCTU 4YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIULIUHCKHAX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HiA;



BOCIIUTAHHE YOKIECHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEJIOBEKOM JKHUBOH MPHUPOJIBI,
HE0OXOIUMOCTH OEPEeIKHOTO OTHOIICHUS K HEl, COOTIOICHHUS STHUCCKUX HOPM IPH MPOBEICHUN
OMOJIOTNYECKHUX MCCICIOBAHUM;

OCO3HaHUE 1IEHHOCTH OMOJOTMYECKUX 3HAHUM JIJISl TMOBBIIICHUS YPOBHS 3KOJOTMUECKOU
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

pUMEHEHHE NPUOOPETEHHBIX 3HAHWUM W YMEHWH B IOBCETHEBHOW JKU3HU JIJISI OICHKH
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpY)KaIoLIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00IeBaHU.

B cucreme cpennero obmero oopazoBanus «buonorus», u3ydaemas Ha 6a30BOM ypOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JacTh

((ECTGCTBGHHO-HayT-IHI)IG MMpEeaAMCTBID».

Jliist u3y4deHus: OMOJI0ruu Ha 6a30BOM YPOBHE CpPEIHEr0 00IIero o0pa3oBaHus OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA

10 KUIACC

Tema 1. buojsiorust Kak Hayka.
buonorus kak Hayka. CBsi3b OMOJOTHUHM C OOIIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMHU
€CTEeCTBEHHBIMU HaykaMu, (uiiocopueit, >TUKOM, SCTETUKOW W mpaBoM. Pons Ouonoruu B

q)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ HaquOﬁ KapTUHBI MHpa. CucreMa OMOJIOTMYECKHUX HayK.

MeTobl TO3HAHMS KUBOM MPUPObI (HaOIr0IeHUE, SKCIIEPUMEHT, OITUCAHNE, U3MEPEHHE,
KJIacCU(pUKaLKs, MOJIEIUPOBaHKE, CTaTUCTUYECKasi 00pabOoTKa JaHHBIX).

JdemoHcTpaumnu:
Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

TaOauIbl U CXEMBI: «MeTobl MO3HAHMS )KUBOM mpupoabD».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[IpakTnueckast pabota Ne 1. «lcrnonp3oBaHUE pPA3NUYHBIX METOJNOB IPH HU3YYEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,



Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHusi Omosioruu. OTIWYHe >KHUBBIX
CHCTEM OT HEOPTaHUYECKON TIPUPOJIBL.

CpoiictBa OwocucTeM W WX pa3HoOOpa3ue. YPOBHHU OpraHu3aIllid OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  IOMYJSIUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabauipl 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HU», «YPOBHU OpraHM3alMM >KUBOM
PUPOIBI».

Ob6opynoBanue: moaens Mosiekybl JJTHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHUE KJIETKH.

XUMUYECKUHN COCTaB KJICTKH. XUMHUYECKHe QJICMCHTBI: MAaKpO3JICMCHTHI,
MHKPO3JICMCHTEI. Boga n MHUHCPAJIbHBIC BEIICCTBA.

OyHKIMM BOJIBI M MUHEpPAIBHBIX BEHIECCTB B KieTke. [lojepkaHne OCMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI 0enkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJICKYJIBI (TICpBUYHAsl, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUICCKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

depMeHTHl — Ouonoruyeckue karanuzatopbl. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. OTnuuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYrneBojabl: MOHOCaXapu bl (TIII0K03a, pud03a U 1e30Kcupr003a), Tucaxapuisl (caxaposa,
JIaKTO3a) W TMoJMcaxapupl (KpaxMmani, TJIMKOTEH, LeJUIoo3a). buonornueckue QyHKIUU
YIJIEBOJIOB.

Jiumuasl:  Tpurmuuepuasl, Gocomunuabl, crepoussl. [uapodmibHO-rHIPODOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JIMIUJOB Kak
HCTOYHUKOB DHEPTHH.

Hyxnennoseie kucnorsr: JIHK n PHK. Hykneotnasl — MOHOMEpBI HyKIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u dynxunun PHK. Bugst PHK. AT®: crpoenue u

GyHKIHIH.

[uronorus — Hayka o kierke. KinerouHass teopust — mpumep B3aMOICHCTBUSA WUIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUSHUSI KIICTKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue nIpru3Haky KIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, cucteMa CUHTe3a Oeka.



Tunsl kIeTok: HsykapuoThyeckas U mpokapuorhyeckas. OcCOOEHHOCTH CTPOEHUS
MpoKaproTUUECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE DYKapUOTHUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIHMKC, UX (DYHKIIHH.
[Tnasmatnueckass memOpana, e€ cBoiictBa M ¢QyHkiuu. lluromiazMa u e€ oOpraHoujbl.
OnnomemOpanusbie opranouasl kietku: JIIC, anmapar 'onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHAPUH, ITacTUbL. [IporcxoxaeHrne MUTOXOHAPUM U IIacTUA. Buabl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKHA: PUOOCOMBI, KIICTOYHBIN LEHTp, IEHTPHOJIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUA0B KIETKU. BrirtoueHus.

Snpo — perynasTopHblid LeHTp kieTku. CTpoeHue sapa: sjaepHas 000s04Ka, KapuoIuiama,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIETKE.
JdemoHcTpamum:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, k. Yorcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[Inarpammsl: «Pacrpenenesie XMMHMYECKUMX JJIEMEHTOB B HEXKHMBOM  IIPHUPOJAEY,
«Pacnpenenenne XuMUYECKUX JIEMEHTOB B JKUBOU IIPUPOIEY.

Tabmuubl u cxemsel: «llepuoandeckas TabnuIa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHHE
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHne MoieKkyisl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTtpoeHue 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue KUBOTHOM KIeTKW», «CTpOEHHE paCTUTENbHOM KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKNY, «CTPOCHHE sI/ipa KIETKI», «Y TIEBOABY, «JIMIUIABD.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE Ji TPOBEICHUS HAOIIOJACHUM,
U3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaboparopHas paborta Ne 1. «M3yueHue KaTanUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlabopaTopHass pabota Ne 2. «/3ydeHuwe CTpOEHUS KIETOK pPACTCHHH, >KMBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U uX OMUCAHHEY.

Tema 4. ' KuzneneaTeJbLHOCTh KJIECTKH.

OOmen BemiecTB, WM MeTabOIM3M. AccUMWISIIHS  (TUIACTHYECKUA OOMEH) |
JUCCUMUIIALINSA (PHEpreTuuecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metadonusma. Poib
3aKOHOB COXPaHEHHsI BEIECTB ¥ SHEPTHH B TOHUMAaHUH METa0O0IH3Ma.



Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHbi. Ponb pepmMeHTOB B 00MeEHe
BEIIECTB M MTPEBPAIICHUH YHEPTHH B KIICTKE.

dotocunte3. CBeroBass W TemHOBas a3l (oTocuHTe3a. Peakiuu ¢dorocuHTes3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A JJIs KU3HU Ha 3emIie. BiusiHue ycnoBuid
cpeibl Ha GOTOCHHTE3 U CITOCOOBI TIOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHE OakTeprH. 3HAUCHUE XEMOCHHTE3a JUIS JKU3HH Ha
3emite.

DHepreTudyecknuii 0oOMEH B KIETKe. PaciieryieHue BEMIeCTB, BBIICICHHE U
AKKyMYJIMPOBAaHUE SHEPTUHU B KJICTKE. DTalbl dJHepreTrHueckoro ooMena. ['nkonus. bpoxenue u
ero BuIbl. KHUCIOpPOJHOE OKHCICHHE, WIM KICTOYHOe jbixaHue. OKHUCIUTEIBHOES
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO 0OOMEHA.

Peakuuu wmarpuuHoro cunre3a. l'enetnueckas wundpopmanus u JHK. Peannzanus
reHeTU4ecKoi nHpopManuu B KieTke. ['eHeTuueckuil koJ U ero cBoicTBa. TpaHCKpUILuUs —
matpuuHblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Heknerounsie ¢opmbl xku3HHM — BUpychl. Mcrtopusi oTkpbiTHs BHpycoB (/.
W. BanoBckuit). OcoOEHHOCTH CTPOCHUS W >KU3HEHHOTO IMKJIa BUPYCOB. bakrtepuodaru.
bonesnu pactenuii, )KUBOTHBIX U YETIOBEKA, BhI3bIBaeMble BHUpycamu. Bupyc numMmyHoaeduura
yenoBeka (BUY) — Bo3Oyaurens CIIM/la. OOpaTHast TpaHCKPUIIIHS, pEeBEpTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHUs] BAPYCHBIX 3a00I€BaHHIA.

JdemMoncTpanum:
IMoptpetst: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.

Tabanisl u cXeMbl: « THIIBI ATAHUS, «MeTaboau3my, «MuUTOXOHAPHUSIY,
«QHepreTrueckuil oomMen», «Xmoporuact», «Porocunres», «Ctpoenne HK», «Ctpoenue u
¢yHKkMOHMpoBaHUEe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kon», «Bupyco»,
«bakrepnodarn», «Crtpoenune wu sku3HeHHbIH 1uka Bupyca CIIWJla, OGaxtepuodaray,
«Permmukanust JJTHK».

Ob6opynoBanue: Moaenu-anminkanun «Yapoenue JIHK u Tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii muki, WM KU3HEHHBIM WK Kietku. MHTepdaza m mmros. Ilporeccsr,
nportekaromue B uHTepdasze. Permmukarnus — peakuust matpuunoro cuHTe3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBI HA0Op — KapHOTHUIl. JMIMIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonornueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenue knetku — MuTo3. Ctaguu muto3a. [Iporeccsl, poucxoasiine Ha pa3HbIX CTAAUSIX
MHUTO3a. BUOIOrnYecKu CMBICII MUTO3a.



[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbl  pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe M T1oioBoe. Buasl  Gecronoro
pasMHOXKEHUs: JeJICHUE HAaJABOE, MOYKOBAHUE OAHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OpPraHU3MOB, €r0 3HAYEHHE IS
CeJIeKLIUH.

ITonoBoe Pa3MHOXKCHHUEC, €I'0 OTIIMYUA OT Oecmooro.

Meiio3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonsimue Ha craausx Meiosa. [loBegenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAaYEHUE MEi103a.

I"ameTorenes — npouecc 00pa3oBaHus MOJOBBIX KIETOK Y *KUBOTHBIX. [1010BBIE XKee3bl:
CEeMEHHUKU M su4HHKH. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
AHLEKIeTKa) — crepmaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOEHMs SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBunyanbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHATIBHOTO PA3BUTHUS Y IMO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTpyJsius,
opranorene3. [ToctoMOproHaIEHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BHTHS: TPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3BIBATh BPOKAEHHBIE YPOJICTBA.

Poct u pa3zsButue pacrennii. OHTOreHe3 [IBETKOBOIO PACTEHMsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHA.

JdemoHcTpaumu:

Tabauie! v cxembl: «@opMbl pa3MHOKEHUSI OPTaHU3MOBY, «J{BOIHOE OIJIOJOTBOPEHHE Y
I[BETKOBBIX PaCTeHMI», «BereraTuBHOE pa3MHOXKEHUE pacTeHU», «/lenenue kieTku GakTepuii»,
«CTpoeHHE TIOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBI», «KimeTouHbli mukimy, «Perumkarus
JHK», «Munto3», «Meio3», «IIpsmoe u Henpsimoe pa3BUTHE, «I aMeToreHes y MIIEKOIUTAIOLINX
U yenoBekay, «OCHOBHBIE CTaJAMHU OHTOTCHE3a.

OO0opynoBaHme: MUKPOCKOI, MHUKporpenaparsl «CrepMaTo30uabl MIICKOTTHTAIOLIETOY,
«SlinexiieTka MIEKOMUTAIIET0», «KapnokrHes B KJIeTKax KOpeIIKa J1yKa», MarHUTHAsI MOJIEIIb-
anmuikanus «Jlenenue knetku», moaens JJHK, monens meradasHoii XpoMOCOMBI.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «HabmtoieHue MUTO3a B KJIeTKaX KOHYMKA KOpeIIKa JTyKa Ha
TOTOBBIX MUKPOTIpETapaTax.

JlabopatopHass pabdota Ne 4. «M3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax».

Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.



[Ipenmer m 3agaum reHeTuku. VcTopusi pa3BuUTHUsS TEHETUKU. Pojb LMUTOJOTMU U
SMOPHOJIOTHH B CTAHOBJICHUW T€HETUKH. BKI1a pOoCCHIICKUX U 3apyOC)KHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTHMYECKUH, LMTONCHETHYECKUN, MOJIEKYISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, HCIIOJIb3yeMas B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB,  ycTaHOBJIEHHble [ MeHuenem.
Mounoru0puaHoe ckpermBanue. 3akoH equHo00pasusi THOPHUIOB MepBoro nokosieHus. [Ipasuno
JOMMHHUPOBaHMsI. 3aKOH paclleIUIeHUs Ipu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurubpugHoe CKpelmMBaHHE. 3aKOH HE3aBUCUMOTO  HAcCJeIOBaHUS  MPU3HAKOB.
[{uTOoreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAaHUSA. AHATU3UPYIOIIEe CKPEIIUBAHHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS [JIsl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CHGHH@HHOG HACJICAOBAHUC IIPHU3HAKOB. Pabora T. MopraHa o CHCIUICHHOMY
HaCJICJOBaHHUIO I'CHOB. HapymeHHe CIHCIICHUA I'CHOB B PE3YJIbTATC KPOCCUHTOBEPA.

XpOMOCOMHaSI TCOPHUA HACIICACTBCHHOCTHU. I'eneTnueckue KapThbI.

I'eneTuka momna. XpOMOCOMHOe OIIPCACIICHUC I10JI1a. AYTOCOMLI " ITOJIOBBIC XPOMOCOMBI.
I'omorameTHbIE U TreTeporaMeTHbIC OPraHU3MBbI. HaCHGHOBaHI/Ie IMPU3HAKOB, CHCIVICHHBIX C
IIOJIOM.

N3meHunBOCTh. Bubl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HAaCJIeACTBEHHAs. Pob cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHMBOCTH.
Bapuanvonsslil psa u BapuanvoHHast kpuas. Hopma peaknuum npusnaka. KonnyecTBeHHbIE U
Ka4yeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBenHast, Uiy reHOTUIIMYECKAs, K3MEHUYUBOCTh. KoMOMHATHBHAS N3MEHUNUBOCTb.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHunBoCTh. Kiaccugukanus MyTanuid: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa U
IpUYMHBl MyTaluil. MyTtarensble (akTopbl. 3aKOH FOMOJIOTMUECKUX PsIIOB B HACIEACTBEHHOMN
u3menuusoctu H. 1. BaBunosa.

BHCHI[epHaSI HaCJICIACTBECHHOCTb U U3BMCHYNBOCTD.

I'enernka uenoseka. Kapuotun denoBeka. OCHOBHBIE METOJbl T'€HETHKH YEJIOBEKA!
TeHeaJOrnYeCcKnii, ONM3HENOBBIH, IMTOTEHETUYECKUH, OMOXMMUYECKUH, MOJEKYISPHO-
reHetndeckuii. COBpEMEHHOE OIpEJeIEHUEe TEHOTUIA: IIOJHOI€HOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIMPOBaHUe, B ToM uucie ¢ nomoinbto ITI[P-ananu3za. HacnenctBeHHsle 3a0oneBaHMS
YyejloBeKa: TIeHHble 0o0yie3HH, OOJIE3HM C  HACIEJCTBEHHOW IpPepacroiOkKEeHHOCTBIO,
XpoMocoMHble Oone3Hu. ComaTuyeckue W TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHLIMIIBI 3710pOBOTO 00pa3a >KU3HH, TUArHOCTUKU, MPOMUIAKTUKUA U JIEYEHHS] TeHETUYECKUX
Oone3Hell. MeaMKO-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHHE MEAMWLMHCKOW TE€HETHKH B
MPEOTBPALICHUH U JICUEHUU TeHETHYECKNX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumnu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuios.



Tabnuipl 1 cxembl: K MOHOTHOPUTHOE CKPEIIMBAHUE M €T0 IUTOTEHETHYECKAss OCHOBAY,
«3aKOH pacHICIUICHHSI M €ro ITUTOTEHEeTHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urunOpumnoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AWUTHOPUTHOTO CKPEIIMBAHHS,
«Merio3y, «B3anMoieicTBUE allIeIbHBIX T€HOBY, «I €HeTHUeCKue KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHMS, CIEIUICHHOTO C IOJIOM,
«Kapuotunbel demoBeka W JKUBOTHBIX», «Buabpl wu3MeHuuBOCTHY», «MoauduxkamoHHas
U3MEHUYUBOCTHY, «HacnemoBanue pesyc-dakropan, «['eHeTrKa Tpynm KpoBu», «MyTamuoHHAs
U3MEHYUBOCTEY.

Ob6opynoBanue: moaenu-anminkanun  «MoHorubpuaHoe ckpeuuBanuey, «HemnomnHoe
JOMUHUpOBaHuEe», «JluruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «/po3oduna» (Hopma, MyTauuu (GOpMbl KPbLILEB M OKpPackH Tena), repoapuit
«I"opox moCceBHOW».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaboparopHast padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUTHOTO W TUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpPOIIpEerapaTaxy.

JlaboparopHast padota Ne 6. «3ydeHre MOAHU(PUKAITMOHHON U3MEHYUBOCTH, TTIOCTPOCHHE
BapUaIMOHHOTO PsiJia ¥ BAPHAIIMOHHOM KPUBOW.

JlaGoparopnass pabGota Ne7. «AnHanu3 wMyTauuid Yy Jpo30uibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[IpaxTuueckas padorta Ne 2. «CocraBiieHue U aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa ¥ Ipolecc. 3apOKICHUE CENEeKIMU U JoMecTukanus. Yuenue H.
. BaBuioBa 0 LEHTpax HPOUCXOXKAEHHS U MHOrooOpaszus KyJlbTYPHBIX pacTeHHid. L{eHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOoJa, ITaMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIMH. MacCoBbIi M MHIUBUAYAIbHBIA OTOOPHI B CEIEKIMH
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIN3KOpoaACTBEHHOE CKpellMBaHWe — MHOPHUIMHT.
Yucras nuaug. CKpelBaHie YUCTIX JUHUN. ['eTeposuc, nunu rudpuaHas cuia. HepoacrBenHoe
cKkpemuBaHue — aytopuauur. OtganénHHas ruOpuausanus U e€ ycnexu. MckyccTBeHHbIN
MyTareHe3 W IOJIy4eHUE IOJIMILUIOUMAOB. JIOCTHMKEHUS CENEKUHUH pACTEHUM, >XUBOTHBIX U
MHUKPOOPTaHHU3MOB.

buotexHonorus kak oOTpacib NPOU3BOACTBA. ['€HHAs HMH)KXEHEpHUs. ITalbl CO3JAaHUSA
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHui. KiIIOHUpOBaHWE BBHICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHME M JTUdeckue mnpobiemsl. MO —
TeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalUH:

Hoprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. I1BaHOB.



Tabauiel 1 cxembl: kKapTa «LIeHTpBl TPOUCXOXKAECHUS M MHOTooOpa3usi KyJIbTYpPHBIX
pactenuit», «Ilopoabl moMalIHUX KUBOTHBIX», «COpTa KyJbTYpPHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborel akagemuka M. @. UBanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KylbTypbl U KIOHHpOBaHUEY», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

OO0opyIoBaHKE: MYJISDKU TIJIOJIOB M KOPHEIJIOMOB JUKUX (POPM M KYJIbTYpHBIX COPTOB
pacteHui, repoapuii «CelrbCKOX03SICTBEHHBIC PACTEHUSI.

JlaboparopHble U NpaKkTHYecKue padoThbl:

Okckypeust «OCHOBHbIE METOJbI U JOCTHXKEHMS CEJNEKLMU PACTEHUH M KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoaronnoOHHAS OHOJIOTHA.

[Ipennocsliku BO3HUKHOBEHMS JBOJIIOIIMOHHOM TEOpPUHU. DBOJIOLUOHHAS TEOpPUS U €€
MecTO B Orojoruu. BiysHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CunerenbcTBa HBoNOLMU. [laieoHTONOrHMYECKHE: TOCIIEOBATEILHOCTD TOSIBICHUS
BU/IOB B ITAJICOHTOJIOTUYECKOM JIETONMCH, TIepeXxoHbIe popMbl. buoreorpadpuueckue: CX0ICTBO U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTMUYECKUE: CXOJCTBA U pa3iuyus SMOPUOHOB pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHBIEC, PYJUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHHW3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonvonHass Teopuss Y. JlapBuHa. IIpennoceulkM BO3HUKHOBEHHS JapBUHHU3MA.
JIBIoKyle Cuiibl  9BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeNEéHHas W3MEHYMBOCTh, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Botounu (CTI) u e€ 0OCHOBHBIE MOJOKEHHUS.

MI/IKpOSBOJ'IIOI_[I/Iﬂ. HOHYJ'ISIHI/ISI KakK €auHu1a BruJaa U 3BOJIFOIINH.

JBuxymue cuibl (pakTophl) IBOJIOLKUKA BUIOB B MpHupoae. MyTalmoHHbBIN mpoliecc U
KOMOMHATUBHAsI U3MEHYMBOCTH. [ [0y IsIIOHHBIE BOJIHBI U Apei] renoB. M3omsamus u Murpanus.

EcrecTBeHHBII 0TOOp — Hampapisiomuil (akTop 3BoIONHH. DOPMBI €CTECTBEHHOTO
otbopa.



[Tpucroco0aeHHOCTh OPraHM3MOB KaK Pe3yJbTatT 3BOMONUU. [[pumMeps! mpucrnocoOneHmit
y opranuzmMoB. ApoMop(h03bl U UINOAJANTAII|H.

Bun u BugoobpazoBanue. Kpurepuu Buma. OcHoBHbIe (OpMBI BUA000pa30BaHUS:
reorpapuuecKkoe, IKOJIOrHUECKOE.

MakpoosBosronust. PopMbl BOIIONUK: (puIeTHdecKas, AUBEPreHTHAs, KOHBEPTrEeHTHAs,
napaniensHas. HeoGpatumocTs 3Bosonuu.

[Ipoucxoxaenne  OT  HeCHEIMAIM3UPOBAHHBIX  TpeakoB.  I[Iporpeccupyromias
crenuanu3anus. AJanTuBHAas paJaualus.

JdemoHcTpaumnu:

[optpetsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap,
9. I'exkkenpb, @. Mrosep, A. H. CeBeprios.

Tabnuiel 1 cxewmbl: «Pa3Butue opraHmdyeckoro Mupa Ha 3emie», «3apoJbllu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOpbObI 3a CYyLIECTBOBAHHUEY,
«EctectBeHHbIlt  0TOOp», «MHOroobpasue copToB pacTeHuil», «MHoroobpasue Mopoa
JKUBOTHBIX ), «[lomymsumy, «MyranuoHHas U3MEHYUBOCTBY, «ApomMopdo3bI»,
«Mnnoanantanumn», «OO0mas nereHepauus», «JBHxKyiue cuibl 3BodronuM», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boppba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
OpraHu3MoBy, «l eorpaduueckoe B11000pa3oBaHue», « IKOJIOTHIECKOE BUI000paA30BAHUE.

O6ODVI[OB8.HI/Iel KOJUJICKIUA HACCKOMBIX C Pa3JIMYHbIMHA TUIIAMU OKPACKH, Ha6op IIJIOAOB U
CEMsIH, KOJIJICKIIHUA «HpI/IMepBI 3alllUTHBIX HpHCHOCO6J’I€HHI7[ Y KUBOTHBIX», MOACIIb «OCHOBHEIE
HaIlpaBJICHUA 5BOJIFOIUN, 00BEMHAS MOACIb ((CTpOCHI/Ie T'OJIOBHOT'O MO3ra I103BOHOYHBIX)).

buoreorpaduyeckas kapra wmupa, KojuleKuus «DOpMBI COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX W pacTeHHil», Mozaens anmiukanus «llepekpéct xpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKW», MuUKporpenapar «/lpozodunay (HOopMma,
MyTaluuu (GOpMbI KPbUILEB U OKPACKH TEJa).

JlaGopaTopHble ¥ IpaKTHYeCKUEe padoThI:
JIaboparopHas padota Ne 1. «CpaBHeHHE BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaGoparopnast pabora Ne2. «OmnucaHue NPUCHOCOOTIEHHOCTH OpraHusMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE 'KU3HHU Ha 3eMuie.

HOHaquBIe MIpEACTAaBJICHUA O 3apPOXKIACHUUN KU3HU. HaquLIe TUIIOTE3bI BOSHUKHOBCHUS
JKU3HM Ha 3emuie: aOWoreHe3 W MaHCIepMHs. XUMHUYecKas JBONIONUS. AOWOTEHHBIM CHHTE3
OpTraHN4YC€CKUX BEIICCTB U3 HECOPTAHNYCCKUX. SKCHepI/IMeHTaHBHOG MIOATBECPIKACHHUE XUMHUYECKOU
sBosfonnu. HavaneHblie aTamnbl Onosorundeckoit sostoruu. ['unoreza PHK-mupa. ®opmupoBanme
MEMOpPaHHBIX CTPYKTYP M BO3HMKHOBEHHME INPOTOKJIETKH. llepBble KIIETKM M UX 3BOJIOLHS.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.



PazBuTue xxu3nu Ha 3emiie 1o 3pam U nepuojaM. Karapxeii. Apxeiickas u mpoTepo3onckas
apsl. [laneo3oiickas spa u e€ nepuobl: KeMOPUHCKH, OPOBUKCKHMA, CHITypUUCKUHN, JTEBOHCKUMH,
KaMEHHOYTOJIbHBIM, IIEPMCKUI.

Me3so30iickas 3pa 1 €€ IepuoIbl: TPUACOBBIN, OPCKHM, MEJIOBOM.
Kalino3oiickast 3pa 1 €€ nepuoibl: MaJI€OreHOBbIN, HEON€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIMMara U IeojIOTHYECKUX MpoleccoB. OCHOBHBIE ATalbl 3BOJIIOLMU
PacTUTENLHOTO M )KUBOTHOTO MUpa. ApoMop(03bl y pacTeHHI 1 )KUBOTHBIX. [losiBIIeHUME, paciBeT
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHm4eckoro Mupa Kak OTpakeHue 3BOIoNUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBonronusl  4enoBeKa. AHTpONoOJIOTMs Kak Hayka. Pas3BuTue mnpejacraBieHUl o
IPOMCXOXKACHUH YeroBeka. MeToibl u3ydeHus anTpornoreneza. CXoJCTBa U pa3jinymsl yesloBeKa
Y )KMUBOTHBIX. CUCTEMATUYECKOE T0JIOKEHHUE YETIOBEKA.

JBwxymme cwibl  (pakTopsl) aHTpomoreHesa. HacieacTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUN TpyZa, MbILUICHUE,
peub.

OCHOBHBIE CTaZMM U BETBU JBOJIIOIMM YEJIOBEKA: ABCTPAJIONUTEKH, YEIOBEK yMEIbIH,
Yenosek mnpaAMmoxoasamuii, YenoBek HeaHaepTalbckui, YenoBek pasymsbslid. Haxonku
HCKOIIaeMbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME PAChl: €BPONEOUIHAS (€Bpa3uiicKasi), HETpo-
aBcTpaioujHas  (9KBaTOpUAlbHAs), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOICHHOCTH TIPEICTABUTEIICH YSIIOBEYECKUX Pac K YCIOBHSIM CYIIECTBOBaHMS. EMMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuibl u cxembl: «Bo3aukHOBeHHEe COTHEUHON CHCTEMBI», «Pa3BUTHE OpraHUYECKOTo
mupay», «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi cUcTeMa OpraHu4yeckoro mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUs
YeloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MATICOHTOJIOTHYECKHX HAaXOJ0K
MPEKOB COBPEMEHHOIO 4YeloBeKay, «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelloBeUecKHre pachi.

O6opynoBanue: Mymspku — «[Ipoucxoxnenne demoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTallblla, KPOMAHBOHIIA), CIEIKU WM M300pakeHUsT KaMEHHBIX OPYIUil
MEepBOOBITHOTO YesoBeKa (KaMHHU-YOIIEphl, pyousa, ckpebia), reoXpoHoJIoTHIecKass TabauIa,
KosueKus «®opMbl COXPaHHOCTH UCKOMIAEMBIX )KUBOTHBIX U PACTEHUII.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



[TpakTrueckas padbora Ne 1. «M3ydeHne nCKOmaeMbIX OCTAaTKOB PAaCTEHUM U )KUBOTHBIX B
KOJUTEKILIHSX.

DKCKypcusl «IBOIIOIMS OPTaHMYECKOTO MHUpa Ha 3emie» (B eCTECTBEHHO-HAYYHbBIH WIIN
KpaeBeauecKuil My3eil).

Tema 3. Opranusmbl 4 OKpY:Kalolas cpeaa.

DKOJIOTHSl KaK HaykKa. 3aJadyd W paslieNbl JKOJOTHMH. METOJbl 3KOJIOrMYEeCKUX
HCCJIEIOBAHUM. DKOJIOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUs ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3JyIIHas,  IOYBEHHas,
BHYTPUOPIaHU3MEHHAsL.

Okonoruveckue ¢akropbl. Kinaccudukamus skonmormueckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKUE B aHTPOIOTeHHBIC. J[elicTBHE IKOJIIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbOunotnyeckue  (QaKTOpBI:  CBET, TEMIEpaTypa, BIAKHOCTh. DoTomepruoansm.
[TpucnocoOieHust OpraHu3MoB K JCHCTBHIO a0MOTHUYECKUX (PaKTOPOB. buonornyeckue puTMsl.

buornueckne Qakropel. Buasl OMOTMYECKMX ~ B3aMMOJEHCTBMHA: KOHKYpEeHLHs,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomepars, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpaiau3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBUI JIIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTHUKU nomynsuud. OCHOBHBbIE TIOKAa3aTEeNN MOMYJISINU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ PeryJIsiusl.

JdemoncTpanum:

Hoptpetsl: A. I'ym6onbaT, K. @. Pynbe, 3. I'ekkens.

Tabnuuel u cxemsl: kapta «IIpupoHblie 30HbI 3eminy, «Cpesl 00UTaHHUST OPraHU3MOBY,

«Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOMYJISLIUU
uHpy30pun-Tydenbkn», «llumessie nenmu».

JlabGoparopHble U NpaKkTUYecKue padoTbi:

JlabopaTtopHas pabota Ne 3. «Mopdoiornaeckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUSDY.

JIaGoparophas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAINN Pa3HBIX BUIOB PACTCHHIN.



Tema 4. Coo01ecTBa M DKOJOrHYeCKHe CHCTEMBI.

CoobmiectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBa,
IPOCTPAaHCTBEHHAs, Tpoduueckas (numesas). Bunsl-nomunanTtel. CBs3u B OHoLIeHO3E.

Dkosorudeckre cuctembl (dkocuctembl). llonarue o0 skocucteme W OUOTEOICHO3E.
OYHKIHUOHATIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYIEHTbl, KOHCYMEHTBI, pEIyLICHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHU
skocucteMbl. [lumeBbie memu u cetu. OCHOBHBIC IIOKa3aTelW 3KOCHUCTEMBI: Omomacca,
OPOAYKIHMSI. ODKOJOTMYECKHE MUPAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
HKOCHUCTEM: YCTOMUUBOCTb, CAaMOpPEryJsiius, pazsutue. CyKieccusi.

[IpuponHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCUCTEMa XBOWHOIO WIN
HMIMPOKOJIMCTBEHHOT O JIECA.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOOo3KocucTeMsbl. buosornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢gakrop ycroliduBocTd skocucteM. CoxpaHeHne OHOIIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. 'panuibl, coctaB U CTpyKTypa OHOCHEpHI.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHOC(Ephl Kak TII00aTbHONW 3KOCHCTEMBI.
JluHamHu4eckoe paBHOBECHE U 0OpaTHasi CBs3b B Omocdepe.

KpyroBopoThsl BemiecTB M OHOT€OXMMHYECKHE ITMKJIBI DJIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiin. AHTPOIIOTeHHbIE U3MEHEeHHS B Onocdepe. [ modansHbIe
HKOJIOTMYECKUE TTPOOIIEMBI.

CocymecTBoBaHuE MPUPOIBI U YenoBeyecTBa. CoxpaHeHHe OnopazHooOpa3us Kak OCHOBA
ycroitunBoctu Onochepsl. OCHOBA PALIMOHATIBHOIO YIPABICHUS MPUPOJHBIMU pECYpCaMHu M UX
UCIOJIb30BaHue. JlocTrkeHust OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:
IMoptpetsr: A. JIx. Tencau, B. H. Cykaués, B. . Bepnaackuii.

Tabauie! u cxembl: «lIumeble nenny», «buoleHnos: coctaB u cTpykrypa», «lIpupoansie
coobmectBa», «lenu nuranus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«2KocHCTEMA INPOKOJIUCTBEHHOTIO JIeCcay, « IKOCHCTEMA XBOMHOT O Jiecay, «buo1eHo3 Bogoémay,
«ArporieHo3», «lIpumepHBIE aHTPOMOTEHHBIE BO3JCUCTBUS Ha Mpupoay», «Baxuewnmme
VCTOYHUKHN 3arpsi3HEHUsl BO3JyXa U I'PYHTOBBIX BOn», «llouBa — BakHeWIIas COCTaBIAIOIIAS
ouocthepnr», «DakTopsl gerpamauumu  mouB», «llapHukoBbIl  AddexT», «DPaKTOpPBI
PaIMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriaepoma B OGmocdepe»,
«KpyroBopot a3zora B mpupoe».

O06opyioBaHMe: MOJEIb-ANTITHKAIHS «Tunuunele OMOIICHO3bI», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwornieHo3», «BpeguTenn — BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYpP», TepOapuii W KOJUIGKIIMM pPACTEHUH W  IKUBOTHBIX,




IIPUHAUIEKAIIME K Pa3HBIM SKOJIOIMUECKHUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickoi
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.

INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA IIPOI'PAMMLI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBauBa[OTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00y4aroIMMHUCS IPOrpaMM CpefHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS HpeaMeTra «buonorus» BbIIEIEHBI
CIICAYIOIINE  COCTABIAIONIME: OCO3HAHHE OOYYarOIUMHCA  POCCHHMCKOM  Tpa)KIaHCKOH
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BHTHIO, CAMOCTOSATEIBHOCTH M CaMOONPEICICHUIO,
HaJInu4Yue MOTHBaAllMU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, HCJICHAIPABJICHHOC PAa3sBUTHC BHYTPCHHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMLUN pa3BUTHSA
OHMOJOrNYECKOro 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH 00yUaroluXCcsl PyKOBO/ICTBOBAThLCS B CBOEH
JeSITeIbHOCTH LEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMHM, MPUCYIIMMHU CHCTEME OMOJIOTMYECKOro
00pa3oBaHus, HATMYUE SKOJOTHUECKOTO NMPABOCO3HAHMUS, CIIOCOOHOCTH CTaBUTH IEJIM U CTPOUTH
KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS NpenMeTra «buonorus» JOCTUTAIOTCS B €IUHCTBE
y‘Ie6HOI\/’I W BOCIUTATEIbHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMPI
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
00111eCTBE TpPaBWJIAMH W HOPMaMHU TOBEIEHUS M CIOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEW MO3UILIMU JIMYHOCTH, MAaTPUOTHU3MA,
YBaXXEHHSI K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TPyJda U CTaplIEMy IMOKOJIEHHIO, B3aUMHOI'O
YBaOXKEHHS, OEpPEe)KHOTO  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPAJUIUSAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYKaroLEen cpee.

JIn4HOCTHBIE PE3yIbTATHl OCBOEHUS yueOHOTro npeaMera «bruonorus» A0IKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYyYarolIUuXcsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpHEHTAlMii, IO3UTHUBHBIX BHYTPEHHHUX
yOexaeHU, COOTBETCTBYIOIIMX TPAJAWLMOHHBIM IEHHOCTSM POCCHICKOro  OOIEecTBa,
paclIMpeHre KU3HEHHOTO OIbITa U ONBITA ACSITEIBHOCTH B IPOLIECCE PEATU3alliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIUTAHMS:



c(OPMUPOBAHHOCTh TPAKIAHCKOW TMMO3UIUK OOYy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTr0 O0IIECTBa;

OCO3HaHME CBOMX KOHCTMTYLIMOHHBIX IIpaB U O0OS3aHHOCTEH, YBa)KEHHE 3aKOHa MU
IIPABOIIOPSJIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIBHOCTHU IIPU CO3/IaHUM YUEOHBIX ITPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATENIbHBIX 337124, BBINOJIHEHUN OMOJIOIMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENSITh COOCTBEHHYIO IO3ULHI0O IO OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

YMEHHE YYWUTBIBATh B CBOMX JIEHCTBMSIX HEOOXOAMMOCTb  KOHCTPYKTUBHOI'O
B3aMMOJEHCTBUS JIIOJEH ¢ PasHBIMU yOEXKJIEHUSAMHU, KYJIbTYPHbIMUA HEHHOCTSAMU U COLUAIBHBIM
IIOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS Y4YEOHBIX,
IIO3HABATENIBHBIX W HCCIIEIOBATEIbCKUX 33Ja4, YBAXXUTEIBHOIO OTHOLICHHWS K MHEHHIO

OIIIOHCHTOB ITpH O6CY)K,Z[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOr0 COACPIKAHUS

T'OTOBHOCTD K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMS
c(OPMHUPOBAHHOCTh POCCUHCKON TPa’KAAHCKON MACHTUYHOCTH, NATPUOTU3MA, YBAKEHHS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepesn PonnHOM, ropaocTu 3a cBOHM Kpail, CBOIO

Ponuny, cBO# SI3BIK M KYJIBTYPY, MIPOILIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOHICHWE K TIPUPOAHOMY HACJICIUIO W IMaMITHUKaM MIPHUPOABI,
JOCTHIXXCHHAM Poccuu B HAayKe€, UCKYCCTBE, CIIOPTC, TECXHOJIOTUAX, TPYAC,

CIIOCOOHOCTH OICHHUBATL BKJa/ pOCCHﬁCKHX y‘léHHX B CTAaHOBJICHUC W PA3BUTHC
6I/IOJ'IOFI/II/I, IMOHUMAHUS 3HAUCHHS OMOJIOTUU B IT03HAHUHU 3aKOHOB MMpupoabl, B )KU3HU YCIIOBEKA U

COBPEMEHHOT0 00IIIeCTBa;

ujeliHas yoek IEHHOCTh, TOTOBHOCTb K CITY)KEHUIO U 3anute OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIUCKOT0 HAPO/a;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO TTOBECHHS;

CMOCOOHOCTH OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHHsI, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIETro;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3/IaHMI0 CEMbHM Ha OCHOBE

OCO3HAHHOTO MPUHATHS [ICHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUHU C TPATUIIUSIMH HApPOIOB
Poccuu;

4) 3cTeTHYECKOIr0 BOCIIUTAHMSI:

9CTCTUYCCKOC OTHOIICHUEC K MUPY, BKIIIOYasaA 3CTCTUKY 6BITa, HAay4YHOI'oO U TCXHHUYCCKOI'O
TBOpPYECTBa, CIiopTa, Tpylaa, 06I_HCCTBCHHI)IX OTHOMCHHﬁ;

MOHMMAaHNE AYMOLIMOHAJILHOTO BO3ACUCTBUSA JKUBOM IpUupoabl U eé OCHHOCTH,

TOTOBHOCTb K CaMOBBIPAKCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPCMIICHUC IHPOABJIATH
Ka4dyeCTBa TBOpquKOﬁ JIMYHOCTH,

5) puznyeckoro  BocnuTaHMs, (OPMHPOBAHUS  KYJBTYPbl  310POBbSI M
IMOLUOHAJIBHOIO 0/1aronoJIy4us:

MOHUMAaHKE U peain3alys 3I0pOBOro u 0e30macHoro odpasa »Ku3HU (310pOBOE MHUTAHUE,
coOIOZIeHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3MYecKas aKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMaHWE LEHHOCTH MPaBUJ WHIUBHIYaJbHOTO M KOJUIEKTUBHOIO O€30MacHOTO
MIOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 30POBBIO U JKU3HU JIFOJCH;

OCO3HaHUE IOCJIEICTBUN U HENPUITHUSI BPEIHBIX MPUBBIUEK (YHOTPEOJIEHHUS alIKOTOJIsd,
HapKOTHUKOB, KYPEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K  aQKTUBHOW  JEATENBHOCTH  TEXHOJOTMYECKOHM U  COLMaIbHOU
HANPaBIEHHOCTH, CIOCOOHOCTh MHUIIMHUPOBATH, TUIAHUPOBATH U CAMOCTOSITENIFHO BBITIONIHSATH

TaKyrO ACATCIIbHOCTD,

HWHTEpPEC K pa3InuHbIM cepaM MpodecCHOHAIBHON ACSITEIHPHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUU BCEH
KW3HU;



7) 3K0OJI0Tru4eCcKOro BOCIMTAHMS:

9KOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOIICHUE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS;

IIOBBILIECHUE YPOBHS 3IKOJIOTMYECKOM KYJIbTYPbl: IPUOOPETEHHE OIbITA IUIAHUPOBAHMSI
IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IIOCIIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

OCO3HaHHE ITI00aJIBHOIO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U IyTeil UX perieHus;

CIIOCOOHOCTH MCIOJIL30BaTh MPHUOOPETaEMbIC TIPU U3YICHUH OMOIOTHH 3HAHUS U YMCHHUS
IpPU PEIICHUH MPOOJIEM, CBSA3aHHBIX C PAIlMOHAIBLHBIM MPUPOJIONOIB30BaHUEM (COOIIOICHUE
MPaBWJI TIOBEJICHUSI B IMPHUPOJC, HANPABICHHBIX HAa COXPAaHEHHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HEINPUATHE ACUCTBUM, MPUHOCSIUMX BpEJ OKpYXKarolled IPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJAronpHUsTHBIE SKOJIOTMYECKUE MOCIEACTBHS MpealpUHUMAaeMbIX
JIEMCTBUM U NTPENOTBPAILATh UX;

HAJIMYHUEC Pa3BUTOr0 SKOJIOTHMYCCKOI'O MbILNIJICHU, JKOJIOTHYCCKOU KYJbTYpPhbI, OIIbITA
ACATCIIbHOCTH 9KOJIOTUYECKOM HAIlIpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HUMH B
H03HaBaTeJII)HOI71, KOMMyHHKaTHBHOﬁ n COHH&JIBHOﬁ IMMPAKTHUKE, TOTOBHOCTU K YYaCTHIO B
HpaKTI/I‘{CCKOﬁ JACATCIIbHOCTHU AKOJIOTUYECKOU HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIECTBEHHON MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M YN TATEIbCKOMU KYJBTYPBI KaK CpCICTBA B3aHMMOJEHCTBHUS
MCXKAY JIOABMU W ITO3HAHW MHPA,

MOHMMaHNUEe cleuu(PUKU OMOJOTUM KaK HayKd, OCO3HaHUS €€ poiu B (HOpMHUPOBAHHU
PaLMOHATIBHOIO HAyYHOTI'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOIO MPEACTABICHUs 00 OKpYyKaroIleM
MHUpE KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBa, B TMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOSXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JIJIi COBPEMEHHOW MUBUIN3AIUN: 00CCTICUCHHS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHUE TEPCIIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA IMyTEH BBIXOJIA U3 TI100aTBHBIX
HKOJIOTMUYECKUX TPOOJIeM U o0ecTieueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATTBLHOMY
WCITOJI30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;



3aMHTEPECOBAHHOCTD B MOJYYCHUN OMOJIOTMUECKUX 3HAHWH B IIEJISIX MOBBIMICHUS 0OIIei
KyJIbTYpPBI, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTABHOM dYacTH (YHKIHMOHAJIHHOM
IpPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoil Mpu U3y4eHUH OUOJIOTHH;

IMOHMMAHUE CYIIHOCTH METOJIOB ITO3HAHUS, HUCIIOJIb3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJy4yaeMmble 3HAHUS JUIS aHajdu3a U OOBSICHEHHs SBICHUI
OKPYKAIOIIET0 MHUpPAa M MPOUCXOAIIMX B HEM HW3MEHEHUH, YMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJIOTHYCCKUE 3HAHMS IJI1 PCIICHUA
np06neM B PCAJIbHBIX )KU3HCHHBIX CUTYallHUAX,

OCO3HAHHUEC LICHHOCTHU Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTL OCYHICCTBJIATH IIPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAaHWUW 1O OHOJIOTMM B COOTBETCTBUU C >KHU3HCHHBIMU
MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MerTtanpeaMeTHbIe pe3ynbTaThl OCBOCHHs yueOHOTro mpenMera «buonorus» BKIIOYAIOT:
3HAYMMbIE 11 (DOPMHUPOBAHHS MHUPOBO33PEHUST  OOYYAIONIUXCS  MEXIUCIUTIINHAPHBIC
(MeXMmpenIMeTHbIE) O0IeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienuuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SBIIEHUE, TPOIECC, CHCTEeMa, HAy4YHBIH (akT, MPHUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, MCCIIeJOBaHNEe, HAONIOJEHUE, M3MEpPEHUE, IKCIIEPUMEHT W JPYruX), YHHUBEPCAIbHbBIC
yueOHbIe JecTBHs (MO3HABaTEIbHbIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00ECIIEUNBAIOIINE
dbopmupoBanne (YHKIIMOHATHLHOW TPAaMOTHOCTH W COLMAIBLHON KOMIIETCHIIMH OOYJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIITIMHAPHBIE,
MHPOBO33PCHUECKHE 3HAHWUS W YHUBEpPCaJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIMAJIbHOM MPAKTHKE.

MCTaHpCIlMeTHBIC PE3YyJIbTaTbl OCBOCHUS MNPOrpaMMBbl CPCIAHCTO 06H_ICFO 06pa30BaHI/I}I
JOJIKHBI OTpaXaTh:

OBJIaIleHl/le YHuBEpPCaAJIbHBIMU y‘leﬁHbIMI/l nmodHaBaTe/JIbHbIMU HeﬁCTBHHMH:
1) 6a30BbIe JIOrHYecKHe JelicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyaJIM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;



WCIIOJIB30BaTh TPU OCBOCHUHM 3HAaHUH MPHUEMBI JIOTHYECKOTO MBINUICHUS (aHAIU3a,
CHHTE3a, CpaBHEHMS, KiacCUUKaAIMU, OOOOIIEeHHs), PpaCKphIBAaTh CMBICT OHOJOTHUUECKHUX
HNOHITUN (BBLIEIATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBSA3U C APYTUMU HOHATUIMHU);

OIPCACIIATL LCIU ACATCIBHOCTH, 3ajiaBas IapaMCTPbl MU KPUTCPpUU HUX HOOCTUKCHMUS,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTHU C ITIOCTABJICHHBIMU LCISAMU;

UCIOJb30BaTh OMOJIOTMYECKUE MOHATUSA AN OObsICHEHUS (AKTOB U SBICHUN KUBOH
IIPUPOJBL,

CTPOUTHL JIOTHUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaHOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTU U IMPOTHBOPCYHA B paCCMAaTpUBACMbIX SABJICHUSX, (bOpMy.HI/IpOBaTL
BBIBOAbI U 3aKJIIFOUYCHMU S,

MIPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJI MPEICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHONIICHUI B M3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TaKXKe MPOTHBOPEYHHA Pa3HOTO POJIa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX HUCTOUHUKAX;

pa3pabaTrbIBaTh IUIaH peIIeHUs NPoOJIEMBbl C YUETOM aHAIN3a UMEIOLIUXCSl MaTepUaIbHbBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIbBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJILTATOB ILECJIAM,
OLCHUBATb PUCKHU HOCJIGI[CTBI/If/'I JACATCIIbHOCTH,

KOOPJAMHUPOBAaTh U BBIIOJHATH DPAOOTYy B YCIOBUSAX pPEAbHOT0, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOECHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPU PCIICHUU KU3HCHHBIX HpO6J'I€M.

2) 0a30BbIe HCCIeN0BATEIbCKUE e CTBHS:

BIIa/IETh HaBBIKAMH Y4€OHO-MCCIIEI0BATENBCKON U MPOEKTHON eATeIbHOCTH, HaBBIKAMU
paspelieHus npodsieM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHUCKY METO/I0B
pELIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOI0B TO3HAHNS;

HCIIOJIB30BATh PA3JIMYHBIC BHUIAbI ACATCIIBHOCTU IO IMOJYYCHHUIO HOBOTO 3HAHUA, €TO
HHTCpIIpCTAllNH, npeo6pa30BaHH}o U NMPUMCHCHUIO B y‘-Ie6HBIX CUTyaludXx, B TOM 4YHUCIIC TIpU
CO3JJaHNHN y’—Ie6HI)IX " COLUMAJIBHBIX ITPOCKTOB,

(hopMHUPOBATh HAYYHBIM THI MBIIIJICHUS, BJIaJETh HAYYHOW TEPMHUHOJIOTHUEH, KITFOUEBBIMU
MOHATUSAMU U METOJAMU;

CTaBUTb U (I)OpMy.]'IPIpOBaTB COOCTBEHHBIC 3aga4u B 06pa30BaTeJ'IBHOfI JACATCIBHOCTU U
JKN3HCHHBIX CUTYallUAX,

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTYaJIM3UpOBATh 3aJady, BBIJIBUTATH
TUIOTE3Y €€ peleHus, HAXOIUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKICHUI, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;



AHAJIIM3UPOBAThL IIOJYYCHHBIC B XOJAC PCHICHHUA 3aladyu pPE3YIbTaThbl, KPUTHYCCKU
OLICHUBATh UX NOCTOBCPHOCTH, IIPOrHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX;

JaBaTb OLCHKY HOBBIM CUTYyallUsIM, OLICHHUBAaTb HpHO6peTéHHBII>'I OIIBIT,

OCYIIECTBIIATH IIE€JICHANPABICHHBIA MOUCK MEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBHS B
po(hecCHOHATILHYIO CPEy;

YMETh TMEPEHOCUTh 3HAHUS B [O3HABaTEJIbHYI0 M  MPAKTUYECKYI0  00JacTH
JKU3HEIEATEIIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BbIJIBUTI'aTb HOBLIC HJCH, IpCjiaratb OPUTHHAJIBHBIC IMOAXOJAbl W PCUHICHUA, CTABUTH
HpO6HCMBI U 3aJ1a4y, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHU .

3) pa6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX MCTOYHUMKAX MH(OpManuu (TeKcTe ydeOHOro mocobus,
HAYYHO-TIOMYJISIPHOM JIMTEeparype, OMOJOTHICCKUX CIIOBAPSX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B MHTepHeTe), aHAIM3UPOBaTh WHOOPMALMIO DPA3IUYHBIX BUIOB U (QOpPM
MPEICTABJICHUS, KPUTHUYECKU OILICHUBATH €€ JOCTOBEPHOCTHh M HEMPOTUBOPEUUBOCTD;

(dhopMynupoBaTh 3ampoOChl U MPUMEHSATH PA3JIMYHBIE METOJbI TPU TOUCKE U O0TOOpE
Ouosiornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUSI YIeOHBIX 337124,

HpI/IO6p€TaTI> OIIBIT HCIIOJb30BaHHUA I/IH(i)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHBIX TGXHOHOFI/Iﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOT'O UCITIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OpPMY MpeacTaBleHUs OUOJIOTHYECKOM
uH(popmManuu (cxemsl, rpaduKu, JuarpamMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOIb30BaTh HAYYHBIA S3BIK B KAueCTBE CpPEACTBa MpuU padboTe ¢ OMOIOTHYECKOM
uH(popMalien: MPUMEHITh XUMUYECKUe, GU3NYECKUe U MaTeMaTH4eCKHe 3HAaKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-

CUMBOJIMYECKUEC CPCACTBA HATIAJHOCTH,

BJIJIETh HAaBBIKAMU pAclO3HABaHMs M 3alIUThl HMHQOpMaIH, HHOOPMALMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBJIaZIeHl/Ie YuuB€EpCaJIbHBIMH KOMMYHHKATUBHBIMU HeﬁCTBHHMH:
1) o0menue:

OCYIIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cpepax »KU3HU, aKTUBHO y4aCTBOBATh B JIMAJTIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh



CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI TNpeajaraéMoud 3aJayd, YYUTbIBATb HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCHUH);

paciio3HaBaTb HeBep6aanLIe cpeacrBa 06I_HCHI/I$I, IIOHHMMAaTh 3HAYCHUC COIMAJIBHBIX
3HAKOB, NPCAINOCBIIIOK BO3BHUKHOBCHUS KOH(I)HI/IKTHBIX CHTyaHHﬁ, YMCTb CMATYATb KOH(bJII/IKTLI u
BECTHU IIEPETOBOPLI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOILEHUS U B3aUMOJICHCTBUS, MOHUMATh HaMEPEHUS
JIPYTHUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJb30BAHHEM S3BIKOBBIX
CPEJICTB.

2) COBMECTHaAA N1eATCJIbHOCTD:

[IOHUMATh U MCIIOJIb30BaTh MIPEUMYIIECTBA KOMAaHIHOW U UHIUBUAYAIbHON pabOThI pU
pemeHn O0MoI0rnYecKor Mpo0IeMbl, 000CHOBBIBATH HEOOXOMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3aauu;

BBI6I/IpaTB TEMATUKY U MCTOJAbl COBMCCTHBIX JEUCTBUM C y‘IéTOM O6H_[I/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)KJI0T0 dJIcHA KOJIJICKTUBA,

NPUHUMATh I€JIM COBMECTHOM [EATEIbHOCTH, OPraHU30BBIBAaTH M KOOPAMHUPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIaH AEUCTBUN, PACIIPENENATh POJIU C YYETOM MHEHUI

YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU paOOTHI;

OIICHUBATH KAaYCCTBO CBOCTO BKJIaJia U KAXKJIOI'0 y4aCTHUKA KOMaH/IbI B O6IIIPII>1 pe3yiabTart
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHMUBATH HACHU C IMO3WIIMHW HOBU3HBI, OPUT'MHAJIBHOCTH,
HpaKTI/I‘{CCKOﬁ 3HA4YUMOCTH,

OCYHICCTBJIAATh IMO3UTHBHOC CTPATCTHUYCCKOC IMIOBCACHUC B PAa3JIMYHBIX CUTYyalUsIX,
IMMPOSBJIATE TBOPYECTBO U B006pa)KeHI/Ie, OBITh WHUIUMATUBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€HCTBUAMM:
1) camoopranusanus:

HCIIOIL30BaTh OHMOJIOTHUECKHE 3HAHUS UIA  BBISABIICHUS np06neM U UX PCIICHHA B
JKN3HCHHBIX U y‘-Ie6HI)IX CUTyalluAX;

BBIOMpATh HAa OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHUIO K >KMBOM MPHUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIIHX;



CaMOCTOSITEITFHO OCYILECTBIISITh TMO3HABATEIBHYIO JCATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B OOpa30BATEIBHOM JESATCIBHOCTH U
JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEIILHO COCTABJIATH IUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUTECHUN;

JaBaTh OLEHKY HOBBIM CUTYaLUsIM;

paclIMpATh paMKU y4eOHOr0 IPeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHHUIO ITUPOKON SPYIAUIIMU B PAa3HBIX 007IaCTAX
3HaHMUM, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHWBATH
COOTBCTCTBUC PC3YJILTATOB LECIIAM;

BJIa/IETh HaBbIKaMU MO3HABATENIbHOMN pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMbIX JEHCTBHIM
U MBICIIUTENIBHBIX MIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI peduieKCun
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PEIICHMUS;

YMETb OLICHUBATDH PUCKHU K CBOCBPEMCHHO MPUHUMATD PCHICHUSA 110 UX CHUKCHUTO,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIN3€E PE3yJIbTaTOB ACSITEIbHOCTH;

3) npunsiTHE ce0st U APYIUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMAaTh MOTUBBI U apIyMEHTBI IPYIUX [IPU aHAJIN3€ PE3YIbTaTOB AEATEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTH CIIOCOOHOCTH MOHUMATh MHP C MO3UIUHK JPYroro 4€JI0BCKa.

ITPEAMETHBIE PE3YJ/IbTATDBI



[Ipenmernsie pe3ynbTaThl ocBoeHus mporpammbl COO 1o 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue uist yueoHoro npeamera «buosorus» HaydHble 3HaHMS, YMEHUS U
Croco0bI neicTBuil 1o OCBOEHHUIO, UHTEPIIPETALUN
U peo0pa30BaHUIO 3HAHUH, BU/IbI JESATEILHOCTH 110 IOJIyY€HHIO HOBOT'O 3HAHUS U IIPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKXKe B PEAJTbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme mnpenMeTHble pe3yabTaThl MPEICTABICHBI 10 roJiam
00y4eHusl.

Hpe,[[MeTHLIe pPe3yIbTaThbl OCBOCHHA y‘le6HOFO nmpeamMceTa «buonorusy e 10
Kjlacce N0JIKHBI OTpaXaTb:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUs, O BKJIA/Ie POCCUICKUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJIEPKaHNE OMOJIOTUICCKUX TEPMUHOB M TIOHATHMN: KU3Hb, KIICTKA,
opranusM, MeTabonmn3m (0OMeH BeIIeCTB U IMpeBpalleHue SJHEPTUN ), TOMEOCTa3 (CaMOperysuus),
YpOBHEBAsi  OpraHW3aIUs  JKUBBIX  CHCTEM, CAaMOBOCIPOHU3BEICHUE  (PEIPOMYKIIHSA),
HACJIEJICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWOJIOTHYECKHE TeOpUM (KJIETOYHas, XpPOMOCOMHas, MYyTallMOHHasd,
LEHTpaJlbHas JO0rMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 [IeHTpax MHOrooOpa3usi U MPOUCXO0KIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaesnsaTh IPaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMCHHC BJIAJICTb MCTOJJAaMU HAYYHOTI'O IMO3HAHUS B OHOJIOTHH: Ha6JHOI[eHI/Ie 1 OINMCaHUC
JKMBBIX CHCTEM, IIPOLCCCOB U 5[BJ'I€HHI>1, opraHusanvss MW IIPOBCIACHUC OHOJIOrTYECKOr0
SKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHUC 3dBUCHUMOCTU MCIKAY HUCCICAYCMbIMU
BCJIIMYUHAMU, 0OBSICHCHHUE MOJIYYCHHBIX PE3YJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX HOH?ITPIﬁ,
TeopI/Iﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJIbI HA OCHOBAHWH TTOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIICIATh CYHICCTBEHHBIC NMPHU3HAKU BHPYCOB, KJIETOK MPOKAPHOT M DYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
NpeBpaIleHs SHEPTUU B KJIETKE, (POTOCHHTE3a, IIACTHYECKOTO M DHEPreTHYECKOTO OOMEHa,
XE€MOCHHTE3a, MHUTO34, Meﬁ03a, OINIOAOTBOPCHUA, PASMHOXKCHUA, WHANBUAYAJIBHOI'O PAa3BUTUA
opraHusma (OHTOTe€He3);

YMEHHE NMPUMEHSTh TOJy4eHHBIC 3HAHUS ISl OOBSICHEHHS OMOJIOrMYECKHX MPOIIECCOB U
SIBIICHUM, JIJISI IPUHSITHS IPAKTUYCCKUX PEIICHUI B MOBCETHEBHON YKU3HHU C 11€TbI0 00CCIICUCHUS
0€30IMTaCHOCTH CBOETO 37I0POBbS U 3/IOPOBBSl OKPYKAIOIIMX JIFOJIEH, COONIONEHHUSI HOPM
TPaMOTHOTO TIOBEACHUS B OKpYXKAlOUIeW NPUPOTHON cpeae, MOHMMaHHE HEOOXOIMMOCTH
UCIIOJIb30BAHUS TOCTIKCHUN COBPEMEHHON OWOJIOTMU M OMOTEXHOJOTWH Ui PalOHATIBLHOTO
IPUPOJIOTIONIL30BAHMYS,



YMCHHUEC pellaTb JJICMCHTAPHBIC TCHCTUYCCKHE 3aJadyd Ha MOHO- H ,Z[I/IFI/I6pI/II[HOC
CKpCIIUMBAaHUEC, CHCIINICHHOC HACJICAOBAHUC, COCTABIIATh CXEMBI MOHOFI/I6pI/I,Z[HOFO CKpClIIuBaHuA
AJIA IIPEACKAa3aHuA HACJICAOBAHM A ITPU3HAKOB Y OPTaHHU3MOB;

YMEHHE BBIMOHSITH J1a00paTOPHBIC U MpaKTUYECKHe pabOThI, COOII0IATh MpaBWIa MPU
a00Te ¢ yueOHBIM U JIA00pATOPHBIM 000PYI0BAHUEM;
2

yMEHHE KPUTHYECKH OIEHWBATh WU WHTEPIPETHPOBATH HMHMOpPMAIUIO OHOJIOTHYECKOTO
COJIepXKaHUsl, BKJIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX HMCTOYHUKOB (CpEICTBa
MaccoBOM MH(OpMaIUK, HAYYHO-TIOMYJISIPHBIE MaTepUajbl), STHYECKUE ACTICKThI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMECHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKMX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMerHbie  pe3ynbTaThl OCBOCHHUs  ydeOHoro mpenmera «buonorus» ¢ 11
KJlacce NOJDKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJOrMM B CHCTEME HAyYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJIEpKaHNe OMOJIOTMUECKUX TEPMUHOB U MOHATUI: BU, TOMYJIALNS,
reHO(OH/, OSBOJIONMS, JBIXKYIIHME CHIBl ((DaKTOphI) DBOJIOIUH, MPHUCTOCOOJIEHHOCTh
OpPraHu3MOB, BHUJI000pa30BaHME, SKOJOTHYECKHE (DAKTOPBI, HSKOCUCTEMA, MPOJIYLEHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MUTaHUs, SKOJOrn4ecKasi mupamMuaa, OuoreoleHos, onocdepa;

yMEHHE Wu3Jaratb Ouojiornyeckue Teopuu (dBosounoHHas Teopuss Y. JlapBuna,
CHUHTETHYECKasi TEOpHUsl HBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblmeBoro cxozacrsa K.
M. bapa, uepenoBanus IMIaBHbIX HampasiieHu# U nyrei sBomtonuu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHajickoro), onpenensTe rpaHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMCHHC BJIAJICTb MCTOJaMH HAYYHOTI'O IIO3HAHHA B OHOJIOTHH: Ha6HIO,Z[CHI/IC N OIMHUCAHUC
JKHUBBIX CHUCTCM, IIPOLCCCOB U HBHCHHﬁ, opraHuzanuvss MW TIIPOBCACHUC OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BBIABICHHUEC 3aBHUCHMOCTU MCXKAY HUCCICAYECMBIMU
BCIIMYHMHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TGOpI/Iﬁ 1 3aKOHOB, YMCHHE J1€J1aTb BbIBOJbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMCEHUEC BBIACIATE CYHICCTBCHHBIC TPU3HAKU CTPOCHUA OMoJIOrnYecKux 00OBEKTOB: BUJIOB,
MOMYJSIIIAA, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIEHO30B U JKOCHUCTEM,
O0COOEGHHOCTH  TIPOIIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHusl, MPUCIOCOOTCHHOCTH OPTaHU3MOB, NEHCTBUS HKOJIOTMYECKUX (AKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U TIOTOKA SHEPTHH B SKOCHCTEMAaX, aHTPOTIOTCHHBIX N3MEHECHU B
DKOCHCTEMax CBOEM MECTHOCTH, KPYrOBOpOTa BEHIECTB M OHWOTCOXMMHUYECKUX IMKIOB B
ouocdepe;



YMCHHUC NNPUMCHATDH IMOJIYYCHHBIC 3HAHUA IJIA 00BICHEHHUST OMOIOTUUECKUX MpoueCCoOB U
HBHGHI/Iﬁ, JUI IPUHATUS ITPAKTHYCCKUX pemeHHﬁ B HOBCG}IHCBHOﬁ JKU3HU C LOEIBIO o0ecrieyeHus
0€30IacHOCTH CBOETrO 3I0pPOBbS M 3JI0POBBSl OKPYKAIOLIMX JIIOJEH, COONIIONCHHUS HOpPM
IPaMOTHOTO TIOBEIEHHS B OKPYXKAIOUIEH NPHUPOJHON cpele, MOHMMaHHE HEOOXOJUMOCTH
HUCIIOJIb30BaHUA Z[OCTI/DKCHI/II\/’I COBpeMeHHOﬁ OMOJIOr U JIIsL palroHaJIbHOI'O
IPUPOIOTIONIB30BAHYS,

YMEHHE peuiaTh dJIeMEHTapHble OMOJIOTMYECKHE 3aJayd, COCTaBISATh CXEMbl IepeHoca
BEILECTB U SHEPTUU B dIKOcHCTeMax (LEMU MUTaAHUSA);

YMEHHE BBIMONHSITH J1a00paTOpHBIC U MPaKTUYECKUE PabOThI, COOIIIOIATh MpaBUiIa MPH
a00Te ¢ ydeOHBIM U JIA00pATOPHBIM 000PYI0BAHUEM;
2

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHGPOPMAIUIO OUOIOTHMYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaIbl), pPacCMAaTPUBATh TJIOOAIbHbBIC
HKOJIOTMYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOLIeHUs, 0000mas
OMOJIOTMYECKYI0 HMH(QOPMALMI0O W3 HECKOJBKUX HMCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
HNOHSTUMHBIN annapaT OuoJIOruu.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne || HanMeHoBaHue ‘ KosinyecTBO 4yacoB JneKTpoHHbIEe (IIUPPOBLIE)
n/| pasgenoBuTeM [[Beer KoHTposbHbI || [IpakTHYecKy ob6pa3oBaTesIbHbIE PECYPChI
1 IporpaMMbl 0 e paboThbl e paboThbl
1 |[buosiorus Kak 2 0.5 bubaunoreka LIOK
HayKa https://m.edsoo.ru/7f41c2
92
2 |?KuBble cMUCTeMBbI U 1 bubanoreka LIOK
MX OpraHU3aLus https://m.edsoo.ru/7f41c2
92
3 |XuMmuyeckui coctaB|| 8 1 bubanoreka LIOK
Y CTpOeHUEe KJIETKHU https://m.edsoo.ru/7f41c2
92
4 |XKusHegedaTeabHOCT| 6 bubaunoreka LIOK
b KJIETKU https://m.edsoo.ru/7f41c2
92
5 |[PasaMHOXKeHHE U 5 1 bu6aunoreka I[JOK
VH/JUBU/lyaJIbHOE https://m.edsoo.ru/7f41c2
pasBuUTHE 92
OpraHrM3MOB
6 |HacnexnctBeHHOCTh | 8 1.5 bu6aunoreka I[JOK
Y UI3MEHYHBOCTh https://m.edsoo.ru/7f41c2
OpraHvU3MOB 92
7 |Ceneknus 3 bubanoreka LIOK
OpraHU3MOB. https://m.edsoo.ru/7f41c2
92



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
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

Ne || HanMeHoBaHUe KosinyecTBO 4yacoB JnekTpoHHbIe (LU POBbLIE)
n/| paszgenoBUTEM (Beer KoHTpoJbHbl | [IpakTHYecKH 06pa3oBaTe/IbHbIE PECYPCHI
1 porpaMMbl 0 e paboThbl e paboThbl
OcHOBBI
OUOTEXHOJIOTUU
8 |Pe3sepBHOEe BpeMms 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f41c2
92
OBIIEE KOJIMYECTBO 34 0 4
YACOB IIO
[TPOTPAMME
11 KJIACC
Ne || HaumeHoBaHUe KoJsinyecTBO 4acoB JsneKTpoHHbIE (IIUPPOBLBIE)
11/1| pa3zie/ioB U TeM |[Bcero KonTposbHbie|[IpakTiyeckue 06pa3oBaTe/IbHbIE PECYPCHI
IporpaMMbl paboThbI paboThI
1 |9BosawuvoHHasA | 9 1 bubanoreka LIOK
610J10TUSA https://m.edsoo.ru/7f41cc74
2 || Bo3HukHOBeHue| 9 0.5 bubauoreka LIOK
Y pa3BUTHE https://m.edsoo.ru/7f41cc74
»KU3HU Ha
3emie
3 ||OpraHusMbl U 5 1 bu6sunoTteka [JOK
OKpYy>Karolias https://m.edsoo.ru/7f41cc74
cpeza
4 ||CoobmecTBa 1 9 bu6sunoreka [JOK
JKO0JIOTUYECKHUe https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 |[PesepBHOE 2 bu6sunoTteka [JOK
BpeMs https://m.edsoo.ru/7f41cc74
OBILIEE 34 0 2.5
KOJIMYECTBO
YACOB 10
[TPOTPAMME
MOYPOUYHOE INIJTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KosinuecTBO yacoB ‘ Jara JJIeKTpOHHBIE UPPO
n/m Bcero|KonTpoibHble|IpakTudeckue| A3y 1€HHsA| 06pasoBaTesbHbIe pec
paboThI paboThI
1 |buosiorus B 1 bubaunoreka LIOK
CHUCTeMe HayK https://m.edsoo.ru/863
https://m.edsoo.ru/863
2 ||MeTopbl MO3HAHUA 1 0.5 Bubanoreka LIOK
*KUBOM MPHUPO/BbI. https://m.edsoo.ru/863
[IpakTHyeckas
pabora Ne 1
«HAcnonb3oBaHue



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

n/no

Tema ypoka

KosimyecTBO 4acoB

Bcero

KoHTposibHBIE
paboThl

[IpakTHUYecKkue
paboThl

JlaTa
V3y4eHUs

J/1eKTPOHHBIE IUPPO
o6pa3oBaTesIbHbIE PEC

Pa3IUYHBIX
MEeTO/I0B P
U3y4eHUHU
OGHMOJIOTHYECKUX
06 BEKTOB»

Buosoruuyeckue
CUCTEeMbI, IPOLLeCChI
Y UX U3y4eHue

bub6aunoTteka LJOK
https://m.edsoo.ru/863

XUMHUYeCcKHH cocTaB
KJeTKU. Boga u
MUHepaJIbHbIE COJHU

bubanoreka LIOK
https://m.edsoo.ru/863

Benku. Coctas u
CTpoeHUe OeIKOB

bubaunoreka LIOK
https://m.edso0.ru/863

depMeHTbl —
6uoJioTU4YecKHue
KaTaJu3aTophl.
JlabopaTopHas
paboTta N2 1
«M3y4yeHue
KaTaJINTU4YEeCKOHU
aKTUBHOCTHU
depmeHTOB (Ha
npuMepe aMuJiasbl
WJIY KaTaJjiasbl)»

0.5

bubaunoreka LIOK
https://m.edso0.ru/863

YraeBoabl. JIunu bl

bubaunoreka LIOK
https://m.edsoo.ru/863

HyxksienHOBBIE
kucjaotbel. AT®

bubaunoreka LIOK
https://m.edsoo.ru/863

Wctopus u meTo/bl
M3y4eHUA KJIEeTKHU.
KiyieTo4yHas Teopud

bubanoreka LIOK
https://m.edsoo.ru/863

10

KneTka Kak
1IeJIOCTHas KUBas
cucrema

11

CtpoeHnue
3yKapHUOTUYECKOH
KJIETKHU.
JlabopaTopHas
pab6oTa Ne 2
«M3y4yeHue
CTPOEHUSI KJIETOK
pacTeHuy,
PKUBOTHBIX, [PUOOB
Y OaKTepUH Moj,
MHUKPOCKOIIOM Ha

0.5

bubaunoreka LIOK
https://m.edsoo.ru/863
https://m.edsoo.ru/863



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTpOHHBIE PO
n/m Bcero|[KouTtponbHbie|[lpakTrueckue|13yi€HUs|| 06pasoBaTesbHbIe pec
paboThI paboThI
rOTOBBIX
MUKpoOInpenapaTax
Y UX ONUCAHUE»

12 ||O6MeH BelecTB 1 bubaunoreka LIOK
WJIM MeTaboJIu3M https://m.edsoo.ru/863

13 |[®oTocCHuHTES. 1 bubanoreka LIOK
XeMocCHHTE3 https://m.edsoo.ru/863

14 |3nepreTnyecKkuu 1 bu6auoTteka [JOK
06MeH https://m.edsoo.ru/863

15 |PKu3HEeHHBIN MK 1 0.5 bubanoreka LIOK
KJeTKHU. [lesieHue https://m.edsoo.ru/863
KJIETKU. MUTO3.

JlabopaTopHas
paboTta N2 3
«Habusronenue
MUTO3a B KJIETKax
KOHYHKA KopelIika
JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

16 |[buocuHTe3 OGeska. 1 bubaunoreka LIOK
Peaknus https://m.edsoo.ru/863
MaTPUYHOTO
CUHTEe3a

17 ||TpaHcasauus — 1 Bbubanoreka LIOK
6HOoCUHTE3 OeJiKa https://m.edsoo.ru/863

18 ||HekneTo4yHble 1 bubaunoreka LIOK
bOopMbI )KM3HU — https://m.edsoo.ru/863
BUPYCHI

19 | Popmbl 1 Bu6auoTteka LJOK
Pa3MHOXEHUS https://m.edsoo.ru/863
OpraHu3MoB https://m.edsoo.ru/863

20 |Metios 1 bubaunoreka LIOK

https://m.edsoo.ru/863

21 ||O6pa3oBaHue U 1 0.5 bu6saunoTeka [JOK
pa3BUTHE MOJOBBIX https://m.edsoo.ru/863
KJIE€TOK.

Omsiog0TBOpEHHUE.
JlabopaTopHas
paboTa Ne 4
«HM3yyeHue
CTPOEHHUSI MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

n/no

Tema ypoka

KosimyecTBO 4acoB

Bcero

KoHTposibHBIE
paboThl

[IpakTHUYecKkue
paboThl

JlaTa
V3y4eHUs

J/1eKTPOHHBIE IUPPO
o6pa3oBaTesIbHbIE PEC

22

HUHauBuyaibHOE
pa3BUTHE
OpraHM3MOB

bub6aunoTteka LJOK
https://m.edsoo.ru/863

23

['eHeTyKa — HaykKa
0
HacJIe,CTBEHHOCTH
Y U3MEHYUBOCTU

bubanoreka LIOK
https://m.edsoo.ru/863

24

3aKOHOMEpPHOCTH
HacJieJOBaHUSA
IPHU3HAKOB
MoHorubpuaHoe
CKpelluBaHue

bubanoreka LIOK
https://m.edsoo.ru/863

25

JurubpuiHoe
CKpelvBaHUe.
3aKoH
HEe3aBUCUMOTIO
HacJie/J0BaHus
IPHU3HAKOB

bubanoreka LIOK
https://m.edsoo.ru/863

26

CuenJieHHOE
HacJjeJloBaHUe
IPU3HAKOB
JlabopaTopHas
paboTta N2 5
«3yyeHue
pe3yJbTaToB
MOHOTUOPUJHOTO U
JUTHOPUIHOTO
CKpelUBaHUs y
Jpo30odubl HA
rOTOBBIX
MUKpOIpenapaTax»

0.5

bubaunoreka LIOK
https://m.edsoo.ru/863

27

'eHeTHKa moJia.
HacnenoBaHue
IIPYU3HAKOB,
CLIeIIJIEHHBIX C
I10JIOM

Bubanoreka LIOK
https://m.edsoo.ru/863

28

HN3MeH4YHUBOCTb.
HeHnacneacrBeHHas
HU3MEHYHUBOCTb.
JlabopaTopHas
paboTa Ne 6.
U3y4yeHue
MoAUPUKALMOHHOU
M3MEHYUBOCTH,
NOCTPOEHUE
BapUaLlMOHHOTO

0.5

bubaunoreka LIOK
https://m.edsoo.ru/863



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTpOHHBIE PO

n/m Bcero|[KouTtponbHbie|[lpakTrueckue|13yi€HUs|| 06pasoBaTesbHbIe pec

paboThI paboThI
pazau
BapUaLOHHOU
KpPUBOW»

29 |HacnencrBeHHast 1 0.5 bubaunoreka LIOK
M3MEHYUBOCTbD. https://m.edsoo.ru/863
JlabopaTopHas
pa6oTta Ne 7.

«AHa/sM3 MyTauuu y
JIpo30QHUIbI HA
rOTOBBIX
MUKpOIpenapaTax»

30 |leHeTuka yesioBeka | 1 bubaunoreka LIOK

https://m.edsoo.ru/863

31 ||[Pe3epBHBbIN YPOK. 1
0606111eHHe 0
TeMe
«HacneacTBeHHOCTD
Y U3MEHYUBOCTb
OpPraHMU3MOB»

32 ||Ceneknus Kak 1 bu6bsunoteka IJOK
HayKa U nporiecc https://m.edsoo.ru/863

33 ||MeToapbl U 1 bu6sunoreka IJOK
JIOCTUKEHUSI https://m.edsoo.ru/863
ceJIeKI|UM paCTeHUN
Y ’KMBOTHBIX

34 ||buoTexHosorusa Kak| 1 bubanoreka LIOK
oTpac/b https://m.edsoo.ru/863
IPOU3BO/ICTBA

OBLIEE KOJIMYECTBO 34 0 4

YACOB I10 [TPOTPAMME

11 KJIACC
Ne Tema ypoka KoJsinuyecTBO 4acoB ‘ Jata JJIeKTPOHHbIE U PC

n/m Bcero|KonTposibHble|IpakTudeckue| 13y I€HHUA| 06pasoBaTe/bHbIE pec

paboThl paboThl

1 |9Bosouusa u 1 bubauoTteka HIOK
METO/ibl €€ https://m.edsoo.ru/86:
M3y4eHUs

2 |[UcTopuda pa3BuTud 1 BubauoTteka LLOK
npeJicTaBJIeHUN 00 https://m.edsoo.ru/86:
3BOJIIOLIMU

3 |[MukpoaBoJonUs 1 bu6sunoTteka [JOK

https://m.edsoo.ru/86:



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e

Tema ypoka

KosndecTBO 4yacos

Bcero

KoHTposibHBIE
paboThl

[IpakTHUYecKkue
paboThl

JlaTa
V3y4eHUs

JJIEKTPOHHbBIE LU P
06pa3oBaTe/IbHbIE Pe

[Tonysnanusa Kak
3JIeMeHTapHas
e/IMHULA BUJA U
3BOJIIOLMH.
JlabopaTopHas
paboTta N2 1
«CpaBHeHHe BU/I0B
no
MOp(0JI0TUIeCKOMY
KPUTEPHUIO»

0.5

bubsaunoTteka [JOK
https://m.edsoo.ru/86:

JBYKy1IMEe CUJIBI
(s1eMeHTapHbIE
dakTophI)
3BOJIIOLU U

bubaunoreka LIOK
https://m.edsoo.ru/86:

EcTecTBeHHBIN
0T60p U ero GpopMbl

bubaunoreka LIOK
https://m.edsoo.ru/86:

Pe3ysibTaThl
3BOJIOLUHU:
NPUCIOCO6JIEHHOCTD
OpraHU3MOB U
BU/I000pa3oBaHUe.
JlabopaTopHas
pab6ota Ne 2
«Onucanue
NpPUCIOCOOJEHHOCTH
OopraHvMsMa U ee
OTHOCHUTEJIbLHOTO
XapakTepa»

0.5

bubaunoreka LIOK
https://m.edsoo.ru/86:

HanpaBJsienus u
nyTH
MaKpO3BOJOLUU

bubaunoreka LIOK
https://m.edsoo.ru/86:

Heob6paTumocThb
3BOJIIOIIU U

10

HcTopusd KU3HU Ha
3eMJie M METO/ibI eé
M3y4eHUs

11

['mnoTe3nl
NPOUCXOXKAEHUS
’>KU3HU Ha 3eMJie

bubauoTteka HIOK
https://m.edsoo.ru/86:

12

PasBuTHE KU3HU HA
3eMJie 110 3paM U
nepuozam

bubaunoreka LIOK
https://m.edsoo.ru/86:

13

OcHOBHBIE 3TalbI
3BOJIIOIIUH
pPacCTUTENIBHOTO U

0.5

bubauoTteka LIOK
https://m.edsoo.ru/86:



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

n/no

Tema ypoka

KosndecTBO 4yacos

Bcero

KoHTposibHBIE
paboThl

[IpakTHUYecKkue
paboThl

JlaTa
V3y4eHUs

JJIEKTPOHHbBIE LU P
06pa3oBaTe/IbHbIE Pe

>KUBOTHOI'0O MUpa.
[IpakTHyeckasa
paborta Ne 1
«M3y4yeHue
VICKOITaeMbIX
OCTaTKOB pacTeHUU
Y ’KUBOTHBIX B
KOJIJIEKLUAX»

14

CoBpeMeHHas
cucrema
OpraHUYECKOro
Mupa

bubauorteka LHIOK
https://m.edsoo.ru/86:

15

JBOJIIOLIMSA Ye0BeKa
(aHTpOMOTreHes)

bubaunoreka LIOK
https://m.edsoo.ru/86:

16

JABUXKyLe CUIbl

(dbaxTopHI)
aHTPOMNOTeHe3a

bubaunoTteka LHIOK
https://m.edsoo.ru/86:

17

OcHOBHBbIE CTaaHuH
9BOJIIOIIMH YeJIOBEKA

18

YesioBeyeckHe pachl
Y IPUPO/IHbIE
ajlanTalyu
yeJsioBeKa

bubaunoreka LIOK
https://m.edsoo.ru/86:

19

Pe3epBHBIN YPOK.
060611eHHE IO TEME
«BO3HUMKHOBEHME U
pa3BUTHE )KU3HU HA
3emie»

H3KOJIOI‘I/IH Kak HayKa‘

|

21

Cpenpl 06UTaHUS U
3KOJIOTUYECKHE
bakTOophI

bubaunoTteka LIOK
https://m.edsoo.ru/86:

22

AbuoTU4eckue
bakTOpHIL.
JlabopaTopHas
pab6oTa Ne 3.
«Mopdosioruueckue
0COOEHHOCTH
pacTeHuu u3
Pa3HBIX MeCT
0OUTaHUS».
JlabopaTopHas
pab6oTa Ne 4.
«BaMsiHue cBeTa Ha

0.5

bubauoTteka LIOK
https://m.edsoo.ru/86:



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

n/no

Tema ypoka

KosndecTBO 4yacos

Bcero

KoHTposibHBIE
paboThl

[IpakTHUYecKkue
paboThl

JlaTa
V3y4eHUs

JJIEKTPOHHbBIE LU P
06pa3oBaTe/IbHbIE Pe

POCT U pa3BUTHUE
YEePEHKOB KOJIEyCa»

23

BuoTtuuyeckue
bakTOpHI

bubsunoTteka [JOK
https://m.edsoo.ru/86:

24

JKOoJIOTUYECKUE
XapaKTepUCTUKHU
NONYJIALUHU.
[IpakTHyeckas
pab6ota Ne 2
«IlogcuéT
NJIOTHOCTH
HNOMyJIALUNA pa3HbIX
BHU/I0B pacTEHHI»

0.5

25

CoobiecTBa
OpraHM3MOB —
OHOILIEHO03

bubaunoreka LIOK
https://m.edsoo.ru/86:

26

JKOJIOTUYECKHE
CUCTEMBI
(skocucTeMbI)

bubaunoTteka LHIOK
https://m.edsoo.ru/86:

27

OcHOBHBbIE
IoKasaTeJu
9KOCHCTEMBI.
JKoJIOTHUYECKHUE
NUpaMUJBbI.
CBoiicTBa
9KOCHCTEM.
Cykueccusa

bubaunoreka LIOK
https://m.edsoo.ru/86:

28

[IpupoaHbie
3KOCUCTEMBI

29

AHTpOIIOTEHHBbIE
3KOCUCTEMBbI

30

Buocdepa —
rjo6ajbHasd
3KOCUCTEMA 3eMJIU

bubaunoreka LIOK
https://m.edsoo.ru/86:

31

3aKOHOMEPHOCTH
CyLeCTBOBaHMUA
6uocdepsnl

bubauoTteka IOK
https://m.edsoo.ru/86:

32

YesioBEe4YeCcTBO B
6uochepe 3emau

33

CocyiiecTBoBaHue
OpUpOJbI U
yesJi0oBe4yecTBa

bubaunoreka LIOK
https://m.edsoo.ru/86:

34

Pe3epBHBIN YPOK.
0O6o00611IeHHEe TEMBI



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

Ne Tema ypoka KoJsinyecTBO 4acoB ‘ Jara JJIeKTPOHHbIE ITUPPC

n/m Bcero| KouTtponbhbie|llpakTryeckue|3y1€HUsA|| 0GpasoBaTesbHbIe pe
paboThI paboThI

«Coob1ecTBa u
3KOJIOTHYEeCKHE
CHUCTEMBI»

OBIIEE KOJIMYECTBO 34 0 2.5
YACOBIIO ITPOTPAMME
YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET





