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INOACHUTEJBHAS 3AIIUCKA

[Ipu pa3zpaboTke mporpaMMbl MO OMOJIOTUM TEOPETHUECKYIO OCHOBY JJIsl ONpeaeNeHUs
MOJIXO0J0B K (OPMHUPOBAHHIO cojepkaHMs ydeOHoro mpeamera «buonorus» cocTaBuiIn:
koHnentyanapHbie nosoxkeHuss GI'OC COO o B3auMOOOYCIIOBJIEHHOCTU IIEJIeH, COJEpIKaHMs,
pe3ynbTaToB 00y4yeHUsi U TpeOOBaHMI K ypOBHIO NMOATOTOBKH BBITYCKHHUKOB, MOJOXEHHUS 00
O0IIMX IeNAX M MPHUHINIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero o6pasoBanus B Poccuiickoit denepannu, a Takke MOJIOXKEHUS O crieluduke ONoIoru,
e€ 3HAUECHUM B IO3HAHUU JKUBOM NPUPOABI U OOECHEUEHHUU CYIIECTBOBAHUS YEIOBEYECKOrO
obmecta. CorjlacHO Ha3BaHHBIM I10JIOKEHUSM, ONPeleTICHbl OCHOBHbIE ()YHKIIUU TPOTPAMMBI 110
OMONIOrUM U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Aaér npeAcTaBiICHUE O LEIIX, 00 o0IIeil cTpareruu o0y4eHus,
BOCIIUTaHUS W Ppa3BUTUS OOy4alOUMXCSd CcpeacTBaMu ydyeOHoro mpenmera «buomorus»,
ompenenseT o0sf3aTeNbHOE MPEeIMETHOE COAEpKAaHHE, €ro CTPYKTYpY, paclpeaeneHue Io
paszenam U TemMaM, PEKOMEHIYEMYIO MOCJIEI0BAaTEeIbHOCTh U3YUYEHHUs y4eOHOro maTepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa30BaTENbHOIO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yyaromuXcs.

B mporpamMe 1o OHONOrMHM TakKe YYUTBIBAIOTCS TpPeOOBaHUS K TIJIAHUPYEMBIM
JUYHOCTHBIM, METallpeIMETHbIM W TPEIMETHBIM pe3yibTaraM OOydeHUs B (HOpPMHUPOBAHHH
OCHOBHBIX BHJIOB Y4€OHO-TT03HABATEIHHOU JACSITEIHHOCTH/Y4EOHBIX IEHCTBUI 00yJaronmxcs mo
OCBOCHHIO COJIEPIKaHMS OMOJIOTHYECKOr0 00pa3oBaHUsI.

B mporpamme mo 6monoruu (10—11 xmaccel, 6a30BBIil YPOBEHb) peaiM30BaH MPUHIIUIL
MPEEMCTBEHHOCTH B U3YyYeHHUU Ouosoruu, Onmarofaps ueMy B HeW MpocMaTpuBaercs
HaIpaBJICHHOCTh HAa pa3BUTHE 3HAHUI, CBSI3aHHBIX C (POPMUPOBAHHEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33pEHHS, I[EHHOCTHBIX OpHEHTAUUWH  JUYHOCTH, OKOJOTMYECKOTO  MBIIIJICHHUS,
NIPEACTaBICHUA O 3J0pOBOM 00pa3ze >KM3HHM M OEpexHBIM OTHOLIEHHEM K OKpY)Karollen
npupojHoi cpene. [loaTomy Hapsny ¢ u3ydeHrueM oO0LIeOn0IOrMYeCKUX TEOPHH, a TaKkKe 3HaHUN
O CTPOEHUHU JKUBBIX CHUCTEM pAa3HOI'O paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX
IPOLIECCOB B MpOrpamMmMe Mo OMOJIOTHH Y eIeHO BHUMAaHHE HCIIOIb30BaHUIO TOTYYSHHbBIX 3HAHUN
B TIOBCEJHEBHOM HW3HU AN pPELIEHHs MPUKIAJHBIX 3aJad, B TOM 4YHCIE: MpoQUIaKTUKU
HACIIE/ICTBEHHBIX ~ 3a00J€BaHMil  4YeloBeKa, MEIUKO-TEHETHYECKOr0 KOHCYJIbTHPOBAHUS,
000CHOBaHHUS KOJOIMYECKH 11€71ec000pa3sHOro MOBENEHUs B OKpY’Karollel MPUPOAHON cpere,
aHaJlM3a BIIMSHUS XO3SMCTBEHHOM JESITENbHOCTH 4YEJIOBEKAa HA COCTOSHHUE HPUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHUMAaHMS K IMPHUKJIAJHOM HAIpaBICHHOCTH y4eOHOIo
npeamera «buosorus» MpPOIUKTOBAHO HEOOXOAMMOCTBIO OOECIeUeHUsl YCIOBUU NIl pelIeHUs
OJTHOW M3 aKTyaJIbHBIX 3aJ1a4 IIKOJIBHOTO OMOIOTHYEeCKOro 00pa3oBaHus, KOTOpas peanoiaraer
dbopmupoBaHrue y OOydYarOIIMXCS CIHOCOOHOCTH aJalnTHPOBATHCS K HM3MEHEHHSIM JAMHAMHYHO
pa3BUBAIOIIErOCsS COBPEMEHHOI0 MUPA.

Buonorust Ha ypoBHe cpemHero oomero oOpa3oBaHUs 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (GOopMHpOBaHHE y OOYYAIONIMXCS TMPEACTABICHHH O HAYYHOW KapTHHE MHpA,
paciupsier 1 060011aeT 3HaHUsI O KUBOH MpUpoje, €€ OTIMUNUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alluM M SBOJIOLMH, CO3JAET YCIOBUSA [UIS: TO3HAHHUS 3aKOHOB YUBOW IPUPOJBI,



¢dbopmupoBanus (yHKIMOHATIBHONW TPaMOTHOCTH, HaBBIKOB 3J0pPOBOrO M 0Oe3omacHoro obpasza
YKU3HH, YKOJTOTHIECKOT0 MBIILJICHHUS, IIEHHOCTHOTO OTHOIICHHS K KUBOM MPUPOJIE U YETIOBEKY.

Bonpmioe 3HaueHHe OWOIOrHS HMEET TAKKE [JIs PEIICHHsS BOCIHUTATEIBHBIX U
pa3BUBAOIIMX 3a7a4 CPEIHEr0 OOIIEero 00pa3oBaHus, COMAIM3AIMN 00yJarommxcs. M3yueHune
Owoyoruu o0ecrneYnBacT yCIoBHs 1T (HOPMUPOBAHKS HHTEIICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U WH(OPMAIMOHHBIX HABBIKOB, JCTETHYCCKOW KYJIBTYPBI, CIOCOOCTBYET HWHTEIpalluu
OMOJIOTMYECKUX 3HAHWH C MPEACTABICHUSIMHU U3 JPYIMX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuku, XumMuu U reorpadun. Ha3BaHHbBIC TOJOKEHUS O TIPEIHA3HAYCHUN Y4eOHOro mpeaMera
«buoorusy cocTaBUIM OCHOBY JIJIsI ONIPEICIICHHS MTOAXO0I0B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TO
COZIepKaHUs, TPEACTABIEHHOTO B IPOrpaMMe M0 OMOJIOTHH.

OT160p conepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUHI KyJIbTYPOCOOOPAa3HOrO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYarOIIHecs TOKHBI
OCBOUTb 3HAHMSI M YMEHHUs, 3HAUUMbIe I (OPMUPOBAHMS OOIIEN KYyJIbTYphl, ONpPEIEISIONINe
aJIeKBaTHOE IOBEJEHHE YeJlIOBeKa B OKpYXKarolledl HpUpOIHOIl cpene, BOCTpeOOBaHHBIE B
IIOBCE/IHEBHON KHM3HHU U NpaKkTUUecKol JesrenbHocTH. Ocoboe MecTo B 3TOH cucTremMe 3HaHWH
3aHUMAIOT 3JIEMEHTBl COAEp)KAaHUS, KOTOpble CIIy)KaT OCHOBOM 11  (OpMHpPOBAHUS
MIPEJCTaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHPAa U LIEHHOCTHBIX
OpPHEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHHU3aIMU OMOJIOrHYecKoro o0pa3oBaHusl.

CTpykTypupoBaHHE coJepXaHUs y4yeOHOro Matepuaia B IMporpamMme Mo OHOJIOTHU
OCYIIECTBJICHO C Y4ETOM MPUOPHUTETHOrO 3HAYCHHS 3HAHUH 00 OTIMYHUTEIHHBIX OCOOEHHOCTSIX
KHUBOU MPUPO/IBI, 0 €€ YPOBHEBOM OpraHU3al[MH U ABOJIIOLUU. B COOTBETCTBUHU € 3TUM B CTPYKTYpE
yuebHoro npeamera «buosiorus» BbIIENEHbI CIEAYIOIINE coJepKaTeabHble TMHUU: «bruonorus
Kak Hayka. MeToJpl HayyHOro nmo3HaHus», «Kinerka kak 6uosiornyeckas cucremay, «Opranusm
Kak Omonmormyeckasi cucrema», «Cuctema U MHOrooOpasue OpraHudecKoro MHUpay, « IBOIIOLHUS
YKUBOU MIPUPOJIBI», « IKOCUCTEMBI U TPUCYIINE UM 3aKOHOMEPHOCTH .

Henbp n3ydenus yueObHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIaJICHUE
O0yJaloNMMHCA 3HAHUSMH O CTPYKTYPHO-()YHKIIMOHAJIBHOH OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U NpUoOpEeTeHNEe YMEHUH UCIIOIb30BaTh ATH 3HAHUS JJIsl TPAMOTHBIX JEHCTBUN B
OTHOILIEHUHU OOBEKTOB KUBOW MPUPOABI U PELICHUS Pa3IMYHbIX )KU3HEHHBIX IPOOJIEM.

JlocTikeHne Lenu u3ydeHus ydyeOHoro mpeamera «buosorus» Ha 06a30BOM ypOBHE
00€eCreunBaeTcsl pelieHUEeM CIEAYIOLIMX 3a/1a4:

OCBOGHHE OOYYaIOUIMMHUCS CHUCTEMbl 3HaHMM O OMOJOTMUYECKUX TEOpHUAX, YUYECHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, I'MIIOTe3aX, MpaBHJaX, CIYyXalluX OCHOBOM A (GopMHUpOBaHUS
MIPEJCTaBICHUH O €CTECTBEHHO-HAyYyHOHl KapTHHE MHpPa, O METO/Jax HAy4YHOro IO3HaHu,
CTPOEHUH, MHOIro00Opa3uu M OCOOEHHOCTAX JXUBBIX CUCTEM pPa3HOTO YPOBHS OpraHu3alluH,
BBIIAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX MCCIIEA0BAHUSIX B OMOJIOTUH;

(dopmupoBaHue y oOy4arouMxcs MO3HABATENIbHBIX, UHTEJUIEKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN B MpOLleCce aHaJIM3a JaHHbBIX O MYTAX Pa3BUTHSA B OMOJIOTMU HAYYHBIX B3TJISAOB,
nJel U MOAXO00B K U3yUEHUIO KUBBIX CUCTEM Pa3HOr 0 YPOBHS OpraHU3aluM;

CTaHOBJICHME Yy oOOydaromuxcsi oOmel KyJIbTypbl, (YHKIHOHAJIbHON TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHSATH M OLICHUBATh SIBJICHUS OKPYKAIOIIEro MHpa >KUBOM MPHUPOJbLI Ha
OCHOBAHUU 3HAHUI U OTBITA, OJYYEHHBIX TPU U3YUEHUN OMOJIOTUH;



dbopMupoBanre y 00y4arolmuxcsi YMEHUN HJUTIOCTPUPOBATH 3HAUEHUE OMOIOTHYECKUX
3HAHUM B MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTUN 1 arpoOUOTEXHOJIOTHIA;

BOCIHUTaHUE YOEKIEHHOCTH B BO3MOKHOCTU IIO3HAHMS YEJIOBEKOM >KHMBOW MPUPOJIBI,

HEOO0XOIMMOCTH OEPEeKHOr0 OTHOILIEHUS K Hell, COOII0AEHUs STHYECKUX HOPM IIPU MPOBEIECHUN
OMOJIOrMYECKUX HCCIeI0BaHU;

OCO3HAHUE I[EHHOCTU OMOJIOTMYECKMX 3HAHUM JUIA MOBBIIIEHUS YPOBHS 3KOJOTMYECKON
KYJIBTYPBI, U151 POPMHUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IPUMEHEHUE TPHOOPETEHHBIX 3HAHWM M YMEHHMH B MOBCEIHEBHOM JXU3HU JUIS OLIEHKU
MIOCJIEAACTBUNA CBOEHM [JEATENbHOCTH IO OTHOLIEHHIO K OKpY’Kawlled cpeae, COOCTBEHHOMY
3/10pOBBI0, 00OCHOBAHUE U COOJIIOIEHUE MEp MPOPUIAKTUKY 3a001€BaHUI.

B cucreme cpennero obuiero odpazoBanus «buonorus», nsydaemas Ha 6a30BOM ypOBHE,
ABISIETCA OOSI3aTENbHBIM yYEOHBIM IPEIMETOM, BXOASIIUM B COCTaB IPEIMETHOH 001acTH

«ECTGCTBCHHO-HayT-IHBIe npeaAMEThD).

Jnst u3ydenust 6nosioru Ha 6a30BOM YPOBHE CPEIHEro 00IIero oopa3oBaHus OTBOAUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hemeno), B 11 kmacce — 34 gaca (1 gac B Heneno).

COIEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorus kak Hayka.
buonorus xak Hayka. CBsi3b OMONOTMM C OOIIECTBEHHBIMU, TEXHHUECKUMH U JPYTUMHU
€CTeCTBEHHBIMH HaykamH, Quiocodueil, 3THKOH, 3creTnkold u mpaBoM. Ponp Ouonoruu B

(opMHUPOBaHUU COBPEMEHHON HayyHOU KapTUHBI Mupa. Crucrema OMOJIOrHYECKUX HayK.

MeToabl MO3HAHMS JKUBOU IMPpUPOJAbI (Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAHUEC, UBMCPCHHC,
KJ'IaCCI/I(i)I/IKaLlI/IH, MOACIIMPOBAHUEC, CTATUCTUYCCKAS 06pa60TKa ,I[aHHLIX).

JdeMoHcTpanuu:
Hoptpetsi: Y. lapBun, I'. Menaens, H. K. Konsuos, [{x. Yorcon u ®@. Kpuk.

Tabnuibl 1 cXeMbl: «MeTo/Ibl TO3HAHUS )KHBOM TPUPOIBD).

JlabopaTopHble U NpaKTHYeCKHEe PA0OOTHI:

[Ipaktuueckass pabora Ne 1. «Mcrnonp3oBaHMEe pa3aUYHBIX METOJOB MpPU H3YYEHUH
OMOJIOTUYECKUX O0BHEKTOBY.



Tema 2. 7KuBble ccTEMbI U X OPraHu3alusi.

XKusble cuctembl (OHOCHCTEMBl) KaK NMpeAMET u3ydeHus Ouosiornu. OTIUYHE >KHUBBIX
CHCTEM OT HEOPraHMYECKOH MPUPOJBI.

CBoiicTBa OmocucTeM © HX pa3HooOpaswe. YPOBHU OpraHU3alUu OUOCHCTEM:
MOJIEKYJIIPHBIM,  KJI€TOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBINA,  MOMYJSIIMOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOreoeHOTUYECKUi), OnochepHBIH.

JdemoHcTpauun:

Tabmunpl u cxeMmbl: «OCHOBHBIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3aluy >KUBOMU
HIPUPOABD).

O6opyznosanue: Mmoaensb Moiaekyssl JJHK.

Tema 3. XumMuuyeckunii cOCTaB M CTPOEHNE KJIETKH.

XUMAYECKUN COCTaB KJIETKH. XUMHAYECKUE DJIEMEHTEL: MaKpO3JIEMEHTBHI,
MHKpPO3JIEMEHTHI. Boa 1 MuHepabHbI€ BENIECTBA.

OYHKIIMU BOJBI U MHUHEPAJIBHBIX BEHIECTB B KjeTke. IlojaepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoeHue 60enkoB. AMUHOKHUCIOTEI — MOHOMEpHI OenkoB. HezameHnumble
U 3aMEHUMBbIE AMHHOKHCIOTHI. AMHUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEJIKOBOM
MOJIEKYJIbl (TME€pBUYHAsl, BTOpPUYHAS, TPETUUYHAsT W YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa O6enkoB. buonorndeckue GyHKIIMN OCITKOB.

depMeHTHl — OMosoruueckue katanus3atopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas  cneuupuuyHocte. Kodepmentel. Burtamusbl.  Otanums  (QepMEeHTOB  OT
HEOPraHUYECKUX KaTaJu3aTOPOB.

VYrieBoasl: MOHOCaxapu bl (TII0K03a, pudo03a U 1e30Kcuprbo3a), Aucaxapuasl (caxaposa,
JAKTO33a) M TONHMcaxapuabl (Kpaxmal, TIMKOICH, IeJUIo3a). buonorudeckue QyHKIAA
YTJIEBOJIOB.

Jlununel: Tpurnuuepuabl, ¢ochomunuasl, crepoupl. ['mapodunbHO-TUAPOPOOHBIE
coiictBa. buonornueckue ¢pynkunu naunuaos. CpaBHEHHE YTJIEBOAOB, OEJIKOB M JIMIUJOB Kak
HCTOYHUKOB SHEPIUH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u gynkuuu JAHK. Crtpoenune u ¢pynkuuu PHK. Buast PHK. AT®: ctpoenue u

(byHKIMH.



[uronorus — Hayka o kineTtke. KilerouHass Teopust — npuMep B3aUMOACUCTBUSA UACH U
(akToOB B HAYYHOM IO3HAHUHU. MeTO/Ibl U3ydeHHUs KJIETKH.

Krnerka kak nenoctHas xuBasi cuctema. O0IIHe MpU3HAKKN KIETOK: 3aMKHYTasi Hapys>KHas
MeMOpana, mojekyinbl JIHK kak reHeTH4ecKuid anmapar, CHCTeMa CHHTe3a OellKa.

Tunel KIETOK: DJyKapuoTHUecKass W Tpokapuotudeckas. OCOOEHHOCTH CTPOCHHS
npokapuotTuyeckoi kinetku. Knerounas crenka 6aktepuii. CTpoeHue 3yKapuOTHYECKOM KIIETKH.
OCHOBHBIE OTJINYHS PACTUTENHHOM, )KUBOTHON M IPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJIMKC, UX (DYHKIIUH.
[Tnasmatnueckass meMmOpaHa, e€ cBoiictBa M ¢yHKmMu. lluTomnasma u e€ OpraHOMIBI.
OnnomemOpannbie opraHou sl kinetku: DIIC, annapar I'onbmpku, mmuzocomsl. [TonyaBToOHOMHBIE
OpraHoOM/Ibl KJIETKU: MUTOXOHIPUH, IacThabl. [Ipoucxoxienne MUTOXOHAPUI U r1ac TUJL. Buabl
wiactu]. HememOpaHHblE OpraHoMJbl KIETKH: PUOOCOMBI, KJIETOUHBIH LEHTP, LEHTPUOJIH,
PECHUYKH, )KT'yTUKH. DyHKIIUM OPraHOW0B KJIETKH. BKitoueHus.

Anpo — perynsaTopHbsiii HeHTp kieTku. CTpoeHue siipa: siaepHas 000JI04Ka, Kapuoria3ma,
XPOMATHUH, SAPBIIIKO. XpPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.
JdemoncTpanuu:

[optpetsi: A. JleBenryk, P.T'yk, T.IIBann, M. llneiinen, P. Bupxos, [Ix. Yorcon,
®. Kpuk, M. Yunkusnc, P. ®pankmun, K. M. bap.

Jluarpammbl: «Pacripesenienne  XMMHYECKHMX JJIEMEHTOB B  HEXHUBOM  NpHUpoje»,
«PacmpeneneHre XUMHUUECKUX 3JIEMEHTOB B JKUBOH IPUPOJIE».

Tabmumel u cxemsl: «I[lepuoanueckas TabiaMIa XUMHYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOABI», «brnocunTes 6enkay», «CTpoeHne MoJeKybl 0enka», «CTpoeHue GpepMeHTay,
«HyxnennoBbie kucnotsl. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHHne 3yKapuoTHY €CKON
KIeTkn», «CTpoeHue >KMBOTHOM KIETKW», «CTpOEHHME pacTUTENBbHOW KiIeTKH», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKN», « CTpoeHuE siipa KIETKU», « YTIIEBOABD», «JInmubn.

OO0opy/i0BaHKE: CBETOBOM MHUKPOCKOI, 00OPYIOBaHUE IJis MPOBEACHUs HAOJIIOJICHUH,
U3MEpPEHUH, SKCIIEPUMEHTOB, MHUKpPOIIpEnapaThl PacTUTEIbHBIX, )KUBOTHBIX W OaKTepUaJIbHBIX
KJIETOK.

JlabopaTopHble M MpakTHYeCKHe PadoThI:

JlabopaTtopHast padora Ne 1. «M3yyeHne KaTaIMTUYECKONW aKTUBHOCTH (pepMeHTOB (Ha
[IpUMepe aMUJIa3bl UM KaTajasbl)».

JlabopatopHasi pabota Ne 2. «M3ydeHue CTpOEHHUs KIJIETOK pPACTEHHH, >KHBOTHBIX H
6a1<TepI/1171 oA MUKPOCKOIIOM Ha I'OTOBBIX MHUKpPOIIPEIapaTax U uX OIMUCAaHUEC.

Tema 4. KuzHeaesaTeJdbHOCTDb KJIETKH.



O6men BemiecTB, UM MeTa0oMM3M. AcCUMWISAIUSA (IJIACTUYECKUA OOMEH) u
JTUCCUMUJISINS (PHEPreTUYECKUii 0OMEH) — IB€ CTOPOHBI €MHOTO Tpoiecca Mmerabonusma. Poib
3aKOHOB COXPaHEHHS BEIIECTB M DHEPIUU B IOHUMAHUU METaboIu3Ma.

Tunbel oOMeHa BellecTB: aBTOTPO(HBIM U reTeporpodHbiii. Poas depmeHTOB B 00OMeHe
BEIIECTB U MPEBPAILCHUH YHEPTUU B KJICTKE.

@orocunTe3. CBeroBas u TemHOBass (a3l (oTocuHTe3a. Peakiuu ¢doTocuHTe3a.
DddexTuBHOCTL hoTOCHMHTE3a. 3HaUeHHE (POoTOCHHTE3a /ISl )KU3HM Ha 3emiie. BiusiHue ycnoBuid
cpeasl Ha POTOCHHTE3 M CITOCOOBI TTOBBIMICHUS €0 TPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUU.

XeMocuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS JKU3HU Ha
3emue.

OHeprernueckuii oOMeH B KieTke. PacluuenyieHue  BelecTB, BbIIEICHUE U
aKKyMYJIMPOBaHUE SHEPIUH B KIIETKE. DTalbl SHEpreTuueckoro ooMena. I'nukonus. bpoxxenue u
ero Buiabl. KuciaopogHoe OKHCIEHHE, UM KJIE€TOYyHOoe AblxaHue. OKuCIUTEIbHOE
¢dochopunuposanue. IHHEKTUBHOCTH 3HEPreTUHIeCcKoro oOMeHa.

Peakuun marpuuHoro cunte3a. ['enermueckas wunpopmauus u JHK. Peanmsanus
reHeTndeckod mH@opMauuu B KieTke. ['eHeTHueckuil Koa M ero cpoicrBa. TpaHCKpUIIUS —
matpuuHblii cuHTe3 PHK. Tpancmsuus — 6uocunres 6enka. Otanbl TpaHcasanuu. KogupoBanue
aMUHOKHUCIOT. Poik pubocom B OnocuHTE3€E OeKa.

Heknerounsie ¢opmbel ku3Hu — Bupycel. Mcropuss otkpeitus BupycoB (/.
N. BanoBckuit). OCOOCHHOCTH CTPOEHUST M KU3HEHHOrO0 IMKIa BUPYCcOB. baktepmodarm.
bone3nu pacreHuii, ;kMBOTHBIX U U€JIOBEKa, BHI3bIBa€Mble BUpycaMu. Bupyc ummyHonedunnra
gyenoeka (BUY) — Bo3Oyaurens CIIMla. OOpaTHas TpaHCKPHUIILIKS, peBepTaza W WHTErpasa.
[MpodunakTika pacnpocTpaHEeHUs BUPYCHBIX 320 0JIeBaHUH.

JdemoHcTpanum:
[optpetsi: H. K. Konbios, JI. . UBanosckuii, K. A. Tumupszes.

Tabmuubl ~ u  cxembl: «Tunel  nutanus»,  «Mertabomusm»,  «MUTOXOHIPHUS»,
«QHepreTuyeckuid odMen», «Xmopomnnacty, «Porocunred», «Ctpoenne JHK», «Ctpoenue u
¢yHKkuMoHUpoBaHue reHa», «CuHre3 Oenka», «['eHermueckuit kom», «Bupycei»,
«baktepuodarn», «Ctpoenne u ku3HeHHbIH 1ukia Bupyca CIIM]/la, Oakrepuodaray,
«Pemmxkanus JTHK.

O6opynoBanue: Mmonenu-anmaukanuu «Yasoenue JHK u tpanckpunuus», «buocunres
6enka», «CTpoeHue KIeTKu», Moaeib cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe U MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kneroynslii UK, WM KU3HEHHBIH LUK KieTku. MuTepdasa m muto3. Ilpomeccsr,
nporekarone B uHTepdasze. Perumkanus — peaknus matpuunoro cunrtesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HabOp — KapuoTUN. JIMIUIOMIHBIA W TaljJouJHBIH XPOMOCOMHBIE



Habopbl. XpomaTuabl. L{uTonornyeckne OCHOBBI Pa3MHOXKEHUS U WHIUBUIYAJbHOT'O PA3BUTHS
OpraHH3MOB.

Henenue knetku — MuTo3. Ctaauu Mmuto3sa. [Iporecchl, mporucxoasiiye Ha pa3HbIX CTATUIX
MHUTO3a. BHOJIOrn4ecKknuii CMBICII MUTO3A.

[Iporpammupyemasi THOENb KIETKU — aronTo3.

@opMbl  pa3MHOXEHMsI OpraHu3MOB: Oecrnonoe u mosoBoe. Buasl Gecrnosoro
Pa3sMHOXKEHUS: JIeJICHUE HAJBOE, NMOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpPa3OBaHUE,
BEreTaTUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KJIOHHPOBAHHME OPraHW3MOB, €r0 3HauYeHUe I
CEJIEKLIUU.

ITonoBoe PAa3MHOXKCHHEC, €TI0 OTJIMYHSA OT Oecrooro.

Meiio3. Craguu meiiosa. Ilpoueccsl, mpoucxozsume Ha crtaausx meitosza. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buosornueckuii CMbICI U 3HaY€HUE MEH03a.

lNameTorenes — mporiecc 00pa30BaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10710BBIE JKENIE3bI:
CEMEHHUKHM U snyHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — IaMeT (CHepMaTo30U[,
SLIeKJIeTKa) — crepMmaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOEHUs SAHLEKIETOK W
criepmaTo3onioB. Omogorsopenue. [laprenorenes.

NunuBuayanpHOe pa3BuTHe (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (dMOpHOTreHe3).
Dtanbl AMOPUOHAIBLHOTO Pa3BUTHSL Y TMO3BOHOYHBIX JKMBOTHBIX: APOOJICHHE, TacTPYJISIHS,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THUIBI TOCTAIMOPHOHAIBLHOTO PA3BUTHS: MPIMOE,
HenpsiMoe (TMYMHOYHOE). BrusHue cpensl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIE
BBI3BIBaTh BPOXKIEHHBIC YPOICTBA.

Poct u pa3zButne pacrenuil. OHTOreHe3 HBETKOBOIO PACTEHHs: CTPOCHUE CEMEHH, CTaJUN
pa3sBUTHSL.

JeMoucTpanuu:

Tabauie! u cxembl: «DOpMbI Pa3MHOXKEHUS OPraHU3MOBY, «/|BOITHOE OIII0OOTBOpEHUE Y
I[BETKOBBIX pacTeHUI», « BereratuBHOe pa3MHOXKEHHE pacTeHU», «/leneHne kneTku 6akTepuii»,
«CTpoeHue MOJIOBBIX KJIETOK», «CTpoeHue XpomocoMbly», «Kierounslii nukin», «Pennukanus
JHK», «Mutozy», «Meito3y, «[Ipsmoe u HenpsiMoe pazButue», «['ameTorenes y MiIeKOMUTAIOLIUX
1 4enoBekay, «OCHOBHBIE CTaJUU OHTOIEHE3a.

O6opyaoBaHue: MUKPOCKOI, MUKpompenapatbl «CHepMaTo30Ubl MIIEKOMUTAIOLIET0),
«SinekieTka MilekonuTaouieroy, «Kapuokntes B KIeTKax KOpelKa JyKa», MarHUTHAsE MOZEJIb -
anmmkanus «Jlenenue kietkuy, moaens JJHK, mogens meTadaznoii XpoMOCOMBL.

JlaGopaTopHble U NPaKTUYeCKHe padboThI:

Jlabopatopnas padota Ne 3. «HaOmoneHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKpOIIpENapaTax».

JlabopatopHasi pabora Ne 4. «M3yueHue CTpOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOITpenapaTax.



Tema 6. HaciiencTBEeHHOCTh U K3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pa3BuTHS TeHETUKU. Posib nuToioruu u
SMOPHOJIOTUU B CTAHOBJICHUU T'€HETUKH. BKIIag pOCCHIICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TEeHeTUKH. MeTonbl TeHETHKH (THOPUAO0IOTHYECKHUM, [UTOTCHETUYECKUH, MOIEKYISIPHO -
reHeTrueckuii). OCHOBHbIE T€HETHUECKUE MOHATUS. [ eHeTnyeckasl CMMBOJIMKA, UCTIOJIb3yeMasl B
CXeMax CKpEeIMBaHUM.

3aKOHOMEPHOCTH  HAcClEJOBaHUS  IPU3HAKOB,  ycTaHoBieHHble  ['. MeHneneM.
MoHnoru0puHoe ckpeluBanyue. 3aKkoH eAMHO00pa3usi THOpHUIOB IepBoro nokosjeHus. I1pasuio
JOMUHUPOBAaHUA. 3aKOH paclielieHus npu3HakoB. [umore3sa uumcrorsl ramer. [lonmHoe u
HEI0JIHOE JIOMUHHUPOBAHUE.

I[I/IF I/I6pI/I,IIHOC CKpClIinuBaHuC. 3aKOH HE3aBHUCHUMOI'O HacJicAOBaHHA  IMPU3HAKOB.
HI/ITOFGHGTI/I‘ICCKI/IG OCHOBbI I[I/IFI/I6pI/I,HHOFO CKpCUIUBaHUs. AHaJII/I3I/Ipy10H_[€€ CKpClIuBaHUC.
Hcnonw3oBanue AHAJIM3UPYIOLICTO CKPCHIUMBAHUA AJIsL OIIPEACIICHUA I'CHOTUIIA oco0u.

CuennienHoe HacienoBaHue mpu3HakoB. PabGora T. Moprana 1o crenjieHHOMY
Hacllel0BaHUIO reHoB. HapylieHue crenienys FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMocoMHast TeOpUsl HACIEICTBEHHOCTH. | eHeTnYecKue KapThl.

I'eneruka nmoma. XpoMOCOMHOE ONpeneseHHe Moya. AYTOCOMBI U TIOJIOBBIE XPOM OCOMBI.
l'omorameTHbsle M TeTeporaMeTHbIE OpraHu3Mbl. HacrmemoBaHue TPHU3HAKOB, CIEMICHHBIX C
TIOJIOM.

N3meHunBOCTH. BU/1bI N3MEHUMBOCTH: HEHACIICICTBEHHAs U HACIeACTBeHHAs. Pomb cpensl
B HEHACJIC/ICTBEHHOM HM3MEHUYMBOCTU. XapaKTepUCTUKA MOAM(PUKAIIMOHHON HM3MEHUMBOCTH.
BapuannonHslil psaa u BapuannoHHas kpusas. Hopma peakuuu npusHaka. KonndecTBeHHBIE U
KauyeCTBEHHbIE MPU3HAKHU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHH O U3MEHUYUBOCTH.

HacnencrBennas, Wiy reHOTHIIMYECKas, ©”3MEeHYMBOCTh. KoMOMHATHBHAS M3MEHYHUBOCTD.
Meii0o3 u TOIOBOM MpOIEecC — OCHOBA KOMOWHATUBHOM HW3MEHYUBOCTH. MyTallmoHHAs
n3MeHuUnBOCTh. Krnaccuukamus MmyTtanuii: TeHHBIE, XPOMOCOMHBIE, Te€HOMHbIe. Yacrtora u
NPUYUHBI MyTaluid. MyTareHHbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIIEICTBEHHON
n3meHunBoctu H. M. BaBuiona.

BHG?II[GpHaFI HaCJICACTBCHHOCTb U U3BMCHYHBOCTD.

I'eneruka yenoBeka. Kapumotun uenmoBeka. OCHOBHBIE METOAbl T'€HETUKH YEJIOBEKa:
TeHEeaJIOrMYeCcKuii, OJM3HEIOBbIN, [UTOT€HETUYECKUN, OMOXMMUYECKUH, MOJECKYJSAPHO -
reHetnyeckuii. COBpEMEHHOE ONpeNeICeHHE TEeHOTUIIA: TOJHON€HOMHOE CEKBEHHPOBAHUE,
FEHOTUIIUpOBaHKUE, B TOM yuciie ¢ nomoupto [I[[P-anamu3a. HacnenctBennsie 3abosieBaHUs
YelloBeKa: TeHHbIe OOJIe3HW, OOJIe3HHM ¢  HACJCJACTBEHHOW MPEapacioiioKeHHOCTHIO,
XpoMOCOMHBIE 0Oose3Hn. ComaTudeckue U TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIUIIBI 310pOBOTO 00pa3a KU3HH, JUATHOCTUKH, MPOMUIAKTHKA W JICUCHUS IeHETHYECKUX
Oosne3Hel. MeanKO-TeHEeTHYEeCKOEe KOHCYJIbTUPOBAHHE. 3HAYCHHE MEIUIIMHCKOW TEHETHKH B
MPEIOTBPAIICHUH | JICUEHUU TCHETHYECKUX 3a00JIEBaHUI YEIOBEKa.



JdeMoHcTpanuu:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuos.

Tabmuupl 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €0 IUTOICHETHYECKAsh OCHOBAY,
«3aKoH pacHIenjeHUss W ero IUTOTCHETHYeCKasi OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«/lurnbpunnoe ckpemmBanuey, «lluTosornueckre OCHOBBI JUTHOPHUIHOTO CKPEITMBAHUSIY,
«Meiio3y», «B3anmopaelcTBrE anielbHbIX TEHOBY, «I €HETHUECKHE KapThl pACTEHUM, ) KUBOTHBIX U
yenoBekay, «l'eHeTnka mosa», «3aKOHOMEPHOCTH HACJEIOBaHUSA, CIECIJIEHHOTO C IOJIOMY,
«Kapuotumbl 4YenoBeka H OKHBOTHBIX», «Buasl wu3MeHUHMBOCTHY», «MomudukanyoHHas
M3MEHUYMBOCThY, «HacnenoBanue pesyc-haktopay, «['eHeTHKa Tpynn KpoBw», «MyTarmoHHas
U3MEHUHBOCTBY.

OO6opynoBaHue: MoAenu-anmumkanun  «MoHoruOpuaHoe ckpemmBanue», «HemnomnHoe
JOMHHHMpOBaHUe», «Jlurnbpuanoe ckpemuBanuey, «llepekpécT XpoMocoM», MHUKPOCKON U
MHKporpenapat «J{pozopuna» (Hopma, MyTanuu GOpMbI KPbUIbEB U OKPACKU Tela), repoapuii
«I"opox MOCeBHON».

JlabopaTopHble M MpakTHYeCKHe PadoThI:

Jlabopatopnas padota Ne 5. «3ydenue pe3ynbTaToB MOHOTUOPUIHOTO U TUTHOPUIHOTO
CKpEIIMBAHUS y IP030(UIIbl Ha TOTOBBIX MUKPOIIpENapaTax.

JlabopaTopHast padota Ne 6. «M3ydeHne MmonupuKamoHHON U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOIO PsAJ1a U BApUALIMOHHOW KPUBOWY.

JlabopatopHasi pabota Ne7. «AHamu3 MyTanuid y JOpo3oduiasl Ha TOTOBBIX
MHUKpOTpenaparaxy.

[IpakTueckas padorta Ne 2. «CocraBiieHHE U aHAIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Ce.J'IEKIII/IH OpPraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexius Kak Hayka M IpoLecc. 3apoKIeHHE CEJIeKIUU U JoMecTUKalus. Yuenue H.
. BaBuioBa 0 LIEHTpaxX MPOMCXOXKIEHUS M MHOrooOpasus KyJbTYpHbIX pacTeHMH. LleHTpsl
IIPOMCXOKJEHUS TOMAIIHUX )KUBOTHBIX. COpT, TOPOAA, LITAMM.

CoBpeMeHHbIE METO/Ibl ceNeKIuu. MaccoBblii U MHIMBUyaJIbHBIH OTOOPHI B CEJIEKLUU
pacTeHuil U )KUBOTHBIX. OLleHKa dKcTepbepa. bian3kopoacTBeHHOE CKpelBaHie — MHOPHUINHT.
UYucras muuuda. CkpenBaHue YUCThIX TMHUN. ['eTeposuc, uiu rudpunnas cuia. HepoacrsenHoe
cKpemmBanue — ayrtopuauur. OTnmanénHas ruOpuausanus U e€ ycnexu. VICKyCcCTBEHHBIN
MyTareHe3 M IOIYy4€HHE MOJUIIONIO0B. JIOCTMKEHUS CEINEKUUU pPacTEeHUll, XUBOTHBIX U
MHUKPOOPraHU3MOB.

buorexHonorus kak oTpacib MPOU3BOACTBA. ['€HHas WHXKeHepusl. DTambl CO3JAaHUs
pexomOunanTHOW JIHK w TpaHcrenHsix opranm3moB. Krnerounas wumkeHepus. KiierouHbie
KYJbTYpbl. MUKPOKIIOHAJILHOE pa3MHOKEHUE pacTeHuil. KiioHupoBaHne BBICOKONPOIYKTHUBHBIX



CEJIbCKOX035M CTBEHHBIX OpraHu3MoOB. DKOJIOTUYECKHUE W DTHYECKHE HpO6HCMbI. I'MO -
TCHCTUYCCKHU MO):[I/I(I)I/II_II/IpOBaHHBIe OpraHu3MBbl.

JleMOHCcTpalu:

Hoptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. lIBaHOB.

Tabmumel 1 cxeMmbl: kKapta «L{eHTpBl MPOMCXOXKIEHUS U MHOr0o00paszusi KyJIbTYPHBIX
pactenui», «llopoabl JOMAaNIHUX KUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHMiI», «OTaanéHHAs
rubpunmsamus», «Paborer akagemmka M. @. UBanoBay, «llomummonnus», «OOBEKTHI
ouotexHosnorun», «Kierounele KyJIbTyphl U KJIOHHpOBaHHE», «KoHCTpyHpoBaHUE U MEpeHoC
T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TIJIOA0B M KOPHEIUIOAOB TUKUX (DOPM U KYJIBTYpPHBIX COpPTOB
pactenuii, repbapuii «CesbCKOX0351iCTBEHHbIE PACTEHHS.

JlabopaTopHble U MpaKTUYecKHe padoThI:

Oxckypeust «OCHOBHBIE METOJBI U JIOCTHKEHUS CENIEKIIMH PACTEHUNM W >KUBOTHBIX (Ha
CEJICKITMOHHYIO CTAHIIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATENLHBIN YYaCTOK, B TEILUTHYHOE
X035IUCTBO, JIA0OPATOPUIO arPOYHUBEPCUTETA WM HAYIHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIOLMOHHAS OHOJIOTMS.

[Ipennochik BOSHUKHOBEHHS HBOJIIOLMOHHOW TEOPHM. DBOJIOLMOHHAS TEOpUS U €€
MecTO B Ouooruu. BriusiHue 3BOIIOIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUHU U IPYTUX HAYK.

CuzerenbcrBa 3Botouuu. llasieoHTONOrMUECKHE: MOCIEN0BATENbHOCTD IOSBICHUS
BH/JIOB B MAJIEOHTOJIOIMUECKOH JIETOINCH, ITepexoiHble popMbl. broreorpaduueckue: cXoncrso u
paznuuue gayH u (Iop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKUE: CXOJCTBA U PA3JIMYMs IMOPHOHOB DPa3HBIX BUJOB ITO3BOHOYHBIX.
CpaBHUTENPHO-aHATOMMUYECKHE: TOMOJIOTUYHbIE, AHAJIOIMYHbIE, pPYAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OINYECKUX MyTeH y BCEX OpPraHU3MOB.

OpomonnonHas Tteopus Y. JlapBuna. [lpeanochliky BO3HUKHOBEHHUS JapBUHHU3MA.
JIBuokyiye Ccuiibl  3BOMIOLMU  BHAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OrpaHMYEHHOCTH pECypCOB, HeOoNpenenéHHash W3MEHYMBOCTb, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bomonuu (CTO) u e€ oCHOBHBIE TOJIOKEHUS.

MI/IKpOBBOHIOL[I/ISI. HOHy.HSII_II/ISI KakK €JUMHHIa BUJa 1 5BOJOIHMH.



JBuxymme cuibl ((pakTopbl) 3BOIIOLUU BUAOB B IpHpoje. MyTallMOHHBIN IMpouecc U
KOMOMHATUBHAs U3MEHYMBOCTD. [lonmynsnuoHHbIe BOJIHBI U Jpeid reHoB. M3oms1us 1 MUrparusi.

EcrecTBenHbii oTOOp — HampaBisitonmi (hakTop 3BotonuH. POpPMBI €CTECTBEHHOIO
orbopa.

[TpucrocoOIeHHOCTh OPraHU3MOB KaK Pe3yNIbTaT 3BOIIOIUH. [IpruMepsl nprcnocodaeHwmit
y opranu3MoB. ApoMopd 036l U HAHOATANTALINH.

Bun u BunoobpazoBanue. Kpurepun Buma. OcHoBHbIe (OpPMBI BHA000pa30BaHUS:
reorpaguueckoe, 3K0I0rn4ecKoe.

MaKpOSBOJ'IIOHI/IH. (DOPMI)I OBOJIFOIIN U (bl/IJ'IeTI/I‘IeCKaSI, JAUBCPIrCeHTHAsA, KOHBCPICHTHAS,
mapaJjuiCjibHasl. H606paTI/IMOCTB OBOJIFOLINHA.

[Ipoucxoxnenue OT  HECIHEUUAIM3UPOBAHHBIX  MPEIKOB. [Iporpeccupyromias
crenuanu3anus. AnanTUBHas pagualus.

JdeMoHcTpanuu:

[optpetsi: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBaneckuii, K. M. bap,
2. I'ekkenw, @. Mromep, A. H. Cesepiios.

Tabmunel  u  cxeMmbl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emiie», «3apOAbIIIH
MO3BOHOYHBIX  KHBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbObI 3a CYIIECTBOBAHUE,
«EcrectBeHHBIH 0TOOp», «MHOrooOpa3ue CcOpTOB pacTeHui», «MHorooopasue MoOpos
KUBOTHBIX), «[Tomymnsumy, «MyTanuoHHas W3MEHUUBOCTHY, «Apomopdo3bry,
«Ununoamantamuuy, «OO0mas gereHepanus», «/[Brwkynmwe cuibl sBomoruny, «Kapra-cxema
Mmapuipyta nyrtemectBus Y. Jlapsuna», «bopsba 3a cymectBoBaHuey», «lIpucrnoco0iaeHHOCT
opranusmoBy, «I'eorpaduyeckoe Bu1000pa3oBaHne», « IKOIOTHUECKOE BUA000PA30OBAHUEY.

O6ODV}10B3HI/IGZ KOJUICKI U HACCKOMBIX C PA3JIMYHBIMUA TUIIAMHA OKPACKH, Ha6op IJIO40B U
CCMSAH, KOJIJICKIUA «HpI/IMepI)I 3alIUTHBIX HpI/ICHOCOGJ'IeHI/Iﬁ Y KUBOTHBIX», MOICJIb «OcHOBHEIE
HaIIpaBJICHUA 5BOJIIOTUNY, 00BEMHas MOJCIIb ((CTpOGHI/IC T'OJIOBHOT'O MO3ra II0O3BOHOYHBIX).

buoreorpadguueckast kapTa Mupa, KouleKuus «DopMbl COXPaHHOCTH HCKOMAEMbIX
KUBOTHBIX U pacTeHui», Mozaenb anmukanus «llepekpéct xpomocom», BIaKHbIE MpenapaTsl
«Pa3Bute HacekoMoro», «PasBuTne mnATymIKH», MuUKpompenapaT «/lpozoduna» (HOpMa,
MyTauu (GOPMBI KPbLUILEB  OKPACKH TEIA).

JlabopaTopHble M MpakTHYeCKHe PadoThI:

JlaGopaTtopHas padora Ne 1. «CpaBHeHUE BUA0B 110 MOPHOJIOTrHUECKOMY KPUTEPHIO).

JlabopatopHast pabora Ne2. «OmnucaHue MNpPUCTOCOOIGHHOCTH OpraHu3Ma u eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3sBUTHUE KU3HHU HA 3emue.



JloHay4HBIE IPEACTABIICHNS O 3apOKIACHUN KU3HU. HaydHble rHIIoTe3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOWOreHe3 W MaHCHepMHs. XUMHUYECKas dSBOJIONUS. AOMOTCHHBI CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKNUX. DKCIEPUMEHTAIBHOE TOATBEPKICHNE XUMUYECKOU
sBomonuu. HavanpHeie aTanbl 6noaoruueckoi spomonuu. ['unoresa PHK-mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYp M BO3HUKHOBEHHME HPOTOKICTKH. [lepBble KIETKM W HX SBOJIOLUS.
®opMHpPOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPIraHU3MOB.

PazBuTue xxu3nu Ha 3emie 1o spaM u nepuojam. Karapxei. Apxelickas u mpoTepo3oicKas
apsl. [Taneosoiickas spa u e€ mepuoabl: KeMOPHIICKHIA, OPJOBUKCKUN, CHITY PHICKHIA, 1€BOH CKHIA,
KaMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o030iickasi 3pa U €€ MepUoJIbl: TPUACOBBIM, FOPCKHUI, MEJIOBOM.
Kaiino3zolickas spa u e€ nepuojibl: NajeoreHOBbIN, HEOr€HOBBII, aHTPOIOT €HOBBIM.

XapakTepucTHKa KJIMMaTa M Te0JIOrMuecKux mporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLMU
PacTUTEIBHOIO U )KMBOTHOI O MUpa. ApoMop(}o3bl y pacTeHuil v >kuBOTHBIX. [losiBieHue, pacuBeT
Y BBIMUPAHUE CPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro MUpa Kak OTPaKEHHE 3BOOLMHU. OCHOBHBIE CHCTEMATHYECKUE
IPYIIIbl OPraHU3MOB.

DOBoJIOLMST YeJoBeKa. AHTPOIOJOruMs Kak Hayka. Pa3BuTue mpencrtaBieHHil o
MIPOUCXOKICHUU YesioBeKa. MeTo bl n3ydeHus aHTpornoreHesa. CXoJAcTBa U pa3vuus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETOBEKA.

Huxymme cunbl  (pakTopsl) aHTpororeHesa. HacriencTBeHHass HM3MEHYHMBOCTh U
€CTeCTBEHHBIH 0TO0p. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUU TPY/la, MBIIILICHHE,
pedb.

OCHOBHBIE CTaUM M BETBU HBOJIIOLIUU YEJIOBEKAa: aBCTPAJIONMUTEKH, YeIOBEK yMEIbl,
UYenosek npsaMoxonsamui, Yenosek Heanaepranbckui, YenoBek pasymHbii. Haxonku
HCKOMAaeMbIX OCTAaTKOB, BpeMs CYILIECTBOBaHUS, 00JacTh pacrnpocTpaHeHUs,, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpONEOHIHAs (€Bpas3uiickas), HErpo-
aBcTpasionjHas  (dKBaTopHajibHasi), MOHIOJIOMJHAs  (a3MaTcKo-aMepuKaHckas).  YUepTsl
IPUCIIOCOOJIEHHOCTH MPEACTaBUTENICH YeTTOBEUECKUX pac K YCIOBUAM CylIeCTBOBaHMs. EAMHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:
Hoptpetsi: @. Pean, JI. ITactep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabmuipl 1 cxeMbl: «Bo3HukHOBeHUEe COIHEUHON CHCTEMBI», «Pa3BUTHE OpraHUYECKOro
mupay, «PactutenbHas kierka», <«OKuBoTHas kierka», «lIpokapuoTnueckas KIETKa»,
«CoBpeMeHHasi cucreMa OpraHuueckoro mupa», «CpaBHEHHE aHATOMHUYECKUX YepT CTPOCHHS
YelioBeKa M 4elIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHUYECKUX HAXOI0K
MPEAKOB COBPEMEHHOI0 4enoBekay, «JlpeBHeimme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIC JTIOAN», «YemoBeuecKrue paco».




Ob6opynoBanne: myisiku — «[Ipoucxoxnenne demnoBeka» (OHOCTBI  aBCTPaJIONUTEKA,
MATEKAHTPONA, HeaHIepTaiblla, KPOMAHbOHIIA), CICNKH WM M300pa)KeHUsI KaMEHHBIX OpYyIUi
MEepBOOBITHOrO YesoBeKa (KaMHU-4OMIepbl, pyouia, ckpedia), TeoXpoHOJoruueckas tadbiuua,
KOJLJICKLI S (((DOPMI)I COXPAaHHOCTH MCKOIIACMbIX JXKUBOTHBIX U paCTeHHﬁ)).

JlabopaTopHble M MpakTHYeCKHe PadoThI:

[MpakTrueckast padora Ne 1. «3ydueHne HCKOMTAa@MbIX OCTATKOB PACTEHUN U KUBOTHBIX B
KOJIJIEKIIUAX .

OKcKypcHst « DBOJIOLMUS OPraHUYECKOro Myupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WU
KpaeBeIuecKuil Myseil).

Tema 3. Opranu3zmMsl U OKpYKaOIIAs cpeaa.

DKomorusi Kak Hayka. 3aJa4yd W pa3fenbl JKOJOTMH. MeTOasl HKOJOTHYECKHX
MCCIIEIOBAHUN. DKOJIOTHUECKOE MHUPOBO33PEHUE COBPEMEHHOT O YEIOBEKa.

Cpensl  oOMTaHUS ~ OpPraHM3MOB:  BOJAHAs,  HA3eMHO-BO3JYIIHAs,  IOYBEHHas,
BHYTPHOPraHU3MEHHAs.

Okonoruueckue Qaktopsl. Knaccudukamus sxonorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKUE M aHTPOMOreHHbIe. J{eficTBrE 3KoIornueckiX (JakTOPOB HA OPTaHU3MBI.

Abuornueckue  (aKTOpBl:  CBET, TeMIepaTypa, BIXHOCTh. DoTomepuoanu3M.
[IpucrocobeHns OpraHu3MoB K ICHCTBUIO a0MOTHYECKUX (DaKTOPOB. brosiornueckue puTMmsl.

buornueckue dakToppl. Buasl OMOTHYECKHMX  B3aWMOAEWUCTBUN:  KOHKYPEHIIMS,
XMUITHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M, HEUTpasu3M. 3HaYeHHE OMOTHYECKUX
B3aUMOJICHCTBUM /sl CYIIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKNE XapaKTepUCTHKH Monyysinuu. OCHOBHBIE I10KA3aTENd IOMYJISALUU:
YUCJIIEHHOCTb, IUIOTHOCTb, POKAAE€MOCTb, CMEPTHOCTb, IPUPOCT, Murpanus. JluHaMuka
YUCJIICHHOCTU NOIYJISILAN U €€ PETyIIsus.

JlemoucTpanuu:

Hoptpetsl: A. 'ym60abaT, K. @. Pynbe, O. ['exkens.

Tabmauie! u cxembl: kapta «IIpupogHbie 30HbI 3eMin», «Cpeabl 0OMTaHUS OPraHU3MOBY,

«Doronepuoausm», «llomymsiuun», «3aKOHOMEPHOCTH pPOCTa YUCIECHHOCTU MOMYJSILIUU
uHpy3opun-Tyhenbkn», «llumesbie nemnm».

JlabopaTopHble U NpakTHYecKHe PadoThI:

JIabopaTtopnas pabota Ne 3. «Mopdonoruueckrne 0coOEHHOCTH PACTCHHM U3 Pa3HBIX MECT
OOUTAHHS.



JlabopaTopnas pabora Ne 4. «Bnusinue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padora Ne 2. «IToAcu€T MIOTHOCTH MOMYJAIMN pa3HbIX BUIOB PaCTCHUN».

Tema 4. Coo01recTBa M IKOJIOrH4YecKue CUCTEMbI.

CooOmectBO  opraHu3smMoB —  OuoneHo3. CTpykTypel  OuoOlLleHO3a:  BHJIOBas,
MPOCTPaHCTBEHHAs, Tpouueckas (mumesas). Buasi-nomuHanTel. CBs3u B OHOIIEHO3E.

Okonorudeckue cucteMel (9kocuctemsl). IloHsTHe 00 sKocHcTeMe M OUOreOIeHO3e.
QOyHKLINOHAJIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor Bemects u NOTOK 3HEpruum B 3kocucreme. Tpoduueckue (MUILEBBIE) YPOBHU
skocucteMbl. [lumeBple nenu u ceru. OCHOBHbIE IIOKa3aTeNIM HKOCUCTEMbI: Onomacca,
NPOAYKIMs. DKOJIOTMYECKHEe MUPAaMUAbl: MPOAYKLUH, YHCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTh, CAMOpPETYJIsLUs, pa3BuTHe. CyKileccHsl.

[IpupongHele PKOCHUCTEMBI. DKOCHCTEMBI 03€p M pEK. ODKOCUCTEMa XBOHHOIO WU
HIMPOKOJIHMCTBEHHOI' O JIECa.

AHTpONOreHHbIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buosoruueckoe u
XO03HCTBEHHOE 3HaYEHUE arPO’KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak haktop ycToduuBocTH 3kocucTeM. CoxpaHeHHE OMOIOrHYeCKOro
pazHooOpa3zus Ha 3emie.

VYuenue B. U. Bepranckoro o Ouocdepe. I'paHuiibl, coctaB u CTpyKTypa Ouocheps.
XKusoe BemectBo u ero (pynkuuu. OcobeHHOocTH OMoOchepsl Kak TI00ATBHON KOCHCTEMBI.
JluHaMu4eckoe paBHOBecue 1 oOpaTHas CBsi3b B Omocdepe.

KpyroBopots! BelecTB U OMOr€OXMMHUYECKHE LHUKIBI 3JEMEHTOB (yrijepona, as3oTa).
3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B Onocdepe 3emuii. AHTpOnoreHHble n3MeHeHus B Onocdepe. ['modanbHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocyuiecTBoBaHM€ MPUPOIBI U YeroBedecTBa. CoxpaHeHne OMOopa3HO0Opas3usl Kak OCHOBA
ycToitunBocTi Ouocdeprsl. OCHOBa paliOHAIBLHOTO YIPABJICHHUS MPUPOAHBIMU pecypcaMu U UX
Ucrojb3oBanue. JlocTikeHns OMOIOTuU U OXpaHa MPUPOIBL.

JlemoHcTpanuu:
[optpetsi: A. JIxk. Tencan, B. H. Cykaués, B. 1. Bepaaackuii.

Tabmumet u cxembl: «IlumeBbie nenu», «buoleHo3: coctaB U cTpyKTypa», «IIpupoansie
coobmiectBay, «llemm mnuTaHus», «OKoilorudyeckas mnupamuaa», «buocdepa u uemoBex»,
«3JKocHucTEMA HIMPOKOIMCTBEHHOT 0 JIecay, « IKOCHCTEMA XBOMHOIO Jiecay, «bruoneHo3 Bogoémay,
«ArpoueHos», «llpuMepHble aHTPONMOrEeHHbIE BO3ACHCTBHS Ha TpUpoOAYy», «BaxkHeimme
WCTOYHUKHU 3arpsA3HEHHs] BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHeillash cOCTaBIISIOIIAS
ouocheps», «PaxkToppl Aerpaganuu  1mouB», «llapHMKOBBIA A dexT», «DakTOpbI




PaMOAaKTUBHOIO 3arpsi3HeHUs Ouocdepn», «O0mas cTpykTypa Ouochepsi», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIA 3kpaH Ouocdepsr», «Kpyrosopor yriiepoga B Ouocheper,
«KpyroBopot a3ora B mpupoae».

O06opyIoBaHUE: MOAEIb-AIIIINKALUSA «Tunuunele OMOLIEHO3EI, repOapuit
«Pactutenbuble  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenm — BaxHeHIMX
CENIbCKOXO3SINCTBEHHBIX ~ KYJIbTYp», TepOapuu ¥ KOJUICKIIMM PACTeHWH W IKUBOTHBIX,
MpUHAUIeKALIME K pa3HbIM dKOJIOTMYECKUM I'pynnaM oaHoro Buaa, Kpacnas kaura Poccuiickoi
denepaninu, U300 PaKECHUS OXPAHICMBIX BUJIOB PACTCHHI M )KUBOTHBIX.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOT'PAMMBI 110 BHUOJIOTUM HA
BA30BOM YPOBHE CPEJIHET'O OBHIEI'O OBPA3OBAHUA

Cornacuo ®I'OC COOQO, ycraHaBiauBaroTCsi TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS
00y4aroUMMHUCS IPOTPaMM CPEIHEro oOLIero 00pa3oBaHMs: IMUYHOCTHBIM, METAIPEIMETHBIM U
IpEeIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType AMYHOCTHBIX pe3yibTATOB OCBOEHUsS MpenMera «bHOJIOrus» BbIIEIECHBI
CIICAYIONIME  COCTAaBJSIONIME: OCO3HaHWE OOYyYalONMMHUCS  POCCHUHCKOW  IpakJIaHCKOM
HWJICHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH W CaMOOIPENEIICHHUIO,
HaJMYUe MOTHBAIMM K OOYYCHHWIO OHWOJIOTHH, IIeICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOeXIeHUN JTMIYHOCTH HAa OCHOBE KJIFOYEBBIX IIEHHOCTEW M MCTOPHUUECKUX TPATUIIUNA Pa3BUTHUS
OMOJIOTUYECKOT 0 3HAHUSI, TOTOBHOCTH U CITIOCOOHOCTh 00YYaIONIUXCsl PYKOBOJACTBOBATHCS B CBOCH
JESITEIPHOCTH IIEHHOCTHO-CMBICIIOBBIMU yYCTAaHOBKAMH, MPHUCYIIUMHU CHCTEME OMOJIOTHYECKOTO
0o0pa30oBaHMsl, HAJIMYKE FKOJIOTMUECKOT0 MPABOCO3HAHUS, CIOCOOHOCTH CTaBHUThH L€ U CTPOUTH
JKU3HEHHEIE TIJIAHEI.

JInyHOCTHBIE pE3yNIbTaThl OCBOCHMS mMpeamera «bUoorusy» IOCTUTalOTCS B €IUHCTBE
y4eOHOH M BOCIHMTATEILHON NEITEIBHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH POCCHICKUMH
COLIMOKYJIbTYPHBIMHU, UCTOPUUYECKUMHU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, NMIPUHATHIMH B
oOIIeCTBE TMpaBWJIAMA M HOPMaMH TOBEACHMS W CIIOCOOCTBYIOT IpOIECCaM CaMOMO3HAHUA,
CaMOBOCIIUTaHUSA M CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEW MO3MIMU JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY M IPABOIOPSJIKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHUIO, B3aUMHOTO
yYBaXKEHUS, OCEPEKHOr0  OTHONIEHUS K  KYJbTYPHOMY  HACICAMID W TPaIUIUSIM
MHOTOHalMOHAIbHOTr0 Hapojaa Pocculickoit deaepaunu, Npupojie U OKpyKarolen cpee.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS yueOHOro npeameTa « buosorus» q0KHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIMIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OPHEHTAlHMM, ITO3UTUBHBIX BHYTPEHHUX
yOeXaeHUN, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IIEHHOCTSAM POCCHICKOrO  OOIIeCTBa,



PACIUPCHUC JKU3HCHHOI'O OIIbITa M OIIbITa ACATCIBHOCTU B IIPOLECCCE pcaiu3aliliid OCHOBHBIX
HaHpaBJIeHI/Iﬁ BOCITMTATECIIbHON JACATCIIBHOCTHU, B TOM YHCJIC B HaCTHU:

1) rpa:kIaHCKOro BOCIIMTAHHUS:

cOPMHPOBAHHOCTh TPAXKIAHCKOW TO3UIMH OOYYarOMIETOCs KaK AaKTHUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00111ecTBa;

OCO3HAaHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHUE 3aKOHa U
MIPaBONOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOM €ATEIbHOCTH IIPU CO3AAHUU YUEOHBIX IIPOEKTOB,
peleHny yueOHbIX U [I03HABaTENbHBIX 3a7a4, BBINOJIHEHUH OMOJIOIMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONpPENeNATh COOCTBEHHYIO TO3UIMI0O [0 OTHOIICHHIO K SBIICHUSM
COBPEMEHHOM )KM3HU U OOBACHATH €€;

YyMEHUE YyYUTBIBATh B CBOMX JCHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICH CTBHSI JIFOJICH C Pa3HBIMH YOSXKICHHAMH, KYJIbTYPHBIMH IIEHHOCTSMU U COLIMAJIbHBIM
IIOJI0KCHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIOJHEHHS YYEOHBIX,
[I03HABATEJIbHBIX M MCCJIEAOBATENIbCKUX 3aJay, YBAXXUTEIBHOI'O OTHOLIEHUS K MHEHUIO
OTMOHEHTOB MIPH 00CYKJIEHUHU CITOPHBIX BOMPOCOB OMOJIOTUYECKOT0 COIEPIKAHMUS,

FOTOBHOCTbh K T'YMaHUTApPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NAaTPUOTHYECCKOIO BOCIMTAHMUA:

c(OpMUPOBAHHOCTb POCCUICKON I'pa’1aHCKON MIAEHTUYHOCTH, NaTPUOTU3MA, YBAKEHUS
K CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTH Iepen PoamHO#, ropaoctu 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAILMOHAJILHOrO Hapoja Poceuu;

LIEHHOCTHOE€ OTHOUICHHE K IPUPOJHOMY HACIECIUI0 M NaMATHUKaM HPUPOLBI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHWCKUX Y4YEHBIX B CTAHOBJICHHE M Pa3BUTHC
6I/IOJ'IOFI/II/I, IMOHMMAaHUs 3HaUYeHUsI OMOJIOTHH B ITO3HAHWHU 3aKOHOB IMpupoabl, B )KMU3HU YCJIOBCKA U
COBPEMEHHOI'0 00IECTBa;

ueiiHast yoex 1EHHOCTh, TOTOBHOCTH K CIIYXKEHMIO U 3a1uTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;



3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS
OCO3HAHHUE TYXOBHBIX IIEHHOCTEW POCCUHUCKOI0 HAPOAA;
chOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOT O ITOBE/ICHNUS,

CIIOCOOHOCTh OLCHUBATHL CUTyallUIO U ITPUHUMATH OCO3HAHHBIC PCHICHUS, OPUCHTHUPYACH
Ha MOpPaJIbHO-HPaBCTBCHHBIC HOPMbI U HIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOWYMBOTO Oy IYIIIEro;
OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POIUTENSM, CO3JaHUIO CEMbH Ha OCHOBE

OCO3HAHHOI'O IIPUHATHUA HeHHOCTeﬁ CEMENHON XU3HU B COOTBETCTBUU C TpaaulusaMKU HApOJI0B
Poccuu;

4) 3cTeTHYeCKOr0 BOCITUTAHUS:

3CTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOILIEHU;

MMOHUMAHUE YMOLMOHAJILHOT O BO3/ICHCTBUS JKUBOM MTPUPOJIbI U €€ [IEHHOCTH;

TOTOBHOCTb K CAaMOBBIPAXKXCHHUIO B PA3HBIX BHJAX HMCKYCCTBA, CTPEMIJICHHEC IIPOSABJIATH
KadyeCTBa TBOp‘-IGCKOfI JIMYHOCTH,

5) pusnyeckoro  BocnHUTAHUS, (POPMHUPOBAHUS  KYJBTYPbl  3I0POBbSI M
IMOLUMOHAJBHOIO (J1aroNOJy4Husi:

MMOHUMaHHUE U peasn3allys 3[0pOBOro U 6€30MmacHOro oopasa KU3HU (370pOBOE MUTAHUE,
COOJIIO/IeHNE TUTUEHUYECKUX MPaBUI U HOPM, COAIAHCHPOBAHHBIN PEKUM 3aHSATHI U OTIbIXA,
peryisipHas (¢u3nYeckas AaKTUBHOCTb), OEpEKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOTO

OTHONLICHHSA K CO6CTB€HHOMy (bPISPI‘IeCKOMy H IICUXUYCCKOMY 310POBbIO;

IMOHMMAaHHUEC LCHHOCTHU TpaBUJI HWHAUBUAYAJIBHOIO W KOJIJICKTHUBHOI'O 0e30macHOro
IMOBCACHUA B CUTYallUAX, YT'POXKAOIIUX 3IO0POBbIO U ) KU3HH HIOHeﬁ;

OCO3HAHUE MOCJEACTBUM M HENPUATUS BPEAHBIX NMPHUBBIUEK (YHOTPEOJIEHUS aJIKOTrOJIs,
HapKOTUKOB, KypeHUs);

6) TPy0BOIr0 BOCIIMTAHMSA:

TOTOBHOCTBH K TpyAy, OCO3HAHHWEC ICHHOCTU MAaCTCPCTBA, pr,HOJ'IIO6I/Ie;



T'OTOBHOCTbH K aKTUBHOU JCATCIIBHOCTU TEXHOJIOTHYECKOU u COHI/IaHBHOﬁ
HaIpaBJICHHOCTH, CIIOCOOHOCTD HHUIUUPOBATH, IJIAHUPOBATHL W CAMOCTOSATCIBHO BBIITOJHATH
TaKyI0 JCATCIIbHOCTD,

MHTEpPEC K pa3nu4yHbIM chepaMm NpodhecCHOHATbHON eATeIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAaHHBIN BBIOOP Oy TyIei Mpodeccuu U peaimn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO W caMOOOPa30BaHMIO Ha MPOTSHKEHUU BCei
KU3HU;

7) IKOJOIrH4Y€CKOIro BOCIIMTAHUA:

9KOJIOTUYECKU 11€71€c000pa3HOe OTHOLIEHHUE K IPUPOIE KaK HCTOUHUKY KM3HU Ha 3emile,
OCHOBE €€ CyIlleCTBOBaHMS;

MOBBILICHUE YPOBHS 3KOJOTMYECKOW KyJbTYpbl: MPUOOPETEHUE OIbITA IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU MX BO3MOJKHBIX ITOCIEACTBUH I OKPYKAIOLIEH Cperbl;

OCO3HaHHUE II00aJIBEHOTO XapaKTepa 3KOJIOTNYCCKUX HpO6J’I€M u HyTeﬁ HUX PCIICHMA

CIOCOOHOCTh MCIOJIb30BATh MPUOOpETaeMbIe MPU U3Yy4CHUU OMOJIOTUY 3HAHUS M YMEHUS
MPU PEIICHUU TPOOJIEM, CBSI3aHHBIX C PaAlMOHAIBHBIM ITPHPOJIONOJIB30BaHHEM (COOJIOICHUE
InpaBuJl IMOBCACHHA B IIPUPOAC, HAIIPABJICHHLIX Ha COXPAHCHHC PABHOBCCHA B 3KOCHUCTCMaX,
OXpaHy BHUJIOB, SKOCHCTEM, OnoCchepsl);

AKTUBHOE HEINPUATHE IEMCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOIIEH NPUPOIHOU Cpene,
yYMEHHE MPOTHO3UPOBATh HEOIATOMPUATHBIE dKOJIOTUYECKUE TTOCIEACTBHUS TPEANPUHUMAEMBIX
JEMUCTBUI U IIPEIOTBPALIATh UX;

HaJIM4YUC PAa3BUTOIO IJKOJIOTMYCCKOIO MBINIJICHUS, 9KOJIOTHUECKOM KYJbTYpPBbI, OIIbITa
JACATCIBbHOCTH AKOJIOTrUYECKOM HAIlpaBJICHHOCTHU, YMCHHSA PYKOBOACTBOBATHCS HWIMU B
HO3HaBaT€HBHOI\/'I, KOMMYHI/IKaTI/IBHOfI n COI_II/IaJILHOI\/’I IMPaKTUKEC, T'OTOBHOCTU K YYACTHIO B
HpaKTHqCCKOP’I JACATCIBHOCTH 9KOJIOTHYECKOM HaIIpaBJICHHOCTHU,

8) HeHHOCTH HAYYHOTO MO3HAHHUSL:

cOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKH U OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOIO Ha JAHAJIoOre KYyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'0 MECTA B MOJHKYJILTYPHOM MHUPE;

COBEPUIEHCTBOBAHUE SA3bIKOBOM U YU TATEIBCKOU KYJIbTYPBI KaK CPEJICTBA B3AUMO/ICH CTBUS
MEXY JIFOAbMU U MIO3HAHUS MUPA;

MMOHMMaHHe crenupuky OMONIOrMM KaK HayKH, OCO3HaHUs e€ poiu B (OpMHUpPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH 1EJIOCTHOTO MPEICTaBICHUS 00 OKPYKatoLeM



MHpe Kak O €IMHCTBE MPHUPOJbI, 4YeloBeKa M OOLIECTBa, B IO3HAHUM IPUPOTHBIX
3aKOHOMEPHOCTEN U PELICHUH ITPOOJIEM COXPAHEHUSI IPUPOJIHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JIi COBPEMEHHOW LUBHUIN3ALUU: 00EeCTIeUeHHS
HOBOT'O ypPOBHS Pa3BUTHSI MEIUIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOIOTHMA, COCOOHBIX
pelaTh pecypcHble Mpo0eMbl Pa3BUTHSI YEIOBEUYECTBA, TOMCKA IMyTeH BhIX0Ja U3 TN100ATbHBIX
9KOJIOTUYECKUX MpobJieM U obecrieyeHus mepexoja K yCTOWYMBOMY Pa3BUTHIO, PALlHOHAILHOMY
HCIOJIb30BAaHUIO TPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOrMYECKUX 3HAHUN B LIEJSIX MOBBILICHUS OOIIei
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH, KaK COCTaBHOM dYacTH (YyHKIMOHAJIBHOU
IPaMOTHOCTH 00yYaromuxcsi, popMUPyeMON PU U3Yy4EHUU OHOJIOTUY;

IMIOHUMAHUEC CYIIHOCTHU MCTOHOB IIO3HAHHA, HCIIOJB3YCMbIX B CCTCCTBCHHBLIX HAYKaXx,
CITOCOOHOCTH M CIOJIb30BAaTh MMOJIy4a€MbIC 3HAHHA JJIA aHaJlu3a U OOBSCHEHHS SBJIECHHI
OKpPYXKaromero Mupa v IMIIpoUCXOoAsAluX B HEM I/ISMeHeHI/Ifl, YMCHHC [ICJIATh 000CHOBaHHBIE
3aKJIIOYCHHUA Ha OCHOBC HAYYHBIX Q)aKTOB U HMCIOIIUXCA HOAaHHBIX C MLCJIbIO IMOJYUYCHHA
AOCTOBCPHBIX BBIBOJIOB,

CITOCOOHOCTh CaAMOCTOSITEJIbHO MCIIOJIb30BATHL OHOJOTMYECKHE 3HAHMS Ul pCLICHUSA
HpO6J’I€M B pC€aJIbHbIX JKU3HCHHBIX CUTYyallUAX,

OCO3HaHUC LICHHOCTHU HaquOﬁ ACATCIbHOCTU, TOTOBHOCTb OCYHICCTBJIATL IIPOCKTHYIO U
HCCIICAOBATCIIbCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHUIO W CaMOOOPa30BaHUIO, K
AKTHUBHOMY TIIOJYYCHHUIO HOBBIX 3HAHUM 110 OHOJIOTMH B COOTBETCTBUHA C JKHU3HEHHBIMU
MOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTanpenMeTHble pe3ysibTaThl OCBOEHUS y4eOHOro mnpeamera «buosiorus» BKIIOYAOT:
3HaYMMble I (OPMHUPOBAHMS ~MHPOBO33PEHUS  OOYHYAIOUIMXCS  MEXKIUCLUIIIMHAPHbBIE
(MexmnpenMeTHbIE) O0LIEHAayYHbIE IOHATHS, OTPAXKAIOLIHUE 1IeIOCTHOCTh HAyUYHON KapTUHBI MUpa
U crienuUKy METO/I0B [TO3HAHUS, UCIIONIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs,
sIBJICHHE, TMPOIIeCC, cucTeMa, HaydHbId (akT, MPUHLHUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, HcCleloBaHue, HaOII0/IeHUEe, U3MEPEHUE, IKCIEPUMEHT U JPYrux), YHUBEpCaJIbHBIE
yueOHbIe JelicTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISITUBHbBIE), 00€CHeUrBaIOLIHe
¢dopmupoBanue (yHKIHOHAIBHOM I'PAaMOTHOCTH M COLMAIbHOH KOMIIETEHIIMH OOYydaroluXcs,
CIIOCOOHOCTD o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXINCIUIIIMHAPHBIE,
MHUpPOBO33pEHUECKHNE 3HAHWS W YHHBEpCaJbHble YdeOHbIe JEHCTBHS B IIO3HABATEILHOU H
COLMAJIBHOM MTPAKTHUKE.

MeTtanpeaMeTHbIe pe3ysIbTaThl OCBOSHHS MPOTPaMMBbl CPEIHEro o0IIero o0pa3oBaHUS
JIOJDKHBI OTpakaTh:



OBJIaZIeHI/Ie yHI/lBepca.ﬂbelMl/l yqeﬁnban MMO3HABATCJIbHbBIMHA HeﬁCTBHHMH:
1) 6a3oBbIe JJOTHYECKHE IEHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U AKTyaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHUM 3HAHMM NPUEMBI JIOTMYECKOTO MbINUIEHUS (aHaIM3a,
CHHTE3a, CpaBHEHUS, KiacCcH(UKanuu, OO0OOIIEHHUs), PACKPBIBATH CMBICI OHOIOTHYECKUX
MOHATUH (BBIAEISITh UX XapaKTepHbIe MPU3HAKU, YCTAaHABIMBATH CBS3U C IPYTUMHU TOHATUSAMHU);

OpeACIdATh HCJIN ACATCIIBHOCTHU, 3aJaBasA IMApPaMCTPbl U KPUTCPUU HUX HNOCTUIKCHHA,
COOTHOCHUTD PE3YJIbTATBI ACATCIbHOCTU C ITIOCTABJICHHBIMU LICJISAMU

UCIOJIb30BaTh OMOJOrMYECKHUE IMOHATHS AJi1 OObsACHEHMs] (AaKTOB M SBICHHUM >KUBOMN
MIPUPOLBL;

CTPOUTH JIOTMYCCKUE PaACCYIKACHUA (I/IH,I[yKTI/IBHBIe, ACAYKTUBHBIC, IIO0 aHaHOFI/II/I),
BbIABJIATH 3dKOHOMCPHOCTU M IIPOTUBOPCUHHUS B paCCMATpUBACMBIX SIBJICHUAX, (bOpMyJ'IPIpOBaTL
BbIBObI U 3aKJIFOUCHMU A,

IPUMEHSITh CXEeMHO-MOJIEIbHBIE CPEACTBA AJISi MPEICTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUI B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUH Pa3HOro poja,
BBISIBIICHHBIX B Pa3JIMYHBIX WH()OPMAITMOHHBIX UCTOUHHUKAX;

pa3pabaThIBaTh IJIaH PEIIeHHs MPOOIEeMBbI ¢ YIETOM aHATN3a UMEIOIINXCS MaTePUATBHBIX
Y HEMATEPHUAIbHBIX PECYPCOB;

BHOCHTBb KOPPCKTHBLI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PE3YyJIbTATOB LECJIKAM,
OLICHUBATb PUCKU HOCHCHCTBI/Iﬁ JCATCIIbHOCTH,

KOOPAMHUPOBATL W BBIIIOJIHATD pa60Ty B YCJOBHAX PpPCaJIbHOI'O, BHUPTYAJbHOI'O H
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

Pa3sBUBATbh KPCATUBHOC MbIIIJICHUC ITPU PCIICHUHN ) KU3HCHHBIX HpO6J’ICM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQJICTh HaBBIKAMU y4e€OHO-MCCIIEIOBATEIHCKOW U TPOCKTHOM JEITEIbHOCTH, HAaBBIKAMH
paszpeleHust mpoojeM, CltoCOOHOCThIO U TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY MOHMCKY METOJIOB
peleHus MPaKTUYeCKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB ITO3HAHHUS,

HCIIOJIB30BATh Pa3jIMYHBIC BUJAbI JACATCIBHOCTH II0 IIOJTYYCHHUIO HOBOI'O 3HaHUA, €ro
HHTCPIPCTAINH, HpeO6pa3OBaHI/H-O U IIPUMCHCHHIO B y‘-I€6HBIX CUTyalludX, B TOM YHCJIC IIPU
CO3JaHnun y‘-Ie6HLIX 1 CONHUAJIIBHBIX ITPOCKTOB,



(hbopMHUPOBATH HAYYHBIN TUI MBIIIICHUS, BJIaJI€Th HAYYHONH TEPMUHOJIOTHEHN, KITFOYEBBIMU
MOHATUSIMU U METOJIAMH;

CTaBUTh U (DOpMyJIMpOBaTh COOCTBEHHBIC 3aJa4d B 0OPAa30BATEIBHOM JCSITCIBHOCTH
KU3HCHHBIX CUTYaIUAX;

BBIBJISITh [PUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJIU3UpOBaTh 3ajady, BBIABUIATH
TUIIOTE3Y €€ PELIEHUS, HAXOAUTh apryMEHTBI JJIs JOKa3aTEIbCTBA CBOMX YTBEPK/ICHUM, 3a1aBaTh
rnapamMeTpbl U KpUTEPUH PEIICHUS;

AHAJIM3UPOBATh IMOJNYYCHHBIC B XOAC PCHICHHA 3aJavdu pe3yJibTaTbl, KPUTHUYICCKU
OLCHUBATDL UX JOCTOBCPHOCTD, IPOrHO3UPOBATH U3BMCHCHUC B HOBBIX YCIIOBUSAX,

JaBaTb OLICHKY HOBBIM CUTYyallUsAM, OLICHHUBATH HpHO6pCTéHHBIfI OITBIT,

OCYIIECTBJISATh LIeJIEHANIPABICHHBIA MOUCK IMEpPEeHOca CPEACTB U CIOCOOOB ACHCTBUS B
npo¢ecCHOHaIbHYIO CpPENy;

YMCTh MEPpCHOCUTD 3HaHUA B IIO3HAaBaTCIbHYIO n MPaKTUICCKY IO obactu
KU3HEACATCIbHOCTU,

YMCTb UHTCTPUPOBATH 3HAHHWA U3 PA3HBIX IIPEAMCETHBIX 06HaCTeﬁ;

BBIJIBUTaTh HOBBIE WJEH, NpelaraTb OPUTMHAIbHBIE IIOAXOAbI W PELICHUS, CTaBUTh
po0JIEMBI U 3a]1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pa6ora c ungopmanmeii:

OPHUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(opMammu (TekcTe yuyeOHOro mocoowus,
HAYYHO-TIONMYJISIPHOW JIMTEpaType, OMOJOrMYECKUX CIOBApSAX M CIPABOYHHMKAX, KOMIBIOTEPHBIX
0azax naHHBIX, B lHTepHeTe), aHaNM3UpOBaTh HHPOPMALMIO pa3IMYHBIX BHAOB U (opMm
IIPECTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTD;

(hopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTH pa3JIMYHbIE METOABI MPU TOUCKE M OTOOpe
Ouonornyeckoi nHpOpMaIKU, HEOOXOIUMOM JJIsi BHITIOJIHEHHS YU4EOHBIX 3a]1a4;

HpI/IO6pCTaTL OIIBIT HCIIOJIb30BaHUA I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOJ’IOFI/H\/’I,
COBCPUICHCTBOBATD KYJbTYPY aKTUBHOI'O M CITIOJIB30BAHUA PA3JIMYHBIX ITIOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMy IpeacTaBieHUs] OMOIOrMYECKON
uHpopmaiuu (cxembl, rpauKku, 1uarpaMMbl, TaOJIUIbL, PUCYHKU U JIPYroe);

UCII0JIb30BaTh HAYYHBIN SI3bIK B KAdeCcTBE CpelncTBa IpH paboTe ¢ OMOIIOTHYeCcKOit
uH(popMaIueil: TPUMEHATh XUMUYECKHe, (PU3NUYECKHe U MaTeMaTHYeCKHUe 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIONb30BaTh W MPEoOpa30BHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJIaJICTh HABbIKAMM DPACMO3HABAHMSA U 3aIIUTHl HMH(OpMaIMu, HHOOPMAIMOHHON
0€30MaCHOCTU JUYHOCTH.



OBJ]a)IeHP[e yHHBepcaJ]belMl/l KOMMyHI/IKaTI/IBHbIMI/I IleﬁCTBHﬂMH:
1) oO1eHue:

OCYIIECTBJISATh KOMMYHHKAIIMN BO BcexX cepax KU3HU, aKTUBHO y4acTBOBATh B JIMAJIOTe
WIM JUCKYCCUU TO CYLIECTBY oOcCykaaeMol TeMmbl (YMEHHE 3a/7aBaTh BOIPOCHI, BBICKA3bIBAThH
CY)KJICHUS OTHOCHUTENIbHO BBINOJHEHUS TMpeasiaraeMoil 3ajady, YYUTBIBATh MHTEPECHl U
COTJIACOBaHHOCTh MO3ULIMHA APYTUX YYACTHUKOB JUAJOTa UM JUCKYCCHH);

pacino3HaBaThb HeBep6aJ'IBHI)I€ CpeacrBa O6I_H€HI/I$I, IIOHUMATh 3HAYCHUEC COIHAJbHBIX
3HAKOB, IMPCAITOCHIIIOK BO3BHUKHOBCHUS KOH(i)J'II/IKTHI)IX CHTyaHHﬁ, YMCTb CMATYaTh KOH(bJ'II/IKTBI u
BCECTHU IICPECTOBOPLI;

BJIQJIETh PA3IUYHBIMHU CrIocO0aMu OOIIEHHS W B3aMMOJACHCTBUS, MOHUMATh HAaMEPEHUs
JPYTUX JIIOJIEH, MPOSBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOU (opme
(hopMyITUpPOBaTh CBOH BO3PAXKECHHUS,

paSBépHYTO " JIOTMYHO M3JlaraTb CBOXO TOYKY 3PpCHUA C HCIIOJb30BAHUCM A3BIKOBbIX
CpCACTB.

2) COBMeCTHAsI IeITEJIbHOCTD:

IIOHMMATh U UCIO0JIb30BaTh MPEUMYILECTBA KOMAHIHON U MHAMBUAYAJIBbHON pabOTHI NpU
pelIeHnn OUOJIOTHYECKON MpoOIeMBbl, 0OOCHOBBIBATE HEOOXOIMMOCTh MPUMEHEHHUS TPYIOBBIX
(bopM B3auMOIEHCTBYSI IPU PELICHUU YIeOHOH 3a/1a4H;

BBIOMPATh TEMATUKY M METOABI COBMECTHBIX NEHCTBHH C y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)10r0 4jIeHa KOJUIEKTUBA;

IPUHUMATh 1I€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABJIATH IUIAH AEHCTBUH, pacCIpenelaTh POJIU C y4ETOM MHEHHUU

Y4aCTHHKOB, 00CYXk/1aTh PE3YyJIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh Ka4€CTBO CBOETO BKJIAJa M KaX/I0T0 yYaCTHUKA KOMaHAbl B OOIIUN pe3yIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejJjiaraTb HOBbI€ NPOEKTHI, OLIEHUBATh MJIEH C MO3UIMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYWICCTBJIATh IMO3UTHUBHOC CTPATCTHUYCCKOC IMOBCACHUC B Pas3IMYHbIX CUTyalludaXx,
MPOABJIATH TBOPUCCTBO U BOOGpEl)KGHI/IC, OBITD WHHUIIMATHBHBIM.

OBJaieHHe YHHBEPCATBbHBIMH PEryJIsITUBHBIMH J1efiCTBUSMM:



1) camoopranu3anus:

HCIIOJIB30BATh OMOJIOTHYECKUE 3HAHMS OJI1 BBIABJICHUSA HpO6J’ICM H HUX pCeHICHUA B
KHN3HCHHBIX 1 y‘le6HBIX CUTYyalUAX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM 11€JIEBbIC U CMBICIIOBBIC YCTAHOBKU B CBOMX
JEHCTBUAX U MOCTYIKAaX IO OTHOLIEHHUIO K KUBOW IMPUPOE, CBOEMY 310POBBIO U 310POBHIO
OKPY’KAIOIINX;

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENBHYIO JEATEIHbHOCTD, BBISIBISTH MPOOIEMBI,
CTaBUTh U (QOPMYJIMPOBATH COOCTBEHHBbIE 3aJayl B 0OpPa30BaTEIbHOM NEATENbHOCTH H

JKU3HCHHBIX CUTYyallUAX;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PELICHUs IPOOJIEMbI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANIOUTEHHI;

JaBaTh OLICHKY HOBBIM CUTYaLHsM;

paciupsTh paMKU y4eOHOI 0 IpeaMeTa Ha OCHOBE JIMUHBIX IPEAIOYTEHU;

Jie71aTh OCO3HAHHBII BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILIEHHE;
OLIEHUBATh IIPUOOPETEHHBII OIBIT;

Croco0CcTBOBaTh POPMUPOBAHUIO U MPOSIBICHUIO MIUPOKOH SpYAULIMH B Pa3HbIX 00JIaCTIX
3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

AaBaTb OLICHKY HOBBLIM CHUTYyallHsIM, BHOCUTH KOPPCKTUBBI B JICATCIIbHOCTb, OLICHHBATDH
COOTBCTCTBUC PE3YJILTATOB LCIISIM

BJIa/IETh HaBbIKaMH [103HABATEIbHON pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMbIX € CTBUM
U MBICIIMTEJIbHBIX NIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh NPUEMBI pediiekcun
JUIS1 OLIEHKHU CUTYalluH, BEIOOpa BEpPHOI'O PEILeHNs;

YMETh OCHUBATHL PUCKU U CBOCBPCMCHHO IMPUHUMATL PCIICHUSA 11O UX CHUIKCHUILO,

IIPUHUMATb MOTUBBI U aPr'yMCHTBI APYIrUX IIPU aHAJIMU3C PE3YJIbTATOB ACATCIIbHOCTHU,

3) npuHsATHE CEOS M APYTHUX:
IPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U JTOCTOMHCTBA;
MIPUHUMATh MOTHBBI U apIyMEHTBI IPYTUX [IPU aHAJIU3€ PE3yJIbTATOB JEATEIbHOCTH;

IIpU3HABaTh CBOE MPABO U NPAaBO APYrUX Ha OUIMOKH;



pa3BHUBaTh CIOCOOHOCTbH IOHUMATh MUP C IMO3ULIUU APYTOro YeI0BEKa.

HHPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIe pe3ynbTaThl 0cBOeHUs TTporpaMMbl COO mo 6Mooruu Ha 6a30BOM YPOBHE
BKIIIOUAIOT crienupudeckue s yaeOHoro mpeamera «buosorusy HaydHbIC 3HAHUS, YMCHUS H
CIIOCOOBI JecTBUI 1o OCBOCHHIO, UHTEpIpeTalnun
1 TIpeoOpa3oBaHUI0 3HAHUN, BUBI ASSITEILHOCTH IO MOJTYYSCHHIO HOBOTO 3HAHUS U TPHMECHECHUIO
3HaHUH B Pa3IMYHBIX Y4YEOHBIX CUTYaIUsIX, a TAKXKE B PEAJbHBIX JKU3HEHHBIX CUTYaIUsSX,
CBSI3aHHBIX C OuWojorued. B mporpamme mpeaMeTHbIe pe3ysIbTaThl IPEACTaBJICHBI MO TOAaM
o0OydeHHS.

[IpenmeTrHble  pe3ynabTaThl OCBOEHHS yuyeOHoro mnpeamera «buonorus» ¢ 10
Kaacce NOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTb 3HAHUH O MECT€ M POJM OMOJIOTUU B CHCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
Hay4YHOTO MHPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
6uonoruu, GyHKIMOHAIHLHON IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHHU s )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh CofepKaHHe OMOJIOrMYeCKUX TEPMUHOB U MOHITUMN: )KU3Hb, KJIETKA,
OpraHu3sM, MeTabo0a13M (0OOMEH BELIECTB M IPEBPALEHN e SHEPI U1 ), TOMEOCTa3 (CaMOperyisius),
ypOBHEBasi ~ OpraHM3alMsl  JKUBBIX  CHCTEM,  CaMOBOCIpPOM3BEACHHE  (PENpOayKIus),
HACJIEJICTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE;

yMEHHME H3JaraTh OHOJOrMYecKHe TEeopuH (KJIEeTOYHas, XPOMOCOMHAas, MYyTallMOHHas,
IEHTpaJibHAs JIoTMa MOJICKYJIsipHOW Owuonoruu), 3akoHbel (I'. Menaens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 LieHTpax MHOT0o0pa3us U MPOUCXO0KIEHUS KyIbTYPHBIX pacTeHuil H.
W. BaBuiosa), onpeaensTb rpaHULbl HX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMCHHC BJIAACTh MCTOAAMHU HAYYHOI'O ITO3HAHHWA B OMOJIOTUH: Ha6J'IIOI[eHI/Ie 1 OIIMCAaHUC
JKHUBBIX CHUCTEM, IIPpOLECCOB H HBHGHHﬁ, opraHusanus MW IIPOBCACHUC OMOJIOTUYECKOI O
OKCIICPUMCHTA, BBIABHUXCHUC THUIIOTC3bI, BBLIABJICHUC 3aBUCHUMOCTU MCKIAY MUCCICAYCMbIMU
BCJIIMUMHAMMU, 00BsCHCHUEC IMOJIYYCHHBIX PE3YJIbTAaTOB, HUCIOJb30BAHHBIX HAYYHBIX HOH?ITHﬁ,
TGOPI/II\/'I 1 3aKOHOB, YMCHHC J1CJIaTh BBIBOJAbI HA OCHOBAHHHU IMOJIYYCHHBIX PC3YJIbTATOB,

yYMEHHUE BBIJIETSATh CYIIECTBEHHBIC MPHU3HAKKA BHUPYCOB, KIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJIETOYHBIX U MHOT'OKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOI[ECCOB: OOMEHa BEIIECTB U
MPEeBpAIlCHNs] PHEPTUU B KJETKe, (POTOCHMHTE3a, MIACTHUYECKOTO0 M JYHEPreTHUEeCKOoro oOMeHa,
XeMOCHUHTE3a, MUTO3a, MeH03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, MHANBUIYAILHOIO Pa3BUTHUS
opraHusmMa (OHTOreHe3);



yYMEHHUE MPUMEHSTh MOJyUYEeHHbIE 3HAHUS JUIsl OOBSICHEHUSI OMOJIOTMUECKHUX MPOILECCOB U
SIBJICHUU, JIJIS1 IPUHSITHS TPAKTUYECKUX PEIICHUN B TIOBCEIHEBHOW JKU3HU C LENBbI0 00ECTICUeHUS
0€30MacHOCTA CBOETO 3I0pPOBbS M 3J0POBBS OKPYXKAIOIIUX JIIOACH, COOIOJEHUS HOPM
IPaMOTHOTO TIOBEACHUS B OKPYXKAIOUIEH NPUPOAHONW cpene, MOHUMAaHHUE HEOOXOAMMOCTH
WCIIOJIb30BAHUS JOCTH)KCHUI COBPEMEHHOW OMOJIOrMH M OMOTEXHOJIOTMH I PalliOHAJIBHOIO
MPUPOJION OJIb30BAHUS,

YMCHHUE peliaTh OJJICMCHTAPHBIC TCHCTHUYCCKHUC 3aJaduud Ha MOHO- U I{I/IFI/I6PI/II[HO€
CKpCIIMBAHUEC, CHCIIJICHHOC HACJICAOBAHUEC, COCTABJIATL CXCMBbI MOHOFI/I6pI/IIIHOFO CKpCIIMBAHUA
AJIA IpEACKAa3aHus HACJICAOBAHUS IIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOIHATH J1a00OpaTOpHbIE M MpPaKTHUECKHWe paboThl, COOMI0AATh MpaBHIa MPH
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OILICHWBATh W HHTEPIPETUPOBATh MH(POPMAIMIO OHOIOTHYECKOTO
COZIep)KaHMsl, BKIIFOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3 PAa3JIMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOUM MH(OpMAIIMK, HAYYHO-TIOMYJIIPHBIE MaTEPHUAJIbI), ITHUYECKHE ACIIEKThI COBPEMEHHBIX
HCCIICAOBAHUI B OMOJIOTHH, MEIUIIUHE, OMOTECXHOJIOT 1 U,

YMEHHE CO03[aBaTb COOCTBEHHBbIE IIMCBMEHHbIE M YCTHbIE COOOLIEHMs, 0000mas
OMONOrMYecKyl0 HMH(GOPMALMI0 U3 HECKOJbKUX MCTOYHUKOB, TI'PAaMOTHO MCIOJb30BAThH
MOHSATUHHBINA annapaT OMOJIOrUH.

[IpeameTHble  pe3ynbTaThl  OCBOEHUsS  yueOHoro mpeamera «buonorus» ¢ 11
KJlacce JIOIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ M POJM OMOJOIMHM B CHCTEME HAyYHOTO 3HAHUA
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHBI MUpa U
Hay4YHOT0 MHPOBO33PEHUS, O BKJIAJE POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
Ouonoruu, GyHKIMOHAIBHON IPaMOTHOCTH YETOBEKa /IS PEIIECHHS KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATH COJEpKaHNE OMOJIOrMUEeCKUX TEPMUHOB M IOHATUN: BUJ, TOMYJISAIIHS,
reHO(OHJ, DHBONIONUS, ABWXKYIIUE CHIbl ((PaKTOpbl) HBOMIONUHU, MPUCIOCOOICHHOCTh
OpPraHU3MOB, BUJ000pa30BaHME, JKOJOTMYECKHE (PAKTOPBI, HSKOCUCTEMA, MPOIYIECHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, [IETH MUTaHUs, SKOJIOTUUecKasi MupaMuaa, OnoreorneHos, onochepa;

yMEHHME Hu3jaraTh OuoJoruueckue Tteopun (dBomouMoHHas Tteopus Y. JlapBuHa,
CHUHTETUYECKasi TEOpHS HBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU (3apozslieBoro cxoxacrsa K.
M. bapa, uepenoBanus riaBHbIX HanpaBiaeHud u nmyteil sBomonun A. H. CeBepuosa, yueHus o
ounochepe B. . Bepnanckoro), onpenensTe TpaHULIBl UX IPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMCHHE BJIAACTh METOAAMU HAYYHOI'O IMO3HAHUA B OHOJIOTUH: Ha6J'IIOI[CHI/IC " OIIMCaHHEC
KHUBBIX CHCTEM, IIPOLECCCOB U 5[BJ'IGHI/II71, opraHusanuss MW IMPOBEACHUC OMOJIOrYECKOr o
OKCIICPUMECHTA, BBIJABUKCHUC THUIIOTC3bI, BBIABJICHUC 3aBUCUMOCTU MCKAY HUCCICAYEMbIMU
BCIMYMHaAMHU, 00BsICHEHNE MOJIYYCHHBIX pPC3YJIbTATOB, HCIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ 1 3aKOHOB, YMCHHC ACJIIATh BBIBOJbI HAa OCHOBAHHHU IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHUE BBIJICIISATh CYIIECTBEHHBIC MPU3HAKHA CTPOCHUS OMOJIOTHYECKUX 00BEKTOB: BUIOB,
MOMYJISAIANA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OWOTEOIEHO30B U JKOCHCTEM,



OCOOCHHOCTH  MPOIIECCOB:  HACJICACTBCHHOW  W3MEHYMBOCTH, ECTECTBEHHOro  OTOOpa,
BHJI000pa30BaHUsl, TTPUCIOCOOJICHHOCTH OPraHW3MOB, JICUCTBUS JKOJOTHYECKHX (DAKTOPOB HA
OpraHu3MBl, IEPEHOCA BEIIECTB ¥ MTOTOKA YHEPTrUU B YKOCHCTEMaX, aHTPOIIOTCHHBIX H3MEHCHUI B
IKOCHCTEMax CBOCH MECTHOCTH, KPYroBOpPOTa BEIIECTB W OHWOrCOXMMHYCCKUX IIMKJIOB B
ouocdepe;

yMEHHUE MPUMEHSTh MOJyUYEeHHbIE 3HAHUS JUISl OOBSICHEHUST OMOJIOTMUECKHUX MPOIECCOB U
SIBJICHUM, JIJIS1 TPUHSITHS] TPAKTUYECKUX PEIICHUN B TIOBCETHEBHOM JKU3HU C LEIBI0 00ECIICUCHUS
0C30MacHOCTH CBOETO 370pOBbs M 3J0POBbS OKPYXKAIOIIMX JIFOACH, COOJIOJIECHUS HOPM
rPaMOTHOTO TIOBEICHUS B OKpY)KalOIIeW NPUPOJHOU cpene, MOHUMaHUuE HEOO0XOIUMOCTH
HCIOJIb30BaHUS JIOCTYDK CHHI COBPEMEHHOMU Oouooruu JUIS paIMoOHAIILHOTO
MIPUPOOTOTB30BAHHS,

yMEHHUE peliaTth 3IeMeHTapHble OWOJOrMueckue 3aJayu, COCTABJISATh CXEMbI IepeHoca
BEIIECTB U PHEPTUU B IKOCUCTEMAX (LIeTH MUTAHUA);

YMEHHE BBIOJIHATH J1a00OpaTOpHbIE M IPAaKTHUECKUE padOThl, COOII0AATh MpaBUIIa MPH
paboTe ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYLOBAHUEM;

YMEHHE KPUTUYECKH OLIEHUBAThb W HMHTEPHPETUPOBATH HMH(GOPMAIMIO OHOIOrHYECKOro
COZIep)KaHUsl, BKJIIOYAIOIIYIO IICEBJIOHAYUHBIE 3HAHUS M3 PA3IMYHBIX MCTOYHMKOB (CpeAcCTBa
MaccoBOM HMH(pOpMaLUU, HAY4YHO-IOMYJSIPHbIE MaTepHUalibl), paccMaTpuBaTh TI100albHbIE
9KOJIOTHYECKUE MPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATH [0 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMCBMEHHBIE M YCTHbIE COOOIIEHMs, 00001mas
OMONIOTHYECKYI0 HMH(POPMAIMI0 W3 HECKOJbKHX HMCTOYHUKOB, TPAaMOTHO HCIOJIB30BATh
MOHSATUHHBIN anmapaT OMOJIOTHH.

TEMATUYECKOE IIJTAHUPOBAHUE

10 KJIACC
Ne HauMmeHOBaHUe pa3/lesiOB U TEM KoJsinyecTBO 4acoB
n/m IIporpaMMel Bcero  KoHTpoJ/ibHbIE [IpakTHyeckue
paboThl paboThI
1 BuoJsiorusi Kak Hayka 2 0.5
2 KuBble cucTeMbl ¥ UX OpraHU3alUs 1
3 XHMMUYECKHUH COCTAaB U CTPOEHHE KJIETKHU 8 1
4 KusHeneaTeabHOCTb KJIETKHU 6
5 PasMHoOkeHUe U MHAMBUAYAJbHOE 5 1
pa3BUTHE OPraHU3MOB
6 HacnencTBeHHOCTb U UBMEHUYUBOCTh 8 1.5
OpPraHu3MOB
7 Cesnexyst opraHnu3MoB. OCHOBBI 3
OHUOTEXHOJIOTUU

8 Pe3epBHOE BpeMA 1
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Ne
n/m

HanMeHoBaHMe pa3/ieJioB U TeM

KosinyecTBO Yyacos

IIpOrpaMMbl Bcero  KoHTpoJibHBIE

OBILNEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

11 KJIACC
Ne HavmeHoBaHUe pa3/ie/ioB U TEM
n/n NporpaMMbl Bcero
JBOJIIOLIMOHHAA OUOJIOTUS 9
BO3HUKHOBEHME U pa3BUTHE XXU3HU 9
Ha 3emJie
3 OpraHu3sMbl ¥ OKpy:Kawlas cpeja 5
4 Coob1iecTBa U 3K0J0THYECKH e 9
CHUCTEMBI
5 PesepBHOe BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME
MHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
Ne TeMma ypoka
n/mo
1 bBuoJsiorusa B cucTeMe HayK

10

MeTonbl NO3HAHUA KUBOW IPUPO L.
[IpakTuueckasa pabora N2 1 «Mcnosb3oBaHue
pa3/IMYHBIX METO0B IPY U3yYEHUH
6M0JIOTUYECKUX 00'EKTOBY

buosiornyeckre CUCTEMBI, mpouneccol U UX
H3y4YeHune

XuMH4yeckul coctaB KJeTKU. Bosa u
MUHepabHbIE COJIU

Besiku. CocTaB U CTpoeHHUE OEJIKOB

depMeHTHI — 6HOJIOTMYECKHE KaTaJIU3aTOPBI.
JlabopaTopHas paboTta N2 1 «M3yuyeHue
KaTaJIUTUIEeCKOU aKTUBHOCTH pepMeHTOB (Ha
npyuMepe aMUJIa3bl MU KaTalasbl)»

YraeBoabl. JIunuabl
HyxksienHoBbIe KHUCI0ThL. AT®
HcTopusa u MeToibl U3yyeHUs KJaeTKU. KineTouHas

Teopus

KneTka kak eJ0CTHad *KMBad CUCTeMa

paboThI
0

[IpakTuyeckue
paboThI

4

KosinyecTBO yacos

KoHTpoJibHBIE
paboThI

[IpakTuyeckue
paboThl

1
0.5

2.5

KosinyecTBo 4acoB

r

|3
|3

|3
|3

|3

Bcero KonTposibHble [IpakTuueckue H:

paboThl
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

paboThI
0

0.5

0.5
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Ne Tema ypoka KosinyecTBo 4acoB

n/m Bcero KonTposibHble [IpakTuueckue Hs
paboThI paboThI
11 CTpoeHUe 3yKapHUOTHUYECKOHN KIETKH. 1 0 0.5

JlabopaTopHasi paboTa Ne 2 «M3yuyeHHe cTpoeHHUsI
KJIETOK pacTeHUH, >KUBOTHBIX, TPUOOB U OaKTepUH
110J; MUKPOCKOIIOM Ha TOTOBBIX MUKpoOIpenapaTax
Y X OIIUCaHUue»

12 OO6MeH BelleCTB WU MeTab0oJU3M 1 0 0
13 ®doTocuHTe3. XeMOCUHTE3 1 0 0
14 JHepreTUyeckui o6MeH 1 0 0
15 JKu3HeHHBIN MKJ KJeTKU. /leJleHHEe KJIEeTKHU. 1 0 0.5

MuTo3. JlabopaTopHas paboTa Ne 3 «HabtoneHue
MHTO03a B KJIETKaX KOHYHMKa KOpelIKa JyKa Ha
rOTOBBIX MUKpOIIpenapaTax»

16 buocuHTes 6esika. Peakiiusi MATpUYHOTO CUHTE3a 1 0 0
17 TpaHcasuus — 6UOCUHTE3 OeJsiKa 1 0 0
18 HeksieTouHble GOPMbI )KU3HU — BUPYChI 1 0 0
19 ®opMbl pa3MHOXKEHUSA OPraHU3MOB 1 0 0
20 Merios 1 0 0
21 OO6pa3oBaHHe U pa3BUTHE MOJIOBBIX KJIETOK. 1 0 0.5

OnmnogoTBOopeHue. JlabopaTopHasi paboTa Ne 4
«M3y4yeHue cTpoeHusI M0JIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenapaTax»

22 HWuHauBuAyasibHOe pa3BUTHE OPraHU3MOB 1 0 0

23 T'eHeTuka — HayKa 0 HacJe[CTBEHHOCTU U 1 0 0
M3MEHYUBOCTH

24 3aKOHOMEpPHOCTHU HacJieJOBaHUSA MPU3HAKOB. 1 0 0

MOHOFI/I6pI/I,Z[HOE CKpellrBaHHUE

25 JlurubpujHoe cKpelivBaHue. 3aKOH 1 0 0
HEe3aBHUCHUMOTO0 HacJieJOBaHUsSI IPU3HAKOB

26 CuenJieHHOe HacJieJoBaHHWe IPU3HAKOB. 1 0 0.5
JlabopaTopHast paboTa N2 5 «M3yueHue
pe3yJibTaTOB MOHOTUOPHUIHOTO U JUTHOPUJHOTO
CKpelllMBaHUs y Ap030PHUJIbl HAa TOTOBbIX
MUKpoOIpenapaTax»
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Ne Tema ypoka KosinyecTBo 4acoB

n/m Bcero KonTposibHble [IpakTuueckue Hs
paboThI paboThI
27 Tenertuka noJia. HaciegoBaHve NprU3HAKOB, 1 0 0

CleIlJIEeHHbIX C II0JIOM

28 MH3menuyuBoCTb. HeHacnencTBeHHas 1 0 0.5
M3MeHYUBOCTb. JJabopaTopHas paboTa Ne 6.
H3yyeHne MoguPUKAITUOHHON U3MEHYUBOCTH,
OCTPOEHHE BapUALMOHHOTO psijia U
BapHUalMOHHOM KPUBOW»

29 HacneactBeHHass UK3MEHUYUMBOCTb. JlabopaTopHas 1 0 0.5
pabota N2 7. «cAHa/IU3 MyTaLui y Ipo30PU/IbI HA
rOTOBBIX MUKpOIIpenapaTax»

30 T'eneTuka 4yesioBeKa 1 0 0

31 Pe3epBHbil ypok. 0606111€HHME 110 TEME 1 0 0
«HacneacTBEHHOCTh U UBMEHUYUBOCTh
OpPraHU3MOB»

32 Cesiekyus Kak HayKa U mpo1ecc 1 0 0

33 MeToApl U AOCTHXKEHUS CeJIEKI MU PaCTEHUH U 1 0 0
*KUBOTHBIX

34 DBuOTexHOJIOTHSA KaK OTpac/ib IPOU3BOACTBA 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4

11 KJIACC

Ne Tema ypoka KosinyecTBo 4yacoB
n/m Bcero KouTposbHble [IpakTuyeckue
paboThl paboThI

1  JBoJiOLMA U METO/bl €€ U3y4YeHUs 1 0 0

2 Hcrtopus pa3BuUTHUS NpeACcTaBJIEeHUN 06 3BOTIOLUU 1 0 0

3 Mukpo3BOJOIHUA 1 0 0

4  llonmysdauusa Kak 3jleMeHTapHasa eJMHULA BUJA U 1 0 0.5

3BoJiloIMU. JlabopaTopHas pabota N2 1 «CpaBHeHUe
BU/I0B 10 MOPJ0JIOTUYECKOMY KPUTEPHUIO»

5  /IBrmxKyliue cuibl (371eMeHTapHble GaKTOpbI) 1
3BOJIIOL MU
6  EcTecTBeHHBIV OTOOD U €ro GpOpMbl 1
7  Pe3ysbTaThl 3BOJIIOLMU: TPUCTIOCOOJIEHHOCTD 1 0.5

OpraHuM3MOB U BUl000pa3oBaHue. JlabopaTopHasa
paboTa Ne 2 «<OnucaHue NpUCIoCco6IeHHOCTH
OpraHu3Ma U eé OTHOCUTEJIbHOT0 XapaKTepa»
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Ne Tema ypoka KosinyecTBO 4acoB

n/m Bcero KoHTpoJsibHble IIpakTudeckue
paboThI paboThl

8 HampassieHHA U IyTU MAaKPO3BOJIIOL MU 1

9 Heob6paTUMOCTb 3BOJIIOIUHU

10 Hcropusd »XU3HU HA 3eMJie U METO/bI €€ U3y4eHHUs 1
11 TunoTe3bl NIPOUCXOXKAEHUS }KU3HU HA 3eMJie
12 PasBuTHE )KM3HU Ha 3eMJIe IO 3paM U NepruoJaM 1
13 OcHOBHbIE 3Tallbl 3BOJIOLUU PACTUTEJBHOTO U 1 0.5
*KMBOTHOTO Mupa. [IpakTrUyeckas pa6ota Ne 1
«M3yyeHUe uckomnaeMblX OCTaTKOB pacTeHUH U
KUBOTHBIX B KOJIJIEKIIUSIX»
14 CoBpeMeHHas CUCTeMa OPraHU4YeCKOTO MUPaA 1
15 DJBoJsonus YyesoBeKa (AaHTPOMNOTeHe3) 1
16 /JiBwxyiue cuibl (GaKToOpbl) aHTpONoOreHesa 1
17 OcHoBHBbIE CTaJ MM 3BOJIIOLIMU YeJIOBEKaA
18 YesnoBeyeckue pachl ¥ IPUPOJHBIE ajaliTALlUU 1
yeJlOBeKa
19 PesepBHbIl ypok. 060611eHHUE 110 TEME 1
«Bo3HHWKHOBeHUE U pa3BUTHE XKU3HHU Ha 3eMJie»
20 IJxkoJi0THS KakK HayKa
21 Cpejabl 06MTAHUSA U 3KOJOTUYECKHE PAKTOPDI
22 A6uoTtuyeckue pakTopsl. JlJabopaTopHas paborta Ne3. 1 0.5
«Mopdosornyeckre 0CO6€HHOCTH PaCTEHUN U3
pa3HbIX MeCcT 06UuTaHus». JJabopaTopHas paboTta Ne 4.
«BavsiHMe cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJieyca»
23 buoTuueckue pakToOpbl 1
24  JKoJiorAYeCKHUe XapaKTepPUCTHUKU MOMYJIALUH. 1 0.5
[IpakTuueckasa pabora N2 2 «[lofcy€T nJI0OTHOCTH
NOMyJISILUN pa3HbIX BUJI0B PaCTEHUN»
25 CoobuiecTBa OpraHu3MoB — OUOLEHO3 1
26 JKOJIOTUYECKHE CUCTeMbl (3KOCUCTEMBI) 1

27 OcHOBHbIe [I0Ka3aTeJ M 3KOCUCTEMBbI. JKOJIOTUYeCKHe 1
nupaMu/bl. CBoiicTBa skocucteM. CyKueccus

28 IlpupojHble 3KOCUCTEMBI 1
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Ne Tema ypoka KosinyecTBO 4acoB

n/m Bcero KoHTpoJsibHble IIpakTudeckue
paboThI paboThl

29 AHTpONOreHHbIe 3KOCUCTEMBI 1
30 buocdepa — riob6asbHasg 3IKOCUCTEMA 3eMJU

31 3aKOHOMEpPHOCTH CylleCTBOBaHUA 6HocPephl 1

32 YesnoBeyecTBO B 6uocdepe 3eMu 1
33 CocyulecTBOBaHUE NIPUPO/bI U UeJI0BeYeCTBa

34 Pe3epBHbIU ypoK. 06006111€HHE TeMbl «Co0bIIeCTBA U 1
3KO0JIOTUYECKHE CUCTEMbBI»

OBIIEE KOJIMYECTBO YACOB I10 I[TIPO'PAMME 34 0 2.5
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