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IHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHMOJIOTMH TEOPETUYECKYIO OCHOBY IJIsI OMpenereHUs
MOIXO0A0B K (OPMHPOBAHUIO COACpKAaHHUS ydeOHOro mpeamera «bBHONOTHS» COCTaBWIIA:
koH1entyaibHbie nonoxkeHus GI'OC COO o B3auMOOOYCIOBIIEHHOCTH IIeNel, COAep KaHMUs,
pe3ynbTaToB 00y4deHUs: U TpeOOBaHUN K YPOBHIO MOJAT'OTOBKU BBITYCKHUKOB, MOJIOKEHHUS 00
OOIMX IENAX W MPUHIHNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPETHErO
obmrero oopasoBanusi B Poccuiickoit deneparuu, a TakKe MOJOKEHHUS O cHeupuKe OMOJIOTHH,
e€ 3HAYCHUU B TIO3HAHWUU XUBOU TPUPOJIBI U OOECIICUCHUW CYIIECTBOBAHUS YEIIOBEYECKOTO
obmrecrBa. CoryiiacHO Ha3BaHHBIM TOJIOKEHUSIM, OIIPEAEIICHBl OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
OMONOTUH U e€ CTPYKTYpa.

[Iporpamma no Guosioruu Ja€r mpeAcTaBieHue o Lelnsax, 00 obiell cTpateruu o0y4yeHus,
BOCIIUTAaHUS W Pa3BUTUA OOy4alOUIMXCSd CpeAcTBaMH yudeObHoro mnpeamera «buomorusy»,
olpenensieT o00sA3aTelNbHOE MPEIMETHOE COAEpXKAHUE, €ro CTPYKTYpy, paclpeleleHue Io
paszenaM U TeMaM, PEKOMEHIYEMYIO IMOCJIE0BATEIbHOCTh U3YUYEHUsl y4eOHOro maTepuania C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM 0Opa30oBaTeIbHOIO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaromIXcs.

B mporpamMmme 1O OHOJOTMM TaKKE YYUTHIBAIOTCS TPEOOBAHUS K IIJIAHHPYEMBIM
JUYHOCTHBIM, METaIllPEIMETHBIM W TIPEAMETHBIM pe3yibTaraM OOyd4eHUs B (HOPMHPOBAHHH
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIBHOM ACITEIBHOCTH/YUEOHBIX JEHCTBUI 00yYarOIIMXCS 110
OCBOCHHIO COJIEp)KAHHUS OMOJIOrHYECKOro 00pa3oBaHMSL.

B mporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIil YpOBEHb) peasiM30BaH MPUHLIHUII
NIPEEMCTBEHHOCTH B U3y4yeHMM Ouojoruu, Onaromaps dYeMmMy B HEH NpocMaTpuBaeTcs
HaNpaBJIEHHOCTh HAa PAa3BUTHE 3HAHMMU, CBSI3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33pEHMS, IEHHOCTHBIX OpPUEHTAlMM  JIMYHOCTH, OSKOJIOIMYECKOrO  MBIIUIEHUS,
MPEJCTaBICHUA O 3J0pPOBOM o00Opa3ze XKM3HH M OepexHBIM OTHOIICHHEM K OKpY)Karollen
npupoaHoii cpeze. IloaTomy Hapsay ¢ u3ydyeHrueM o0IeOHOoNIOrnYecKuX TEOPHi, a TaKXKe 3HaHUI
O CTPOCHUHU >KUBBIX CHCTEM pPAa3HOrO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HUX
IIPOLIECCOB B IIPOrpaMMe 110 OUOJIOTUH Y1€JIEHO BHUMAHHUE UCII0JIb30BAHUIO MTOJyUYEHHBIX 3HAHUM
B IIOBCEHEBHOM JKM3HM JId pELIEHUs NPUKIAAHBIX 3aJad, B TOM 4YHUCIE: NPOPHIAKTUKH
HACJIEZICTBEHHBIX ~ 3a00JI€BaHUIl  4YeNOoBEKa, MEIUKO-T€HETHMUECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBAHHUS KOJIOTHYECKU 11€JI€CO00pa3HOro MOBEJEHUs B OKpY)Kalollel MpUpoAHOil cpexe,
aHalu3a BIMSHUS XO3SMCTBEHHOW JAEATEIbHOCTH YEJIOBEKA Ha COCTOSHUE MNPUPOIHBIX HU
MCKYCCTBEHHBIX HKOCHCTEM. YCHJIEHHME BHMUMAHHUS K NPUKIAIHON HamnpaBIEHHOCTH Y4eOHOro
npenMera «buonorus» NpoAMKTOBAHO HEOOXOAMMOCTBIO OOECIEUEeHUsl YCIOBUM IS pelleHus
OJIHOH M3 aKTyasbHBIX 3a7a4 MIKOJIbHOIO OMOIIOrHYECKOro 00pa3oBaHus, KOTOPas NPEAIoaaraet
(dopmupoBaHrue y 0OydaroIIMXCsl CHOCOOHOCTH aJalTUPOBAThCd K HM3MEHEHHMSIM JAMHAMHYHO
Pa3BUBAIOIIEIOCSI COBPEMEHHOI'O MUPa.

Buonorus Ha ypoBHE cpemHero odmero oOpa3oBaHUs 3aHUMaeT BakHoe Mecto. OHa
obOecrieunBaer (GOpPMUPOBAHUE Yy OOYYAIOMIMXCS TMPEACTaBICHUNH O HAYYHOM KapTUHE MHDA,
pacimpsier ¥ 0000IIaeT 3HAHMSI O KUBOH MPHUPOJIe, €€ OTIMUNUTEIBHBIX MIPU3HAKAX — YPOBHEBOM
OpraHv3alMd W DJBOJIOIUHU, CO3MaET YCIOBUS JJIs: TO3HAHHS 3aKOHOB JKUBOW MPHPOIBI,
dbopmupoBanus (YHKIHOHATBHONW TPaMOTHOCTH, HaBBIKOB 3J0POBOTO M Oe3omacHoro obpasza
KHU3HU, SKOJIOTMYECKOTr0 MBIIUICHHUS, ICHHOCTHOT'O OTHOIICHHS K KUBOU MPUPOE U YEIOBEKY.



Bombpiroe 3HaueHne OWMONOrHMST HMMEET TaKKeE AJil pCHICHHA BOCHUTATCIBHBIX U
Pa3BUBAIOIIMX 33724 CPEAHETO O0IIEero 00pa3oBaHus, COLMATM3ANNN o0yJyarommxcs. M3ydenne
Ouonoruu odecrneunBaeT yciaoBUs 11 (OpMUPOBAHUS UHTEIIEKTYalbHbIX, KOMMYHUKALlHOHHBIX
U UH(QOPMAIMOHHBIX HABBIKOB, JCTETUYECKOW KYJIbTYpbl, CIOCOOCTBYET HHTErpaluu
OMOJIOTUYECKUX 3HAHUM C TMPEACTABICHUSAMH U3 JAPYIUX y4eOHBIX NMPEIMETOB, B YAaCTHOCTH,
¢usuku, XumMun U reorpadun. Ha3BaHHbBIE MOJOKEHUS O TIPEIHA3HAYECHUN Y4eOHOro mpeaMera
«buonorusy cocTaBUIM OCHOBY JIJIsI ONIPEIENICHHS MTOAXO0I0B K 0TOOPY U CTPYKTYPHUPOBAHHUIO €ro
CoJIep)KaHusl, MPEICTABICHHOT O B TPOrpaMMe 1o OMOJIOTHH.

OT160p conepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUHI KyJIBTYPOCOOOPAa3HOrO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYarOIINECs TOKHBI
OCBOUTb 3HAHMSI M YMEHHUs, 3HAUUMBbIe s (OpMUPOBAHMS OOIIEH KyIbTYphI, OMpeIestonme
aJIeKBaTHOE IIOBEJEHHME YeJlIOBeKa B OKpYyXKarolleld HpUpOIHOIl cpele, BOCTPeOOBaHHBIE B
MOBCETHEBHOM JKU3HU M MPaKTUYECKOi aestenbHOoCcTH. Oco00oe MecTo B 3TOW cucTeMe 3HaHHM
3aHMMAIOT 3JIEMEHTHl COJEp)KaHUs, KOTOpble CIyXaT OCHOBOM i1  (OpMHPOBaHUS
MIPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpa M ILE€HHOCTHBIX
OpPHEHTALUAX JINYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3AMU OMOJIOrH4ecKoro o0pa3oBaHusl.

CtpyKkTypupoBaHuEe COJAEp)KaHHMs y4eOHOro MaTepuaja B TporpamMme Mo OHOJIOTUU
OCYIIECTBJICHO C y4E€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIMYHUTEIBHBIX OCOOCHHOCTSIX
YKUBOU MTPUPOJBI, O €€ YPOBHEBOM OpraHU3AIMK U HBOJIIOIUU. B COOTBETCTBUY C 3TUM B CTPYKTYpE
yuebHoro npenmera «buonorus» BeIIENEHBI CIEAYIOIINE colepKaTelbHble TMHUU: «bruonorus
Kak Hayka. MeTo[pl Hay4yHOTrO Mo3HaHusD», «KieTka kak Oumosorudeckasi cucremay, «Opranusm
Kak Omonmormyeckas cucremay, «Cuctema U MHOrooOpasue OpraHudecKoro MHUpay, «IBOIIOLHUS
YKUBOU TIPUPOIBI», « IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH .

Lenp usydenuss yueOHoro npeamera «buosorusi» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00y4alomMMHKCS 3HAHUSIMH O CTPYKTYpHO-(QYHKIIMOHATBHONH OpPraHW3aIllid JKUBBIX CHCTEM
pa3HOro paHra U MPUOOPETeHNE YMEHHI MCIIOIb30BaTh ATH 3HAHUS JJIsl TPAMOTHBIX EHCTBUH B
OTHOILIEHUU 00BEKTOB KUBOW MPUPOABI M PEHICHUS Pa3IMYHbIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue Lenu u3ydeHus ydyeOHoro mpeamera «buosorus» Ha 06a30BOM YypOBHE
obecrieunBaeTcs peIeHNeM CIEAYIOIIHNX 3a/1a:

OCBOEHHE OOY4YarOIIMMHUCSA CHCTEMbl 3HAHUH O OHOJIOIMUECKUX TEOpUsX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, IpaBHUJIaxX, CIy)KallUX OCHOBOM i (POPMUPOBAHUS
MIPEICTABICHUM O €CTECTBCHHO-HAy4YHOM KapTUHE MHpPA, O METOJAaX HAy4YHOro IO3HAHUf,
CTPOEHMM, MHOrooOpa3uu M OCOOEHHOCTSX JKUBBIX CHUCTEM pa3HOrO YpPOBHs OpraHu3alui,
BBIJAIOIINXCS OTKPBITHSAX U COBPEMEHHBIX UCCIIEOBAHUAX B OMOJIOTHH;

(¢opmMupoBaHue y oOy4arouMxcs MO3HABaTEJIbHbIX, MHTEJUIEKTYAJIbHbIX U TBOPYECKUX
CIOCOOHOCTEN B MpOLIECCE aHaJIM3a JaHHbBIX O MYTAX Pa3BUTHSA B OMOJIOTMU HAYYHBIX B3IJISAOB,
WJIeW U MTOAXO0I0B K U3YUEHHUIO )KUBBIX CUCTEM PAa3HOI'O YPOBHS OpraHU3aLlUN;

CTaHOBJICHME Yy OOydaromuxcsi oOILed KyJbTypbl, (YHKIHMOHAIbHONH TIPaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHSATH M OLICHUBATh SIBJICHUS OKPYKAIOIIEro MHpa >KUBOH MPUPOJbLI Ha
OCHOBAHUU 3HAHUHU U OIBITA, MOTYYEHHBIX IPH U3YUYEHUH OMOJIOTHUH;

dbopMupoBaHrue y 00yYarOMUXCs YMEHUW HJUTIOCTPUPOBATH 3HAUEHUE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKA, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUN 1 arpoOMOTEXHOJIOTHiA;



BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IIO3HAHUS YEJIOBEKOM JKHUBOW IPUPOJIBI,
HEOOXOIUMOCTH OEpEeKHOr0 OTHOIIEHUS K Hell, COOII0AEHUs STHYECKUX HOPM IIPU MPOBEIEHUN
OMOJIOrMYECKUX UCCIIeIOBAHU;

OCO3HaHUE I[EHHOCTH OMOJIOTMYECKMX 3HAHMHU Ul MOBBIIICHUS YPOBHS 3KOJIOTMYECKOM
KYJBTYPBbI, U151 POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEIHEBHOM >KM3HU ISl OLIEHKH
MOCTIEICTBUI CBOEH MEATENBHOCTH IO OTHOIIEHUIO K OKpY)KaIollel cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBaHUE U COOJIIOICHNE Mep MPODUITAKTUKH 3a00JICBaHUH.

B cucteme cpennero obuiero odpazoanus «buonorus», usydaemasi Ha 6a30BOM YpOBHE,
SIBIIIETCSL O0SI3aTENBHBIM YYEOHBIM ITPEAMETOM, BXOISAIIMM B COCTaB TPEAMETHOH OOJIACTH

«ECTGCTBCHHO-Hay‘{HLIG npeaAMETbD).

Jlisg n3ydenust Ouonoruu Ha 0a30BOM ypoBHE cpeHero o0uiero o0pa3oBaHusi OTBOAUTCS
68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 knacce — 34 gaca (1 gac B Henerno).

COILEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak HayKa.
buonorus xak Hayka. CBsi3b OMOJNOIMM € OOIIECTBEHHBIMU, TEXHUUYECKUMU U JPYTHMMH
€CTECTBEHHbIMM HaykamH, (uiocoueil, 3THKOH, 3creTukoid M mnpaBoM. Posp Ouonorun B

(hopMUPOBaHUU COBPEMEHHON Hay4yHOU KapTUHBI MUpa. Crucrema OMOIIOrMYecKUX HayK.

MeTtonbl mo3HAHUS KUBOM PUPOBI (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCaHHe, U3MEPEHHUE,
KJIacCH (PUKAIIKS, MOJICIIMPOBAHUE, CTATUCTHYECKas: 00pabOTKa TaHHBIX).

JdemMoHcTpanum:

IToprpetsi: Y. Japsun, I'. Mengens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabauie! u cxembl: «MeTobl TO3HAHUS JKUBOM MPUPOABI».
JlabopaTopHble M MpaKkTHYeCKHe PadoThI:

[Ipaktnueckass pabora Ne 1. «lcnonp3oBaHue pa3IMYHBIX METOJOB MPH HU3YyYEHUU
OMOIOrHYECKUX 00BEKTOBY.



Tema 2. 7KuBble ccTEMbI U X OPraHu3alusi.

XKusble cuctembl (OHOCHCTEMBl) KaK NMpeAMET u3ydeHus Ouosiornu. OTIUYHE >KHUBBIX
CHCTEM OT HEOPraHM4ECKON MPUPOJBI.

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

JdemoHcTpauun:

Tabmunel u cxeMmbl: «OCHOBHBIE NPU3HAKU JKU3HW», «YPOBHU OpraHMU3alMM >KUBOMN
HIPUPOABD).

O6opyznosanue: Mmoaensb Moiaekyssl JJHK.

Tema 3. XumMuuyeckunii cOCTaB M CTPOEHNE KJIETKH.

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

ODYHKIMU BOJBI U MHUHEPAJIBHBIX BEIIECTB B KieTke. IlommepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoeHue 60enkoB. AMUHOKHUCIOTEI — MOHOMEpHI OenkoB. HezameHnumble
U 3aMEHUMBbIE AMHHOKHCIOTHI. AMHUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEJIKOBOM
MOJIEKYJIbl (TMIE€pBUYHAs, BTOpUYHAS, TPETUUYHAsT W YETBEPTUYHASA CTPYKTypa). XUMHUECKUE
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, prdo3a u 1e30kcupudo3a), aucaxapuasl (caxaposa,
JAKTO33a) M TONHMcaxapuabl (Kpaxmal, TIMKOICH, IeJUIo3a). buonorudeckue QyHKIAA
YTJIEBOJIOB.

Jlununel: Tpurnuuepuabl, ¢ochomunuasl, crepoupl. ['mapodunbHO-TUAPOPOOHBIE
coiictBa. buonornueckue ¢pynkuuu naunuaos. CpaBHEHHE YIJIEBOAOB, OEJKOB M JIMIHJOB 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. KnerouHas teopus — nmpumep B3aUMOACUCTBUSA UACH U
(akToOB B HAYYHOM IO3HAHUHU. MeTO/Ibl U3ydeHHUs KJIETKH.

Krnerka kak nenoctHas xuBasi cuctema. O0IIHe MpU3HAKKN KIETOK: 3aMKHYTasi Hapys>KHas
MeMOpana, mojekynbl JIHK kak reHeTHYecKuii anmapar, CHCTeMa CHHTe3a Oerka.

Tumnbel KIETOK: »yKapuoTHuecKass W mpokapruoTuueckas. OCOOEHHOCTH CTpOEHUs
npokapuotTuyeckoi kinetku. Knerounas crenka 6aktepuii. CTpoeHue 3yKapuOTHYECKOM KIIETKH.
OCHOBHBIE OTJINYHS PACTUTENHHOM, )KUBOTHON M IPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX (PyHKIUH.
[Tnasmatnueckass meMmOpaHa, e€ cBoiictBa M ¢yHKmMu. lluTomnasma u e€ OpraHOMIBI.
OnnomemOpannbie opraHou sl kinetku: DIIC, annapar I'onbmpku, mmuzocomsl. [TonyaBToOHOMHBIE
OpraHOM/Ibl KJIETKU: MUTOXOHIPUH, IacTU bl [Iponcxoxienne MUTOXOHIpUM U acTu. Busel
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. XPOMOCOMBI.

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.

[luarpammbl: «PacnipenenieHne XUMHUYECKHX JJIEMEHTOB B  HEXHBOW  MPHUPOIELY,
«PacnpeneneHne XUMHUYECKUX JIEMEHTOB B )KUBOU TIPUPOEH.

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

OO0opy/i0BaHKE: CBETOBOM MHUKPOCKOI, 00OPYIOBaHUE IJis MPOBEACHUs HAOJIIOJICHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKpPOIpENapaThl pacTUTEIbHBIX, KUBOTHBIX M OaKTepUAJIbHBIX
KJIETOK.

JlabopaTopHble M MpakTHYeCKHe PadoThI:

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

JlabopatopHast pabota Ne 2. «M3ydeHue CTpOEHUS KIIETOK DPACTCHHM, >XUBOTHBIX 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
TUCCUMUJISINS (PHEPreTUYECKU 0OMEH) — IB€ CTOPOHBI €IMHOrO IMporecca Mmetabonusma. Ponb
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.

@ortocunTe3. CBeroBas u TemHOBas (a3l (orocuHTe3a. Peakumu QoTocuHTE3A.
DddexTuBHOCTL hoTOCHMHTE3a. 3HaUeHHE (POoTOCHHTE3a /ISl )KU3HM Ha 3emiie. BiusiHue ycnoBuid
cpeasl Ha POTOCHHTE3 M CITOCOOBI TTOBBIMICHUS €0 TPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUU.

XemMocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a ISl JKU3HHU Ha
3emie.

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. 3 PHEKTUBHOCTH IHEPreTUUECKOI0 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 6enxa. Otansl TpaHcisauuu. KonupoBanue
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 M Y€JOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc ummyHoneduunta
gyenoeka (BUY) — Bo3Oyaurens CIIM/la. OOGpaTtHas TpaHCKpHIIIIHS, peBepTa3a W WHTErpasa.
[MpodunakTika pacnpocTpaHEeHUs BUPYCHBIX 320 0JIeBaHUH.

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

Tabmuubl ~ u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MHUTOXOHIPHUS»,
«OHepreTuyeckuid odOMen», «Xmoporact», «Dorocunresy, «Ctpoenue JHK», «Ctpoenue u
¢yHKkuMoHUpoBaHue reHa», «CuHre3 Oenka», «['eHermueckuit kom», «Bupycei»,
«baktepuodarn», «Ctpoenne u ku3HeHHbIH 1ukia Bupyca CIIM]/la, Oakrepuodaray,
«Pemmxkamus JITHK».

O6opynosanue: Mmopenu-anmiaukanuu «Yasoenue JIHK u tpanckpunuus», «buocuntes
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{uTomornyeckre OCHOBBI Pa3MHOKEHUS M MHAMBUAYAILHOTO Pa3BUTHUS
OpraHH3MOB.

Henenue knetku — Muto3. Ctaauu Mmuto3sa. [Iporeccsl, Mpoucxoasime Ha pa3HbIX CTaIUsIX
MHUTO3a. BHOJIOrn4ecKknuii CMBICII MUTO3A.

[Iporpammupyemasi THOENb KIETKU — aronTo3.

@opMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecrnonoe U TmoJoBoe. Buuabl 6Gecnosoro
Pa3sMHOXKEHUS: JIeJICHHE HAJBOE, NMOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpPa3OBaHUE,
BEreTaTUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KJIOHHPOBAHHME OPraHW3MOB, €r0 3HauYeHUe I
CEJIEKLIUU.

ITonoBoe PAa3MHOXKCHHEC, €TI0 OTJIMYHSA OT Oecrooro.

Meiio3. Craguu meiiosa. IIpoueccel, mpoucxogsue Ha cranusax meiio3a. [loBenenue
xpomocoM B Meito3e. Kpoccunrosep. buosiornuecknii CMbICH U 3HAaUEHUE MEWO03a.

lNameTorenes — mporiecc 00pa30BaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10710BBIE JKENIE3bI:
CEMCHHHUKHN U SUYHHKH. O6pa3OBaHI/Ie W pa3dBUTUC IIO0JIOBBIX KJIIETOK — IaMCT (CHCpMaTO?;OI/II[,
SHLIeKJIeTKAa) — crepMmaroreHe3 M oBoreHe3. (OCOOCHHOCTH CTPOEHUS SAHWLEKJIETOK U
criepmaro3onioB. Omnogorsopenue. [laprenorenes.

NunuBuayanpHOe pa3BuTHe (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (dMOpHOTreHe3).
Otanbl AMOPUOHAIBLHOTO Pa3BUTHS Y IMO3BOHOYHBIX KUBOTHBIX: APOOJICHHE, TacTPyJISIU,
opranorenes. [loctamOpuonanbHOe pa3BuTHE. THUIBI TOCTIMOPHOHATBHOTO PA3BUTHUS: 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:

Tabmauie! v cxembl: «POpMbI Pa3MHOXKEHUS OPraHU3MOBY, «/|BOITHOE OII0OTBOpEHUE Y
I[BETKOBBIX pacTeHUi», « BereratuBHOE pa3MHOXKEHHE pacTeHUIy, «JleeHne KieTku 0akTepuiin,
«CTpoeHue MOJIOBBIX KJIETOK», «CTpoeHue XpomocoMbly», «Kierounslii nukin», «Pennukanus
JHK», «Mutosy», «Meito3y, «IIpsimoe u HenpsMoe pa3BuTHe», «I'aMeTorene3 y MiaeKonuTarommx
1 4enoBekay, «OCHOBHBIE CTaJUU OHTOIEHE3a.

OO6opynoBaHue: MUKPOCKOI, MHUKpompenapatsl «CrepMaTo30uIbl MIECKOMUTAIOIIEI 0%,
«SinekieTka MilekonuTaouieroy, «Kapuoknnes B KIeTKax KOpelKa JyKa», MarHUTHAsi MOJIEJIb-
anmmkanus «Jlenenue kietkuy, moaens JJHK, mogens meTadaznoii XpoMOCOMBL.

JlaGopaTopHble U NPaKTUYeCKHe padboThI:

Jlabopatopnas pabota Ne 3. «HaOmoeHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpENapaTax».

JlabopatopHast pabGora Ne 4. «M3yueHue CTPOCHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOITpenapaTax.



Tema 6. HaciiencTBEeHHOCTh U K3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTtuku. Mcropus pa3BUTHS TE€HETHKUA. Pojib LHUTOJOTHM U
SMOPHOJIOTUU B CTAHOBJICHUU T'€HETUKH. BKIag poccHiickuX U 3apyOeXHBIX YUEHBIX B pa3BUTHE
TEeHeTUKH. MeTonbl TeHETHKH (THOPUAO0IOTHYECKHUM, [UTOTCHETUYECKUH, MOIEKYISIPHO -
reHeTrdeckuii). OCHOBHBIE T€HETUUYECKUE MOHATHS. | 'eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEeIMBaHUM.

3aKOHOMEPHOCTH  HAcClEJOBaHUS  IPU3HAKOB,  ycTaHoBieHHble  ['. MeHneneM.
Monoru0puiHoe cKkpelmuBanue. 3aKoH eAMHO00pa3usi THOpHUIOB IepBoro nokosjeHus. I1pasuio
JOMUHUPOBaHUA. 3aKOH pacLielieHusl Npu3HakoB. ['umore3a umcrorsl ramer. [lomHoe u
HEI0JIHOE JIOMUHHUPOBAHUE.

I[I/IFI/I6pI/I,IIHOC CKpCliuBaHuC. 3aKOH HE3aBHUCUMOIO 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 npusHakoB. PaGora T. Moprana 1o cremnjieHHOMY
Hacllel0BaHUIO reHoB. HapylieHue crenienys FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMocoMHast TeOpUsl HACIEICTBEHHOCTH. | eHeTnYecKue KapThl.

I'enernka nmoma. XpoMOCOMHOE ONpeneseHHe Moyia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
l'omorameTHble W TeTeporamMeTHble OpraHu3Mbl. HaciemoBaHue TPH3HAKOB, CIEMJICHHBIX C
TIOJIOM.

N3meHunBOCTH. BU/1bI N3MEHUMBOCTH: HEHACIICICTBEHHAs U HACIeACTBeHHAs. Pomb cpensl
B HEHACJIC/ICTBEHHOM HM3MEHUYMBOCTU. XapaKTepUCTUKA MOAM(PUKAIIMOHHON HM3MEHUMBOCTH.
BapuannonHslii psan u BapuanuonHas kpusas. Hopma peakiuu npusHaka. KommdecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKHU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHH O U3MEHUYUBOCTH.

HacnencrBennas, Wiy reHOTHIIMYECKas, ©”3MEeHYMBOCTh. KoMOMHATHBHAS M3MEHYHUBOCTD.
Meii0o3 u TOJIOBOM MpOIECC — OCHOBA KOMOWHATUBHOM W3MEHYMBOCTH. MyTalmoHHas
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 UBMCHYHNBOCTD.

I'eneruka uyenoBeka. Kapumorun uenoBexka. OCHOBHbIE METOAbl T'E€HETUKU YEIIOBEKA:
TeHEeaJIOrMYeCcKuii, OJM3HEIOBbIN, [UTOT€HETUYECKUN, OMOXMMUYECKUH, MOJECKYJSAPHO -
reHernyeckuii. COBpEMEHHOE ONpEeNeICeHHE TEeHOTUIIA: [OJHOI€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 30pOBOTO 00pa3a KU3HM, TUATHOCTHKHU, MPOPUIAKTUKA M JICYCHHUS T CHETHUYCCKUX
Oosne3Hel. MeanKO-TeHEeTHYEeCKOEe KOHCYJIbTUPOBAHHE. 3HAYCHHE MEIUIIMHCKOW TEHETHKH B
MPEIOTBPAIICHUH | JICUEHUU TCHETHYECKUX 3a00JIEBaHUI YEIOBEKa.



JdeMoHcTpanuu:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pu3, 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 JUTHOPHIHOTO CKPEIIMBAHUS,
«Meiio3y», «B3anmojericTBHE alielbHbIX TEHOBY, «I eHETHUECKNE KapThl pACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTnka mosa», «3aKOHOMEPHOCTH HACJEIOBaHUSA, CIECIJIEHHOTO C IOJIOMY,
«Kapuotumbel 4YenoBeka H IKHBOTHBIX», «Buael wu3MeHUHMBOCTHY», «MonudukanuonHas
M3MEHUYMBOCThY, «HacnenoBanue pesyc-haktopay, «['eHeTHKa Tpynn KpoBw», «MyTarmoHHas
U3MEHUHBOCTBY.

OO6opynoBaHue: MoAenu-anmumkanun  «MoHoruOpuaHoe ckpemmBanue», «HemnomnHoe
JOMHHHMpOBaHUe», «Jlurnbpuanoe ckpemuBanuey, «llepekpécT XpoMocoM», MHUKPOCKON U
MHKporpenapar «J[pozopuna» (Hopma, MyTauu GOpMbI KPBLIBEB U OKPACKH Teja), repdapuit
«I"opox MOCeBHON».

JlabopaTopHble M MpakTHYeCKHe PadoThI:

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

JlabopaTopnast pa6ota Ne 6. «M3ydueHne Moau(pUKaIMOHHON N3MEHYMBOCTH, TTIOCTPOCHHUE
BAPUALIMOHHOIO PsAJ1a U BApUALIMOHHOW KPUBOWY.

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

[IpakTueckas padorta Ne 2. «CocraBiieHHE U aHAJIU3 POJOCIOBHBIX YEJIOBEKAY.

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
IIPOMCXOKEHUS IOMAIHUX )KUBOTHBIX. COPT, TOPO/a, HITAMM.

CoBpeMeHHbIE METO/Ibl ceNeKIuu. MaccoBblii U MHIMBUyaJIbHBIH OTOOPHI B CEJIEKLUU
pacTeHuil U )KUBOTHBIX. OLleHKa dKcTepbepa. bian3kopoacTBeHHOE CKpelBaHie — MHOPHUINHT.
UYucras muuuda. CkpenBaHue YUCTHIX JIUHUN. ['eTeposuc, umu rudpunnas cuwia. Heponcrsennoe
CKpemBaHue — ayropuauHr. OtnanénHas rubOpuamzanus U e€ ycrnexu. VICKycCTBEHHBIN
MyTareHe3 M IOIYy4€HHE MOJUIIONIO0B. JIOCTMKEHUS CEINEKUUU pPacTEeHUll, XUBOTHBIX U
MHUKPOOPraHU3MOB.

buorexHonorus kak oTpacib MPOU3BOACTBA. ['€HHas WHXKeHepusl. DTambl CO3JAaHUs
pexomOunanTHOW JIHK w TtpaHcrenneix opranu3moB. Kitetounas wHxkeHepus. Kierounsie
KYJbTYpbl. MUKPOKIIOHAJILHOE pa3MHOKEHUE pacTeHuil. KiioHupoBaHne BBICOKONPOIYKTHUBHBIX



CENIbCKOXO3SICTBEHHBIX OpPraHM3MOB. OKOJOTMYeCKHMe U J3Thdeckue mpodiembl. MO —
IFEeHETUYECKH MOAU(PHUIIMPOBAHHBIE OPIaHU3MBI.

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
rubpuamsamnusy, «Paboter 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 «CenbCcKoX035iCTBEHHBIE PACTEHUS.

JlabopaTopHble U MpaKTUYecKHe padoThI:

Oxckypeust «OCHOBHBIE METOJBI U JIOCTHKEHUS CENIEKIIMH PACTEHUNM W >KUBOTHBIX (Ha
CEJICKITMOHHYIO CTAHIIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATENLHBIN YYaCTOK, B TEILUTHYHOE
XO035ICTBO, JJAOOPaTOPUIO arpOYHUBEPCUTETA MIIM HAYYHOT'O LIEHTPA)».

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.

CunerenbcrBa 3BoJtonuu. [lameoHTonornueckue: MOCAEI0BATEIbHOCTh TOSBICHUS
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.
CpaBHUTENbHO-aHATOMMUYECKHE: TOMOJIOTUYHbIE, AHAJIOIMYHbIE, pPYAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OINYECKUX MyTeH y BCEX OpPraHU3MOB.

OpomonnonHass Tteopus Y. Jlapsuna. [IpeanochlIKM BO3HHKHOBEHHUS JapBHHH3MA.
JIBuokyiye Ccuiibl  3BOMIOLMU  BHAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OrpaHMYEHHOCTH pECypCOB, HeOoNpenenéHHash W3MEHYMBOCTb, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBII 0TOOD).

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

MI/IKpOBBOHIOI_[I/ISI. HOHYJISIL[I/IH KaK ¢AMHUIIA BU1Aa U 3BOJIFOLINHA.



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

EcrecTBenHbIii 0TOOp — HampaBisionui (pakTop 3Boonur. POpMbI €CTECTBEHHOI'O
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. q)OpMBI OBOJIFOIINHA (bI/IJ'IeTI/I‘ICCKaSI, JAUBCPIrCHTHAsA, KOHBCPICHTHAS,
mapaJjuiCjibHasl. H606paTI/IMOCTB OBOJIFOLINHA.

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

JdeMoHcTpanuu:

[optpetni: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kopaneckuii, 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 COpTOB pacTeHHi», «MHorooopasue IMoOpoj
KUBOTHBIX), «[Tomymnsumy, «MyTanuoHHas W3MEHUUBOCTHY, «Apomopdo3bry,
«Ununoamantamuuy, «OO0mas gereHepanus», «/[Brwkynmwe cuibl sBomoruny, «Kapra-cxema
Mmapuipyta nyrtemectBus Y. Jlapsuna», «bopsba 3a cymectBoBaHuey», «lIpucrnoco0iaeHHOCT
opranu3moBy, «['eorpaduyeckoe Bu1000pa3oBaHmne», « IKOIOTMIECKOE BUA000PA30OBAHUEY.

O6ODV}10B3HI/ICZ KOJUICKI U HACCKOMBIX C PA3JIMYHBIMUA TUIIAMHA OKPACKH, Ha6op IJIO40B U
CCMSAH, KOJIJICKIUA «HpI/IMepI)I 3alIUTHBIX HpI/ICHOCOGHeHI/Iﬁ Y KUBOTHBIX», MOICJIb «OcHOBHEIE
HaIIpaBJICHUA 5BOJIIOTUNY, 00bEMHas MOACIIb ((CTpOCHI/Ie T'OJIOBHOT'O MO3ra IIO3BOHOYHBIX».

buoreorpadguueckast kapTa Mupa, KouleKuus «DopMbl COXPaHHOCTH HCKOMAEMbIX
KUBOTHBIX U pacTeHui», Mozaenb anmukanus «llepekpéct xpomocom», BIaKHbIE MpenapaTsl
«Pa3Bute HacekoMoro», «Pa3BuTne mnATymIKHM», MuKpompenapaT «/po3oduna» (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 ¢axtopsl. Knaccudukanust sxonorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKUE M aHTPOMOreHHbIe. J{eficTBrE 3KoIornueckiX (JakTOPOB HA OPTaHU3MBI.

Abuornueckue  (aKTOpBl:  CBET, TeMIepaTypa, BIXHOCTh. DoTomepuoanu3M.
[IpucriocobneHns OpraHu3MoB K IeHCTBUIO a0MOTHYECKUX (DaKkTOpoB. brosiornueckue puTMmsl.

buornueckue dakToppl. Buasl OMOTHYECKHMX  B3aWMOAEWUCTBUN:  KOHKYPEHIIMS,
XMUITHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M, HEUTpasu3M. 3HaYeHHE OMOTHYECKUX
B3aUMOJEHCTBUMN 11 CYILIECTBOBAHUS 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 PadoOThI:

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 MOMYJAIMI pa3HbIX BUJIOB PaCTCHUI».

Tema 4. Coo01recTBa M IKOJIOrH4YecKue CUCTEMbI.

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

Okonorudeckue cucteMsl (9kocuctemsl). IloHsTHe 00 sKOocucTeMe 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,
NPOAYKIHA. DKOJIOTMYECKHEe MUPaMUAbl: MPOAYKLMH, YHCIeHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTh, CAMOpPETYJIsLUs, pa3BuTHe. CyKileccHsl.

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

AHTpONOreHHbIE YKOCUCTEMBI. ATPO’KOCUCTEMBI. Y pOosKkocucTeMbl. buosornueckoe 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
ycroitunBocTi Ouocdepbl. 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», «OKoiormyeckas nupamugay, «buocdepa u dUemoBexy,
«3JKocHucTEMA HIMPOKOIMCTBEHHOT 0 JIecay, « IKOCHCTEMA XBOMHOIO Jiecay, «bruoneHo3 Bogoémay,
«ArpoueHos», «llpuMepHble aHTPONMOrEeHHbIE BO3ACHCTBHS Ha TpUpoOAYy», «BaxkHeimme
WCTOYHUKHU 3arpsA3HEHHs] BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHeillnas cOCTaBISIOIIAS
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 mpupoe».

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

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMBI I10 BHUOJIOTUUA HA
BFA30BOM YPOBHE CPEJIHET'O OBLIEI'O OBPA3OBAHUA

Cornmacio ®I'OC COQO, ycraHaBiaMBarTCs TpeOOBaHMUS K pPE3yJibTaTaM OCBOCHHUS
00y4aroUMMHKCS POTPaMM CPEIHEro 00IIero oOpa3oBaHMs: JMUHOCTHBIM, METAIIPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MNPCAMCTaA «buomnornsy BBIACIICHBI
CIENyIOIME  COCTABISIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCHHMCKOM  I'pa)IaHCKOU
HUACHTUYHOCTU — TOTOBHOCTH K CaAMOPA3BHUTHIO, CAMOCTOATCIIBHOCTU W CaAMOOIIPCACICHUIO,
HaJIM4Me MOTHUBALUM K OOY4YeHMIO OHOJIOTMM, LIEJEeHAIpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOSKIEHUI JTMUYHOCTU Ha OCHOBE KJIOUEBBIX L[EHHOCTEH M MCTOPMUYECKUX TPAaJULUN pa3BUTHUS
OMOJIOrMYECKOr0 3HaHUsL, TOTOBHOCTb U CHOCOOHOCTh 00YYaIOLIMXCsl pyKOBOJICTBOBATHCS B CBOEH
ACATCIIBHOCTU LECHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, IMPUCYHIUMHU CHUCTEMC OMOJIOTHYECKOT0
00pa3oBaHMsl, HAJIUYKHE SKOJIOTNYECKOr0 IPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH
KU3HEHHBIC TIAHBI.

JImaHOCTHEIE pe3yibTaThl OCBOCHUSA MPCAMETA «bronorus JOCTUTAKOTCA B C€AHWHCTBC
qu6H0ﬁ W BOCITUTATEILHON ACATCIBHOCTU B COOTBCTCTBUU C TpaAUIITMOHHBIMU pOCCPII?ICKPIMH
COLMMOKYJIbTYPHBIMU, UCTOPUYCCKUMH U AYXOBHO-HPABCTBCHHBIMU I CHHOCTAMU, IIPUHATBIMU B
OOIIIeCTBE TpaBWJIAMU M HOPMaMH TIOBEACHHMS W CIIOCOOCTBYIOT IpOIIECCAaM CaMOIO3HAHUS,
CaMOBOCIIMTaHUA U CaMOPa3BUTUS, PA3BUTHUA BHYTpeHHeﬁ IMO3UIKMU JIMYHOCTHU, IMATPpHOTU3MA,
YBAKECHUsI K 3aKOHY W IPaBOIOPSAKY, YEJIOBEKY TpyJda M CTapllieMy ITOKOJEHHIO, B3aMMHOI'O
yBaXEHUs, OEpeXHOro  OTHOWIEHHS K  KYJIbTYPHOMY  HacleAMI0 U TPaJAULUIM
MHOT'OHAaIMOHaBbHOro Hapoaa Poccuiickoil denepanniu, mpupoIe U OKpYKaroIIe cpee.

JInuHOCTHBIE Pe3ybTaThl OCBOCHHS yueOHOro npenmMera « buonorus» T0mKHBI OTpaxaTh
TOTOBHOCTh U CITOCOOHOCTh OOYYaroIMXcsi PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEU



NO3ULIMEN JIMYHOCTH, CUCTEMOW ILIEHHOCTHBIX OpPUEHTAUUW, ITO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO  OOIIECTBa,
paclMpeHre KU3HEHHOTO ONbITa U OMNbITa JESATEIbHOCTH B MPOLECCE peaar3allid OCHOBHBIX
HANpaBJICHUN BOCIIUTATENbHON A€ TEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:kIaHCKOr0 BOCIIMTAHHUS:

cOPMHPOBAHHOCTh TPAXKIAHCKOW TO3UIMM OOYYarOMIETOCsS KaK AaKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOT0 00IIECTBA;

OCO3HAHUC CBOUX KOHCTUTYLHMOHHBIX IIpaB H O6$I33HHOCTCI>'I, YBAXKXCHUC 3dKOHa H
IIpaBOIIOPsAJIKA,

TOTOBHOCTh K COBMECTHOM TBOp‘IeCKOﬁ JACATCIIbHOCTU IIPU CO3JaHUU yqe6Hbe IIPOCKTOB,
PCIICHUN y‘le6HBIX M IIO3HABATCJIbHBIX 3aJ1a4, BbIIIOJITHCHUH OMOJIOTMYECKUX OKCIICPUMCHTOB,

CIIOCOOHOCTh  OMpPEAENATh COOCTBEHHYIO TMO3UIMI0O IO OTHOLICHUIO K SBJICHUSIM
COBPEMEHHOM )KM3HU U OOBSACHATH €€;

yMEHHE YyUYUTHIBATh B CBOMX JEHUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMU YOEXKACHUSMHU, KYJIbTYPHBIMU IIECHHOCTSIMH U COIIHATbHBIM
IIOJI0KCHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX,
MO3HABATEJIbHBIX M MCCJIEAOBATENbCKUX 3aJad, YBAXXUTEIBHOI'O OTHOLIEHUS K MHEHUIO
OTMOHEHTOB MIPH 00CYKJIEHUHU CITOPHBIX BOMPOCOB OMOJIOTUYECKOT0 COIEPIKAHMUS,

T'OTOBHOCTB K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTHU,

2) MAaTPUOTUIECCKOI'0O BOCIIUTAHUA:

c(OPMUPOBAHHOCTh POCCHICKON T'pa)k1aHCKON MIEHTUYHOCTH, MAaTPUOTHU3MA, YBAKECHUS
K CBOEMY HAapoOJly, YyBCTBa OTBETCTBEHHOCTH mepen PomuHoN, ropaocTtu 3a CBOM Kpail, CBOIO
Ponuny, cBOil S3bIK M KYJIBTYpY, IPOLUIOE U HACTOAIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHE K NPUPOJAHOMY HACIECOUIO U MAMSATHUKAM MPUPOJIBI,
JNOCTHKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIOCOOHOCTh OICHUBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJIOrHH, TOHUMAaHUs 3HAYCHH I OMOJIOTMH B IIO3HAHUW 3aKOHOB IIPUPOIBI, B )KU3HH YEIOBEKA U
COBPEMEHHOI'0 OOIIECTBA;

HHefIHaH Y6e)I(JIéHHOCTI), TOTOBHOCTbD K CITYKCHHUIO U 3allIUTEC OTG‘IGCTB&, OTBETCTBECHHOCTH
3a ero cyanoy;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOr0 HApO/a;
chOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHYECKOT O TTOBEICHUS;

CIIOCOOHOCTh OLCHUBATHL CUTYyallUIO U ITPUHUMATH OCO3HAHHBIC PCHICHUS, OPUCHTHUPYACH
Ha MOPaJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTU;

OCO3HAHHUEC JIMYHOI'O BKJIaZa B ITIOCTPOCHHUEC YCTOﬁqHBOFO 6y)1ymero;
OTBCTCTBCHHOC OTHOHMICHUEC K CBOMM pPOAUTCIIAM, CO3JJaHUIO CEMbU Ha OCHOBC

OCO3HAHHOT'O TIPUHSTHUS LIEHHOCTEH CEMEWHOW >KM3HU B COOTBETCTBUHU C TPAAMIIMIMH HApPOIOB
Poccuu;

4) 3cTeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHU;

MMOHUMAaHUE YMOILMOHAJILHOT O BO3/ICHCTBUS JKUBOU MTPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTE K CAaMOBBIPAXCHHUIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMIICHHEC IIPOSBJIATH
KadeCcTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) pu3nvyeckoro  BocnuTaHWsA, (OPMHPOBAHHSL  KYJIbTYPbl  310POBbA H
AMOLHOHAJIBHOIO 0JIAr OOy HSI:

MMOHUMaHHUE U peasu3allys 3[0pOBOro U 6€30MacHOro 0opasa KU3HU (370pOBOE MUTAHUE,
COOJIIO/IeHNE TUTUEHUYECKUX MPABUI U HOPM, COATAaHCHPOBAHHBIN PEKUM 3aHSATHI U OTIBIXA,
peryisipuast ¢u3nueckas AaKTUBHOCTb), OEPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOI'O
OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3710POBBIO;

IIOHMMAaHHUEC LCHHOCTHU IIpaBUJI HWHAWBUAYAJIBHOIO W KOJIJICKTHUBHOI'O 0e30macHOro
MOBCACHUA B CUTyalMsX, YIPOXAIOIIUX 3JOPOBbIO U )KU3HU J'II-O[[GI?I;

OCO3HAaHUE TOCIEACTBUA M HENPHUATUS BPEIHBIX MPUBBIUEK (YNOTpeOJIeHUs aJIKOros,
HapKOTUKOB, KypeHUs);

6) TPyA0BOT0 BOCIIMTAHMSA:



TOTOBHOCTB K TPpyAYy, OCO3HAHUEC ICHHOCTU MaCTECPCTBA, Tp}’Z[OJHO6I/IC;

TOTOBHOCTb K  AKTUBHOM  JEATEILHOCTH  TEXHOJIOTMYECKOM W COLIMAJIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO BBINOJIHATH
TaKylo J1eATEIIbHOCTD;

UHTEpEC K Pa3nu4yHbIM chepaMm NpodhecCHOHATBHON eATeIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBIN BBIOOP OyyIiei mpodeccuu U pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHI0 U CaMOOOPAa30BAHMIO Ha MPOTSHKEHUU BCel
JKU3HHU;

7) 3KOJIOTHY€CKOTO BOCTIHTAHMSA:

9KOJIOTMYECKH 11€71ec000pa3HOoe OTHOILIEHUE K MPUPOE KaK HCTOYHUKY KH3HU Ha 3emIle,
OCHOBE €€ CYILIECTBOBAHHS;

INIOBBIICHHUC YPOBHA 9KOJIOTHUYECKOM KYJIbTYPBbI: HpHOGpeTeHI/Ie OIlbITa IIJIAHUPOBAHUA
ITOCTYIIKOB U OUCHKHU NX BO3MOXKHbBIX MOCIICACTBUU HJIST Opr)I(aIOIHeﬁ CpCIbI;

OCO3HAHUE II00aIbHOT0 XapaKkTepa HKOJIOTHYECKUX MPOOJIEM U yTel UX PEIICHUS;

CIIOCOOHOCTH MCITOIB30BATh PHOOpETaEMbIe MPH U3YUCHUN OMOJIOTUY 3HAHUS U YMCHHUS
MIPH PEHICHUH MPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM IPUPOIOIOIE30BaHUEM (COOITIOICHUE
MPAaBWJI MOBEJACHUS B TPHPOJIC, HAMPABICHHBIX HA COXPAHCHHWE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, IKOCHCTEM, OHOC]EpHI);

AKTUBHOE HENpPHATHE JIEHCTBUI, NPUHOCIIIMX BpEA OKPYKAIOLIEH NPUPONHON cpene,
yYMEHHE MPOrHO3UPOBATh HEOIATOMPUSTHBIEC SKOJOTUYECKHE MOCIEICTBUS MpeIpUHIMAaeMbIX
JEMCTBUI U IPEIOTBPALIATh UX;

HaJIM4YUEC Pa3BUTOr0 ISKOJOTUYCCKOIO MbIIIJICHUS, 9KOJIOTUUECKOM KYJbTYpPbI, OIIbITa
ACATCIbHOCTHU AKOJIOTHYECKOM HaIlpaBJICHHOCTHU, YMCHHA PYKOBOJACTBOBATLCA HMHU B
HO3HaBaTeHBHOﬁ, KOMMYHI/IKaTPIBHOfI u COI_[I/IaJIBHOI\/’I IMPaKTUKEC, T'OTOBHOCTU K YYACTHUIO B
HpaKTquCKOﬁ ACATCIIbHOCTH 3KOJIOTIYEeCKOMI HAIpaBJICHHOCTHU;

8) HeHHOCTH HAYYHOI'0 MMO3HAHUS:

Cc(OpPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKM W  OOILIECTBEHHOW IPAKTUKH, OCHOBAHHOIO Ha JHaJore KYJbTYyD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UMTATENIbCKOU KyJIbTYPBI KAK CPEICTBA B3aUMO/ICH CTBUS
MEXAY JIOJbMHU U TO3HAHUS MUPA;



MIOHMMaHHEe crenupuky OUONIOrMM KaK HayKH, OCO3HaHUs €€ poyiu B (HOPMUPOBAHHUU
PaLMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO31aHUM LIEJIOCTHOTO MPEICTABICHUS 00 OKPYKaIOLEM
MUpE Kak O €IMHCTBE NPHUPOJbI, YeJIoBeKa U O0OLIecTBA, B TMO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEN U PEeLICHUH ITPOOJIEM COXPAHEHUSI IPUPOTHOTO PABHOBECHUS;

yOeX1EHHOCTh B 3HAUMMOCTHU OMOJIOTHU /ISl COBPEMEHHOM IIUBUIM3ALMH: 00eCHeueHUs
HOBOT'O YpPOBHS Pa3BUTHUSI MEIUIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pelaTh pecypcHble Mpo0eMbl Pa3BUTHSI Y€JIOBEUYECTBA, MOMCKA MyTeH BhIX0Ja U3 TN100ATbHBIX
HKOJIOTMYECKUX MPOOJIeM M 00ecreyeH st epexoia K yCTOWIMBOMY Pa3BUTHIO, PALIMOHAIEHOMY
WCIOJIb30BAHUIO TPUPOTHBIX PECYPCOB B POPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOTMYECKUX 3HAHUN B LIEJSIX MOBBILICHUS OOIIei
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOM TI'PaMOTHOCTH, KaK COCTAaBHOM YacTH (DyHKIIMOHAJIbHOU
IPaMOTHOCTH 00y4Yaromuxcsi, popMUpPyeEMON IIpU U3y4EHUN OMOJIOTUY;

IIOHUMAHUE CYLIHOCTM METOOB II03HAHMSA, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCIOJBb30BaTh IOJTydyaeMble 3HAHHUS I aHalu3a M OObBSICHEHUs SBJICHUU
OKPYXKAIOIIEro MuUpa W MPOUCXOASIINUX B HEM H3MEHEHUH, YMEHHE JenaTb O00OCHOBAaHHBIE
3aKJIIOYCHHUS] HAa OCHOBE HAay4YHBIX (DAaKTOB M HMMEIOMIMXCS [aHHBIX C IEIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO HMCIIOJIb30BATh OHMOJOTHYCCKUE 3HAHMS AJi1 pelICHUA
HpO6J’I€M B PCAJIbHBIX JXU3HCHHBIX CUTYyallUAX,

OCO3HaHUC LICHHOCTHU Hay‘lHOI\/'I ACATCIbHOCTU, TOTOBHOCTb OCYHICCTBJIATL ITPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIbHOCTD MHANBUAYAJIIbHO U B I'PYIIIIC;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUI0O M CaMOOOPA30BAHHIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHWI MO OWOJOTHMH B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe Pe3ysIbTaThl OCBOCHHsI Y4eOHOro rnpeamera «buosiorus» BKIFOYAIOT:
3HaYMMbIC )11 (OPMHUPOBAHUS MHUPOBO33PEHHS  OOYYAOIIMXCS  MEKIUCIUTLIMHAPHBIC
(MeXTpeMeTHBIC) OOIICHAYYHBIE TOHSATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOU KaPTHHBI MUPA
U Crelu(pUKy METOJIOB ITO3HAHUS, UCITOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHS,
SIBJICHHE, TPOIECC, CHCTEeMa, Hay4YHBIA (aKT, MPHUHIHI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, HCCIENOBaHUE, HAOIIOJICHUE, U3MEPEHHUE, DKCIICPUMEHT W APYIuX), YHHBEPCAJIbHbBIC
ydeOHbIC JICHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHBIC), 00€CICUNBAIOIIHEC
(dhopMupoBaHUe (YHKIIMOHAIBHOW T'PAMOTHOCTH W COIMAJbHOM KOMITCTCHIIMH OOYYaroIMXCs,
CIOCOOHOCTH 00 yJaronmxcst HCITOJIb30BAaTh OCBOCHHEBIC MEXIUCITUTIIH ApHBIE,
MHUPOBO33PEHYCCKHE 3HAHWS W YHHBEPCaJbHBIC Y4YeOHBIC JEHCTBUS B IIO3HABATEILHOW U
COLMAJIBHON MPAKTHUKE.



MetanpeaMeTHble pe3yJsibTaThl OCBOEHMS MPOrpaMMBbl CPEIHEro o0uiero oOpa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBJIaIIeHHe YHuuBepCaJadbHBIMUA y‘lCﬁHLIMI/I Mmo3HaBaTEeJIbHbBIMU HeﬁCTBHHMH:
1) 6a30BbIe JJOTHYECKHE CHCTBHSA:

CaMOCTOSITENIbHO (DOPMYIMpOBaTh U aKTyaJM3UpOBaTh IMpoOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHUM 3HAHMM NPUEMBI JIOTMYECKOTO MbIINUIEHUS (aHaIM3a,
CUHTE3a, CpaBHEHMs, KJaccU(UKaLUK, OOOOLIEHUs), pPacKpbhlBaTb CMBICI OHOJIOrMYECKHUX
MOHATUH (BBIAEIATH UX XapaKTepHble IPU3HAKU, YCTaHABIMBATh CBSI3U C IPYTUMU MOHATUSAMHN);

OpeACIdATb LCJIN ACATCIIbBHOCTHU, 3aJaBasA IMApaMCTPbl U KPUTCPUU HUX HNOCTUIKCHHA,
COOTHOCHUTD PE3YJIbTATBI ACATCIBHOCTU C ITIOCTABJICHHBIMU LICJISAMUA

UCIOJIb30BaTh OWOJOrMYECKUE MOHATHS AN OObACHEHUS (PAKTOB M SBICHUN >KUBOU
IPUPOIBL;

CTPOUTH JIOTUUECKHE pacCykAeHUs (MHIAYKTHUBHbBIC, JACIYKTUBHBIC, I10 AHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEUHUs B pacCMaTpPUBAEMBIX SIBIICHUSX, (hOPMYIHPOBATH
BBIBOJIbI M 3AKJIIOYCHUS;

PUMEHSITh CXEMHO-MOJICBbHBIE CPECTBA AJISi IPEICTABICHUS CYIIIECTBEHHBIX CBS3EH M
OTHOILIEHUI B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUH Pa3HOro poja,

BBISIBJICHHBIX B pa3JIMYHBIX HH(bOpMaHI/IOHHLIX HCTOYHHKAX,

pa3pabaThIBaTh MJIaH PEIICHUs IPOOIEMBbI ¢ YIETOM aHAIN3a UMEIOINXCS MaTeprUaIbHbBIX
Y HEMATEPHUAIbHBIX PECYPCOB;

BHOCHTb KOPPCKTHBLI B ACATCIbHOCTb, OLCHUBATL COOTBCTCTBUC PE3YJIbTATOB LECJIAM,
OLICHUBATb PHUCKHU MMOCIIEJCTBUM JCATCIIbHOCTH,

KOOPAMHUPOBATL W BBIIIOJIHATD pa60Ty B YCJOBHAX PCaJIbHOI'O, BHUPTYAJbHOIO H
KOM6I/IHI/IpOBaHHOFO B3aPIMO,Z[eI>'ICTBI/I$[;

Ppa3BUBATh KPCATUBHOC MBIINIJICHUC ITPU PCIICHUH KN3HCHH bIX HpO6J’I€M.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BIIQJIETh HaBBIKAMU y4e€OHO-MCCIIENOBATEIHLCKOW U TPOCKTHOM JEITEIbHOCTH, HABBIKAMH
paszpelieHusi mpoosemM, crocoOHOCTbIO U TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IOHCKY METO/0B
peleHus MPaKTUYeCKUX 3a/1a4, MPUMEHEHHUIO Pa3InYHBIX METO/IOB ITO3HAHHS,



HCIIOJIB30BaTh PA3JIMYHBIE BUABI JICATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpEeTaluy, IpeoOpa3oBaHUIO0 U MPUMEHEHUIO B YYEOHBIX CUTYyallUiX, B TOM 4YMCIE MpU
CO3/IaHUHU Y4EOHBIX U COLUATIbHBIX POEKTOB;

(hopMupOBaTh HAYYHBIN TUI MBILIUICHUS, BIAI€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMU
MOHATUSIMU U METOJIAMH;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3aJaud B 00Pa30BATENbHOW IEATEIBHOCTH U
JKA3HEHHBIX CUTyalUsX;

BBISIBJIITH IIPUYUHHO-CIICIICTBEHHBIE CBSI3M M AaKTyallM3UpOBATh 3aJady, BBIABUIATh
TUIIOTE3Y €€ PEIIEHUs, HAXOINUTb apr'yMEHTBI JJIs I0KAa3aTeIbCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh

napaMeTpbl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATh IMOJYYCHHBIC B XOAC PCHICHHUA 3aJladuu Ppe3yJibTaTbl, KPUTHYCCKH
OLCHUBATb UX JOCTOBEPHOCTD, IPOIrHO3UPOBATH USMCHCHHE B HOBBIX YCIIOBUAX,

JAaBaTb OLICHKY HOBbIM CUTYyallUAM, OLICHHUBATb HpHO6pCTéHHBIfI OIIBIT,

OCYUICCTBJIATH HeﬂeHaHpaBJ’IeHHBIﬁ IMOUCK IIE€PEHOCa CPCACTB U CII0CO00B HeﬁCTBHﬂ B
PO eCCHOHANIBHYIO CPEAY;

yMeTh TMEPEHOCUTh 3HAaHMS B  I[IO3HABATEIBHYID W  TPAKTUYECKYIO  00JaCTH
KU3ZHENICATEILHOCTH;

yYMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001aCTeH;

BBIIBUI'aTb HOBBIC HJACHU, HpcajiaraTb OPUIMHAJIbHBIC IMOJAXOJAbl M PCIICHHA, CTAaBUTH
HpO6JIeMBI " 3aJiauy, JOIMYCKAaOIU e aJIbTCPHATHBHLIC PCIICHM .

3) pa6ora c ungopmanmeii:

OPUEHTHPOBATHCSI B PA3JIMUHBIX MCTOYHUKAX MH(OpManuu (TeKcTe yueOHOro mocoous,
Hay4YHO-TIONMYJISIPHOM JINTEpaType, OMOJOrHYECKUX CIOBAPSAX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax JaHHbBIX, B lHTepHeTe), aHamM3uMpoBaTh HHPOPMALMIO pa3IMUHBIX BUAOB U (opMm
IpecTaBIeHUs, KPUTUYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(hopMynIHpOBaTh 3aMpPOCHl U TMPUMEHSTH pa3IMYHBIE METOABI MPU TOUCKE M OTOOpe
Ouonornyeckoi nHpOpPMAaIU, HEOOXOIUMOM JJIsl BHITIOJIHEHHS YU4EeOHBIX 3a]1a4;

HpI/IO6pCTaTI> OIIBIT HCIIOJIB30BaHUA I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX TCXHOJ’IOFI/Iﬁ,
COBCPIICHCTBOBATDL KYJbTYPY aKTUBHOI'O MCITIOJIb3OBAHHA PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMpATh ONTUMANBbHYIO (OpMy TpencTaBiIeHHs OMOIOTHYECKON
uHpopMaIuu (cxembl, rpauKu, THarpaMMBbl, TAOJHUIIBL, PUCYHKU U IPYTOE);

UCIIOJIb30BaTh HAY4YHBIH SA3BIK B KaueCTBE CpENCTBA NMpU paboTe ¢ OMOIOTHYecKOoit
uHpOpPMaLMe: MPUMEHATh XUMUYecKHue, (PU3NUYEeCKne W MaTeMaTHUYeCKHEe 3HAKU M CHMBOJIBI,



dopmynbl, abOpeBuaTypy, HOMEHKIATypy, HCIONb30BaTh U MPeoOpa3OBbIBaTh 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATTISIAHOCTH;

BJAJICTh HABBIKAMHU pACHO3HABaHWsA MW 3alluThl MH(OpManuu, HHEPOPMAIMOHHON
0€30MaCHOCTH JUYHOCTH.

OBJ1aJieHNe YHHBEPCATIbHBIMH KOMMYHUKATHBHBIMH 1eiiCTBUSIME
1) o61enne:

OCYIIECTBJISATh KOMMYHHKAITMHN BO BCeX cepax KU3HU, aKTHBHO y4aCTBOBATh B JTUAJIOTE
WM JTUCKYCCUHU TIO CYIIECTBY OOCYXJIaeMOW TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKJEHHS OTHOCUTEJIbHO BBINOJHEHUS NpEAIaraéMol 3aJadd, Y4YHUThIBAaTb HMHTEPECHl H
COIJIACOBAaHHOCTD MO3ULIMI IPYTUX YYaCTHUKOB JIMAJIOra UIIHM IUCKYCCHH);

pacrio3HaBaTh HeBepOasibHblE cCpelicTBa OOLIEHHUS, MOHUMAaTh 3HAYEHHUE COLMAJIBHBIX
3HAKOB, PENMOCHIIOK BOBHUKHOBEHUSI KOH(IUKTHBIX CUTYallul, YMETh CMST4aTh KOH(JIUKTHI U
BECTH I1EPErOBOPBI;

BIIQJIETh PA3IMYHBIMU CIOCOOAMHU OOIIEHUS W B3aWMOJCHCTBUS, MOHMMATh HaMEpEHUSs
JIPYTHX JIIOJIEH, TIPOSIBISATh YBAXKUTEIHHOE OTHOIICHHE K COOCCENHHUKY M B KOPPEKTHOU (GopMme
(hopMyIHpPOBAaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PCHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

IOHUMATh U UCIIONb30BATh MPEUMYILECTBA KOMAHIHON M MHAWBUIYAIbHOW pabOThI MpH
peleHnn OUOoJIOrNYecKoi MpobaeMbl, 0OOCHOBBIBATE HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(opM B3auMOAENH CTBUS ITPU pelIeHUU yueOHOH 3aaauu;

BBI6I/IpaTb TEMATUKY U MCTOAbI COBMCCTHBIX JIeUCTBUH C y‘léTOM 06H_II/IX HHTCPECOB U
BO3MOKHOCTEHM Ka)K0ro 4jaeHa KOJIJICKTHUBA,

MPUHUMATh LIEJIH COBMECTHOW JAEATEIbHOCTH, OpPraHU30BBIBATH W KOOPIWHHUPOBATH
JIEUCTBUS 1O €€ JIOCTUKEHUIO: COCTABJISITh IJIaH JIEWCTBUM, paclpeelsiTh POJIk C Y4ETOM MHEHU I
YY4aCTHUKOB, O0CYXKJaTh Pe3yJbTaThl COBMECTHON pabOTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJIaJa M KaXKJIOT0 y4aCTHUKA KOMaH/Ibl B OOIIHIA pe3ybTaT
0 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTh HOBbI€ MPOEKTHI, OLEHUBATh UJIEH C MO3UIIMU HOBHU3HbBI, OPUTUHAIBLHOCTH,
MPaKTUYECKON 3HAUYMMOCTH;



OCYHWICCTBJIATh IMO3UTHUBHOC CTPATCTHYCCKOC MOBCACHUC B Pa3IMYHbIX CUTyalluAaXx,
MpOABJIATEL TBOPUCCTBO U B006pa)KeHI/IC, OBITH WHHUIWMATHUBHBIM.

OBJ]aIIeHHe yHI/IBepcaJIbHI)IMI/I perJ]SITI/IBH])IMI/I IleﬁCTBHﬂMH:
1) camoopranu3anus:

HCIIOJIb30BATh OMOJOrMYEeCKHe 3HaHUS OJIA BBIABJICHUSA HpO6HCM U HUX PpCHICHUSA B
JKHU3HCHHBIX U y‘I€6HBIX CUTyalluAX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHHI 11€JI€BBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEHCTBUSAX U TOCTYNKAX MO OTHOILIEHUIO K JKMBOW MPUPOJIE, CBOEMY 3JI0POBBIO U 3A0POBBIO

OKpPYXaloIluX;

CaMOCTOSATENILHO OCYIIECTBIISITh MO3HABATENBHYIO JEATEIbHOCTD, BBISIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIE 3a/layd B OOpa30BATEIbHON JEATEIBHOCTH W
KU3HEHHBIX CUTYaIIMSIX;

CaMOCTOSITEJIbHO COCTABIISTh IUIAH PELICHUs IPOOJIEMbI C yUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOr o mpeaMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHUI;

Jie7IaTh 0CO3HAHHBIN BHIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PEILICHHUE;
OLIEHUBATb IIPUOOPETEHHBII OIBIT;

croco0cTBOBaTH POPMHUPOBAHUIO U MPOSBIICHUIO IMIMPOKOH IPYAUIIMU B Pa3HBIX 00JIACTSIX
3HAHM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JAaBaTb OLICHKY HOBLIM CHUTYyallHsIM, BHOCUTb KOPPCKTHUBLI B ACATCIIBHOCTb, OCHHUBATDH
COOTBCTCTBUC PE3YJIbTATOB LCIISIM

BIIQJICTh HABBIKAMU MTO3HABATEIBHON pedIEeKCHH KaK OCO3HAHMSI COBEPIIAEMbIX i CTBUN
Y MBICITUTENILHBIX MPOLIECCOB, KX PE3YJIbTaTOB U OCHOBAHUH, MCIOIB30BATh MPUEMBI pedIiekcun
JUISL OLICHKH CUTYAaIllH, BEIOOpa BEPHOTO pELICHUS;

YMETh OCHUBATH PUCKU U CBOCBPCMECHHO IMPUHUMATDh PCHICHUSA IO UX CHUKCHUIO,

MIPUHUMATh MOTHBBI U apIT'yMEHTHI APYTUX IPU AaHAJIN3E PE3YJIbTATOB JAEATEIbHOCTH;



3) npuHsATHE CEOS1 M APYTUX:

NPUHUMATH ce0s1, TIOHUMAasi CBOM HEJOCTATKH U JTOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M ApI'yMEHTHI APYIUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;
IpU3HABaTh CBOE MPABO U IIPABO IPYT'HX HA OLUIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IMO3UILIUU APYTOro YeIOBEKa.

IHPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHsbie pe3ynbraThl ocBOeHUs porpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crenupuyeckue ais yuedHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHUS U
CI1oCco0bI neicTBuil 1o OCBOEHHIO, UHTEepIpeTaluu
U IIpeo0pa30BaHUIO 3HAHUN, BUABI AESSITEIbHOCTHU 110 IOJIYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAaHUI B pa3IMUHbIX Y4YEOHBIX CHUTyalUsiX, a TaKXKe B peaJbHbIX MXMU3HEHHBIX CHUTyalHsiX,
CBSI3aHHBIX ¢ Ouosoruedl. B mporpamme npeaMmeTHbIE pe3yibTaThl MPEACTaBIEHBl MO rojam
oOy4deHHs.

[IpenmerHsie  pe3ynbTaThl  OCBOEHHs  yueOHoro mpeamera «buomorus» ¢ 10
Knacce TOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE U POJU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHUU COBPEMEHHON E€CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
Hay4yHOT0 MHPOBO33PEHUS, O BKJIAZE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
Ouonoruu, GyHKIMOHAJIBHON I'PaMOTHOCTH YEJI0BEKA JIJIS PELICHMsI dKU3HEHHBIX 3a]1a4;

YMCHHEC paCKpPbIBATH COACPKAHUC OMOJIOTMYECKUX TCPMHHOB U HOHITHH: KHU3Hb, KJICTKA,
Opra’usM, MeTaboJu3M (0OMEH BEIIECTB M MPEBPAILICHUE YIHEPTUH ), TOMEOCTa3 (CaMOPEeryJIsLus),
YpOBHEBasi ~ OpraHM3alus  JKUBBIX  CHCTEM,  CaMOBOCIpOU3BEACHHE  (PETMpOmYKIIHS),
HACJIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE;

YMEHHME H3JaraTh OHOJOrMYECKHe TEOpUM (KJIETOYHas, XPOMOCOMHAas, MYyTallMOHHas,
LEHTpaJIbHAsi JIOTMa MOJEKyJIsIpHOil Owuomnoruu), 3akoHbl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 LieHTpax MHOr0oOpa3usi U MPOUCXOKIEHHS KyJIbTypHbIX pacTeHuid H.
W. BaBuiosa), onpenensaTs rpaHULbl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMCHHE BJIAACTh METOAAMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: Ha6HIOI[eHI/IC " OIIMCaHHEC
KHUBBIX CHUCTEM, IIPOLECCCOB U HBJ’IGHI/Iﬁ, opraHusanuss W TIMPOBEACHUC OMOJOrHYECKOro
OKCIICPUMCHTA, BBIABUKCHUC TUIIOTC3bI, BBIABJICHUC 3aBUCHUMOCTU MCIKAY HUCCICAYCMbIMU
BCIMYMHaAMMU, 00BsICHEHNE MOJIYYCHHBIX PE3YJIbTATOB, HUCIOJBb30BAHHBIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ 1 3aKOHOB, YMCHHUC CIAaTh BBIBOJbI HA OCHOBAHHWU IMOJIYYCHHBIX PC3YJIbTATOB,



yYMEHHUE BBIJICNATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOT'OKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
MpEeBpAIllCHHs] PHEPruu B KJETKe, (POTOCHMHTE3a, MIACTHYECKOr0 M SHEPreTHUEecKoro ooMeHa,
XEMOCHUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPECHHS, Pa3sMHOKECHUSI, NHIUBUIAYATLHOTO Pa3BUTH
opranu3Ma (OHTOT€HE3);

yMEHHUE MPUMEHSTh MOJyUYEeHHbIE 3HAHUS JUISl OOBSICHEHUST OMOJIOTMUECKHUX MPOIECCOB U
SIBJICHUM, JIJIS1 TPUHSITHS] TPAKTUYECKUX PEIICHUN B TIOBCETHEBHOM JKU3HU C LEIBI0 00ECIICUCHUS
0€30I1acHOCTH CBOETO 3J0POBbsi M 3I0POBbSI OKPYXKAIOMIMX JIOJCH, COOTIOACHUS HOPM
IPaMOTHOTO TIOBEJEHUS B OKpYXKAIOMIeH NPUPOTHON cpene, MOHUMaHHE HEOOXOTUMOCTU
WCIOJIb30BAHUS JIOCTHIKCHUN COBPEMEHHOW OMOJIOTUH M OMOTEXHOJIOTUW U PAalMOHAIBHOTO
MPUPOIOTN OJIB30BaAHNUS;

YMCHHC pCelIaTh JSJICMCHTAPHBIC T'CHCTUYCCKUC 3aJadud Ha MOHO- WU I[I/II‘I/I6pI/I,[[HOe
CKpCIIMBAHUC, CHCIUVICHHOC HACJICAOBAHNEC, COCTABIISATH CXEMbI MOHOI‘I/I6pI/I,IIHOFO CKpClIIUuBaHUA
JJi ITpeACKa3aHus HACJICJOBAHUS ITPU3HAKOB Y OPIraHU3MOB;,

YMEHHE BBIOJIHATH J1a00paTOpHbIE M MPAaKTHUECKHE PaboThl, COOIIOAATH MpaBWIIA I1PU
paboTe ¢ yueOHbIM U J1a00OpaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OILICHWBATh WM HHTEPIPETUPOBATh MH(POPMAIMIO OHOIOTHYECKOTO
COZIep)KaHMs, BKIIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBO#M MH(OpMAIUU, HAYIHO-TIOMYJIIPHBIE MAaTEPHAIIbl), ITHYECKHUE aCIEKThl COBPEMEHHBIX
HCCIICAOBAHUI B OMOJIOTHH, MEIUIIUHE, OMOTECXHOJIOI U,

YMEHHME CO3/1aBaTh COOCTBEHHbIE IHCbMEHHbIE U YCTHbIE COOOLIeHUs, 00001as
OMONIOTHYECKYI0 HMH(POPMAIMI0 W3 HECKOJbKHX HMCTOYHUKOB, TPAaMOTHO HCIOJIB30BATh
MOHSATUHHBIN anmapaT OMOJIOTHH.

[IpeameTHbie  pe3ynbTaThl OCBOEGHHsI yuyeOHoro mnpenmera «buonorus» ¢ 11
Kacce JIOIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTb 3HAHUH O MECT€ M POJM OMOJOIMM B CHCTEME HAy4YHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHUU COBPEMEHHON E€CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
Hay4yHOT0 MUPOBO33PEHHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
O6uonoruu, GyHKIMOHAIBHON IPaMOTHOCTH YEIOBEKa JIJIs peIeHHs AKU3HEHHBIX 3a/1a4;

YMEHUE PaCKPBIBATh COAEPKaHNE OMOJOTHYECKUX TEPMUHOB M TTOHSITUI: BUJI, TOITYJISIIHS,
reHO(QOHJ, DHBOMIOIMSA, ABWXKYyIIME CHIbl ((aKTOpbI) HSBOJIONHMH, MPHUCIOCOOIEHHOCTh
OpPraHU3MOB, BHUJ000pa30BaHME, JKOJOTHYECKHE (PAKTOPBI, HSKOCHCTEMAa, MPOMYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIEMU MU TAHHsI, IKOJIOTHYeCcKas MupaMua, OnoreoneHos, ouocdepa;

yMEHHE u3jaratb OuoJiorTHYecKue Teopun (dBomounonHas teopus Y. JlapBuHa,
CHHTETHYECKasi TEOpUs IBOJIIOINH), 3aKOHBI M 3aKOHOMEPHOCTU (3apoisiiieBoro cxojacrsa K.
M. bspa, uepenoBanus riaBHbIX HampaBieHUud U nmytei 3Bomounu A. H. CeBeprioBa, yueHus o
ouocdepe B. 1. Bepraickoro), onpenensith rpaHUIbl UX IPUMEHIMOCTH K KUBBIM CHCTEMaM;

YMCHHUC BJIAACTh MCTOAAMHU HAYYHOI'O ITO3HAHUWA B OHOJIOTUH: Ha6J'HOHeHI/Ie 1 OIIMCAaHHuC
JKHUBBIX CHUCTEM, IIPpOLIECCCOB H HBHCHHﬁ, opraHusanus MW IIPOBCACHUC OMOJIOTUYECKOI 0



OKCIICPUMCHTA, BBIJIBUXCHHUC THUIIOTC3bl, BBIABJICHHUC 3aBHCHUMOCTU MCKAY HCCICAYCMbIMU
BCJIIMYMHAMMU, 00BSCHCHUEC MOJIYUYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHfI,
TGOpI/Iﬁ 1 3aKOHOB, YMCHHC J1CIaTh BBIBOJbI HA OCHOBAHHU IMOJIYYCHHBIX PC3YJIbTATOB,

YMCHHUC BbIACIIATL CYIICCTBCHHBIC ITPU3HAKU CTPOCHUS OMOJIOTHYECKUX O0BEKTOB: BHUOB,
MOMYJISAIMIA, MPOAYIICHTOB, KOHCYMEHTOB, PEIYyIEHTOB, OHOTrEOI[EHO30B U OSKOCHUCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACICACTBEHHOH  W3MEHYMBOCTH, €CTECTBEHHOro  OTOOpA,
BHUI000pa30BaHUs, MPUCIOCOOJCHHOCTH OPraHU3MOB, MEHCTBHS DKOJOTHYECKHX (AKTOPOB Ha
OpraHu3MsbI, IICPEHOCA BCUICCTB U ITOTOKA OHEPIUH B OKOCUCTEMAX, AaHTPOIMOTICHHBIX U3MEHEHUH B
DKOCHCTEMAaX CBOEH MCCTHOCTH, KpPYroBOpOoTa BCHICCTB U 6I/IOI‘€OXI/IMI/I"ICCKI/IX IOUKJIOB B
ounocdepe;

yMEHUE MPUMEHSTh MMOJyUYEeHHbIE 3HAHUS JUIsl 00BSICHEHUSI OMOJIOTMUECKUX MPOLIECCOB U
SIBJICHUU, JIJIS1 TIPUHSITHS TPAKTUYECKUX PEIICHUN B TTOBCEIHEBHOW JKU3HU C LIENbI0 00eCTIeueHUs
0€30MacHOCTH CBOETO 3I0pPOBbS M 3J0POBBS OKPYXKAIOIIUX JIIOJIEH, COOMIOACHUS HOPM
IPaMOTHOTO TIOBEJACHHUS B OKPYXKAIOIIEH NPUPOJHOW cpeae, NMOHUMaHHUE HEOOXOAMMOCTH
HCII0JIb30BaHUS JIOCTHK CHUM COBPEMEHHOM ouooruu JUISt palroHaIbLHOIO
PUPOIOT0JIb30BAHUS;

YMCHHUC PCIIAThb 3JICMCHTAPHBIC OMOJIOTHYECKH E 3a/laur, COCTaBJTh CXCMBbI IICPCHOCA
BCIICCTB U DHCPIUU B OKOCUCTEMAX (I_IGHI/I HI/ITaHI/Iﬂ);

YMEHHE BBINOIHATH J1a00OpaTOpHbIE M MpPAaKTHUECKHE paboThl, COOII0AATh MpaBHIIa MPU
paboTte ¢ yueOHbIM U J1ab0opaTOPHBIM 000PYAOBAHUEM;

YMCHHE KPUTHYECKH OICHWBATh W WHTECPIPETUPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJICpXKaHUSsI, BKIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS W3 PA3UYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM WH(GOPMAIUU, HAYYHO-TIOMYJSIPHBIC MAaTEepHaJbl), PAacCMAaTPHUBATh TI00ATBHbBIC
IKOJIOTUYECKUE TTPOOTIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHHIO K HUM COOCTBEHHYIO
MIO3UIIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIICHUs, 00001mas
OMONIOTMYECKYI0 HH()OPMALMIO U3 HECKOJIbKUX HWCTOYHUKOB, TPAMOTHO HCIOJIb30BAThH
MOHATUHHBIN annapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HanMeHoOBaHHe pas3/iesioB U TeM
/1 NporpaMMbl
7 buoJiorusa Kak Hayka
2 KuBble cucteMbl U UX OpraHu3sayus
3 XUMHYECKUH COCTaB U CTPOEHUE KJIETKHU
4 KusHeneATeIbHOCTE KJIETKH
5 PasMHOXeHUe U UHAUBU/JYyaJIbHOE

pa3BUTHE OPraHU3MOB

6 HacsencTBeHHOCTE U M3MEHYUBOCTh
OpPraHu3MoOB

7 Cenexknusg opraHusmoB: OCHOBBI
O6HMOTEXHOJIOTUH

8 PesepBHOe Bpems

Jlo6aBUTb CTPOKY

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

Bcero

2

34

KosnyecTtBo

KoHTpoJibHBIE
paboThI

BBeAHTEe 3HA4YEeHHUe

BBeHTE 3HAYEHHE

BBeAHUTEe 3HA4YeHHue

BBeaAHTe 3HA4YEeHHe

BBeAHTEe 3HA4YEeHHe

BBeAHTE 3HA4YEHHeE

BBeAHTEe 3HA4YeHHue

BBeJJMTE 3HAYEHHE

Hacos JdnekTpoHHble (1M pOBHIE)
[TpakTHyeckue o6pa3oBaTeJsibHble pecypChl
paboThI
0-5 [[Bubauoteka IIOK

https://m-edsoo-ru/7f41c292]]

BBE/IMTE 3HAYCHUE r/Bu6nyorexa LOK
https://m-edsoo-ru/7f41c292]]

7 [[BubaunoTteka LOK
https://m-edsoo-ru/7f41c292]]

BBeAUTE 3HaquHe[IBH6HHOTEKa uOK

https://m-edsoo-ru/7f41c292]]

7 [[BubanoTteka LOK
https://m-edsoo-ru/7f41c292]]
7-5 [[Bubnauoteka LIOK

https://m-edsoo-ru/7f41c292]]
BBE/IMTE 3HAYEHUE r1Bu6iyorexa L[OK
https://m-edsoo-ru/7f41c292]]

BBeJUTE 3HAYEHHE [[BI/I6JII/IOTeKa ]_lOK

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

11 KUIIACC

/1

5

HavMmeHOBaHUe pasfiesioB U TeM
IpOrpaMMbl

JBOJIIOIIMOHHAA GHOJIOrUs
Bo3HHUKHOBEHHE W PA3BUTHE KU3HU
Ha 3eMJie

OpraHusMbl ¥ OKpy»Kawllasi cpeja
Coob11ecTBa M 3KOJIOTHYECKUE
CUCTEMBI

Pe3epBHOe Bpemd

Jlo6aBUTb CTPOKY

OBIIEE KOJIMYECTBO YACOB IIO
[IPOI'PAMME

Bcero

34

KosnyecTtBo

KoHTpo/ibHEBIE
paboThI

BBeHUTe 3HA4YE€HHe

BBeJWUTEe 3HA4YEHHE

BBeJJMTE 3HAYEHHE

BBeJJUTE€ 3HA4YEHHE

BBeAHUTe 3HaA4YeHHe

4acCcoB

[IpakTHUyeckue
pPaboThI

7

0-5

BBeJUTE 3HAYEHHE

BBeAHTEe 3HAYEHHUeE

2:5

dnekTpoHHble (TUPpoBbIE) 0O6pa3zoBaTesbHbIE
pecypcel

[[BubaunoTteka LOK
https://m-edsoo-ru/7f41cc74]]

[[Bubauoteka LIOK
https://m-edsoo-ru/7f41cc74]]
[[Bubauoteka LIOK
https://m-edsoo-ru/7f41cc74]]
[[BubanoTteka LOK
https://m-edsoo-ru/7f41cc74]]

[[bubaunoTteka LOK
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/7f41cc74

INOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB Jata JJIeKTpOHHbIE LIUPPOBBIE
n/mn Bcero KoHnTposbHble [IpakTuyeckue — H3Yy9€HHA obpasoBaTesibHble PecypChl
paboThI pPaboThI
7 [[Buosorusa B cucTeMe Hayk]] 7 BBENTE BBEAMTE  06.09-:2023 [[BubnuoTeka 110K
3HaYeHHEe 3HaYeHHEe
https://m-edsoo-ru/863e6722
https://m-edsoo-ru/863e6324]]
2 [[MeTojbl mO3HaHUSA XUBOW NPUPOJHI* 7 BBEANTE 0-5 13-:09-:2023 [[bubnuoTteka LIOK
3HAYEHHE
[IpakTuyeckass pabora Ne 7 https://m-edsoo-ru/863e67122]]
«Hcnosib30BaHUE pa3/IMYHBIX METOJ0B
IpU HU3yYeHUU OHUOJIOTHYECKUX
06beKTOB» ]/
3 [[Buosoruyeckue CUCTeMbl, mpoueccl U 7 BBEANTE BBEAUTE  20.09-2023 [[Bubavoreka LIOK
3HAaYeHHE 3Ha4YeHHEe
uX usydyeHue]] https://m-edsoo-ru/863e6564%]]
4  [[Xvmudeckuit cocTaB KjeTku: Boja u 7 BBEAUTE BBEAUTE  27.09:2023 [[BubauoTeka 1JOK
3HaYeHHEe 3HaYeHHEe
MU HepaJibHble COJIN]] https://m-edsoo-ru/863e67%¢]]
5 [[Benxu- CocTaB M cTpoeHHe 6GesKoB]] 7 BBEANTE BBEAUTE  04.70-2023 [[Bubavoreka LIOK
3HaueHUe 3HaYeHHe
https://m-edsoo-ru/863e6b72]]
6 [[®epMeHTbI — 6GHOJOrMYECKHE 7 BBEAMTE 0-5 77-70-2023 [[Bubauoteka LIOK
3HaueHue
KaTaausaTtopsbl- JlabopaTopHasa pabora Ne https://m-edsoo-ru/863e6b72]]

7 «H3yyeHue KaTaJUTHYECKOU


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

/1

10

7

2

3

Tema ypoka

aKTUBHOCTU $epMeHTOB (Ha NpUMepe

aMuJIasbl MM KaTasuasbl)»[]

[[YrneBoabl: Jlunuabl]]

[[HyknennoBbie kucaotbi: ATD]]

[[MicTopuss u MeToAbl HM3y4yeHHs KJIETKH*

Knetounasi teopus]]

[[KneTka Kak Le/lI0OCTHasA KUBas

cucrema]]

[[CTpoeHNEe 3YKAapUOTHUUYECKON KJIETKHU*
JlabopaTtopHas pa6oTa Ne 2 «H3yueHue

CTPOEHHUs] KJIETOK PacTeHWM, »KUBOTHBIX,
rpuboB U GaKTepUU MOJ, MHUKPOCKOIIOM
Ha TOTOBBIX MHUKpoIpenapaTax M HX

onucaHue» ]

[[O6MeH BeuiecTB uM MeTa60Ju3MJ]

[[®oTocunTe3- XemocuHTe3]]

KosinuecTtBOo 4yacoB

paboThI

BBEJIUTE
3HaYeHHe

BBeJWTE
3Ha4YeHHe

BBeJUTE
3Ha4Y€HUue

BBeJIUTE
3HauYeHHe

BBEJIUTE
3HaYeHHe

BBeJIUTE
3Ha4YeHHe

BBeJIUTE
3HauYeHHe

Bcero KouTposibHble [IpakThueckue

paboThI

BBEeJIUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHue

BBeJUTE
3HA4Y€HHe

BBeJIUTE
3HaYeHHe

0-5

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

Jarta J/IeKTpOHHbIe LUPPOBbIE
U3y4eHus oOpasoBaTeJibHble pPeCcypChl

18:710-2023 [[bubaunoteka LIOK
https://m-edsoo-ru/863e6870]]

25.710-2023 [[Bubnuorexa LIOK
https://m-edsoo-ru/863e6d5c]]

0&-17-2023 [[bubaunoteka LOK
https://m-edsoo-ru/863e6e88]]

15-17-2023 [[]]

22-717-2023 [[bubauoTteka LOK
https://m-edsoo:-ru/863e6 0
https://m-edsoo-ru/863e716c]]

29-77-2023 [[bubauoTteka LJOK
https://m-edsoo-ru/863e766¢]]

06-712:2023 [[bubauoTteka LOK
https://m-edsoo-ru/863e7¢98]]



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
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

Ne Tema ypoka
n/m

74 [[DHepreTuueckuid o6MeH]]

75 [[PKusHeHHBIN LUKJ KJeTKU: [lesneHue
KJeTKu* Muto3- JlabopaTopHasa paboTa

Ne 3 «Hab6urofeHue MUTO3a B KJeTKax
KOHYMKA KOpellKa JyKa Ha TOTOBBIX

MUKpoIpenapaTtax» [ ]

76 [[BuocunHTe3 6Gesnka: Peaknus

MaTpPUYHOr0 cUHTe3a]]

77 [[TpaHcnsiuusa — 6GuocuHTe3 Geskaj]
78 [[HexneTouHble GOpPMbI KU3HU —

BUpYCHI []

79 [[®opMbl pa3sMHOXKeHUSI OpPraHU3MOB /]

20 [[Meio03]]

27 [[O6pa3oBaHue U pa3BUTHE IM0JIOBbIX

kJeToK* Omiog0oTBOpeHUE

KosinuecTtBOo 4yacoB

paboThI

BBEJIUTE
3HaYeHHe

BBEJIUTE
3HaYeHHe

BBeJUTE
3Ha4Y€HUue

BBEIUTE
3Ha4YeHHe

BBEIUTE
3Ha4YeHHe

BBEIUTE
3HaYeHue

BBeJUTE
3Ha4Y€HUue

BBEIUTE
3Ha4YeHHe

Bcero KouTposibHble [IpakThueckue

paboThI

BBeJIUTE
3HaYeHHe

0-5

BBeJUTE
3HA4Y€HHe

BBEJIUTE
3HaYeHHe

BBEJIUTE
3HayeHHUe

BBEIUTE
3HaYeHHe

BBeJUTE
3HA4Y€HHe

0-5

Jarta J/IeKTpOHHbIe LUPPOBbIE
U3y4eHus oOpasoBaTeJibHble pPeCcypChl

13:72-2023 [[bubaunoteka LIOK
https://m-edsoo-ru/863e7aae]]

20-72-2023 [[bubauoTteka LOK
https://m-edsoo-ru/863e7dc4]]

27-12:2023 [[bubauoTteka LOK
https://m-edsoo-ru/863e796¢]]

70-07-2024 [[BbubnuoTteka LIOK
https://m-edsoo-ru/863e796¢]]

77-:07-2024 [[bubnuoteka LIOK
https://m-edsoo-ru/863e7540]]

24-071-2024 [[bubauoTteka LIOK
https://m-edsoo - ru/863e87b6
https://m-edsoo-ru/863e831e]]

37-07-2024 [[Bu6anorexa 110K
https://m-edsoo-ru/863e7f%a]]

07-02:2024 [[Bbubanoteka LOK
https://m-edsoo-ru/863e8T1b6]]



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

/1

22

23

24

25

26

27

Tema ypoka

JlabopaTtopHasa pa6ora Ne 4 «H3yueHue
CTPOEHHUs] TOJIOBbIX KJIETOK Ha TOTOBBIX

MHUKpoInpenapaTtax» J]

[[MuavBuUayanbHOe pa3BUTHe

opraHusMoB]]

[[TeneTuka — Hayka o

HacJeICTBEHHOCTH M U3MEHYUBOCTU]]

[[3akoHOMEpHOCTH HacJe[0BaHUs
NpU3HAKOB* MOHOTMOPHU/IHOE

CKpelUBaHue]]

[[AurubpuaHoe ckpelrBaHue: 3aKOH
HE3aBHCHMOI'0 HacJiel0BaHUS

NpU3HAKOB []

[[CuensieHHOe HacjiefjoBaHME NPU3HAKOB:*

JlabopaTopHas pa6ota Ne 5 «H3ydeHue
pe3yJibTaTOB MOHOTHUOPHUAHOTO U
JIUTUOPUIHOTO CKpEeIUBAHUSA Y
Zipo30duIbl Ha TOTOBBIX

MUKpoIpenapartax» J]

[[TeHnetuka noJsia- HaciegoBaHue

IpPU3HAKOB, CLENJEHHbIX C M0JIOM ]/

KosinuecTtBOo 4yacoB

paboThI

BBEIUTE
3Ha4YeHHe

BBEIUTE
3HaYeHue

BBeJIUTE
3HauYeHHe

BBEIUTE
3Ha4YeHHe

BBEJIUTE
3HaYeHHe

BBeJIUTE
3HauYeHHe

Bcero KouTposibHble [IpakThueckue

paboThI

BBEIUTE
3HayeHHe

BBEUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBEJIUTE
3HavYeHHe

0-5

BBeJIUTE
3HaYeHHe

Jarta J/IeKTpOHHbIe LUPPOBbIE
U3y4eHus oOpasoBaTeJibHble pPeCcypChl

74-02-2024 [[bubnuoTteka LIOK
https://m-edsoo-ru/863e8436]]

27-02-2024 [[bubnuoTteka LIOK
https://m-edsoo-ru/863e862]]

28-02-2024 [[bubauoteka LIOK
https://m-edsoo-ru/863e8878]]

06-03-2024 [[bubauoTteka L[OK
https://m-edsoo-ru/863e89a4]]

13-:03-:2024 [[bubauoTteka LOK
https://m-edsoo-ru/863e8c60]]

20:03-2024 [[bubauoTteka LOK
https://m-edsoo-ru/863e8c60]]



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

Ne Tema ypoka
n/m

28 [[V3MenuuBocTh: HeHacsieacTBeHHas
M3MeH4YUBOCTb* JlabopaTopHas pabota Ne
6- HsydyeHue MoaudUKaIMOHHOMN

M3MEHYUBOCTH, MOCTPOEHUE
BapUal[MOHHOTO psi/la U BapUallMOHHOMU

KpUBOW» [ ]
29 [[HacnenactBeHHass U3MEHYUBOCTh*

JlabopaTopHas pa6ota Ne /- «AHanus
MyTalHUH y Apo30dubl Ha TOTOBBIX

MHUKpoIpenapartax» J]

30 [[Tenetuka 4yenoBeka J[]

37 [[Pe3epBHblll ypok: O60611eHHe MO TeMe
«HacneacTBEHHOCTh U M3MEHYHMBOCTD

OpraHu3MoB»J]

32 [[Cenexkuust kak Hayka U mpouecc []

33 [[MeTojbl U [OCTHXKEHUS CeJIEKIIUU

pacTeHUH U KUBOTHBIX ]

34 [[BbuoTexHoJOrUsl KaK OTpac/b

npousBoAcTBa [/

KosinuecTtBOo 4yacoB

paboThI

BBEJIUTE
3HaYeHHe

BBeJUTE
3Ha4Y€HUue

BBeJIUTE
3HaYeHHe

BBEJIUTE
3HaYeHHe

BBEUTE
3HaYeHHe

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

Bcero KouTposibHble [IpakThueckue

paboThI

0-5

0-5

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBEUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

Jarta J/IeKTpOHHbIe LUPPOBbIE
U3y4eHus oOpasoBaTeJibHble pPeCcypChl

03:04-2024 [[bubnuoTteka 1IOK
https://m-edsoo-ru/863eSefe]]

70-04-2024 [[Bu6anoreka LOK
https://m-edsoo-ru/863eSefe]]

17-04-2024 [[bubnunoteka LIOK
https://m-edsoo-ru/863e8d78]]

24-04-2024 [[]]

08-05-2024 [[BbubnuoTteka LIOK
https://m-edsoo-ru/863e92714]]

715-05-2024 [[bubnuoTteka LIOK
https://m-edsoo-ru/863e92714]]

22:05-2024 [[bubauoteka LIOK
https://m-edsoo-ru/8§63e9336]]



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

Ne Tema ypoka
n/m

Jlo6aBUTb CTPOKY

OBIIEE KOJIMYECTBO YACOB IIO
[IPO'PAMME

Bcero KouTposibHble [IpakThueckue

34

KosinuecTtBOo 4yacoB

paboThI

paboThI

JlaTa
M3y4YeHUs

J/IeKTpOHHbIe LUPPOBbIE
obpasoBaTeJibHble PecypcChbl



YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* buonorus / [laceunnk B.B., Kamenckuit A.A., Pyoros A.M. u apyrue /ITox pen. [Taceunnka B.B., Akiinonepnoe odmectBo «M3naTeabcTBo

«HpOCBGHIeHI/IC))

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Bu6aunoteka LIOK https://m-edsoo-ru/863eSefe]]

https://m.edsoo.ru/7f41837c
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

https://infourok.ru/konkurs


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