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HHOACHUTEJBHAA 3AIIUCKA

[Tpu pa3paGoTke mporpamMmsl MO OMOJOTHMM TEOPETUYECKYIO OCHOBY ISl ONpEAETeHUs
NOAX0M0B K (hOPMHUPOBaHMIO coJepxkaHUd ydeOHoro mnpeamera «buojorus» cocraBUIM:
koHuentyanbable nojoxeans @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH, COACp)KaHMUS,
pe3yibTaToB O0y4YeHHs U TPeOOBaHWN K YPOBHIO MOJTOTOBKH BBITYCKHHKOB, MOJIOKEHHS 00
Oo0ImMX LEISIX M MPUHLUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBl CPEAHEro
obmiero obpazoBanus B Poccuiickoit deneparuy, a Takxe MOJIOKEHUs 0 crennduke ONOIoruH,
e 3HAYCHMU B TO3HAHMM >KUBOH MPHPOIBI M 00ECHEeUeHHH CYIIECTBOBAHHS YEJIOBEUECKOTO
obmectBa. CorinacHo Ha3BaHHBIM MOJIOKEHUSM, OTIPE/IEIICHBI OCHOBHBIE ()YHKIIUHU ITPOTPAMMBI 1O
Ouosioruu u e€ CTpyKTypa.

[Tporpamma o O6uonoruu Jaét MPEICTaBICHUE O IENIX, 00 00Mmel cTpaTeruu o0yJdeHHs,
BOCIIUTAaHUSI M Pa3BUTUS OOydarommMxcs cpeacTBamMu ydeOHoro mpenmera «buomorusy,
onpenenser 00sA3aTeNIbHOE MPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpPY, paclpejieieHue Io
paszenaM M TeMaM, PEKOMEHAYEMYIO IMOCIelI0BaTeIbHOCTh M3y4eHUs Yy4eOHOro marepuaia c
y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTENBHOTO TpoIiecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroIINXCS.

B nmnporpamme 1no OHOJOrMM TakKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHbIM M IpPEeIMETHBIM pe3yjibTaraM o0ydeHus B (OPMHPOBAHUHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JESITEIBHOCTH/YU€OHBIX NEHCTBUN 00YyYaIONIMXCS 1O
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa30oBaHUsl.

B nporpamme mo 6umonoruu (10—11 kiaccel, 0a30BbIil ypOBEHB) peamu30BaH MPUHIIHUI
IPEEMCTBEHHOCTH B H3Yy4eHUM Ouonoruu, Onarojaps dYeMmy B HeHl mpocMaTpuBaeTcs
HAIpaBJICHHOCTh HAa Pa3BUTHE 3HAHWH, CBA3aHHBIX ¢ (JOPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPUEHTALUH  JIMYHOCTH, OSKOJOTUYECKOTO  MBIIUICHUS,
NpeJCTaBICHUH O 370pOBOM o0Opa3e XKHU3HM U OepexHBIM OTHOIIEHHEM K OKpYKaroulen
npupoaHoii cpene. [loaTomy Hapsily ¢ U3ydeHHEM 001eONOIOTHYECKUX TEOPHi, a TaKKe 3HaHUI
O CTPOEHUM KHBBIX CHCTEM pAa3HOTO paHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIONIMX B HHUX
IPOIIECCOB B IPOTpaMMe 10 OMOJIOTHH Y/IEJICHO BHUMaHUE NCTIOJIB30BAHUIO TIOTYIEHHBIX 3HAHUH
B TIOBCEJHEBHOM KHM3HM Ul pELICHUs NPUKIAJHBIX 3a/1ady, B TOM 4YHCIE: NPO(UIAKTHKH
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMM  YelloBeKa, MEIMKO-TE€HETHYECKOro  KOHCYJIbTHPOBAHUS,
00OCHOBaHMS PKOJIOTHUYECKH IEIeCO00pa3HOr0 TMOBEACHUS B OKPYXKAIOLIEH MPUPOIHOHN cpene,
aHaM3a BIMSHUS XO3AWCTBEHHOH JEATEIIbHOCTH 4YEJIOBEKa Ha COCTOSHUE TPHUPOIHBIX |
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHHMaHUS K NPHUKIATHONH HAMpPaBICHHOCTH Yy4eOHOTO
npeamera «bHOJIOTHs» MPOIUKTOBAHO HEOOXOIMMOCTHIO 0OECIEUEeHUs YCIOBUN ISl PeLIeHUs
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 IIKOJIEHOTO OMOJIOTHYECKOT0 00pa30BaHusl, KOTOpas Mperoaaraet
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K HM3MEHEHUSM JHHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUpA.

Buonoruss Ha ypoBHe cpeaHero oOumiero oOpa3oBaHHs 3aHMMaeT BakHOe MecTo. OHa
oOecnieunBaeT (QopMuUpOBaHHE y OOydYalOIIMXCS MPEJICTaBICHUH O HaydHOH KapTHHE MHpa,
pactmmpsieT ¥ 0000IIaeT 3HaHUS O KUBOW MPHUPOJE, €€ OTIMIUTEIFHBIX TIPU3HAKAX — YPOBHEBOMH
OpraHu3alMiil W 5BOJIIOLUHU, CO3MaET YCIOBMS JUIA: TO3HAHUS 3aKOHOB KMBOM TPHPOJIBL,
¢dopmupoBaHUs (YHKIMOHAIBHOM I'pPaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3zomacHOro odpasa
’KM3HH, IKOJIOTMUECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM IIPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHume OWOIOrUS HMMEET TaKXkKe Ul pPELICHWs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 3a/1a4 CpeHero o01ero o0pa3oBaHus, coluanu3anuu odyqamommuxcs. M3ydenne



Ouonoruu obecreunBaeT yCIoBHs Uil (POPMHUPOBAHUS HHTEIICKTYaIbHBIX, KOMMYHUKAIIHOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYIbTYphl, CIOCOOCTBYET HHTETpaluu
OMOJIOTMYECKUX 3HAHMUN C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX IPEIMETOB, B YaCTHOCTH,
¢u3uku, xumuu U reorpaduu. Ha3paHHbIe MONOXKEHUS O MpeIHA3HAUYEHUH Y4eOHOro MpeaMera
«buonorus» coctaBUIIN OCHOBY JUIsl ONPEAETICHUS OIX0A0B K OTOOPY U CTPYKTYPUPOBAHHIO €TO
COJIepKaHus, IPEICTABICHHOTO B IPOTrpaMMe 10 OUOJIOTHH.

OT100p conepxkanus yueOHoro npeamera «buongorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
HO3ULUH KYJIbTYpOCOOOPa3HOro MOAX0J1a, B COOTBETCTBUHM C KOTOPHIM OOYy4aroLIMecs JOJKHBI
OCBOWUTH 3HAHHS M YMEHUS, 3HAUUMBIC JUI1 (OPMHUPOBAHUS OOIIECH KyIbTYpbI, OMpPEICISIONINe
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKA B OKpYKAIOLIEH IPUPOJHON cpene, BOCTPEOOBAaHHBIE B
IIOBCEHEBHOM JKM3HU U MPAaKTUYECKOH aearenbHOCTH. Ocoboe MecTo B 3TON CUCTEME 3HaHU
3aHUMAIOT 3JEMEHTBl COJEpXkaHUs, KOTOpble CIyXaT OCHOBOW Juid  (HOpMUpPOBaHMS
IPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpa M LIEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3aIIMH OMOJIOTHYECKOr0 00pa30BaHMsI.

CrpyKkTypupoBaHHE cCOJepXkaHHUsA y4yeOHOro Marepuana B HporpaMMme Mo OHOJIOrHU
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUYEHUS 3HAHUM 00 OTIMYUTENbHBIX OCOOEHHOCTSIX
YKUBOM PUPOJIbL, O €€ YpOBHEBOI OpraHU3alK 1 3BOJIIOLUHU. B COOTBETCTBUY € 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BblAENEHBl CISAYIOUUE COAepKaTeNIbHbIE JIMHUU: «buonorus
Kak Hayka. MeTozpl HayuyHOro no3HaHus», «Kierka kak 6uosnoruueckas cucrema», «OpraHuzm
Kak Ouonoruyeckas cucremay, «CructeMa 1 MHOrooopaszue OpraHMyeckoro MUpay, «BOJIIOLHUS
YKUBOM MPUPOABI», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTU».

Ilenp wm3ydenust yuebOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE — OBIJIAJCHUE
00y4aromMUMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOM OpraHM3allii >KUBBIX CHUCTEM
pa3HOro paHra U NpuoOpeTeHne YMEHHUM MCIOJIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEHCTBUN B
OTHOIIEHUH 00BEKTOB >KMBOW IPUPOJIbI U PELLICHUS PAa3INYHBIX )KU3HEHHBIX IPOOJIEM.

JocTiwxkenne nenu uzydeHus ydyeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOEHHUE 00Y4aIOIUMHUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPUSIX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWiaX, CIYXKallUX OCHOBOM i  (hOPMHUPOBAHMS
IIPEJICTaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O METOJaX Hay4yHOro IIO3HaHMI,
CTPOEHUH, MHOT0OOpa3suu M OCOOCHHOCTSAX >KUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3allMH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHH;

dopmupoBaHre y 00y4aromuXcs MMO3HABATEIbHBIX, MHTEIIEKTYAJIBHBIX M TBOPYECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJIAJIOB,
ueH 1 MOJX00B K U3yYEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Yy oOOydarommxcsi oOmeil KyabTyphl, (PYHKIMOHAIBHONM TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OLEHHUBAThH SBJICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHPOJBI HA
OCHOBAHMU 3HAHHH U OMBITA, MOJYYSHHBIX IPU U3yYEHUH OUOJIOTUH;

dopMupoBaHue y 0O0ydYaromMXcs YMEHUI WUTIOCTPUPOBATh 3HAUYEHHE OMOJOTHYECKHX
3HaHUW B TPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTHU TIO3HAHUS YEIIOBEKOM >KMBOH TPHPOJIBL,
HE00X0UMOCTH OEpeKHOT0 OTHOIIEHMS K HeW, COOI0IEHUS] STUUECKUX HOPM MpHU MPOBEIECHUN
OHMOJIOTNYECKUX MCCIIEJOBAHUM;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUU ISl TMOBBILICHUS YPOBHS 3KOJIOTMYECKOMH
KYJIBTYPBI, U1l GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



NpUMEHEHHE NPHOOPETEHHBIX 3HAHWNH W YMEHHMH B NOBCEAHEBHOM >KM3HM JJIS1 OLIEHKU
MOCJIECTBHI CBOEW JEATENILHOCTH IO OTHOIICHUIO K OKpYXamlel cpene, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHUN.

B cucreme cpennero obmero obpasoBanust «buonorusy, usydaemasi Ha 6a30BOM YpOBHE,
SBIISIETCS 0053aTEIbHBIM y4EOHBIM MTPEIMETOM, BXOSIIMM B COCTAaB IPEIMETHON 001acTn
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

Jns n3ydyenust Ouonoruu Ha 0a30BOM YpPOBHE CpeTHEro 00IIero o0pa3oBaHUsl OTBOIUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE ObYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocodueil, 3TUKOH, 3CTEeTHKOM U mnpaBoMm. Ponbp Ouonoruu B
(dbopMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaYK.

Metoap!l o3HaHUA )KUBOM MPUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, ONMCAaHKHE, H3MEPEHHE,
KJ1accu(uKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Hoprpetsr: Y. {apeun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOBI TTO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPH HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUsA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIWYME >KUBBIX
CUCTEM OT HEOPTaHWYECKOW MPUPO/IBI.

CpoiicTBa OuwocWcTeM © UX pa3HooOpazWe. YPOBHH OpraHU3AlMH OHOCUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKaHEBBI, OPraHU3MEHHBIA,  MOMYJISILIHOHHO-BUAOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIH.

JleMoHCTpanum:

Tabmune! u cxeMbl: «OCHOBHBIE TPU3HAKY KU3HUY, «Y POBHU OpraHU3aIH KUBOI
PUPOJIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKM.

XUMUYECKUH COCTaB KIETKU. XUMHUYECKHE DIIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOJJIEMEHTHI.
Bona n MuHepanbpHbIE BELIECTBA.

@yHKIMM BOJABl M MUHEpPAIBHBIX BelIeCTB B KieTke. [loanepskaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHre 6eIKoB. AMUHOKUCIOTHI — MOHOMEpHI OenkoB. HezameHnMeble
U 3aMEHHUMbl€ AMHUHOKHCIOTHI. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPWUYHAS, TPETHUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraimuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIM ILIEHTD,
cyOctpatHas cnenuduuHoctb. Kodepmentsl. Burtamuubl. Otianuus  (epMeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MOHOCaXapH bl (TJII0KO3a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W ToJucaxapuibl (KpaxMmaj, TJIHKOTEH, Ie/UII0Io3a). buonorndeckue GyHKIHH
YTJIEBOJIOB.

Jlunuasl:  Tpuraunepuasl, ¢ochomunuab, crepoussl.  'mapoduabHO-TUAPOPOOHBIE
cBoiictBa. buonornyeckue ¢pyHkiuu aununoB. CpaBHEHUE YTIIEBOJOB, OEIKOB U JIMMUIOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne m ¢ynkmun PHK. Bugst PHK. AT®: crpoenue u
byHKIMN.

[Muronorus — Hayka o kierke. Kiieroynas teopus — mpuMmep B3aUMOJCHUCTBUS HUIEH U
(akTOB B HAYYHOM MMO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas >xuBas cucrema. OO0Iue NpU3HaKy KJIETOK: 3aMKHYTasl Hapy>KHast
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil annapat, cucteMa CUHTe3a Oeka.

Tumbl KJIETOK: JyKapHOTHYeCKas M MpokapuoTHueckas. (OCOOCHHOCTH CTpPOCHUs
npokapuoTudeckoit kieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapUOTHUYECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIHHON, Y)KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, MX (QYHKLUH.
[Tna3matudeckas MeMOpana, e€ cBoicTBa W (QyHkmmu. [luTomnmazmMa u €€ OpraHOWIbL
OnnomemOpanubie opranouasl kinetku: JI1C, ammapat [Nonbmku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoubl KJIETKH: MUTOXOHAPUH, IacTUbl. IIponcxoxnenne MUTOXOHAPUH U Iu1acTul. Buel
wiactua. HemeMOpaHHbIE OpraHoubl KJIETKH: PHUOOCOMBI, KJIETOYHBIH LEHTP, LEHTPUOIIH,
PECHUYKH, KIyTUKU. DYHKIMK OpraHOUI0B KJIETKHU. BritoueHus.

SAnpo — perynaropHblil neHTp KiaeTku. CTpoeHue siipa: aaepHas o00ji0uKa, KapuoIiazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Juarpammsl: «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B HEXKMBOW TPUPOJIEN,
«PacrnipeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJIE».

Tabmuuel u cxembl: «llepuonnyeckas Tabauna XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJIbI», «brocunTes 6enka», «CTpoeHne Monekynsl 0enka», «CTpoeHue pepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHHnE 3yKapuOTHYECKON
KIeTKkn», «CTpoeHne XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENBHOM KIETKW», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOAbD, «JIUmuab».

OOGopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYIOBaHWE I TPOBEACHHS HAOIIOJECHUH,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTepHalIbHbBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYecKue padoThI:

JlaGopatopHast pabora Ne 1. «M3ydeHue KaTalUTUYECKOH aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMHUJIa3bl WIIM KaTalla3bl)».

JlaGopatopuast padota Ne 2. «M3yueHume CTpOeHHUs KIETOK DPACTCHHM, >XHUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIECTKH.

OOMeH BemecTB, WIH MeTa0OMM3M. AcCUMWISAIMS (MIACTHYECKU OOMEH) U
JTUCCUMMIIALIUSA (HEPreTUYecKrii 0OMeH) — IBe CTOPOHBI €MHOTO Mpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B MIOHUMAHUHU METa0O0IU3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodubiii. Ponb dpepmeHToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el QorocuHTe3a. Peaknuu ¢doTocuHTE3A.
OddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A AJIs KU3HU Ha 3emie. BriusHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XeMocHHTe3. XEeMOCHHTE3UPYIOIHe OaKTepuu. 3HAUCHHE XEMOCHHTE3a ISl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KjeTke. PacmieruieHne  BEIIECTB,  BBIACICHHE U
AKKyMYJIUPOBAHHME SHEPTUU B KJIETKe. DTalbl JHepreTuueckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE JAbixaHue. OKUCIUTEIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuyHoro cuHTe3a. [ 'eHermueckas uHpopmanus u JIHK. Peanuzanus
reHeTudecKkoi mHpopmaiuu B KieTKe. | eHETHYeCKUi KO W ero CBOMCTBA. TpaHCKpHMIUS —
marpuunblii cuate3 PHK. Tpancnsanus — 6unocunres Oenka. Jrtansl Tpancisainun. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexkinerounsie ¢hopmbl )xu3HA — BUPYCHI. VicTopust oTkpbITHs BUpycoB (. Y. IBaHOBCKwMi).
Oco0OeHHOCTH CTPOEHMSI U >KM3HEHHOTO LMKIa BUpPYcOB. bakrepumodaru. bonesnu pactenwii,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBacMble BUpycaMu. Bupyc nummyHnonedunura yenoseka (BUY) —
B0o30ymutens CIIM/la. OOpaTHas TpaHCKpUIIMs, peBepra3a W uHTerpasza. lIpodumakTuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konsuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuupt  u cxembl: «Tumbl  muTaHus», «Mertabonusamy»,  «MUTOXOHAPUSY,
«QHepreTuueckuii 0oMen», «Xnopormiact», «®orocunresy, «Ctpoenue JJHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE TeHa», «CuHre3 Oenka», «l'eHetnueckuili kom», «Bupycs,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wkn Bupyca CIIMJla, Oaxrtepuodaray,
«Pemmukanmsa JJHK».

O6opynosanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunmms», «buocunres
6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema 5. PasMHoKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii 1MWK, WM JKU3HEHHBIM LUK kieTku. MHTepdaza u murto3. I[lpomecchr,
npoTekaromue B uHTEepdasze. Pemnmukamus — peakuus marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuoTuil. JIUTUIOMIHBIN M TaruIOWIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruuyeckne OCHOBBI Pa3MHOXKEHHUS U MHAWBHUIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne knerkn — muto3. Ctaguu Muto3a. [Ipoueccel, mnpoucxoasimye Ha pa3HbIX CTaIUsAX
MHTO3a. BHOJIOrM4ecKuii CMBICT MUTO3A.

[Iporpammupyemasi rudens KIETKH — allomnTo3.

@DOopMBI Pa3MHOXKEHUSI OPraHU3MOB: Oecros0e U 1MosioBoe. Bupl 0ecroiaoro pa3MHOKEHHS:
JIeJIeHNEe HaJiBOe, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BET€TaTUBHOE
pa3MHOeHue. VIckyccTBeHHOE KIIOHUPOBAHNUE OPIaHU3MOB, €r0 3HaYeHHE IS CEJIEKIIUH.

[TonoBoe pa3MHOXKeHHE, €T0 OTIANYUS OT OECHOI0ro.

Meiio3. Cragun meiosza. Ilponeccsl, mpoucxomsamue Ha craauax Mmeinosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbIC M 3HaYEHUE MEN03a.

["amerorenes — mporuecc o0pa3oBaHMsl MOJOBBIX KJIETOK y KUBOTHBIX. [1070BbBIE JKeme3bl:
CEeMEHHUKU U siMyHUKH. OOpa3zoBaHME M pa3BUTHE IMOJIOBBIX KIETOK — TraMeT (CrepMaTo30M[,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3d. (OCOOEHHOCTH CTpPOEHHUs SULEKIETOK |
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOe pa3Butue (OHTOTEHE3). DMOpHOHanbHOE pa3BuTHe (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHUS Yy TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TracTpyJIsILus,
opranorenes. [locTamOproHaabHOE pa3BUTHE. THUIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: PAMOE,



HenpsiMoe (IMIMHOYHOE). BrusiHue cpepl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Pocr u pa3Butue pactenuil. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «@OpMBI Pa3MHOKEHHUSI OPraHU3MOBY, «J[BOWHOE OIMIOJOTBOPEHUE Y
I[BETKOBBIX pacTeHuil», «BeretaTuBHOE pa3MHOXKEHHE pacTeHU», «/lenenue kineTku 6akrepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHe XpoMOCOMbD», «KileTouHbld UK, «Perumkanus
JHK», «Murto3z», «Meios», «IIpsamoe u HenpsAMoe pa3BuTue», «l'aMeroreses y MiaeKONUTaIOMNUX
1 4esioBeKkay, «OCHOBHBIE CTAJIUA OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOI, MUKponpemnaparsl «CrepMaTo30U/bl MICKOMHUTAIOIIETOY,
«Sliuexnerka miaekonuTaromeroy, «Kapuoknnes B KJIETKax KOPEIIKa JIyKa», MarHUTHAs MOJIEIb-
anmukanus «Jlenenune kinetku», moaens JJTHK, moaens MeradazHoit XpoMOCOMBEI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOTMpEIapaTax.

JlaGopatopnast pabora Ne 4. «/3ydyeHue CTpPOEHMsI TOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pa3BuUTHUS TEHETHUKH. Poiib LIMTOJIOTMU U
SMOPHUOJIOTHH B CTAHOBIICHUH TeHEeTUKU. BKiaa poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTolbl TeHEeTUKH (TMOPHI0JIOrMYECKUd, [MTOT€HETUYECKUI, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC TEHETUUECKHE TTOHATHA. | eHeThuueckasi CMHMBOJIMKA, UCTIOJIb3yeMasi B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HACNEOBaHUs  MPU3HAKOB, ycTaHOBIeHHble [. Mennenem.
Monoru0puaHoe ckpeluBanue. 3akoH eIMHO-00pa3us THOpUI0B MepBOro nokoaeHus. [IpaBuio
JOMUHUPOBAHUS. 3aKOH pacHIeIUICHUs TMpPHU3HAKOB. [ urmore3a 4uctoThl rameT. l[lomHoe u
HETIOJHOE JOMUHUPOBAHHUE.

JurubpunHoe CKpeluBaHWe. 3aKOH HE3aBHCHUMOTO  HAcle[OBaHUS  MPHU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI TUTHOPHIHOTO CKpEIIMBaHMs. AHATU3UPYIONIEe CKpEIIMBAHHE.
Hcnonp3oBaHne aHATM3UPYIOMIETO CKPEIMBAHMS IJIsl ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacieoBaHue mpu3HakoB. Pabora T. Moprana no cHENIEHHOMY
HacJe10BaHUI0 TeHoB. HapylieHue clernyiennsi TeHOB B pe3ybTaTe KPOCCUHTOBEpA.

XpOMOCOMHasi TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCcKre KapThl.

I'enetuka nona. XpoMOCOMHOE OIpeaeieHne moia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHBIE OpraHuW3Mbl. HacnmemoBaHue TPU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3menunBOCTh. BUbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacleACTBeHHas1. Poib cpempl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTH. XAapaKTEPUCTUKA MOJU(PUKAIMOHHON HW3MEHUYMBOCTH.
Bapuauvonssiii psan u BapualnmonHas kpusasi. Hopma peakuuu npusHaka. KonnuecTBeHHble U
KaueCTBEHHBIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHONW N3MEHYHBOCTH.

HacnencreenHasi, WM TeHOTHIIMYECKAsi, U3MEHUNBOCTh. KOMOMHATHBHAS U3MEHYHUBOCTb.
Meiio3 W TONOBOM TIPOIECC — OCHOBA KOMOWHATUBHOM W3MEHUYMBOCTH. MyTallMoOHHas
u3MeHuuBOCTh. Kiaccudukanuss myrtanuii: TeHHbIE, XpOMOCOMHBbIE, TeHOMHble. YacToTa u
NPUYMHBI MyTaruii. MyTrareHHnbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEJICTBEHHON
n3menunBocty H. . BaBumnosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI TEHETHKH 4YEJIOBEKa:
reHeaqornyeckuii, ONM3HEIOBbIN, LUTOTCHETHUYECKUH, OUOXUMUYECKUH, MOJEKYJISPHO-
reHetudyecknid. COBpEeMEHHOE OIpeAesICcHHEe TE€HOTUIA: IMOJHOTEHOMHOE CEKBEHHUPOBAaHUE,
TeHOTUIIUPOBaHKEe, B ToM umcie ¢ nomoirsio [M[P-ananm3a. HacnenctBenHnble 3a0oseBaHUS
YeJoBeKa: TeHHble Oone3Hu, OONE3HM C  HACIEACTBEHHOM IPenpacoyioKEHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TreHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpunHLMIIBI 310pOBOTO 00pa3a >KU3HU, AUATHOCTUKU, MPO(PUIAKTUKHA U JICYCHUS] T€HETHYECKHUX
Oone3Hel. MenuKo-reHeTUUecKOe KOHCYJIbTHPOBAHME. 3HAYEHUE MEIUIMHCKON TIE€HETHKH B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUH YETIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabnuier u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 ITUTOICHETHYECKAash OCHOBAY,
«3aKOH paclICIUIEHUsT M €ro LUTOT€HETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpuanoe ckpemmBanue», «llutonornueckue OCHOBBI JUTHOPUAHOTO CKPEUIUBAHUSY,
«Mero3y, «B3anmoneicTBre auIebHBIX TEHOBY, «I €HETUYECKHE KapThl pACTEHUM, KUBOTHBIX U
yenoBeka», «l'eHernka moja», «3aKOHOMEPHOCTH HACIEIOBaHUs, CICTUICHHOTO C TIOJIOMY,
«Kapuotunsl uyenoBeka M IKHUBOTHBIX», «Bumbl wusMeHunBoctuy», «Monudukamontas
U3MEHYUBOCThY, «HacnenoBanue pesyc-gakropay», «['eHeTHKa Tpynn KpoBu», «MyTaloHHas
U3MEHYHBOCThY.

OGopynoBanue: Mojenu-aniuimkanun «MoHOTHOpHUIHOE CKpemmBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpoMocom», MHKPOCKOI H
Mukponpenapar «/[pozopunay (Hopma, Mytauuu (Gopmbl KpbLIILEB U OKPACKHU Tela), repOapuii
«I"opox moCceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHnas pabota Ne 5. «M3yueHune pe3ynbTaToB MOHOTHOPHIHOTO W TUTHOPHIHOTO
CKpEIIUBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKpPOIpErapaTaxy.

JlaGopaTtopHast padota Ne 6. «3ydeHne MoaupuKaIMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BAPUALIMOHHOTO Psi/ia U BAPUALIUOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Ananmu3 wmyrtamuil y Apo30duiIbl HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka U Ipoliecc. 3apoKIeHHe CeleKlnH U AoMecTtukanus. Yuenune H. U.
BaBuioBa 0 mEHTpax NPOUCXOXKIEHUS W MHOTooOpasusi KyJIbTYpHBIX pacTeHui. LleHTpsl
MIPOMCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, IOPO/Ia, IIITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCOBBI M WHANBUIYATbHBI OTOOPHI B CEIEKIIMH
pacTeHui W KUBOTHBIX. O1ieHKa dKCTephepa. biIM3KkopoICTBEHHOE CKpeNMBaHUEe — WHOPUIMHT.
Uucras muans. CKpenuBaHue YUCTHIX JUHUH. ['eTepo3uc, wim rudpunnas cuia. Hepoactsennoe
ckpemuBanue — ayrOpuaudr. OtnanéHHas TuOpummzanus U e€ ycrnexu. VCKyCcCTBEHHBIH
MyTareHe3 M IMOJyYeHUE MONMUIUIOUAO0B. J(OCTHMXKEHUs CENeKUMH pPACTEHHUM, >XUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MPOU3BOJCTBA. ['€HHAs HMHXKEHEpHs. OTalbl CO3JaHMS
pexomOunanTHOW JIHK u Tpancrennsix opranuszmoB. Kietounas wumxenepus. Kierounble
KyIbTypbl. MUKPOKJIOHATEHOE pa3MHOKEHHUE pacTeHuid. KiloHupoBaHue BbICOKOTIPOAYKTUBHBIX



CENIbCKOXO3SHCTBEHHBIX OPTaHU3MOB. OKOJOTHYECKHME U ATHYeckue mnpodiembl. MO —
TeHETUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. IBaHoB.

Tabmuubl 1 cxembl: Kapta «LIEHTpBI NMPOUCXOXKICHHS W MHOTO00pasus KyJIbTYPHBIX
pactenuii», «llopoasl JoMalIHUX KUBOTHBIX», «COpTa KYJIbTYpHBIX pacTeHuil», «OTnanéHHas
rubpuanzamus», «Pabotel akagemuka M. @. MHWeanoBay, «llomumnonaus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylnbTypbl U KJIOHUpOBaHUE», «KOHCTpyMpoBaHHE U MEpPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYISDKH TUIOIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYpHBIX COPTOB
pacteHui, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METO/BI U JTOCTHXKEHUS CEJIEKLMU PACTEeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIHUIO, IJIEMEHHYI0 ()epMy, COPTOUCIBITATENbHBI YyYacTOK, B TEILTMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO ILICHTPA)».

11 KUIIACC

Tema 1. DBosonMOHHAs OHOJIOTHS.

[IpeanochbuUIKM BO3HUKHOBEHHS SBOTIOIIMOHHON TEOpUU. DBOITIOIMOHHAS TEOPHS U €€ MECTO
B Onosoruu. BiysHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CupnerenscTBa 3BoOLKN. [[aneoHTONIOrHUECKNE: TOCIIEN0BATEIBHOCTD MOSIBIICHUS] BUJIOB
B TaJICOHTOJIOTHYECKOW JIeTonuCcH, nepexoaHsle (opmbl. buoreorpaguyeckue: cXoacTtBo u
pasznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA U pazinyusi 3MOPHOHOB pa3HbIX BHUJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHBIE, PYAMMEHTapHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBHHM3MA.
JIBIOKylMe CHJIbl  3BOJIIOLMM  BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH pECYpCOB, HeompeenéHHas HW3MEHYMBOCTb, OophOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrerndeckas teopust 3Bomonuu (CTO) u e€ 0CHOBHBIE MTOJIOKEHHUSL.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JIBroky1e cuiibl ((hakTOphl) BOIOIMY BUAOB B IPUPOAE. MyTallMOHHBIN Ipoliecc U
KOMOHMHATHUBHASI U3MEHUUBOCTb. [1oMyIsIIMOHHbIE BOIHBI U Ipeiid reHoB. M3onsauus u Murpamus.
EctectBeHHbIi 0TOOp — Hanpapisouuil ¢pakTop 3Boounn. opMbl €CTECTBEHHOTO

oTtbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yabTat 3BotoIUH. [IpuMepsl npucnocobaeHuii
y opranuzmoB. ApoMoph03bl U UIU0-aJaNTalNH.

Bun u BunooOpazosanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA000OpA30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MaxponsBosrorusi. @opMbl 3BOJIIOLUN: (UIIETHYECKAs!, TUBEPreHTHAs!, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONUN.

[IpoucxoxaeHne  OT  HECNEUUAIM3UPOBAHHBIX  INPEAKOB. [Tporpeccupyromas
crenuanusanys. AnanTuBHAs paauanys.



JdemoHcTpaumuu:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. [{apsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exkxens, @. Mromep, A. H. CeBepiios.

Tabmu1e! u cxembl: «Pa3zBuTHE OpraHMUECKOro MUpa Ha 3emie», «3apo/IbIIIN TO3BOHOYHBIX
KHUBOTHBIX», «ApXeonTepuKcy, «Popmbl 00pHOBI 3a CyliecTBOBaHUE Y, «ECcTeCTBEHHBIH OTOOPY,
«MHoroo0pa3ue CcopToB pacTeHmit», «MHOroo0pasue MMopoa >KUBOTHBIX», «llomymsiumy,
«MyTanuoHHasi ©I3MEHYMBOCTBY, «ApoMopdo3sl», «Mmuoamanranumy, «O0mas 1erenepamnus»,
«ABmwxymue cuibl 3Boonum», «Kapra-cxema mapmpyra nyremectsus Y. /lapsunay, «bopnba
3a CyILLIECTBOBAHUEY, «IIpucnocobiaeHHOCTH OpraHU3MOBY, «"eorpauyeckoe
BUJI000pa3oBaHuey, « IKOJIOTHUECKOe BUA000pa30BaHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op IUIOAOB U
ceMsiH, KosuteKuust «IIpuMepsl 3alIUTHBIX NPUCIOCOOJIEHUHN Y )KUBOTHBIX», MOAENIb «OCHOBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJenb «CTpOEeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Komiekuus «@DPOpMbI COXPaHHOCTH HMCKOIMAaEeMbIX
JKUBOTHBIX U pacTeHUI», Mozenb anmukanus «llepekpéct XpoMocom», BllaKHbIE IpenapaThbl
«Pa3Butne Hacekomoroy», «Pa3BuTHe mATYmIKM», MuUKpompenapar «/lpozodumay (HOpMa,
MyTal# (GOPMBI KPBIJILEB U OKPACKHU TETa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopaTtopnas padota Ne 1. «CpaBHeHHE BUAOB 0 MOP(OJIOTHUECKOMY KPUTEPHUION.

Jlaboparopuass pabora Ne 2. «OmmcaHue TPHCIOCOOICHHOCTH OpraHu3Ma u ¢
OTHOCHUTEJIBHOTO XapaKTePay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE )KU3HU Ha 3emJie.

JloHay4dHBIE IIPEICTABICHUS O 3apOKICHUM XKU3HU. HayuHble rMnore3sl BOSHUKHOBEHUS
KU3HU Ha 3emyie: abuoreHe3 W MaHcmepMmusi. XUMHYECKas HBONIONMSI. AOUOTCHHBIM CHUHTE3
OpraHMYECKUX BEIIECTB U3 HEOPraHUUYECKUX. DKCIIEPUMEHTAIbHOE MTOATBEPKACHUE XUMUYECKOM
sBomtonnu. HauanbHele sTansl Ononoruyeckoit spomonnu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYpP M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M MX SBOJIIOLUS.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o spam u nepuogam. Karapxeit. Apxeiickas u mpoTepo30iickas
spsl. [Taneo3oiickas spa u e€ nepuopl: KeMOPUICKUI, OpJOBUKCKUN, CUITYPUHCKUHN, T€BOHCKHA,
KaMEHHOYTOJIbHBIHN, TIEPMCKUH.

Me3so30iickas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUI, MEIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Te0JIOTMYECKUX IpolueccoB. OCHOBHBIE 3Tallbl JBOIIOLUHN
PacTUTEIBHOTO U )KUBOTHOT'O MUpa. ApoMOp(03bl y pacTeHH 1 )KUBOTHBIX. [losiBieHUe, paciBeT
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoOro Mupa Kak OTpa)k€HUe HBOJIIOLHUUA. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPTaHU3MOB.

OBOJIIOIIMS  YENOBEKA. AHTPONOJOruMs Kak Hayka. Pa3BuTthe npencraBleHH O
IIPOMCXO0KICHUH YesloBeKa. MeToibl n3ydenus anTponorenesa. CxoAcTBa U pa3jinyus 4eI0BEeKa
Y )KMBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

HBwxynme cuisl  (pakTopbl) aHTpororeHesa. HaciencTBeHHas HM3MEHUMBOCTh U
eCTeCTBeHHBINH 0TOOp. OOmecTBeHHBINH 00pa3 KU3HU, U3TOTOBIICHUE OPYIUMA TPYAa, MBIIIICHHE,
peub.

OcHOBHBIE CTaIUU ¥ BETBY 3BOJIIOLMYU YEJIOBEKA: aBCTPATIONUTEKU, YEI0BEK yMEbIii,
Yenosek npsaAMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymubsiid.  Haxonku



MCKOTIaeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PAaCHpPOCTPAHEHHUs, O0BEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue pacsl. OCHOBHBIE OOJBIINE pachl: €BporNeouHas (eBpa3uiickasi), HErpo-
aBcTpajoujHas  (PKBaTOpUANbHAs), MOHIOJOUIHAS  (a3MaTcKo-aMepHuKaHcKas). UepTsl
IPUCIIOCOOTIEHHOCTH ITPEICTAaBUTENIEH YETIOBEUECKUX pac K yCIOBUSM CyllecTBOBaHMs. EnnHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemMoHcTpaumMu:

[Toptpetsi: @. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmunet u cxembl: «Bo3nukHoBeHNe COIHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYEeCKOTro
Mupay, «PacturenpHas kietkay, «KuBoTHas kietkay, «lIpokapuotuyeckas KieTkay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHX YEPT CTPOEHUs
YeloBeKa M 4YeNOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKHX HAaXOJI0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «/IpeBHeilmme moam», «/peBHue moam», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeuecKkre pachl».

O6opynoBanue: wmynsixku «lIpoucxoxkaenue dyenoBeka» (OIOCTBI  aBCTPANONMUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICNKH WIH W300paKeHHs] KaMEHHBIX OpyIuil
MEPBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEPHI, pyOuia, ckpebiia), reoOXpoHOJIOTHYECKas TabuIa,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[IpakTudeckas padora Ne 1. «M3yueHHe UCKOMIAEMBIX OCTATKOB PACTCHUH M KUBOTHBIX B
KOJUIEKLIASAX .

DKCcKypcusi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYYHBIH WU
KpaeBequecKuil My3ei).

Tema 3. Opranu3msl 4 OKpY:KawIAas cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pa3feibl AKOJOrMH. MeToabl 3KOJIOTrHYEeCKHX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl ~ oOuTaHUS  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3MAYIIHAs,  IOYBEHHAs,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorudeckue pakropel. Kitaccudukanms sxonornieckux GakropoB: aOUOTHUYECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTUYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  QaxkTophl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DoTONEpUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bruongornveckre puTMbl.

buotnueckne  ¢daktopel. Buabl OMOTHYECKHMX  B3aWMOJICHCTBUN:  KOHKYPEHITHS,
XHUIIHWYECTBO, CUMOMO3 U ero ¢opMmsbl. [lapazutusm, koonepanus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HAa4eHHE OMOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B MMPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU Monyiasuuu. OCHOBHbIE T[I0Ka3aTeNu MOMYJIALNU:
YUCJICHHOCTh, IIJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTh, MPUPOCT, Murpamus. [[uHamuka
YUCJIIEHHOCTHU MONYJISALNU U €€ PEryIsusl.

JdemoHcTpaumuu:

[optpetsi: A. 'ym6onbar, K. @. Pynbe, 3. I'ekkens.

Tabmuie! 1 cxeMbl: kapta «[Ipupoaabie 30HbI 3emMiny», «Cpenbl OOUTaHHS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsuuuy», «3aKOHOMEPHOCTH POCTA YUCIECHHOCTH MOMYJIALUN
uHy30pun-Typenbkn», «Ilumessie menmy.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:



JlaboparopHuas pabota Ne 3. «Mopdonorrnueckre 0COOCHHOCTH PaCTEHUI U3 pa3HBIX MECT
oOUTAHUSY.

JlaboparopHnas padota Ne 4. «BiusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[TpakTideckast pabota Ne 2. «[ToacuéT TUIOTHOCTH TOMYIISAIUNA Pa3HBIX BUAOB PACTCHUN».

Tema 4. CooO1ecTBa U IK0JI0THYEeCKHE CHCTEMBbI.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykTypsl — OHoOLieHO3a:  BHUJOBas,
pOCTpaHCTBEHHAs, Tpoduueckas (numieBas). Bunbl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkonorudeckue cucrembl (3kocucreMsbl). [loHsATHE 00 SKOCHCTEME M OHOTeoIeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHUCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pPEAYIEHTHI.
KpyroBopoT BemiecTB M NOTOK 3HEPrHUM B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cetdn. OCHOBHBIE TIIOKa3aTeNd 3KOCHUCTEMBI: OHoMacca,
OPOAYKUMS. OKOJOTMYECKHE MUpaMUAbL: MNPOAYKLMHU, YUCIEHHOCTH, Ouomaccel. CBolcTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPETyJIALusl, pazButue. CyKkieccus.

[IpuponHble JKOCHCTEMBL. JKOCHCTEMBI 03€p U pPEK. ODKOCHUCTeMa XBOMHOTO WIH
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3kocucTeMsbl. buonornueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop ycTOMUMBOCTH dKOocHcTeM. CoXxpaHeHHE OHMOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepraackoro o 6uochepe. ['panutisl, coctas u cTpykTypa ouochepst. Kusoe
BemecTBO M ero (Qynkuun. OcobeHHoctn Ouochepbl Kak TIIOOATBHOW AKOCHUCTEMBI.
Jlunamuueckoe paBHOBECUE U 0OpaTHas CBs3b B Onocgepe.

KpyroBopotsl BeliecTB 1 OMOreoOXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (YIJIeposa, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpoInoreHHbie u3MeHeHus B onocdepe. ['modanpHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHuE MPUPOJIBI U YenoBedecTBa. CoxpaHeHne OMopa3zHO00pas3usi Kak OCHOBA
ycroitunBocTd Onochepsl. OcHOBa pallMOHAIBLHOIO YIPABICHUS MPUPOJHBIMHU pecypcaMH U UX
ucnosib3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmuuel u cxemsl: «[lumesbie nenu», «buoreHo3: cocraB u cTpykTypa», «IIpupogHsie
coobmectBa», «llemn mnwuranus», «Oxomormyeckas mnupamuaa», «buochepa u yenosek»,
«DKOCUCTEMa IMPOKOIMCTBEHHOT 0 JIecay, « IKOcHCcTeMa XBOMHOT 0 Jiecay, «buorieno3 Bogoéma,
«ArporieHo3», «lIpumMepHBIE aHTPONMOTEeHHBIE BO3JACHCTBUS Ha TPHUPOAY», «Bakueimme
UCTOYHUKU 3arps3HEHUsl BO3JyXa U T'PYHTOBBIX BoI», «llouBa — BakHeHIIas cocTaBIstOLIast
ouocheprr», «Paktopsl aerpagauuu  nouB», «llapHukoBeli  3dpdexT», «DakTophI
PaaMOaKTUBHOTO 3arpsi3HeHus Onochepsi», «O0mas ctpykrypa ounocdeps», «Pacnpoctpanenue
KU3HU B Onocdeper, «O30HOBBIA 3kpaH Ouocheprs», «KpyroBopoT yriepoma B 6mochepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MojieIb-anIMKanus « TunuyHsle 6MoLeHO03bI», repbapuil «PactutensHble
coobmiecTBay, Koiekuun «buorneHos3y, «Bpeautenun BakKHEHIIMX CETbCKOXO3SICTBEHHBIX
KyJIbTYp», TepOapuu ¥ KOJUISKIMM pACTeHWH W >KUBOTHBIX, NPHUHAUICKANNE K pa3HBIM
HKOJIOTHYECKUM TpymiaM oaHoro Buaa, Kpacuas kuura Poccuiickoit ®@eneparu, n300paxeHus
OXPAaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.



ITNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 BUOJIOI'MU HA
HFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnmuBaIOTCs TpeOOBaHMA K pe3yiabTaTaM OCBOCHUS
00y4aromuMUCs MPOrPaMM CpeHEro 001ero oopa3oBaHus: IUYHOCTHBIM, METAIIPEIMETHBIM H
HPEMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IWYHOCTHBIX PE3yJbTaTOB OCBOEHUs IMpeameTa «buosorus» BbIIEICHBI
CIEyIOIIMe COCTABIAIOIIME: OCO3HaHHE OOYYarOIIMMHCA  POCCUMCKOW  Ipa)KAaHCKON
WJECHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CAMOOIPEEICHHUIO,
HaJM4YMe MOTHUBAIIMM K OOYYEHHUIO OHMOJIOTMM, IIEJICHANPABICHHOE pPA3BUTUE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M UCTOPHUYECKHUX TPAAMLIUNA Pa3BUTUS
OMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH 00YYaIOIIHUXCSl PYKOBOJCTBOBATHCS B CBOCH
JESATETbHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAMH, MPUCYIIIUMHU CHUCTEME OMOJIOTHYECKOTO
00pa3zoBaHusl, HATUYHE HKOJIOTHYECKOTO MPABOCO3HAHUSI, CIOCOOHOCTH CTAaBUTD IIEJIM U CTPOUTH
JKU3HEHHBIE I1JIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTra «bHOJorus» TOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOW NEATETHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUUCKHUMH
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, MIPUHSATHIMU B
oOmiecTBe MpaBUJIAaMU W HOPMaMU TOBEICHHS M CHOCOOCTBYIOT IpolieccaM CaMOTO3HAHMS,
CaMOBOCIIUTAaHUS M CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMU JMYHOCTH, MATPUOTU3MA,
YBAKEHUS K 3aKOHY WM MPaBONOPSAKY, YEJIOBEKY TPyAa U CTaplieMy MOKOJIEHHIO, B3aUMHOIO
YBaXEHHUsA, OEpEeKHOTO  OTHONICHWS K  KYJIbTYpHOMY  HACICAHI0 W TPAJAULMIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint denepannu, IpUpOAE U OKPYKAIOLIEH cpeie.

JIndHOCTHBIE pe3ylbTaThl OCBOEHHS Y4eOHOTO MpeameTa «bruoorusy JOKHBI OTpaKaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYHYaIOIMIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JIUYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpPUEHTAlMi, TIO3UTUBHBIX BHYTPEHHUX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  0OIIecTBa,
pacHIMpeHHne >KM3HEHHOI'O ONbITa M OMbITa JAEATEIBbHOCTH B IMPOILIECCE peaTu3alli OCHOBHBIX
HaIpaBJIEHUH BOCHUTATEIbHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxxaaHCcKoOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOoHA U
MPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHON TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HIIMI0O TI0 OTHOIICHHUIO K SBJICHHUIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YUYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJICH C pPa3HBIMU YOKIECHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIIbHBIM
MTOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHS Y4eOHBIX,
MO3HABATENIbHBIX M UCCJIENIOBATENbCKUX 3a/lay, YBAXKUTEIHLHOTO OTHOIICHUS K MHEHUIO
OTIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COIECPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKOM IPa’KIaHCKOM UICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoMN, ropaoctu 3a cBOW Kpail, CBOIO
Ponuny, cBOH S3bIK U KYJBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K PUPOTHOMY HACJIEIUIO U MAaMSTHUKAM MIPUPO/IbI, TOCTUKEHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHUH,
MOHMMAHUSA 3HAuYeHUss OWOJOTHMHM B TO3HAHWU 3aKOHOB NPUPOIBI, B KU3HU 4YEIOBEKAa U
COBPEMEHHOT0 O0OIIEeCTBA;

ujelHas yoex1€HHOCTh, TOTOBHOCTh K CITY)XEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUUECKOIO TIOBE/ICHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYACH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEINISAM, CO3IaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMSIMU Hapoa0B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TTPOSIBIISITH
KayecTBa TBOPUYECKON JIMUYHOCTH;

S) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHS  KYJBTYPbl 340POBbS H
3MOLMOHAJIBHOIO 0JIArONOJIYYHs:

MOHUMAaHWE W pealin3aius 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU (310pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHHYECKUX TPaBUII U HOPM, COAJaHCUPOBAHHBIM PEXKHUM 3aHATHH M OTHbIXA,
perynspHas (Qu3MYecKass AaKTUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU NPaBWJI HWHAMBHAYAJbHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAaHHE TOCIEJCTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHHS alKOTOJs,
HApKOTHUKOB, KYPEHHUS);

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTB K TPY/Y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYA0I00ue;

TOTOBHOCTH K aKTHBHOU JESITETFHOCTUA TEXHOJIOTHUECKOM M COI[MAIbHOM HAMPaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TaKYIO ACSITENLHOCTD;

MHTEpEC K pa3IMuHbIM chepam npodeccuoHaNbHON AESITeTbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaaTn30BhIBaTh COOCTBEHHBIEC )KM3HEHHBIE TUIAHBI;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HHU;

7) IKOJI0TNYECKOr0 BOCTIMTAHUSA:

HKOJIOTHYECKH IIeJIECO00Pa3HOe OTHOIICHUE K IMPHPOJIE KaK HCTOUHUKY KU3HH Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHUE YPOBHS AKOJIOTMUYECKOM KyIbTYphl: IPUOOPETEHUE OMbITA INIAHUPOBAHUS
MTOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUIN JIsl OKPYXKAIOLIEH Cpebl;

OCO3HAHHE TTI00AIBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IMyTel UX PEeLIeHHUS;

CIOCOOHOCTH MCIIONIb30BaTh MIPUOOpETaeMble MPU U3yYCHUN OMOJIOTUH 3HAHUS M YMEHUS
IpU pelIeHuU MPoOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOONONb30BAHUEM (COONIIOIEHKE
MpaBUJI MOBEICHUS B INPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUJIOB, 9KOCUCTEM, Onochepsl);

AaKTUBHOE HENpUsTHE JEHCTBUIM, NPUHOCSIIMX BpEd OKpY’Kaolled MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIC HYKOJIOTHMYECKUE MOCIEACTBHS MPEAIpUHUMAEMbIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKON KYJIbTYpPbI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAJIbHON MpaKTUKE, FOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOM IESITENbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYphI KaK CpPEJICTBA B3AUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKd OUONOTUU KaK HAayKd, OCO3HaHUsA €€ poiu B (OPMUPOBAHUU
PAlMOHATILHOTO HAyYHOTO MBIIUIEHHUS], CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUs 00 OKpYXKaroIleM
MUpE Kak O €IWHCTBE TMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEN U pelIeH!H MpoOIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OHMOJIOTMHU JUIsl COBPEMEHHOW IMBHIIM3AIMM: OOECIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUYECTBA, IIOUCKA MyTeH BBIXOJA U3 TT100aTbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
MCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OMOJOTMYECKHX 3HAHWM B IEJIAX MOBBILICHHS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KaK COCTaBHOM dYacTu (DPYHKIIMOHAIBHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit npu U3y4eHuu OUOIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJyyaeMble 3HAHUS I aHajdu3a U OOBSCHEHUS SIBJICHUMN
OKpYKAloIIero MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJTFOYEHHUST HA OCHOBE HAYYHBIX (DAKTOB W HMMEIOMIMXCS MAHHBIX C IENbI0 TOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui pelIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHE LIECHHOCTH HAyYHOH NEATENbHOCTH, TOTOBHOCTb OCYIIECTBIATH MPOEKTHYIO U
HCCIEI0BATENbCKYIO ICSITENbHOCTh HHIMBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHW 1O OHOJOTMH B COOTBETCTBHHM C >KM3HEHHBIMHU
NOTPEOHOCTSAMM.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ynbTaThl OCBOECHUS yd4eOHOro npenmera «bHonorus» BKIIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MMPOBO33pEHMsS OOydaroIUXcsd MEXKIUCLUIUIMHAPHBIE
(MeXTmpeMeTHbIE) 00LIeHayYHbIe TOHATHS, OTPAXKAIONINE LIETOCTHOCTh HAYyYHOU KapTUHBI MUPA
U cnenu(uKy METOI0B MO3HAHMSI, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHS,
SBJICHHME, IPOLECC, CUCTEMA, HAay4HbIM (akT, NMPUHLMII, TMIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHUe, HaOIIOJEHUE, U3MEPEHUE, SKCIEPUMEHT U JAPYIHX), YHUBEpCalbHbIE
yueOHble NeHCTBUS (MO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHbBIE), 00E€CIIEUNBAIOLINE
¢dopmupoBaHre (HYHKIIMOHAIBHONW T'PAaMOTHOCTH M COLMAIBHOW KOMITETCHIUH OOyYaroIInuXcs,
CHOCOOHOCTh o0yyJaromuxcs UCIOJb30BaTh OCBOCHHbIE MEXIUCIUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMSI W YHUBEpCalbHble y4yeOHble IEWCTBUS B I03HABaTEIbHOH MU
COLIMAIbHOW ITPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbI CPEIHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUIMHU:

1) 6a3oBble JIOTHYeCKHUeE el CTBHS:

CaMOCTOSITENIFHO (POPMYJIMPOBATh M aKTYAJIIM3MPOBATH IMPOOJIEMY, paccMaTpuBarh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOSHUH 3HAHUH MPUEMBI IOTHYECKOT0 MBILIUIEHUS (aHAN3a, CHHTE3a,
CpaBHEHMs, Kiaccupukaiuy, oO0OOIIEeHUs), PAaCKpbIBaThb CMBICT OHOJIOIMYECKHX IMOHATHH
(BBIOENIATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATh CBSI3U C IPYTUMU MOHATUSMU);

ONpeAeNaTh LEIN JAEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHUKECHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHUYECKUE MOHATUS sl OOBsICHEHHs (aAKTOB U SBICHHHM KUBOH
HPUPOJIBI;

CTPOUTH JJOTHYECKHE PACCyKIACHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIE, [10 aHAJIIOTHH ), BBISIBIISITh
3aKOHOMEPHOCTH U NMPOTHUBOPEUUS B pacCMaTpUBAEMBIX SIBIECHUSAX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJIF0YEHHS;

IPUMEHSTh CXEMHO-MOJIEbHbIE CPEACTBa JUIsl MPEACTABIECHUS CYIIECTBEHHBIX CBSI3€d U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUM pazHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pelIeHHs] TPOOJIeMbl C YUETOM aHAJIM3a UMEIOLINXCS MaTepHalIbHbIX
Y HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLIEHMBATH COOTBETCTBUE PE3YJbTAaTOB LIEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESTEIBHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3sBUBaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiCTBHUS:



BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIEIOBATENbCKON U MPOEKTHOW NEATENIbHOCTH, HaBBIKAMHU
paspenieHus: npodsieM, CIOCOOHOCTBI0 M TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY HOUCKY METOIOB
pEelIeHUs TPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

MCIIOJIb30BaTh pPa3jMyYHblE BBl JACSITEIBHOCTU 10 IOJIYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEpIpEeTaln, NPeoOpa3oBaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMsX, B TOM YHUCIE TpU
CO3JaHUH YUEOHBIX U COI[MANIbHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAJACTh HAYYHOU TEPMHHOIOTHEH, KIHOYeBbIMU
HOHATUSMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIbHON NEATEIBHOCTH WU
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH MPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyallM3UpOBaTh 3aady, BbIABUTATh
TUNOTE3Y €€ pEeLIeHMs], HAXOAUTh apIyMEHTHI JUI J0Ka3aTeIbCTBAa CBOMX YTBEPKACHUMN, 3aaBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AHAIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEIICHHUS 3a/1a4H PE3YIbTaThl, KPUTHUYECKH OI[CHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISITh II€JICHANIPABICHHBIN IOMCK IEPEHOCa CPEACTB W CIIOCOOOB ICHCTBUS B
MpoECCHOHAIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B  T[O3HABAaTENbHYI0O U  MPAKTUYECKYIO  O0IacTu
KU3ZHEJEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTAaTh HOBBIC HJEH, IpeAjaratb OpPUTHHAIBHBIE TMOAXOAbI M PEIICHHs, CTAaBUTh
npoOJIeMbl U 33Ja4uu, JIOMyCKaroIlue aJbTepHATUBHbIE PELICHHUS.

3) pabdora ¢ unopmaumeii:

OpUEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MH(OpManuu (Tekcte ydeOHOro mocoows,
HAyYHO-MIOMYJISIPHOM JHUTepaTrype, OMOJIOTUYECKUX CIIOBApsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAJIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (opm
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MPH IOUCKE M OTOOpe
Ouosiornueckoi nHpopMaluu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMNBIT MCIOIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY TNPEICTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAY4YHBIM $3bIK B KauyeCcTBE CpEACTBa MpH paboTe ¢ OHOJOrHYECKON
uH(popMaliel: MPUMEHITh XUMUYEeCKue, (U3NYECKue W MaTeMaTH4eCKHe 3HAKH U CHUMBOJIBI,
dbopmynel, ab0peBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl HHPOpMAINK, WHHOPMAMOHHON
0€30MacHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMM A€l CTBUSIMU:

1) oOmenue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIM JUCKYCCUU TIO CYLIECTBY OOCYyXKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIGHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeUlaraéMoi 3aJa4yd, YYWUTBIBATH HWHTEPECHl U
COIIACOBAHHOCTH MO3ULIMHI APYTUX YYaCTHUKOB JUAJIOra WIH JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpeICTBa OOLICHMs, TMOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYATh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BJIQ/IETh PA3/IMYHBIMU CIIOCOOAMU OOIEHUS M B3aUMOJCIHCTBHS, NMOHMMATh HaMEpPEHUs
JIPYTuX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynHUpOBaTH CBOU BO3PAXKEHUS;

pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHsI C HCIOJB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHasl 1eATeJIbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIAHOW M MHIUBUAYAJIbHON pabOThI IpU
peleHny OMONIOrnYecKoi npodsieMbl, 00OCHOBBIBATh HEOOXOAUMOCTh IPUMEHEHNUS TPYIIIOBBIX
¢dbopM B3aMMOJEHCTBYS IPU pELIEHUH YUeOHOU 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBHI C y4yéTOM OOILIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAHWHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JIEHCTBUM, PACIIPEAEIATh POJIM ¢ YYETOM MHEHUI
YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU pabOTHI;

OLIEHUBATh Ka4eCTBO CBOEIO BKJIAJa U KaKIOr0 Y4aCTHHKA KOMaH]bl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLICHUBATh WAECH C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHUE B Pa3jMYHBIX CHUTyalusX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBiageHne yHHMBepPCAJIbHBIMH PeryJJsiTUBHBIMU AefiCTBUAMM:

1) camoopranusanms:

UCIMOJIb30BaTh OHOJIOTMYECKHE 3HAHUS [UIS BBIABICHHMS NpPOOJEM M MX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUH LIE€JE€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpPYXKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENIbHYIO JAEATEIbHOCTh, BBISBISTH MPOOJIEMBI,
CTaBUTh M (HOPMYTUPOBATH COOCTBEHHBIE 3aJa4ll B OOpPa30BATEIHHOM JESITEIBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IUJIAaH pPelIeHHus MpoOiIeMbl ¢ Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNiaTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3PYIUIIMU B PA3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YNbTATOB LEIAM;



BJIAJICTh HABBIKAMU IO3HABATENHHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOIB30BATh MPUEMBI pedieKCun
JUISL OLIGHKU CHTYalllH, BHIOOPA BEPHOTO PEILICHHS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

3) npuHsiTHE CeOHA U APYIUX:

IpUHUMATh ce0s, TOHMUMAasl CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BEKa.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmerHsie pe3ynbraThl ocBoeHus mporpammbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduueckue sl yaeOHoro npeamera «buosorusy HaydHble 3HAHHUS, YMEHHS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JeSTEAbHOCTH 1O MOJYYECHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYaIlHUsX, a TAK)KE B PEANbHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Onosorueid. B mporpamme
IIpeIMETHBIE PE3YIbTaThl IPEJICTABICHBI 10 TOAaM 00yUYEeHHUSI.

[TpenmetHble pe3yabTaThl 0OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10 knacce n0MKHbI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE M pOJIM OHOJOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HayYHOH KapTHHBI MUpPA U
Hay4YHOTO MUPOBO33PEHUS, O BKJIA/le POCCUICKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEpKaHHE OMOJOTMYECKUX TEPMHMHOB M MOHATUMN: )KU3Hb, KIIETKA,
OpraHusM, MeTa0ou3M (0OMEH BEIECTB U MPeBpallleHne YHEPTUN ), TOMEOCTa3 (CaMoperysnus),
YPOBHEBas ~ OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHpPOM3BeAECHUE  (PErpOoAyKLus),
HaCJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHasi, XPOMOCOMHAs, MYTAl[MOHHasd,
LEHTpaJIbHas JI0TMa MOJEKyIspHOi Ouosnorun), 3akousl (I. Mengpens, T. Moprana, H. U.
BaBuioBa) u yuenus (o eHTpax MHOrooOpas3us M MIPOUCXOKICHUS KyIbTYpHbIX pacTeHuil H. 1.
Baguiosa), onpenensaTh rpaHUIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJIa/IeTh METOJaMH HAay4HOTO MO3HAHHS B OMOJIOTMU: HAOIIOJEHHE U ONUCAaHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus M MPOBEAEHHE OHOJIOTHYECKOIO
DKCIIEPUMEHTA, BBIABM)KEHHUE THUIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXAY HCCIENYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TNOJYYEHHBIX pE3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIEIATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
IpEBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO U IHEPreTHYeckoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIIOIOTBOPEHUS, PAa3MHOKEHUS, UHIUBUIYaIbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHATH MOJTy4YEeHHbIC 3HAHUS I OOBSICHEHHS OMOJOTHYECKUX IMPOLIECCOB U
SBJICHUH, JJIs1 IPUHATHS NIPAKTUYECKUX PEIICHUI B MOBCEIHEBHON )KHU3HHU C 1I€JIbI0 00eCIIeYeHus
0€30I1aCHOCTH CBOETO 3/I0POBbsS U 3[J0POBbsl OKPYKAIOIINX JIFOAEH, COOIIOAECHUS HOPM



IPaMOTHOTO TIOBEJIEHUS] B OKpYXarollell NpUpOAHON cpene, MOHUMAaHHE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHOJIOTMH M OMOTEXHOJOTUH JJIS PalMOHAIBHOTO
PUPOIONOIIB30BaAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble TEHETHYECKHE 3aJauyd Ha MOHO- W JUTHOpHUIHOE
CKpEIlMBaHNE, CLUEIUIEHHOE HACJIEI0BAaHUE, COCTABIATh CXEMbl MOHOTMOPUAHOIO CKpEIIMBaHU
JUI IpeJiCKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAKTUYECKHUE Pa0OThI, COONMIOATh MpaBWia IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHUE KPUTHUYECKH OIICHWBAaTh W MHTEPIPETUPOBATH WH(POPMALNIO OHOIOTHYECKOTO
COJepKAHUA, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUSA W3 pa3IMUYHBIX HMCTOYHHMKOB (CpeAcTBa
MaccoBOW MH(OpPMAIMK, HAyYHO-IIONYJISIPHbIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHbIX
HCCIIeIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMCBMEHHBIE M YCTHBIE cOOOUIeHHs, 00o0mas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIOJb30BaTh
MOHATUHHBIN anmapat OHOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce 10MKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe W POJIM OHUOJIOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MUDPA U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUICKUX M 3apyOeKHBIX YUEHBIX-OHOIOTOB B Pa3BUTHE
Oouonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKA JUIS PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh CO/EP)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISALIMS,
reHO(OH[, JBOJIOLMS, JBIXKYIIHME CHIbl ((AaKTOphl) H3BOMIOLMH, IPHCIIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTMYECKHE (AKTOPbI, DSKOCUCTEMA, MPOIYLIEHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MUTaHUs, SKOJIOrHYecKas nupamuia, OuoreoreHos, onocdepa;

yMEHuEe Wu3narate Ouonorndeckue Teopuu (3BomonMoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiiieBoro cxoactea K. M.
bapa, uepenoBaHus rnaBHbIX HampaBieHud u myted somonuu A. H. CesepiuoBa, yueHus o
6uocdepe B. U. BepHasckoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHUE BJa/leTh METOJaMHM Hay4HOTO MO3HAaHUs B OMOJIOTMHU: HAOJIIOJEHWE U OINMCaHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHWM, OpraHu3alus U IpOBeIEeHUE OHOJIOTUYECKOTO
HKCIEPUMEHTA, BBIABM)KEHHWE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIETYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX pPe3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH IOJyUYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOTe€OeHO30B M JIKOCHCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACJEACTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOro  0TOopa,
BU000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPraHW3MOB, JEHCTBHS KOJIOIMYECKHX (PaKTOPOB Ha
OpraHU3MBl, TIEPEHOCA BEUIECTB U MOTOKA YHEPTHH B IKOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHH B
HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa BEUIECTB M OHOr€OXMMHYECKHX LHUKIOB B
ouocdepe;

yYMEHHUE MPUMEHSTH MOJTy4YeHHbIE 3HAHUS U1 OOBSCHEHUS OMOJOTHMYECKUX IMPOLECCOB U
SBJICHUH, 1711 IPUHATUS MPAKTUUYECKUX PELIECHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30I1aCHOCTH CBOETO 3/I0POBbsI U 3I0POBbs OKPYXAIOIIUX JIIOAEH, COOIIOACHUS HOPM
IpPaMOTHOTO MOBEJCHHS B OKpY’KaloIIel MPUPOAHO cpefie, MOHUMaHNEe HEOOXOIUMOCTH



MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU Ouosioruu Ui paloHaIbHOIO
PUPOIONOIIB30BAHUS;

YMEHME pellaTh 3JIEMEHTAapHble OMOJOTMYECKHE 33aJayd, COCTaBJISATH CXEMBI IEepeHOca
BEIIECTB U SHEPTUH B KOcHcTeMax (L[eMH MUTaHUsA);

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTUUYECKHE Pa0bOThI, COONIONATh MpaBUIIA MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHHUEM;

YMEHHE KPUTHUYECKH OILICHHBAThb W MHTEPIPETHUPOBATh HMH(OpMALHIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3UYHBIX HMCTOYHHUKOB (CpencTBa
MaccoBOi HWH(pOpPMAINK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), pPaccMaTpUBaTh TJI0OAJIbHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UILINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHBMEHHBIE U YCTHBIE cOOOIIeHUs, 00001as
Ononornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TPAaMOTHO HCIOJIB30BATh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJJIACC
KoaundecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Konrposbnsie | IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnmoreka [IOK
! buosorus kax Hayka 2 0.5 https://m.edsoo.ru/7{41¢292
) K | bubnunoreka LIOK
MBBIC CHCTEMDL 11X OpTaHH3atid https://m.edsoo.ru/7{41c292
3 XHUMHYECKHI COCTaB U CTPOEHHE KIIETKH 8 1 bubmmorexa [OK
P https://m.edsoo.ru/7f41¢292
4 KuznenesaTenbHOCTb KIETKH 6 bubmorexa HOK
a https://m.edsoo.ru/7f41¢292
5 PazmHoxeHue 1 MHIUBUAYAIBHOE 5 1 bu6nuorexa LIOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE M NI3MEHUUBOCTD 2 15 bubmnoreka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubmnoreka IIOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 34 5 4

[NPOT'PAMME
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoasusie | IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
1 DBOJIOIMOHHAS OMOIOTHS 9 1 bubmorexa [OK
H https://m.edsoo.ru/7{41cc74
) BoO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bu6muoteka [JOK
3emiie ' https://m.edsoo.ru/7{41cc74
3 Opra"ousmel 4 OK aroas cpena 5 1 bubmmorexa [OK
p pysarotta cpei https://m.edsoo.ru/741cc74
bubnuoreka [IOK
4 Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 2 bubmorexa HOK
p p https://m.edsoo.ru/7{41cc74
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 34 5 )5

[NPOTPAMME



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 IINTAHUPOBAHUE

10 KJIACC
No KounyecTBo 4yacoB Tara JJleKTPOHHBbIE HU(PPOBHIE
) Tema ypoka Koutpoasnbie | IlpakTuyeckue o0pa3oBaTejibHbIE
n/n Bceero U3YYeHU s
padoThI padoThI pecypchl
bubmuorexa [JOK
1 buonorus B cucreMe HayK 1 04.09. https://m.edso0o0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoapl TO3HAHMS JKHBOU
npuposl. [IpakTrdeckas pabora
) Ne 1 «Mcnons3oBanue 1 0.5 11.09. bubmuorexa [JOK
Pa3IUYHBIX METOJIOB TPU https://m.edsoo.ru/863e6122
M3y4YeHUN OMOJIOTHYECKUX
00BEKTOBY
3 buonorunueckue cucremsl, 1 18.09. bubmuoreka [JOK
MIPOLIECCHI U UX U3YUCHHE https://m.edsoo.ru/863e6564
4 XHUMHYECKHUM COCTaB KIIETKU. 1 2509, bu6mmoreka [JOK
Bopa u MunepanbpHbIe conn https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 02.10 bubnuorexa [JOK
0eJIKOB o https://m.edso0.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | 0.5 09.10. bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTagasbl)»
bu6mmorexa [IOK
/ YraesozL. it ! 16.10. https://m.eds00.ru/863e6870
8 Hyxnennosblie kucnorsl. AT® 1 23.10. Bubmiorexa LIOK

https://m.edsoo.ru/863e6d5c¢



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
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH " MCTOABI U3YUCHUA

bubmuoreka [JOK

BUPYCHI

? kietkn. Knerounas teopust 13.11. https://m.eds00.1u/863e6¢e88
10 Knerka kak 1iemocTHas kxuBast 20.11. bubmuorexa [JOK
cucremMa https://m.edsoo.ru/863eb348
CtpoeHne 3yKapuoTHYECKOM
kieTku. JJaboparopHas padota No
2 «3y4eHue CTpoeHUs KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 27.11. https://m.edsoo.1u/863e6{f0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITpErapaTax u ux
OIHCaHUE»
bubmuoreka [JOK
12 OOMeH BeIIECTB UM META00IN3M 04.12. hitps://m.cdsoo.r/863¢766¢
bubmuorexa [JOK
13 ®dotocuHTe3. XEMOCHHTE3 11.12. https://m.edsoo.ru/863¢7¢98
. bu6mmoreka [IOK
14 DHepreTUYecKuii 00MeH 18.12. https://m.edsoo.ru/863eTaae
JKu3HEeHHBIN UKIT KIETKH.
Henenue xnetku. MuTos.
15 JlabopaTtopHas pabota Ne 3 0.5 75.12. bubnmnorexa [JOK
«Habmronene MUTO3a B KJIETKaX https://m.edsoo.ru/863¢e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpENapaTax»
16 Buocunres Oenka. Peakius 08.01. bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
17 Tpaucusius — OuocuHTe3 Oenka 15.01. htps://m.edsoo.rw/863¢796¢
18 Hexknerounsie (opMbl KU3HH — 2201 bubnnoreka [JOK

https://m.edsoo.ru/863e7540



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

DopMBbl pa3MHOKEHUS

bu6mmoreka [IOK

19 29.01. https://m.edsoo.ru/863e81b6
OPTaHisMon https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meiios 05.02. https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
)1 OmnogorBopenue. JlaboparopHas 0.5 12.0. bubnmoreka [JOK
pabota Ne 4 «3yueHue https://m.edsoo.ru/863e81b6
CTPOCHHSI ITOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpErapaTax»
2 NunuBunyansHOE pa3BuTHe bu6mmoreka [IOK
OpraHU3MOB 19.02. https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HaCJ'IeL[CTBeHHOC}j[I;I u 26.02 bubmorexa HOK
https://m.edsoo.ru/863e86f2
W3MEHUYHUBOCTH
3aKOHOMEPHOCTH HACJIEA0BaHUS
24 HpI/I3HaKO]1:. MOHOFI/I6pI/II,[HH06 04.03. bubnmorexa HOK
https://m.edsoo.ru/863e8878
CKpeIlMBaHNe
UTHOPHUJIHOE CKPEIIMBaHUE.
25 élaKOH iei[aBHCI/n\fo:; 11.03. Buommorexa LHOK
https://m.edsoo.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CuernieHHOEe Hacje0BaHuE
npu3HakoB. JlaboparopHas
abota Ne 5 «3yuenne
26 ECSyHLTaTOB Mog:méipmmoro u 0.5 18.03. Bu6miorexa LIOK
https://m.edsoo.ru/863e8c60
JTUTHOPHUTHOTO CKPEITUBAHUS Y
JPpO30(HITBI HA TOTOBBIX
MHUKpOTpernaparax»»
27 I'enetuka mona. HacinenoBanue 01.04. bu6nmoreka [JOK

IMPHU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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3MeHuYnBOCTE.

HenacnencrseHnas
M3MEeHYUBOCTb. JlabopaTopHas
)3 pabota Ne 6. I/IsyqeutHHe 1 0.5 08.04. bubnunoreka [JOK
MOTU(UKAITTOHHON https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHUAIIIOHHOTO PsJa U
BapHallMOHHOW KPUBOM»
HacnenctBennas ”3MEHYHBOCTb.
79 JIaboparopHas pav60Ta No 7. 1 0.5 15.04. bubnnoreka [JOK
«AHAIN3 MyTail y 1po30QHITEI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOIIPENapaTax»»
bubmuoreka [JOK
r 1 22.04.
30 cHeTiia qeroBera 0 https://m.edsoo.ru/863e8d78
31 fee;eep:;ieypgfgiiﬁieim " 1 29,04, | Promioreka HOK
A o https://m.edsoo.ru/863eb348
W3MEHUYUBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
2 1 .05.
3 Cenekuus kak Hayka u Mpouece 06.05 https://m.edsoo.ru/863e9214
1 MeToabI U TIOCTHKEHUS 1 13.04 bu6mmoreka [IOK
CEJICKIIUU PACTEHUH U )KMBOTHBIX o https://m.edsoo.ru/863e9214
34 buorexHonorus Kak orpacib 1 20.05 bubnuoreka [IOK
HPOM3BOJICTBA o https://m.eds00.ru/863€9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863eb348
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne Hara
Tema ypoka Koutpoasnbie | IlpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3y4YeHUs
padoThI padoThI pecypcbl
| DBOJIIOLMS U METOJIBI €€ ) 09.09 bubnmoreka [JOK
H3y4YEHUS ’ https://m.edsoo.ru/863ea20e
) Uctopust pazsutus | 15.16.09 bubmuorexa [JOK
IpPEACTABICHUI 00 YBOIOLUH T https://m.edso0.ru/863e9570
bu6mmorexa [IOK
3 Muipossosmows 1 22,23.09 https://m.edsoo.ru/863e9c¢cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
bubmuoreka [JOK
4 JIab 6ota Ne 1 1 0.5 29,30.09
abopatopHaz pabota ’ https://m.eds00.ru/863e¢99¢6
«CpaBHEHNE BUJIOB 110
MOP(}OTOrHUeCcKOMY KPUTEPHIOH
5 JIBIOKy1IME CUITBI (RJIEMEHTapHbIE 1 6.7.10 bubnuorexa [IOK
(akTOpbI) BOIIOIUH o https://m.edsoo.ru/863e9dad
6 EctectBenHsblil 0TOOp U €ro | 13.14.10 bubnnorexka [JOK
GopMBbI o https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BONIIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
1 BUJ1000pa3OBaHMeE.
bu6mmoreka [IOK
7 JIab 6ota Ne 2 1 0.5 20,21.10
AbOpaTopHas pabota https://m.edsoo.ru/863e9fde
«Onucanue npucrnocoO0IeHHOCTH
opraHu3Ma M e€ OTHOCHUTEIHHOTO
XapakTepa
g Hamnpasnenus n nmytu 1 2710 bubnnoreka [JOK
MaKpOABOJIOLHH ' https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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bubmuoreka [JOK

9 Heo6 10,11.11
COPPATHMOCTE SBOIONIH https://m.edsoo.ru/863eb348
10 Uctopus ?(I/ISHI/I Ha 3eMJe U 17.18.11
METO/JIbl €€ U3YUECHHUS
1 ['unoTe3sl mpoucxokACHUs 24.95.11 bu6mmoreka [IOK
KM3HU Ha 3emire T https://m.edsoo.ru/863ea5a6
12 PasButue xxu3nu Ha 3eMIiie o 1212 bu6mmoreka [IOK
5paM H IIepPHOIaM o https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTHTEIHLHOTO U KUBOTHOTO
mupa. [Ipaktiaeckas padora Ne 1 bubnnorexka [JOK
13 0.5 8,9.12
«M3ydeHnune nckonaeMbix https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUH U )KUBOTHBIX
B KOJUTCKITHSIX )
14 CoBpeMeHHas cucTema 15.16.12 bubnuorexa [JOK
OpPraHUYECKOTO MHpa T https://m.edsoo.ru/863ea48e
15 DBOJTIOLIUS YEJIOBEKA 22.23.12 bubmuorexa [JOK
(anTpoOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyuye cuibl ((akTopsl) 9.30.12 bubnuoreka [IOK
aHTPOIIOreHe3a T https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUU BOJIOIUU 12.13.01 bubmuorexa [JOK
YesioBeKa T https://m.edsoo.ru/863eb348
UYenoBeyeckue pacsl U bubnuotexa [JOK
18 19,20.01
MPUPOJIHBIC aJJaNTalluH YelloBeKa https://m.edsoo.ru/863eaea2
9| rove cBosmmosenen 262701 | BGmoTeRa LOK
T https://m.edso0.ru/863eb348
pa3BUTHE KU3HU HA 3eMIIe»
b K
20 DKoJ0rus Kak HayKa 2,3.02 ubmmorexa 11O

https://m.edsoo0.ru/863eb348
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Cpenbl oOuTaHus u

bubmuoreka [JOK

21 SKOJIOTHYECKHE (PaKTOPEI 2.10.02 https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue
2 0COOEHHOCTH PaCTCHHUM U3 0.5 16,17.02 bubnmoreka [JOK
pasHBIX MECT OOUTAHHSIY. https://m.edsoo.ru/863eb10e
JlabGopaTtopHas paborta Ne 4.
«BnusHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYyCa
bu6mmorexa [IOK
23 buotndeckue GakTopsr 23,24.02 hitps.//m.cdsoo.ru/863ch348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyssiiuu. ITpakTuueckas
24 p:6(})]:a I;IQ 2 <<FII)§I(cqé: - 0.5 1,2.03 Bubmmorexa LOK
. ’ https://m.edsoo.ru/863eb348
TJIOTHOCTHU MOMYJSIIIMMA Pa3HbIX
BHUJIOB PACTEHUI»
)5 Coob1iecTBa OpraHu3MOB — 2.0.03 bubnuotexa [JOK
OMOIICHO3 o https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI 15.16.03 bubnuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN
7 9KOCHUCTEMBI. JKOJIOTUYECKHE 2223.03 bubnuotexa [JOK
nupamuibl. CBOMCTBA SKOCHCTEM. T https://m.edsoo.ru/863eb5fa
Cykueccus
bu6mmoreka [JOK
28 [IpupoaHbIe SKOCUCTEMBI 5,6.04 https://m.edsoo.ru/863¢b348
12,13.04 bubmuorexa [JOK
29 AHTPOIOT€HHbIE SKOCUCTEMBI
https://m.edsoo.ru/863eb348
30 buocdepa — rinobanpHas 19.20.04 bubnnorexka [JOK

3KOocHcTEMA 3EMITU

https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTH CYIIECTBOBAHMUS

bubmuoreka [JOK

31 orocdeps 1 26,27.04 https://m.edsoo.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emin 1 3,4.05
13 CocyuiecTBOBaHUE MPUPOJIBI U | 10.11.05 bubmuorexa [JOK
YeII0OBEYECTBA ’ https://m.edsoo.ru/863ebale
34 fee;if]fféfﬁg]fﬁifﬁ e 1 17,1805 | Domorexa LOK
SOOI IECKIE CHETOMED ’ https://m.edsoo.ru/863ebale
OBUIEE KOJIMYECTBO YACOB I1O0 14 25

[NPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET bu6nuoreka [IOK https://m.edsoo.ru/863ebale
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