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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma o0si3aTeapbHOr0 y4eOHOTO MpeaMera «Ouoyorus» paspaboTaHa B
COOTBETCTBUU C TpeboBaHusiMu nyHkTa 18.2.2 ®I'OC COO , mnojoxeHuss O pabouux
nporpammax oOHOBIeHHBIX DPI'OC  COO  MOKY «Bropas PoxaecTBeHckas cpemaHss
obmeoOpaszoBarenphas mkona umeHn C.3. u I'.3. TIMCKyHOBBIX» U C y4deToM QenepaibHOi
paboueii nporpammbsl eaepansroit OOIT COO (https://edsoo.ru).

O0mas xapakTepucTuKa yueOHOro npeamMera «0Moaorus».

[Tporpamma no 6uonoruu Jaét MpenCTaBICHUE O LENsIX, 00 00mel cTpaTeruu o0yJYeHHs,
BOCIIUTAHUS M Pa3BUTUS OOydYaloIIMXCS cpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
onpezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue o
paszenaM U TeMaM, PEKOMEHAYEeMYIO IOCJIEI0BATEIbHOCTh M3y4YCHHs Y4eOHOTO Marepuaja c
Y4ETOM MEXKIIPEJAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIIBHOTO IMPOIIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCA TPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METalpeIMETHBIM U MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OpMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIIHLHON EATEIIPHOCTH/y4eOHBIX JCUCTBUN O0YJArOIIHXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10—11 kmaccel, 6a30BbIif ypOBEHb) peann30BaH MPUHIIUII
MPEeMCTBEHHOCTH B HW3Y4YeHMHM Ouonoruu, Omaromapss 4YeMy B HEW MpoCcMaTpUBaETCs
HAIPABJICHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OepeXHbIM OTHOIIEHHEM K OKpYyKarolen
npupoaHoii cpene. IloaToMy Hapsay c u3ydeHHeM OOIIEOMONOTHYECKUX TEOpUM, a TaKKe
3HAHWHA O CTPOSHUH KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAONTUX B HUX
IPOIIECCOB B TIPOTpaMMe 1O OHMOJIOTHM YJEeNIEHO BHUMAaHHE HCIOJIB30BAHUIO TTOYYEHHBIX
3HaHWI B TOBCETHEBHOM XKU3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHcIe: TPOGUIaKTUKA
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHAJIM3a BIMSIHUST XO3SHCTBEHHOW JIEATEIHHOCTH YEJIOBEKAa HA COCTOSHHUE TPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npenMera «bHONOTHS MPOAUKTOBAHO HEOOXOTUMOCTHIO 00eCTeYeHHs YCIOBHM I peuIeHHs
OJTHOW M3 aKTyaJIbHBIX 33/1a4 IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHusl, KOTOpas Mpearoaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aMalTHPOBATHCS K M3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpeaHero oOIiero oOpa3oBaHHs 3aHMMaeT BaxkHoe Mecto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydalOIIUXCs NPEICTaBICHUH O HAydyHOM KapTHHE MHpa,
pacmupsieT ¥ 0000MaeT 3HaHUS 0 )KUBOU MPHUPOJIE, e€ OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIHL,
dbopMupoBaHus (YHKIIMOHATHHOW TPAMOTHOCTH, HAaBBIKOB 3[I0POBOTO M Oe3omacHoro oOpasa
KHU3HU, SKOJIOTUIECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOIIECHUS K YKHBOW MIPHUPOJIC U YEITOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATEIBHBIX U
pa3BUBAIOIINX 33/1a4 CPEAHEro o0IIero oopazoBanus, corpanu3anuu odydatommuxcs. 3ydenue
6uosorun obecrnieunBaeT YCIIOBUS TUTST (dhopMupoBaHUs UHTEIJICKTyaIbHBIX,


https://edsoo.ru/

KOMMYHMKAIIUOHHBIX M MH()OPMALMOHHBIX HABBIKOB, 3CTETUYECKOH KYyJIbTYpbI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTaBICHUSAMH U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOKEHUS O MTpeIHA3HAUYCHHH YIeOHOTO
npeamera «buoNOrMs» COCTaBWIM OCHOBY Ui OIpENeNIeHHs IOJIXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COJIEpKaHUs, IPEACTABICHHOr0 B IIpOrpaMMe 1o OHOJIOTUH.

OT160p conepxkanust yueOHOro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs TOJIKHBI
OCBOMUTb 3HAHMS M YMEHMs, 3HaUuUMble i1 (popMupoBaHUs OOIIEH KyIbTyphl, ONpeAesstoIne
a/IeKBaTHOE IIOBEJCHUE 4YEJIOBEKa B OKpYXKAIOLIEH NpUPOAHON cpeze, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUYECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHMMAIOT DJEMEHTHl COJCpPXKaHUSA, KOTOpble CIyXaT OCHOBOW i  (HOPMUPOBAHHSA
IIPEICTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpPa M ILEHHOCTHBIX
OpHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX IT'YMaHU3AMH OHMOIOIHYECKOI0 00pa30BaHMsL.

CrpyKTypupoBaHHe COJepKaHus y4eOHOro MaTepuala B TPOrpaMMe IO OHOJIOTUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
JKUBOM NIIPUpOIBI, O €€ YpPOBHEBOM OpraHM3alMd U HSBOJIIOLMHU. B COOTBETCTBUMM € 3TUM B
CTpYKType yueOHoro npenmera «buosorus» BbIIENIEHBI CIENYIOIUE COJIepKaTeIbHbIC JIUHUU:
«buonorus kak Hayka. MeTo/bl HAy4HOro no3HaHus», «KiieTka kak Onosioruyeckas CUCTEMay,
«Opranusm Kak Omosnoruyeckas cuctema», «Crucrtema u MHOrooOpasue OpraHm4ecKoro MUpay,
«OBOJIIOLINS KUBOM MPUPOAB», « IKOCUCTEMBI U NIPUCYIIUE UM 3aKOHOMEPHOCTH.

Henaun n3yvyeHus y4eO0HOro npeamMera «0uoJI0rush).

Leny u3ydenus yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenue nenu uzydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
obecrneunBaeTcs peleHrneM CIeIYIOIUX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUSAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUs
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHUpPa, O METOJaX HAy4YHOro IO3HaHHS,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM PAa3HOTO YPOBHSI OpraHHU3allui,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOUMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJIAJIOB,
UJIEW U MOJXO0J0B K U3YUYECHUIO )KUBBIX CUCTEM PA3HOI0 YPOBHS OpraHU3aliu;

CTaHOBNIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIMOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OIEHHUBATH SBJIICHUSI OKPYXKAIOIIETO MHpPa >KUBOU MPHUPOABI HA
OCHOBAHUWU 3HAHHWI U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHHe Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HaHUM B TNPAKTHUYECKON JAEATEIBHOCTH 4YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIMIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIBI,
HEO0O0XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJOTUYECKHUX UCCIICIOBAHMIA,



OCO3HAaHHE LEHHOCTU OMOJIOTWYECKUX 3HAHUM JJIS MOBBIIIEHUS YPOBHSI 3KOJOTHYECKON
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN U YMEHUH B IIOBCEIHEBHOM JKU3HU JJIS OLEHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpYXarouled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJI0ICHHE Mep TPODHIIaKTHKH 3a001€BaHU.

Mecto yueOHOro npeamera, Kypca «omnosorun» B yueonom miane OOII_COO.

B cootBerctBuM ¢ denepanbHbIM TOCYIapCTBEHHBIM 00pa30BATENbHBIM CTAHAAPTOM
OCHOBHOTO 0011ero o6pazoBaHusi Y4eOHBIM NpeaMeT «OUOJIOTHUS» BXOAUT B TPEAMETHYIO
o0nactb «EcTecTBeHHO-HAYUHbIE MPEAMETHI» U SBISETCS 0053aTeIbHBIM JJI U3YUCHHUS.

Jist u3yueHus Ouonoruu Ha 0a30BOM YPOBHE CpPEAHErO OO0IIero oOpa3oBaHUs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 gac B Henedto).

[Ipenmer Kaaccel /K0/1-BO 4acoB (B He1eJ110/T0/)
10 kaace 11 kaace
buomorus 1/34 1/34

I[eﬂTeJIbHOCTb YUuTETA € YYETOM NPpOorpaMmMbl BOCIIMTAHUSA

MPUBIIEKATh BHUMaHKUE 00y4aromuXxcst K 00Cy»)1aeMoii Ha ypoke HH(popMaIu,
aKTUBU3ALMs T03HABATEIBHOM JEATEIbHOCTH 00Yy4aroLIerocs;

yCTaHaBJIMBATh IOBEPUTEIbHbIC OTHOLICHUS MEXKIY YUUTEIEM U
00y4aroIuMucs, ClIocoOCTBYIOIINE TO3UTUBHOMY BOCIPUSATHIO TpeOOBaHU U
MPOCHO YUHUTES;

MoOYXIaTh 00YJAIOIITNXCSI COOMIOATh HA YPOKE MPUHITUIIBI YIEOHOM
JUCIUILIMHBI U CAMOOPTaHU3ALINY;

MHUIMHAPOBATh 00YJaIOLIMXCsl K 00CYKJIEHHIO, BHICKa3bIBAHUIO CBOEIO MHEHUH,
BBIPAOOTKE CBOET0 OTHOLIECHUS 110 IIOBOJY MTOJy4aeMOIl Ha ypOKe COLIUAIBHO-
3HaYuMOM nHpopmanuy;

BBICKa3bIBaTh CBOH HHTEPECC K YBJIICUCHUAM, MCUTAM, )KU3HCHHBIM IlJIaHAM,
npo6neMaM JIeTe B KOHTEKCTE COJACPpIKaHUA yqe6H0ro npeameTa ((6I/IOJ'IOFI/I$I));

MIPUBJIEYb BHUMaHHE 00YyJaromMXcsl K TyMaHUTapHBIM Mpo0jiemMaM 001ecTBa;

MIPOEKTUPOBATh CUTYALIUU U COOBITHS, Pa3BUBAIOLIUE KYJIbTYPY MEPEKUBAHUN U
[IEHHOCTHBIE OPUEHTALIUU peOeHKa;



COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA, KYPCA «bHOJIOI'US1» (10-11 kiraccor)

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON HaAYyYHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

MeTo/ b1 TO3HAHUS KUBOM PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJaccuukanms, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTOo/Ibl TO3HAHUS )KUBOW PUPOJIBI».

JlaGopaTopHble U IpaKkTH4YecKne padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJIOB MPU H3YYECHUHU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTiIHYue KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuubl u cxembl: «OCHOBHBIC TMPHU3HAKH KU3HU», «YPOBHH OpraHW3alUd KHBOK
MIPUPOJIBI».

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJ3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKINN OETKOB.

®epMeHThl — Ounosiornyeckue KarainuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPO(HOOHBIE
cBoiicTBa. buonornueckue GyHkuuu nunuaoB. CpaBHEHUE YIiEeBOJOB, OENKOB M JIUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxknennoseie kucinotel: JIHK u PHK. Hykneotnibl — MOHOMEPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxmuun PHK. Buast PHK. AT®: crpoenue u

byHKINN.



[utonmoruss — Hayka o kjietke. KiietouHas Teopusi — mpuMep B3aUMOJECUCTBUS UICH U
(aKTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oenka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpomcxoxaeHne MUTOXOHIAPUHA M IJIACTHUI.
Bunaer mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KIYyTUKH. DyHKIIMY OPraHOMJIO0B KIETKU. BriatoueHusl.

SAnpo — perynasaTopHbli HeHTp kiaeTku. CTpoeHue sapa: sjaepHas 000souka, Kapuoriazma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JIEMEHTOB B  HEXHBOM  IPUPOIE»,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XUMHUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOIB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTtpoeHune 3ykapuOTHYECKON
KJIeTkn», «CTpoeHue XKUBOTHOM KieTKn», «CTpOEHHE pPACTUTENIbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbDY, «JIUnuasn».

OOGopynoBaHUe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JJisi MPOBEACHUS HAOIIOICHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMM3M. ACCUMWJIAIUS (TJIACTUYECKH OOMEH) U
JUCCUMUIIALIUSA (SHEPTeTUYECKH 0OMEeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas aszbl ¢orocuHTeza. Peakuuu ¢dorocuHTe3a.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylolue Oakrepuu. 3Hau€HHE XEMOCHHTe3a I JKU3HU Ha
3emue.



DHepreTuyeckuidi OoOMEH B  KJIeTKe. PaciieruieHue  BEmecTB, BBIACICHHE |
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTaIlbl S3HepreTndeckoro oomena. [ nmukonus. bpoxkenue u
ero Buabl. KuciopoaHoe oOKuclieHHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENBHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtanbl Tpanciasiuuu. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpPYChL. Mcropuss oTkpeiTus BupycoB (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCOB. bakrepunodaru. bonesnu
pacTeHU, )KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC BUpycaMu. Bupyc uMMyHOIePUITUTA YETTOBEKA

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpPHUIIMA, peBepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIMA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu sku3HeHHbd 1wKia Bupyca CIIHMla, OGakrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIM 1ukn kinetku. MuTtepdaza u mutos. Ilpoueccsl,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoOTHUIl. JMIIOMIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHUS U MHAWBHYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Crazum muto3a. Ilpomecchl, mpoucxonduiMe Ha pas3HbBIX
CcTausgIX MUTO3a. bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecroyioe M mojoBoe. Buuel  Oecrnosioro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOUYHBIX, CIOpOOOpa3oBaHueE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiio3. Craaun meitosza. Ilpoueccsl, mpoucxopsimue Ha cTaausx meiosza. IloBegenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M sU4YHUKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmer (CrepMaTo30ui,
AWIEKIeTka) — crepmaroreHe3 u oBoreHe3. (OcoOEHHOCTH CTpPOSHHs SAHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO PA3BUTHUS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpyJsLus,
opranoretes. IloctamMOproHanbHOEe pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BnusHHMe cpenpl Ha pa3BUTHE OPraHu3MoOB, (AaKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butne pactenuil. OHTOr€HEe3 BETKOBOIO PacCTEHUS: CTPOECHUE CEMEHU, CTaANU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JleleHne KIIETKU
OaxTtepuii», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMbBI», «KIeTOUHBIN UK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30Mibl MIIEKOIHUTAIOIIErO»,
«Siueknerka miekonutaromero», «KapuokuHe3 B KJIETKax KOpElKa JyKa», MarHUTHas
Mojenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

JlabopaTtopHnast padora Ne 3. «HaOmroienue MuTo3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButus reHetuku. Ponbs nuronoruu u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiicKuxX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TeHETHKUA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHS. [ eHeTnYecKkas CUMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpellrBaHUuM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MoHorudpuaHOEe CKpeIrBanue. 3aK0H eHHO-00pa3usi TMOPUIOB MepBOTO MoKoJeHwHs. [IpaBuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacinefoBaHue mpu3HakoB. Pabora T. Moprana 1o CHEIUIGHHOMY
Hacje10BaHUIo TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe 1oJa. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacnenoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
Bapuauvonnsiii psa v BapuanoHHas kpupas. Hopma peakuuu npusHaka. KonuuecTBeHHblE U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

HacnencrtBennas, Wiy reHOTUNIUYECKasi, W3MEHUYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 u moJIOBOM mporecc — OCHOBAa KOMOMHATUBHOM H3MEHUMBOCTH. MyTalllOHHas
M3MEHYUBOCTh. Kiaccudukamuss myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTalii. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOMN
m3menunBocty H. . BaBumnosa.



BHesnepHas HaCIE€ACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomoulbto III[P-ananusa. HacnenctBenusie 3a0oneBaHust
YelOBeKa: TeHHBbIE OoJie3HH, OOJE3HM C HACJIEACTBEHHOW  MPEeapacoyioKeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICYCHUS T€HETHYECKUX
Oone3nel. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUSY,
«Meito3», «B3auMozeiicTBrue ajuiebHBIX T€HOBY, «l eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIECIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Trpymnmn KpoBu», «MyTalroHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPbUILEB U OKPACKU Tena), repobapuit
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «3ydeHre MOAUPUKAITMOHHON U3MEHYUBOCTH, MTOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBunoBa 0 MEHTpax MNPOUCXOXICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOpPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YUCTBHIX JWHUK. ['ereposuc, wim THUOpUIHAS —CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas rulOpugusanvs W e€ YCHeXH.
HcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIO0B. J[OCTMIKEHHMSI CEJEKUHUH PacTEHU,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITambl CO3JaHUs
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kiierounas wumxenepus. KieTouHsie
KylIbTypbl. MUKPOKJIOHATEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CEICKOXO03SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE U JTHUYeckue mnpodisembl. MO —
TeHETHUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHMHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA).

11 KUIIACC

Tema 1. DBosnonMOHHAs OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS JBOJIIOIMOHHONW TEOPUU. DBOJIIOIMOHHAS TEOpHUs U €&
MecTO B OMoj0ruu. BiysHue 3BOMIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HAyK.

CupgerenbcTBa 3BOJIOLMM. [laleoHTOIOrHMUECKUE: TOCIEA0BATEIbHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETONUCH, TIepexoaHbie (opMbl. broreorpaduueckue: cxoacTBO
U paznuuue GayH u GIIop MaTeprUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyMsl 3MOPHUOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTWYHBIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOLMU BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXEHHE IIpH
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNes€éHHas W3MEHYMBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas Teopus 3Bosonuu (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkposontonus. [Tonynsanus kak equHUIA BUA U 3BOJIIOLUN.

JIBuoxkymue cuiibl ((akTopbl) 3BOJIOLUUU BUJOB B mpupoje. MyTanuoHHbIN mpolecc u
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymsiivoHHBIE BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpaLys.

EcrectBennblii oTO0p — Hampapistomuil ¢aktop 3Bomonuud. DopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosonuu. [IpuMeps! npucnocodnennit
y OpraHu3MoB. ApoMop(h 036l U UIN0-3TATITAIHH.

Bun wu BumooOpazoBanue. Kpurtepum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakposBomonus. @opMbl 3BOMIONUHU: (QuIIeTHYECKas, IUBEPreHTHas, KOHBEpreHTHas,
napainiensHas. HeoGpatumocTs 3BoONNN.



IIpoucxoxnenue oT HECIEIHATTN3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienuanu3anus. AanTuBHas padanus.

JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. apsun, B. O. Kopanesckuii, K. M. bap, 3.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuner w cxeMmbl: «Pa3BuTHE OpraHWdYeckoro Mupa Ha 3emiey», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EctectBennbiii  otb0p», «MHOroo0Opasue CcopToB pacTeHuit», «MHoroodpasue Mmopos
JKUBOTHBIX», «[Tomynsum», «MyTanuoHHas U3MEHYUBOCTBY, «ApoMOp(O3bD»,
«Mnunoanantanun», «OOmas aereHepanus», «JIBwxkymue cuisl 3Bodonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Biu1000pazoBaHuE, «IKOIOTUYECKOE BUI000PA3OBAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TUIOA0B U
ceMsiH, KosuteKiusi «[IpumMephl 3aUTHRIX MPUCTIOCOOTICHHH Y )KHUBOTHBIX», MoJieinb «OCHOBHBIC
HaIlpaBJICHUS YBOIOLUNY, 00bEMHAs MoieNib «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Komiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anuinkanusa «llepekpéct xpoMocom», BlIaXHbIE Mpenaparsbl
«Pa3BuTne Hacekomoro», «Pa3BuThe JSTymkw», MukKponpenapar «Jlposodmma» (HOpMAa,
MyTali# (GOPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHuas padota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmnucaHue TPUCIIOCOOJICHHOCTH OpraHm3Ma © ¢
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE )KU3HU Ha 3emJie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU XKU3HU. HaydHble runoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMus. XHUMHUYECKas 3BOJIOIUS. AOMOTEHHBIN CHHTE3
OpPraHWYECKUX  BEIIECTB U3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BoMIOIMKM. HauanpHble Tanmbl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOITIOIMA. DOPMHUPOBAHNE OCHOBHBIX T'PYIIIT )KUBBIX OPTaHU3MOB.

Pazeutne xu3Hm Ha 3emie mo dpaMm U nepuomam. Kartapxel. Apxedckas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepuoAbl: KeMOpPUICKHI, OpIOBUKCKUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3so30iicKkas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.

Kaiino3olickas 3pa 1 €€ nmepHuo/ibl: MajeoreHOBbIA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKka KIUMara M TeoJIOTMUECKHX MporeccoB. OCHOBHBIE ATallbl 3BOJIIOIUU
pacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
paciBeT U BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYeCKOro Mupa Kak OTpa)keHue 3BOOUUH. OCHOBHBIE CHCTEMATHYECKUE
TPYIIIIBI OPTraHU3MOB.

OBOJIIOIMSL  4YeJoBeKa. AHTPOINOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHil o
MIPOUCXO0XKICHUU YeToBeKa. MeTo bl u3ydeHus: aHTpornorene3a. CXoAcTBa U pa3inyus 4eI0BEKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHUE YEIIOBEKa.

JBuwxymme cunbl  (pakTopel) aHTpomorene3a. HacnencTBeHHass HW3MEHUMBOCTh U
ecTecTBeHHbBIH 0TOOpP. OOIIEeCTBEHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN Tpy/Aa, MBIIUICHNUE,
peyb.



OCHOBHBIE CTaJMM U BETBU 3BOJIIOIMU YEJIOBEKA: ABCTPAIONMUTEKH, YETO0BEK yMEbIi,
Yenosek npsaMmoxonsmui, YenoBek HeaHaepranbckui, Yenosek pasymHbid.  Haxonxu
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIbIIME pachl: €BpPOIEOoHaHas (eBpa3uiicKasi), Herpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAs  (a3uaTCKO-aMepuKaHckas). YepTsl
OpUCHOCOOJICHHOCTH TPEACTABUTENCH UENIOBEYECKUX pac K YCJIOBUSM CYIIECTBOBAHMS.
EnuncTBOo uenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabmunel 1 cxembl: «Bo3nukHoOBeHNe COHEYHOU CHCTeMbI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUME aHATOMUYECKHUX YEPT CTPOECHUS
YeJI0BEeKa U YelOoBEKOOOpa3HBIX 00€3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOIMYECKHX HAXO0K
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIFOIN», «HUell0oBeUecKHne pach».

Ob6opynoBanue: wmynsixku «[IpoucxoxkaeHue denoBeka» (OIOCTBI  aBCTpaJONUTEKa,
NUTEKaHTpONa, HeaHJepTalblla, KPOMAaHBOHIIA), CICTIKH WJIM M300pa)KeHUs KaMEHHBIX OpyIui
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpOoHOJIOruIecKasl TadJunIa,
KoJuieKUus «@OopMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKkTH4YecKue padoThl:

[Ipaktuueckas pabora Ne 1. «/3ydeHue uckomaeMbIX OCTaTKOB PACTCHHUI M KUBOTHBIX B
KOJUIEKLIUASAX .

DKCcKypcusi «IBOJNIOIUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeauecKuil My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

OKkojorusi Kak Hayka. 3agadyd M pas3fenbl AKOJOTMH. MeToAbl SKOJIOTMYeCKHX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxonorudeckue (akropel. Kmaccudukamus skoigornyeckux (HakTOpoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIeparypa, BIAKHOCTb. DOTOMEpUOAU3M.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0noTHYeCKUX (akTopoB. bruojgornueckue puTmsl.

buotnueckue  ¢daktopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalu3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcalu3M, HeHTpanu3M. 3HaueHHe OUOTHUYECKUX
B3aMMOJICHCTBHI JIIs CYIIECTBOBAHUSI OPIraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTepUCTUKU MOMyisiiuu. OCHOBHBIE MOKa3aTead MOMYJSLIUU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTHU MONYJISALHUU U €€ PETyIIsIIus.

JdemoHcTpaumnu:

[Toptpetsr: A. 'ym6oapaT, K. @. Pynbe, O. ['ekkens.

Tabmuiel u cxeMsl: kaprta «[Ipupogasie 3006 3emiu», «Cpenbl 0OUTaHUS OPTAaHU3MOBY,
«Doronepuonuzmy, «llonmynsauuny, «3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH MOMYJISLUU
uHpy30opun-Tydenbkn», «llumepsie nenmu».



JlaGopaTopHble H IPaKTUYeCKUE PA0OTHI:

JlaboparopHnas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHU U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyca.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUIN.

Tema 4. CooO1mecTBa M IK0JIOrH4YeCKHEe CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
POCTPAaHCTBEHHAs, Tpoduueckas (muuieBasi). Bunpl-nomunantel. CBs3u B OHOLIEHO3E.

Dkojnoruyeckue cucreMbl (dkocuctemsbl). [lonstue 00 3KkocucTeMe MW OHMOreOlEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl HSKOCUCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTead S3KOCUCTEMBI: Ouomacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPaMHIbL: TMPOMYKIUH, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCHUCTEMBI. buonoruyeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTH dKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
XKusoe BemectBo u ero gynHkuuu. OcoOeHHOCTH OHOC(hEpbl Kak TI100aTbHONW IKOCHCTEMBI.
JluHamudeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OHMOr€OXMMHYECKHE IHMKIBI A3JIEMEHTOB (YIJiepoja, a3oTa).
3onanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiu. AHTpoOTNIOreHHbIE U3MEHEeHuUs B Onocdepe. I modanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHuE TpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroifunBocTu Onochepsl. OCHOBAa PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
UCIOJIb30BaHue. JlocTrkeHus: OMOIOTHH U OXpaHa MPUPOBI.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumebie nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmectBa», «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenosek»,
«JKocUCcTeMa IIMPOKOJUCTBEHHOIO Jeca», «IJKOCHUCTeMa XBOMHOro Jecay», «buoreHos
BOJ0OEMay», «ArponeHo3», «lIpuMepHble aHTPONOTeHHbIE BO3ACUCTBUS Ha TMPUPOAYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeilmas
cocrapistonas ouocheps», «DakTopsl gerpagannu nousy, «IlapHukoBslil 3hdexT», «PakTopbl
PaAMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopoT yriepona B OGuocheper,
«KpyroBopot a3zora B Ipupoze».

OGopynoBaHue: MOJIEJIL-AIIUIAK AL «Tunnyanlie OHOIIEHO3BI», repbapuii
«PacturenpHble  coobmiecTBa», Koekuuu — «buoueno3», «Bpenurenu — BajKHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu ¥ KOJUIEKIMM pacTeHUl U  KUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 3KOJOTMUYECKUM IpyInmaM o1Horo Buaa, Kpachas kaura Poccuiickoit
®denepanui, M300paXeHUs OXpaHsIeMbIX BUJIOB pacteHuit u KUBOTHBIX.



MJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI TIPEIMETA, KYPCA «bBUOJIOT US»
(10-11 kumacc)

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIMMUCs IPOrpaMM CpeHero o01ero o0pa3oBaHusl: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
WUJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEACIIECHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHHUI JTUYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pPE3yiabTaTbl OCBOCHHUA IPCAMETA «buonorusy JOCTUIalOTCA B C€JIUHCTBEC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu IMOBEACHUS M CIIOCOOCTBYIOT IpOLlECCaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHef/'I no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXECHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyJAa U CTapLIEMy ITOKOJECHUIO, B3aMMHOIO
YBaXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIEOUI0O U TPaJAUIHIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpUEHTAlWi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U 06H3aHHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH NEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJI0KEHUEM;



FOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOTO BBINIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W HCCIEOBATEIbCKUX 3aJa4, YBaXXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM IPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JIocTXKeHusIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTh K CITY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEUCTBUS KUBOM NPHUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peajn3alus 3J0pOBOro U 06e30MmacHoOro oopasa KU3HH (3I0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K Pa3IUYHBIM cepaM MpodeccHOHATbHON NesSTEIbHOCTH, YMEHUE COBEpIIATH
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaIOIel Cpeibl;

OCO3HAHME TTI00ABHOTO XapaKTepa KOJIOTMYECKUX MPoOIeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
MpaBWJI TOBEJEHUSI B NMPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B JKOCHCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JNENCTBUI U IPeIOTBpAILATh UX;

HaJIUYUE Pa3BUTOIO HKOJIOTUYECKOTO MBbIIUIEHUS, 3KOJOTMYECKOW KYNbTYpbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpPakTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE A3BIKOBOM M UWTATEJIbCKON KYJIBTYpPbI KaK CpEACTBA B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IWHCTBE TMpUPOAbI, 4YeloBeKa M OOIIecTBa, B IMO3HAHUM IPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsI COBPEMEHHOW LMBUIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS Pa3BUTHUSl MEIMIIMHBI, CO3JIaHHE NEPCHEKTHUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIMXCS JaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME I[CHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMsI y4eOHOro mpeamera «buosorusy BKITIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXIAUCITUIUTMHAPHBIC
(MeXMpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SIBJICHHE, TPOLIECC, CHCTeMa, HAay4HbIH (PakT, MPUHIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, WCCIIeIOBaHNEe, HAONIOJACHUE, M3MEpPEHUE, DKCIIEPUMEHT W APYTHX), YHHUBEPCAIbHBIC
yueOHbIe JeiCTBUS (IMIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00CCIICUNBAOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCS,
CIIOCOOHOCTE o0yJaronmxcs HCII0IL30BaTh OCBOCHHEIC MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBUS B II03HABATEIHHOW U
COITMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS IMPOTPAMMEBI CPEIIHEro OO0IIero o0pa3oBaHUS
JOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (POPMYJITMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHUW 3HAHWW NPHUEMBI JIOTHYCCKOTO MBIIUICHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHIMH);

OTIPEICNIATh TEIM JEATEeIBHOCTH, 3a]aBas MapaMeTpbl W KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHUTH PE3yIbTaThl AEITEIbHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHHUS (MHIYyKTHBHBIC, JCIyKTHBHBIC, 110 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS,

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTMYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUUI Pa3HOTo poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
1 HeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OICHUBATH COOTBETCTBHUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TMOCIEICTBUN ACSITENLHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HEHHBIX TPOOJIeM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE IeHCTBHS:



BJIa/IETh HAaBBIKAMH y4€OHO-MCCIEAO0BATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3JMuYHbIE BHUABI JACSATEIbHOCTH [0 MOJYYEHHUIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
rUnore’y e€ pelieHusl, HaxOOUThb AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJ1aBaTh MapaMeTphbl U KPUTEPUH PEIICHHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ pELICHHS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MMOUCK MEpPEeHoca CPEACTB M CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPUTHHAIBHBIC TOAXOIbl M PELICHHS, CTABHUTH
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIluu, He0OXOIUMOI JIJIs1 BHITIOJIHEHHS YIEOHBIX 3a]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHHMKAIIMU BO BCceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YUaCTHUKOB JTUAJIOTA UIH TUCKYCCHH);



pacro3HaBaTh HEBEpOaJbHBIE CpPEICTBA OOIIEHHS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMHU OOIIEHHS M B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelICHUH YyueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMYECKOE IIOBEIECHHWE B pA3JIUYHBIX CHUTYalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
JKU3HEHHBIX U Y4€OHBIX CUTYyalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEeNIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCun Kak OCO3HAHUS COBEPILAEMBbIX JIEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IMO3UIMH JPYroro YeJIOBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUIM 1O OCBOECHMIO, HMHTEPHpPETAMUd M IPeoOpa3OoBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

10 knacc

[IpenmerHble pe3yabTaTbl OCBOEHUs YyueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MHUPOBO33PEHHUs, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEPKaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
opraHusM, Mera0osmu3M (0OMEH BEIIECTB M  MPEBpallleHHe DSHEPruH), TOMeocTa3s
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHUE
(penpoyKius), HaCIeCTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHas, MyTalllOHHas,
LEHTpaJbHas JorMa MoJeKylspHoi Ouosorun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o eHTpax MHOI00Opasus U MPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. 1.
BaBuiosa), onpenenats rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHME BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUS B OWOJIOTHMU: HAOJIIOJEHHE U ONUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEACHHE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HUCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJyUYEHHBIX DPE3YJIbTAaTOB, MCIIOJB30BAHHBIX HAYYHBIX MOHATHH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
IPEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYAIBHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTh MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN )KU3HHU C 1I€TIbI0 00eCTIeYeHus



0€30MacHOCTH CBOETO 3JI0POBbS U 3J0POBBSl OKPYKAIOLIUX JIIOJEH, COOMIOIEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPONHON cpeae, MOHMMaHUE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH U pPallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKe, CLIETUICHHOE HACIIE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTS TIpeJICKa3aHMsI HAacJIe0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBIOHAYYHBIC 3HAHHMS W3 PA3IMYHBIX HMCTOYHHKOB (CpEACTBa
MaccoBOM MH(pOpMaLNU, HAYYHO-TIONYJSPHBbIE MaTEpPHUalibl), ITUHUECKHUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHUE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
Ouosornyeckyro HMHPOPMAMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

11 kaace

[IpenmerHbie pe3ynabTaThl OCBOCHHS YydeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTUM B CHCTEME HAyYHOTO 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMHpPOBaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh CO/ICPKAHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TIOMYJISIIHS,
reHoOoHA, SBONIONMS, JBWXKYIIUE CHIBI ((aKTOpbl) 9SBOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHJI000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUs, SKOJOrn4ecKasi mupamMuaa, OuoreoleHos, onocdepa;

yMEHUEe Wu3/arate Ouosnorndeckue Teopuu (3BomonMoHHas Teopus Y. lapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOIIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiieBoro cxojctsa K. M.
bapa, uepenoBaHus rnaBHbIX HampaBieHud u myted spomtonuu A. H. CeBeproBa, ydyeHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

yYMEHHUE Ba/leTh METOJaMM Hay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alus M TMPOBEJEHHE OHOJIOrMYECKOro
OKCTIEPUMEHTA, BBIJBIDKEHHE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMBIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TTOHSTHA,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yIbTaTOB;

YMEHUE BBIIENSATh CYIIECTBEHHbIE TPU3HAKH CTPOCHUS OMOJOTMUECKUX OOBEKTOB: BUJIOB,
MOMYJISIIAH, TPOJYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIEHO30B U DKOCHUCTEM,
O0COOEGHHOCTH  TIPOIIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AEUCTBHUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MMOTOKA SHEPTHU B HIKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUH
B JKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHMOTCOXMMHUYECKHX IUKIOB B
o6uocdepe;

yYMEHUE NPUMEHSTH MOJIy4YeHHbIE 3HAHUS I OOBSCHEHHUS OMOJIOTHYECKUX IPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 1I€IbI0 00eCTIeYeHus
0€30MTaCHOCTH CBOETO 3[I0POBbS W 3JIOPOBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM



TPaMOTHOTO TOBEACHUS B OKpYXAIOUleH NPUPOTHON cpele, MOHMMaHHE HEOOXOTMMOCTH
UCIIOJTb30BAHUSI JOCTHKEHUI COBPEMEHHOU Ouonorun TSt pPalMOHAIBHOTO
HPUPOJIOIONIL30BAHYS,

yYMEHHE peIIaTh 3JIeMEHTapHble OMOJOTHYECKHE 3aJadyH, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIIOJHSTH JIA0OPATOPHBbIC M TPAKTUYECKUE pabOThl, COOIOAATh MpaBWiIa NPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECKH OLIEHUBATH W HHTEPIPETUPOBATH HH(POPMAIHIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOM WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIC MaTepHalbl), pPaccCMaTpUBaTh IIIOOATBHBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HIO3HUIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBICE M YCTHBIE COOOLIeHHUs, 00001mas
OuoNOrMYecKyr0 HMH(GOPMALMI0 M3 HECKOJBKUX WCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHMUE
10 JIACC

10knacc (1 uac * 34 neoenu = 34 uaca)

DJIeKTpoHHbIe (LM (ppoBbIE)

Nen/m Tema yyeOHOro 3aHATHS KouunyecTBo
4aCOB o0pa3oBaTe/ibHbIE PeCYpPChI
bubnmoreka [JOK
1 bronorii kak Hayka 2 https://m.edsi.ru/7f4lc292
5 ’KuBbie cucTEMBI U UX 1 bu6mmoreka [JOK
OpraHu3aIys https://m.edsoo.ru/7f41¢c292
3 XHUMUYECKUH COCTaB U CTPOCHHUE 8 bubmuorexa [JOK
KJIETKA https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
4 HKHSHENICATENHOCTE KICTKH 6 https://m.eds;}).ru/?f41c292
PasmHoOxeHue u
5 WHIUBUAYAIBHOE Pa3BUTHE 5 bubmotexa [JOK
OpraHH3MOB https://m.edso0.ru/7f41¢c292
5 HacnenctBeHHOCTE U 8 bu6mmoreka [JOK
HU3MEHYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41¢c292
8 PesepBHOe Bpems 1 Bubmiorexa LIOK
https://m.edso0.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



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

11knacc (1 uac * 34 neoenu = 34 uaca)

No /11 KoimuecTBo DJIeKTpoHHbIe (LM (ppoBbIE)
Tema yyeOHOro 3aHATHS 4acoB o0pa3oBaTe/ibHbIE PECYPChI
1 DBOJOLMOHHAS OUOIOTHS 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE 9 bubmumorexa [IOK
KU3HH Ha 3emiie https://m.edsoo.ru/7f41cc74
3 OpranusMel 1 OKpyXarouas 5 bubnnoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
4 CoobmectBa u 9 bubnuorexa [JOK
HKOJIOTHYECKUE CHCTEMBI https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
> Pesepaiioe Bpens 2 https://m.edsi.ru/7f4lcc74
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

buonorus, 10 knacc/ [laceunnk B.B., Kamenckuit A.A., PyomoB A.M. u npyrue/ [lox pen.
[Taceunuka B.B., Akuroneproe o6miectBo «M3aatenbeTBo «IIpocBemienue.

buonorus, 11 kmacc/ [Taceunux B.B., Kamenckunii A.A., Pyounos A.M. u npyrue/ [lox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3aatenbetBo «IIpocBemienue.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue/ [lox pen.
[Taceunuka B.B., AkiimonepHoe o0uiectBo «M3aarensctBo «lIpocemnienue».

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pybuos A.M. u apyrue/ [lox pen.
[Taceunuka B.B., AkinonepHoe o0uiectBo «M3narensctBo «lIpocBemenue».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET


















