MHWHWCTEPCTBO [MTPOCBELLEHWS POCCUMCKOW ®ENEPALIMU

HenaprameHT oOpazoBaHus U Haykn KypraHckoi obnactu
Otnen oOpazoBaHusi AAMUHHACTpAUMK MUILKHHCKOTNO MYHHLMNAIBHOIO OKpyra
MKOYVY «Kuposckas cpeanss o0OuieoOpa3oBaTeibHas WKOJay

PACCMOTPEHO COI'JTACOBAHO YTBEPXIAEHO
Ha 3acenannu LLIMO 3amecTuTgH nupekTopa rno YBP fpHKa3oM AMPEKTOPaA
MpOFOKH B 10130.08.2024 r. /Z E.A. Unuunanosa MKOVY «Kuposckast COLLI»
)/ /,l‘/ H.B. KapMMQBa Nﬂ/ 0130.08.2024 1.

P.1L1. Kapumos

PABOYAS TIPOI'PAMMA
yueOHOro npeamera

«EPIO.}JIOFHH»
(FA30BbIX YPOBEHD)

x

ais1 ooyuarommuxes 10-11 knaccos

c. Kupogo, 2024 r.



HOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTrke mporpamMmbl 1O OHOJOTHHM TEOPETHUECKYI0 OCHOBY IS
onpeeneHus MoaxXoA0B K (OPMUPOBAHUIO CO/IepKaHUs yueOHoro npeameta «buonorus»
coctaBwiM: KoHuenryaiabHbele mnonoxeHuss ®I'OC COO o B3auMooOyCIOBIEHHOCTH
1eje, coaepKaHus, pe3yJbTaTOB OOydeHHS W TpeOOBaHWUN K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB, TIOJIOXKEHHsI 00 OOIMX LeNsX W MPUHIMIAX, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHCTeMbl CpeaHero oOmiero oOpaszoBanus B Poccuiickoit
denepanuu, a TaKKe TMOJIOKEHUS O crenuduke Ouoyoruu, e€ 3HAYCHWH B TIO3HAHUHU
KUBOM TPUPOABI U 00ECMEUEHUH CYIIECTBOBAHUS deloBedeckoro oodmiectBa. CorjaacHo
Ha3BaHHBIM TIOJIOKCHHSIM, OTIPECIICHBI OCHOBHBIC (DYHKITMM TIPOTPAMMBI 110 OMOJIOTUH U
e€ CTpyKTypa.

[Iporpamma mo Ouonoruu Aa€T MpEACTaBICHHE O IENIX, 00 oO0mieill crpaTeruu
oOy4eHHs, BOCIUTAHUS U PA3BUTHS 00YyYaIOUIUXCS CPEeICTBAMHU y4eOHOTO IMpeaMeTa
«buonorusy, omnpenenser o0s3aTeNIbHOE NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY,
pacupenesieHue Mo pa3jenaMm U TeMaM, PEKOMEHYEMYIO MOCIEI0BAaTEIbHOCTh U3YUCHUS
y4eOHOro MaTepuaia ¢ y4€ToOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSA3EH, JIOTHKU
00pa30BaTeNbHOrO MPOoILIECcca, BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcsl.

B mporpamme mo OHOJOTHMM TakKe YYUTHIBAIOTCA TpeOOBaHUSA K IJIAaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM W  MPEAMETHBIM  pe3yibTaraM  OOy4YeHHs B
(dbopMUpPOBAaHUM OCHOBHBIX BHJJOB Y4€OHO-TIO3HABATEIBLHON JESATEIbHOCTH/YUEeOHBIX
NEUCTBUN 00yYaroIMXcs 0 OCBOCHHIO COJIEP KaHMsI OMOJIOTHYECKOTO 00pa30BAHMS.

B mnporpamme mo Ouosnormm (10-11 xmaccel, 0a30BbI ypOBCHB) peain30BaH
MNPUHIMIT TPEEMCTBEHHOCTH B M3y4YeHMHM OHWOJIOTMH, Ojarojaps YeMy B Hel
MPOCMATPUBAETCSI HAMIPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBSI3aHHBIX C (HOPMUPOBAHHEM
€CTeCTBEHHO-HAyYHOTO  MHMPOBO33PEHHUS,  IIEHHOCTHBIX  OPUEHTAUUM  JUYHOCTH,
AKOJIOTMYECKOTO MBIILICHUSI, TIPEACTABICHUN O 3J0pOBOM 0O0pa3e >KU3HU U Oepe’KHbIM
OTHOUICHHEM K OKpyXawuen NpupoaHou cpexae. llosromy Hapsay ¢ u3ydeHUEM
0011eOMOIOTUYECKUX TEOPHil, a TAK)Ke 3HAHUW O CTPOCHHH >KMBBIX CUCTEM PAa3HOTO paHTra
M CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX MPOLIECCOB B IMporpamme Mo OHOJIOTUHU
yIEeJICHO BHUMAaHUE HCIOJIb30BAHUIO TOJYYEHHBIX 3HAHUN B MOBCEIHEBHOM >KU3HU IS
peuieHuss TPUKIAJHBIX 3a7a4, B TOM 4YHCIE: NPOPUIAKTUKKA  HACJIEIACTBEHHBIX
3a007€BaHUN YETOBEKa, MEINKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUSA, OOOCHOBAHUS
AKOJIOTHYECKHU 1EeTIECO00Pa3HOTO MOBEACHUS B OKpYKAIOUIEH MPUPOIHON cpesie, aHaIn3a
BIIUSIHUSL XO3SMCTBEHHOM JEATELHOCTU 4YeJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U
HMCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE€ BHUMAHHUS K TPUKIAIHONW HaMpaBICHHOCTH
y4ueOHoro npeamera «buosorusy npoJIUKTOBaHO HEOOXOIMMOCThIO 00eCTIEeYeHUS YCI0BUN
JUTSL peIeHus OAHOW W3 aKTyaJbHBIX 3a/1ad IIKOJIBHOTO OMOJOTHYECKOTO 00pa3oBaHMS,
KOTOpasi mpezmnoaraeT GopMupoBaHue y o0ydaronmxcsi CrioCOOHOCTH aAanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpa.



buonorus Ha ypoBHE cpefHero o0miero oopa3zoBaHusi 3aHUMAET BaxxHoe MecTo. OHa
oOecrieunBaetr (HOPMUPOBAHKME y OOYYAIOIIUXCS NPEJCTABICHUA O HAy4YHOW KapTUHE
MUpa, paclIupseT U 0000IIaeT 3HaHUS O KUBOH MPHUPOE, €€ OTIMUNTEIbHBIX MPU3HAKAX
— YPOBHEBOW OpraHU3alvU U BOJIOLHH, CO3NAET YCIOBUS JUIS: ITO3HAHUS 3aKOHOB KUBON
npupoabl, (GopMupoBaHUs (PYHKIMOHAIBHOW TIpaMOTHOCTH, HAaBBIKOB 3JI0POBOrO U
0e3omacHOro 00pasza >KHU3HHU, SKOJOTUYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIIECHUS K
KUBOU MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHwe OMONOTHS WMEET TaKXKe I PEHICHUS BOCIUTATENbHBIX |
pa3BUBAIOIIMX 3a7a4 CPEAHEro OO0IIero O0O0pa30BaHUA, COIHAIM3ALUNA OO0YYarOIMIMXCS.
N3yuenne Ouonoruu obOecrieurBaeT yCJiOBUS s (OPMHUPOBAHUS WHTEIIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX W MH(GOPMAIIMOHHBIX  HAaBBIKOB, ACTETUYECKON  KYJBTYpHI,
CIIOCOOCTBYET HMHTErpauuud OHOJOTMYECKUX 3HAHUW C TNPEJICTABICHUSAMH W3 JIPYTUX
y4eOHBIX MPEIMETOB, B YACTHOCTH, PU3KUKH, XUMHUH U reorpadun. HazpaHHbIe OI0KEHUS
O MpeHa3HaueHuHu yueOHoro npeamera «bronaorus» coctaBmiivi OCHOBY JJIsl ONPEAEICHUS
MOJIXOJ0OB K OTOOpY U CTPYKTYPUPOBAaHHUIO €ro COJAEP)KAHUS, NPEACTABICHHOIO B
porpaMMe o OGMOJIOTHH.

Otbop copepxkanua yuyeOHoro mpeamera «buonorus»» Ha 0a30BOM ypOBHE
OCYLIECTBIEH € MO3UIMI KyJIbTypOCOOOPAa3HOTO IMOAXOAAa, B COOTBETCTBHHM C KOTOPBIM
oOyyJaroniecs: JOJKHbI OCBOUTh 3HAHUS U YMEHUS, 3HAYUMBbIE 11 PopMUpOBaHUs 001LIen
KYJIBTYPBI, OIIPEIEIIAIONINE AJICKBATHOE [TIOBEICHNUE YEJIOBEKA B OKPYXKAIOLIEH IIPUPOJTHON
cpelne, BOCTpeOOBaHHbIE B IOBCETHEBHOM KM3HU U MpaKTU4YeCKon aearenabHocTu. Ocoboe
MECTO B J3TOM CHCTEME 3HAHMM 3aHMMAIOT JJIEMEHTBHI COJEPKAHUsA, KOTOPBIE CIyKaT
OCHOBOUM 711 (hOpMHUPOBaHUS TPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTUHE MUpPA U LEHHOCTHBIX OPUEHTALMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3alUU
OMOI0rHYecKoro oopa3zoBaHusl.

CrpyKTypHpoBaHUe COJEpKaHUS y4eOHOro maTepuana B Mporpamme mno OuoJIOTuu
OCYILIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYEHHUSI 3HAHUKW 00 OTIMYUTEIBHBIX
OCOOEHHOCTSIX JKMBOM TPUPOABI, O €€ YypOBHEBOW OpraHuM3alMd M 3Bojolud. B
COOTBETCTBUM C 3TUM B CTPYKType YyueOHOro mnpenmera «buosorus» BblIEICHbBI
CIeAyIOUIMe CcoJepKaTenbHble JUMHUM: «bHoorus Kak Hayka. MeToabl HaydHOIO
no3HaHus», «Kierka kak Ouonormyeckas cucreMay, «OpraHusm Kak Ouooruyeckas
cuctemMa», «CucrteMa M MHOroo0Opa3ue OPraHUYecKOro Mupa», «IBOJIOLHS KUBOU
MIPUPOIBD», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTIY.

Lens uzyuenus yuebHoro npenmera «buosnorus» Ha 6a30BOM ypoBHE — OBIJIaJICHUE
00y4aroIMMUCS 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHATBHOW OPraHU3aliu KUBBIX CHUCTEM
pPa3HOTO paHra W MpUOOPETEHHWE YMEHUW HCIOJIb30BaTh 3TH 3HAHUA JI T'PAMOTHBIX
JNEUCTBUN B OTHOUIEHUH OOBEKTOB >KMBOM MPUPOJABI U PEUICHUS Pa3IUYHbIX KU3HEHHBIX
npo0Jsem.

JlocTmkeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
o0ecreunBaeTcs PelIeHUEM CIEAYIOIUX 3a/1ay:



OCBOEHHME OOYYaIOLIMMUCS CUCTEMbI 3HAHUM O OMOJIOTMYECKUX TEOPHUAX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIIOTEe3aX, MpaBWIaX, CIyXalluX OCHOBOW  AJis
dbopMUpOBaHUS TPEACTABICHUNA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METoAax
HAYYHOTO TO3HAHUs, CTPOCHUH, MHOTOOOPa3HH U OCOOCHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSl OpraHU3allU{, BBIJAIOIIUXCA OTKPBITHUSX M COBPEMEHHBIX HCCIEIOBAaHUSX B
OHOJIOTHH,

dopMupoBaHue y OOy4alOUIMXCsS [O3HABATENbHBIX, WHTEUIEKTyaIbHBIX U
TBOPYECKUX CIHOCOOHOCTEN B MPOLECCE aHaIu3a JAHHBIX O MyTSIX Pa3BUTHSA B OMOJIOTHH
Hay4HbIX B3IJISJ0B, UACH M MOAXOAOB K HM3YYEHHIO MXUBBIX CHUCTEM pPa3HOIO YPOBHS
OpraHM3ally;

CTaHOBJICHHE Yy OOy4YaroImuxcsi oOImel KyJabTyphl, (PYyHKIHOHAIBHOW IpaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEro MUPA KUBOU MPUPOIBI
Ha OCHOBAHHWH 3HAHUH U OMbITA, OJYUYEHHBIX IPU U3YUEHUH OUOJIOTHH;

(¢opMupoBaHue y  oOyyaroUMxXcsd  yMEHUM  WUIIOCTPUPOBATh  3HAYEHUE
OMOJIOTMYECKUX 3HAHMA B MPAKTUUYECKOM  JEATEJIbHOCTH  YEJOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTU B BOBMOKHOCTH MTO3HAHUS YEJIOBEKOM >KMBOU IIPUPOJBI,
HEOOXOAMMOCTH OEpe)HOro OTHOLIEHUS K HEW, COONIOACHHS STUYECKUX HOPM IMpH
MIPOBEICHUH OMOJIOTMYECKUX UCCIEI0OBaHUI;

OCO3HAHWE IIEHHOCTH OHWOJOTMYEeCKMX 3HAHUU JUIsl TOBBIIEHUS  YPOBHSA
HKOJIOTMYECKOM KYJIBTYpPBL, 4711 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMS;

NPUMEHEHUE NMPUOOPETEHHBIX 3HAHUI W YMEHHI B MOBCEAHEBHOM KU3HU IS

OLICHKU MOCIEACTBUN CBOEH AESATENBHOCTU MO OTHOUIEHUIO K OKpYyXKaroleh cpene,
COOCTBEHHOMY 3/I0pPOBbIO, 00OCHOBAHHE U COOJIIOICHHE Mep POPHIIaKTUKU 3a001€BaHUM.

B cucrteme cpeanero obero oopazoBanus «buonorus», uzyyaemas Ha 06a30BOM
YPOBHE, SIBJSIETCS 00513aTENbHBIM yU€OHBIM MTPEIMETOM, BXOJSIIUM B COCTAaB MPEAMETHON
o0nactu «EcTecTBEeHHO-HAyUHBIE MTPEIMETHD.

Jns u3ydeHuss OWoOJOTMM Ha 0a30BOM YpOBHE cpeaHero ooOmero oOpa3oBaHUs
orBonutcsa 68 wacos: B 10 kimacce — 34 yaca (1 gac B Hegemo), B 11 kmacce — 34 gaca (1
4yac B HEJEIO).



COILEPKXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonoruss kak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMH, TEXHHUUYECKUMH M
APYTUMU €CTECTBEHHBIMH HayKaMu, (uiaocodueil, 3TUKON, ICTETUKON U mpaBoM. Poib
Owonmornn B (OPMHUPOBAHWHM COBPEMEHHOM HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Meroabl TO3HAHUSA >KUBOW MPUPOJLI (HAOIIOJEHUE, JKCIIEPUMEHT, OIMKCaHUE,
U3MepeHue, Kiaccudukaius, MoJIeTuPOBaHKEe, CTATUCTUYECKass 00padoTKa JaAHHBIX).

JemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konsuos, /Ix. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS )KUBOW TPUPOIBD».

JlaGopaTopHble 1 NpaKTH4ecKne padoThI:

[Ipaktruueckass padotaNe 1. «Mcmnonp3oBaHHE pa3IUYHBIX METOJOB MPHU H3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBbie cucTeMbl M X OPraHU3AIUS.

Xusble cuctembl (OMOCUCTEMBI) KaK MPEAMET U3ydeHus: Onosorun. OTIndue KUBbIX
CHUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OuocucTeM M HMX pa3HooOpaszue. YPOBHU OpraHU3aIMU OHOCHUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, IOIMYJISIIIUOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTre0LIeHOTUYECKUI ), OMOChHEpHBIil.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHH OpPTaHHU3ALUU KUBOU
MPUPOIBDY.

O6opynoBanue: moaenb Mojekysnsl JJTHK.

Tema 3. XumMu4ecKkHid COCTAB U CTPOEHHE KJIETKH.

XUMHAYECKAM  COCTaB  KIETKHM. XUMHUYECKHE DJIEMEHTBI:  MAaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMU BOABI 1 MUHEPAJIbHBIX BEUIECTB B KieTKe. [loanep:kaHre 0CMOTHYECKOTO
Oasanca.

benku. CoctaB u cTtpoeHue O€NIKOB. AMHUHOKUCIOTHI — MOHOMEPHI OEIKOB.
He3zamenumble M 3aMeHHMBIE aMHHOKHUCJIOTBHI. AMHWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OEIKOBOM MOJIEKYJbl (NIEpBUYHAsI, BTOPUYHAS, TPETHUYHAs W YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonorndyeckre GyHKIMH OEIKOB.

depmeHThl — Ouonormdyeckue kKatanmzatopel. CTpoeHue (epMeHTa: aKTHBHBIN
LEHTp, cyOcTpaTHas cneuupuyHocts. KodepmenTtsl. Buramunbl. OTianuunst ¢epMeHTOB OT
HEOPraHMYEeCKUX KaTaJIn3aTOPOB.



VYrneBoabl: MoOHOcaxapuabl (IJr0K03a, pubo3a M J1€30KCHpUO03a), AMCAXapU[bI
(caxapo3a, J1akTO3a) U nosiMcaxapuisl (Kpaxmai, INIMKOTeH, LEeNn03a). buonornyeckue
(GYHKIIUH yTIIEBOIOB.

Jlumuner: Tpurauuepuasl, Gochonunuabl, crepousisl. ['uapodunsHo-ruapodoOHbIe
cBoiicTBa. buonornueckue ¢pynkuun munuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB U JIUIHIOB
KaK MICTOYHUKOB DHEPIHH.

Hyxneunoseie kucnorsl: [JHK u PHK. Hykneornasl — MOHOMEpPBI HYKIEMHOBBIX
kucnot. Crpoenne u Qynkuuu JJHK. Ctpoenne u ¢ynknuu PHK. Buner PHK. ATO:
CTpOeHHE U (QYHKITUH.

[{uronorus — Hayka o kierke. Kiuetounas Teopust — mpuMep B3aUMOJIECHCTBHS UIEH U
(akTOB B HAYYHOM IO3HAHUM. MeTObl U3YUEHUSI KIIETKH.

Kierka kak nenoctHas skuBasg cuctema. OOmMe NpU3HAKU KIETOK: 3aMKHYyTas
HapykHasg MmemOpana, Monekynbl JIHK kak renernueckwii anmapar, CHCTEMa CHHTE3a
Oenka.

Tunsl kneTOK: syKapuoTHdeckas M mpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
npokapuotuyeckoil knetrku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapUOTHUECKON
KJ1eTKA. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, d)KUBOTHON U TPUOHOM KIIETKH.

[loBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuun. Ilna3zmarnueckas memOpaHa, €€ cBoiicTBa M ¢QyHKuuu. Llurormazma u eé
opranoubl. OqHoMeMOpanHble opraHousl kietku: DIIC, annapat ['oybaku, TM30COMBI.
IloyaBTOHOMHBIE OpPraHOWJABI KJIETKH: MMTOXOHJApWH, ImacTuasl. IIpomcxoxnenue
MUTOXOHApUM M Tutactua. Buasl mnactua. HememOpaHHble OpraHouabl  KIETKU:
pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJU, PECHUYKH, KIYTUKH. DYHKIUHA OpPraHOUIO0B
KJIETKHU. BKIroueHus.

Snpo — perynsatopHblii 1HeHTp kieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiinen, P. Bupxos, /[x. YoTcoH,
@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacrpefeneHne XUMHUYECKUX JJIEMEHTOB B HEXHBOM MpPHUPOAE»,
«PacripeienieHrne XuMHUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOJIEN.

Tabmupr u  cxembl: «llepuoanueckas TaOiaMIa XUMHYECKHX DJIEMEHTOBY,
«CTtpoeHue Mosekysbl BOAb», «buocunres Oenka», «CTpoeHHE MOJEKYIbl OelKay,
«Ctpoenue depmentay, «Hyknennossie kucinotel. JJHK», «Ctpoenue monexynsl ATDy,
«CTpoeHre 3YKapHOTHYECKOM KIETKW», «CTpoeHHe MKWUBOTHOM KIEeTKW», «CTpoeHue
pPaCTUTENBHOW KIETKW», «CTpoeHHE MpPOKApUOTHUECKOW KIeTKn», «CTpoeHue snupa
KIIETKI», «YTIEBOABDY, «JIunmuasn».

O6opynoBaHue: CBETOBOM  MHMKPOCKOIN, OOOpylOBaHHWE JUIsl  MPOBEIACHUS
HaOJII0/IEHUH, U3MEPEHUI, FKCIIEPUMEHTOB, MUKPOIIpENapaThl pacTUTENIbHBIX, KUBOTHBIX
1 OaKTepUATHHBIX KIIETOK.



JlabopaTropHble U MPaKTH4YeCKUe padoThbI:

Jlaboparopnas padora Ne 1. «M3ydyeHue KaTaaUTHUECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)y.

JlabopatopHasi padota Ne 2. «3ydyeHue cTpoeHHs KIETOK PACTEHHM, KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U uX OMUCAHUEY.

Tema 4. ’KuzneaesiTeJJbHOCTb KJIETKH.

OOMeHn BemecTB, WM MeTab0aU3M. AccUMWIANUS (TJIACTUYECKUT OOMEH) H
TUCCUMUJIIAIUS  (PHEpreTHYecKuid OOMEH) — JBE CTOPOHBI EIUHOTO  TpoIecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DJHEPrud B  MOHUMAHHUH
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpOodHBIN U TeTepoTpodubd. Ponbs depmeHToB B
0OMEHE BEILIECTB U MIPEBPAILICHUH SHEPTHH B KIIETKE.

®otocunTe3. CetoBas M TemHoBas ¢aszbl ¢oTocuHTe3a. Peakuun doTocuHTe3a.
OddexTuBHOCTL oTOCUHTE3a. 3HAUeHUE (POoTOCUHTE3a IS KM3HU Ha 3emiie. BiusHue
yCJIOBUM cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIMICHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHUIA.

XeMocHuHTe3. XEMOCHHTE3UPYIolMe OaKkTepuu. 3HAYCHUE XEMOCUHTE3a I KU3HU
Ha 3emJe.

OHepreTuueckuii oOMEH B KieTke. PacimernieHue BeHIECTB, BBIACICHUE U
aKKyMYJUPOBAHHE SHEPIHMM B KIETKE. JTambl HEPreTHYECKOro oOmeHa. [mkonms.
bpoxenne u ero Bunbl. KuciopogHoe OKHCIEHHE, WIM KIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunrpoBanre. DPPEKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakuuu matpuunoro cuntesa. I'enernueckas unpopmauus u JIHK. Peanuzauus
reHETUYEeCKON MHPOpMAIIUU B KJIETKE. | e HeTUYeCKUii KOJI U €ro CBOMCTBA. TpaHCKPUTIIIUS
— marpuunbiii cuHTe3 PHK. Tpancnsius — OuocuHTe3 Oenka. ITambl TPaHCIHAIHH.
KoaupoBanue amuHokuciaor. Pons pubocoM B OnocuHTe3e Oenka.

Heknerounsle ¢opmbl ku3HM — BUpychbl. Mcropusi oTkpeiTus BupycoB (. .
NBanoBckuit). OCOOEHHOCTH CTPOCHMS M KU3HEHHOTO IMKJIa BUPYycoB. bakrepuodaru.
boie3nn pacreHuii, JKMBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycamMu. Bupyc
ummyHoaeduiuta yenoBeka (BHUY) — Bo30ynurens CITM[la. OGpaTHas TpaHCKpUIIIHS,
peBepTasa u uHTerpasa. [Ipogunaktuka pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUI.

JdeMoHcTpanuu:

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

Tabmuiet u  cxembl: «Tumbl nuTanusy, «Meraboausm», «MUTOXOHAPUS,
«JHepreTuyeckuit  obmen», «Ximopomiacty, «®Dotocunted», «Crtpoenue JIHK»,
«Ctpoenue M (QyHKIMOHMpOBaHUE TreHa», «CuHTe3 Oenka», «l'eHeTuyeckuid Kom,
«Bupyco», «bakrepumodarn», «CtpoeHue u ku3HeHHBIM 1ukia Bupyca CIIU/la,
O6akrepuodaray, «Permxarus JTHK.

O6GopynoBanue: Moaenu-anmukanuu «Yapoenne JIHK wu  Ttpanckpumnmmsy,
«buocuntes 6enka», «CTpoeHue KiIeTku», Mmoaenb cTpykrypsl JJHK.



Tema 5. Pa3MHOkKeHUe M HHAUBUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

Kierounbiii Uk, Wi >KU3HEHHBIN 1K KieTku. MaTepdaza u muto3s. Iporeccsr,
nporekaromue B uHTepdaze. Perumkamus — peaknuss marpuuHoro cunteza JHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIN HabOp — KapuOTHUIl. JIUTUIOMIHBIA W TalIOWIHBIN
XpOMOCOMHBIE HaOoOpbl. XpomaTuabl. lLluTonmoruueckre OCHOBBI Pa3MHOXKEHUS U
VHJIUBUYAJIBHOTO Pa3BUTHUSL OPTAaHU3MOB.

Henenue knetkn — muto3. Crtaguu mutos3a. IIporiecchl, MPOUCXOAIINE HA PAa3HBIX
CTausAX MUTO3a. BUOIOTrNYEeCKU CMBICT MUTO3A.

[Tporpammupyemasi TuOEIb KIETKH — allonTo3.

@dopMbI pa3MHOXKEHHsSI OpPraHU3MOB: Oecronioe W TmosioBoe. Buael Oecnomnoro
pPa3MHOXKEHUSA:  JIEJIEHUE  HAJABOE, IIOYKOBAHWE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BEreTaTUBHOE pa3MHOXKeHUEe. VCKycCTBEHHOE  KJIOHHUPOBaHUE
OPTraHU3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pazMHOKEHHUE, €T0 OTIIMYUS OT 0€CIOIOorO.

Meito3. Ctaguu Meiio3a. IIporecchl, poucxosainue Ha cTaausix Meiio3a. [loBenenue
XpoMocoM B Meio3e. KpoccruHrosep. bruonornueckuii CMbICT U 3HAUEHUE MEH03a.

['ameTorenes — mporecc 0Opa3oBaHUsI IMOJOBBIX KJIETOK Yy >KMBOTHBIX. [loyoBbie
KeJe3bl: CEMEHHUKH U sudHUKU. OOpa3oBaHHE U Pa3BUTUE TOJIOBBIX KIETOK — TaMmeT
(cnmepmarto3ou, SUIEKIETKa) — CIEpMaTOreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUS
AMIEKIIETOK U ciepmaTo3ouoB. Omnonorsopenue. [Taprenorenes.

NunuBuyansHOe pa3BuTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOPUOTEHES).
Otarbl SMOPUOHATILHOTO Pa3BUTHSI Y TTO3BOHOUYHBIX KUBOTHBIX: APOOJICHUE, TaCTPYIISINA,
opraHoreHes. IlocTamOpuoHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBLHOIO PA3BUTHSL:
npsMoe, HenpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButne pacteHuid. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,
CTaJIuM pa3BUTHS.

JdeMoHcTpanuu:

Tabmuubpr u  cxembl: «Dopmbl  pa3sMHOXKEHUS  OpraHu3MoB»,  «JIBoiiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTeHUN», «BererarnBHOE pa3MHOKEHUE PACTECHUI,
«Jlenenne kineTku Oaktepuit», «CTpOCHHE MOJOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBIY,
«Knerounbi nukin», «Permmmkanus JHK», «Murtos3», «Mehos3y», «lIpsamoe u Henmpsamoe
pa3BuTHE», «l'ameToreHe3 y MIICKONUTAIOMINX U 4YeIOoBEeKa», «OCHOBHBIE CTaJIUU
OHTOT€HE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «Cniepmato30ubl
MJIEKOTUTAIOIIETOY, «SHIIeKIeTKa MIIEKOMUTAIoero», « KapuoknuHes B KJIETKaxX KOpEIIKa
JyKa», MarHuTHas mojenb-anmmkanusa «/lemenue knetkw», moxens [JHK, moxpens
MeTadazHol XPOMOCOMBI.

JlabopaTopHbie U NPpaAKTHYeCKHUE PA0OTHI:

Jlaboparopnas padora No 3. «HaOmromeHre MuUTO3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa Ha TOTOBBIX MUKPOIIpENapaTax».



JlabopatopHasi padota Ne 4. «M3yueHue CTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

Tema 6. HacjieicTBEeHHOCTH M K3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHetuku. Vcrtopus pa3BuTusg reHeTukd. Posib nmurosoruu u
AMOpPHUOJIOTUN B CTAHOBJICHUM T€HETUKHU. BKiajg poccUiicKuMX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. MeTOoapl TEeHETUKH (THOPUIOIOTHYCCKHUH, ITMTOTCHETHYCCKUH,
MOJIEKYJISIpHO-TeHETHYeCKUil). (OCHOBHBIE TE€HETHUYECKHUE TMOHATHUS. [ 'eHeThueckas
CHUMBOJIMKA, UCIIOJI3YEMAs B CXEMAX CKpPEIINBAHUN.

3aKOHOMEpPHOCTM HACJIEIOBaHUSl MPU3HAKOB, YCTaHOBIEHHble . Menaenem.
MoHorubpuiHoe CKpeluMBaHue. 3aKOH €IMHO00pa3us TMOpPUIOB IMEPBOTO IMOKOJICHUS.
[IpaBwio noMuUHHpPOBaHMS. 3aKOH paCIICIICHUS] MPU3HAKOB. ['MmoTe3a 4MCTOTHI raMmer.
[TostHOE ¥ HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CcKpelMBaHue. 3aKOH HE3aBUCHMOIO HACIEJOBaHUSI IPU3HAKOB.
[{urorenernueckue  OCHOBBI ~ AUTHOPUAHOTO  CKpEIIMBAaHUS.  AHaIU3MUPYIOIIEe
CKpemuBaHue. lcronp30BaHME aHANM3HUPYIOMIETO CKPEIIMBAHUS Uil OINPEICIICHUS
TE€HOTHUIIA OCOOH.

CuermieHHoe HacnefoBaHue Mpu3HakoB. Pabora T. MopraHa mno CIEIUIEHHOMY
HACJIEIOBAaHNIO TeHOB. HapyieHnue clierieHust FeHOB B PE3yJIbTaTe KPOCCHHTOBEPA.

XPpOMOCOMHAasl TEOPHUSI HACIIEACTBEHHOCTH. [ e HETUUECKHE KapThl.

I'enetnka mona. XpOMOCOMHOE ONPEAECICHHE I0Ja. AYTOCOMBI UM TOJOBBIC
XpPOMOCOMBI. ['OMOraMeTHbIE M reTeporaMeTHble OopraHu3Mbl. HacimemoBanue mpu3HAKOB,
CLEIUICHHBIX C TTOJIOM.

N3meHnunBOCTh. BUIbI MI3MEHUYNBOCTU: HEHACJIEACTBEHHAsI U HACIIEACTBEHHasA. Poib
Cpenbl B HEHACIEJACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHKAa MOIUPUKAIMOHHOM
M3MEHUYMBOCTH. BapnaunoHHBIN ps M BapualMoHHas Kpuas. Hopma peakuuu npursHaka.
KonnuecTBeHHbIE W KayeCTBEHHbIE NPU3HAKM M UX Hopma peakuuu. CBoiicTBa
MOJIU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnencrBennass, Wid  TEeHOTUIIMYECKas, HW3MEHYMBOCTh. KomOuHaTUBHAas
M3MEHYMBOCTh. Meio3 U TOJIOBOM Tpoliecc — OCHOBAa KOMOWHATHBHOW H3MEHYUBOCTH.
MyTarmonnasi u3MeH4YMBOCTh. Kiaccudukaruss MyTanuid: TEHHbIE, XPOMOCOMHBIE,
reHomMHble. Yactota W TOpUYMHBL MyTanuid. MyrtareHHsle  (akTopbl.  3aKOH
TOMOJIOTHYECKHUX PAIOB B HAacJIeACTBEHHOM n3MeHunBoctu H. . BaBuiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/Ibl T€HETUKU YEJIOBEKA:
reHEAJIOTNYeCKUi, OJM3HEIOBbIN, MUTOTCHETUYCCKUH, OMOXUMUYECKUN, MOJICKYJISIPHO-
reHetTnyeckui. COBpEMEHHOE OIPEICICHUE TEHOTUIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBAaHME, B TOM 4yucie ¢ nomoupto [II[P-ananu3za. HacneacrBenHbie
3a00J€BaHMsI  4YEJIOBEKa: reHHple  OoJie3HH,  OOJIE3HM C  HAcJeJICTBEHHOMU
MIPEAPACIIONIOKEHHOCThIO, XPOMOCOMHBIE Oose3nu. CoMmaTthueckue W TeHepaTUBHbBIC
MyTaiuu. CTBOJIOBBIE KIETKU. [IpuUHIMIBI 370pOBOro oOpa3za KU3HU, JIUArHOCTHUKH,
NPOPUIAKTUKA U JICUEHHS] TEHETHUYECKUX OoJie3Hell. MennuKo-reHeTH4ecKoe



KOHCYJbTUPOBAaHHUE. 3HAUYCHUE MEJIWIMHCKOM T'€HETHKH B MPEAOTBPALICHUU U JICUCHHUU
TreHEeTUYECKUX 3a00JIeBaHM YeI0BeKa.

JdeMoHcTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V. BaBuios.

Tabmuupl 1 cxembl: «MOHOTMOPHIHOE CKPEIIMBAHUE W €ro LUTOT€HETUYECKas
OCHOBa», «3aKOH pAaCIIEIUIEHUS M €ro LUTOTCHETHYECKas OCHOBa», «3aKOH YHUCTOTHI
rameTy, «JurubpumHoe ckpemuBanue», «llutonoruyeckue OCHOBBI JTUTHOPUIHOTO
CKpelUBaHusD», «Meno3», «B3auMoaeicTBUE ajUIeNIbHBIX T€HOBY, «I €HeTHUeCKne KapThl
pPacTEHHI, )KUBOTHBIX M YEJIOBEKa», «['€HeTrKa mosia», «3aKOHOMEPHOCTH HACIIEJOBaHMUS,
CLEIJICHHOIO C MOJIOM», «KapuOTUIIBI YeIOBEKA U KUBOTHBIX», « BUIbl MN3MEHUMBOCTIY,
«MomudukanmonHas HW3MEHUYMBOCTHY, «HacnemoBanme pesyc-dakropa», «leHeTnka
rpynn KpoBu», « MyTallmoHHasi U3MEHUYUBOCTHY.

OOopynoBanue:  MOJENIHM-ANIUIMKALIIH «MoHoruOpuaHoe CKpEILINBAHUE,
«Henonnoe nomuHMpoBaHuey», «urndpunHoe ckpemmuBanue», «Ilepekpéct xpoMocom»,
MHUKPOCKOIT M MHUKporpenapar «Jlpo3zodpuna» (HopMma, MyTanuud (GOpPMBI KpPBUIBEB H
OKpacku Tena), repoapuii «I'opox moceBHON.

JlaGopaTopHble M MpaKTH4ecKHe padoThI:

Jlabopatopnass pabGota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPHIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETapaTax».

JlaGoparopuas pabora Ne 6. «M3yueHne Moau(HUKAIIMOHHOW HW3MEHYUBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO PSAJIa U BAPUALIMOHHON KPUBOW.

JlabopatopHass pabora Ne 7. «AHamu3 MyTamuid y Apo30(uibl Ha TOTOBBIX
MHKponpenapaTax».

[TpakTraeckas pabota Ne 2. «CocTaBieHne U aHATU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M NPOLECC. 3apOXkKICHHUE CEJIIEKIUU U TOMECTUKALMS. YUYEHHE
H. U. BaBuioBa 0 1EeHTpax MPOUCXOXKIECHUS M MHOTO00pa3usi KyJIbTYPHBIX PACTCHH.
L{eHTpBI MPOUCXOXKICHHS TOMAITHUX KUBOTHBIX. COPT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeJeKIuU. MacCoBBIi W HWHAMBUAYaJIbHBIM OTOOPHI B
CEJIEKLIMM pacTeHWd W KUBOTHBIX. OlleHKa JKcTepbepa.  bBIM3KOpOACTBEHHOE
ckpeuiuBanue — UHOpuAMHT. Yucras nunusa. CkpellMBaHue 4YUCThIX JuUHUM. ['eTeposuc,
win ruldpuaHas cwia. HepojacTBeHHoe cKpemiuBaHnue — ayTOpuauHr. OtnanéHHas
ruOpuan3anust u e€ ycrnexu. VcKycCTBEHHBIH MyTareHe3 M IMOJIy4YeHHE IOJIUIIIONUIOB.
JIOCTHKEHUS CEJIEKLIMN PACTEHNH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MPOU3BOJACTBA. ['€HHas MHKEeHepus. DTanbl CO3JaHUS
pexkoMmOunanTHOM JIHK 1 Tpancrennsix opranu3moB. Kierounast unxenepus. Kiaetounsie
KYJIBTYPBL. MukpoKIIOHaIbHOE pa3sMHOXXEHUE pacTeHUN. KionnpoBanue
BBICOKOTIPOAYKTHUBHBIX  CEJIBbCKOXO3SIMCTBEHHBIX  OPraHU3MOB. OJKOJOTHYECKHE U
strdeckue npobseMel. MO — reneTnuecku MOAU(PHUIIMPOBAHHBIE OPraHU3MBI.



JdemMoHCcTpanum:

[Toptpetsl: H. 1. Basunos, 1. B. Muuypum, I'. 1. Kapneuenko, M. ®@. l1BaHoB.

TaOmumps! 1 cxembl: kapTa «L{eHTpbl MPOUCXOKIAEHUS U MHOTO0Opa3usl KyJlIbTYPHBIX
pactenui», «llopoabpl AOMamIHUX JKUBOTHBIX», «CopTa KYJbTYpHBIX pacTEHHUI»,
«Otnanénnas rudpuauzamnus», «Padotsl akagemuka M. ®@. BanoBay, «llonumnounus»,
«OO0bekTel  OumorexHojorum»,  «KilerouHele — KyJabTypel W KJIOHHMpPOBAaHHEY,
«KoHCTpynpoBanue 1 nepeHoc reHoB, XpOMOCOM.

O6opynoBaHue: MyJSDKH TUIOJOB M KOPHEIUIOAOB AMKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repbapuil « CenbCKOX03SIIICTBEHHBIE PACTEHUS.

JlabopaTopHble U NPpaAKTHYECKHE PA0OTHI:

Okckypcusi«OCHOBHBIE METOABI U IOCTHXKEHUS CEIEKIMN PACTEHUH U KUBOTHBIX (Ha
CEJIEKIMOHHYI0 CTaHLHWIO, IUIEMEHHYIO (epMy, COpPTOMCHBITATEIbHBIM Yy4YacTOK, B
TEIUIMYHOE XO35ICTBO, JIa0OpaTOPUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBorouMOHHASI OMOJIOTHS.

[IpeanocbuUIKM BOSHUKHOBEHUS 3BOIIOLMOHHON TEOPUH. DBOIIOLIUOHHAS TEOPUS U €€
MecTo B Ouosioruu. BnusHue 3BOTIOLMOHHON TEOpUM HA pa3BUTUE OMOJIOTUU U JAPYTUX
HayK.

CeunerenscTBa 3BoMoNnA. [laneoHTONOTHYECKME: TTOCIEN0BATEIBHOCTD MOSBICHUS
BHUJIOB B IMAJCOHTOJOTMYECKOM JIETONUCH, TNepexonHsle (opmbl. buoreorpaduueckue:
CXOJICTBO M pa3zinyue ¢payH v Gop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTHYECKHE:  CXOJCTBA M Pa3IMuusAdIMOpPHUOHOB pa3HBIX  BHJOB
NIO3BOHOYHBIX. CpaBHHTEIBHO-aHATOMHYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE,
pyIMMEHTapHble  OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH U OCHOBHBIX METa0OJIMYECKHUX MyTEeH y BCEX OPraHU3MOB.

OBomonnoHHas Teopust Y. Jlapeuna. IIpeanochulku BO3HUKHOBEHUS NApBUHU3MA.
JIBIOKyIIMe CUJIbl HBOJIOLMKM BUIOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IpHU
OTPaHUYEHHOCTU PECYPCOB, HEOIpeneaEHHass U3MEHUUBOCTh, 00pb0a 3a CyllecTBOBaHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ 0CHOBHbBIE MOJIOKEHUSI.

MukposBomonus. [lonmynsuus kak eAMHUIA BUAA U SBOJTIOLHUU.

JIBvkymue cuitbl ((hakTophl) IBOJIIOIIMU BUIOB B MpUpoie. MyTallMOHHBIN TIpoiiece
¥ KOMOMHATHBHAs W3MEHUMBOCTH. [lonmynsinoHHbIe BOJMHBI U apeid reHoB. M3omsauus u
MUTPALIHSL.

EcrecTBeHHbII 0TOOp — HanpaBistomui Gakrtop 3BoMOIUU. DOpPMBI €CTECTBEHHOTO
otbopa.

[IpucniocoOaeHHOCT,  OpraHU3MOB  KaK  pe3yiabTaT  3Bojtouuu. [Ipumepst
MPUCTIOCOOJICHHM Y OpraHu3MOB. ApoMoph03bl U HANOATATITAIIUH.



Bun u Bugoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (HOpMBI BHA000pa30BAHMUS:
reorpauyeckoe, 3K0JIOTHYECKOE.

Makpo3BoJTIOIus. Dopmsbl ABOJIIOLINHU: bunernyeckas, JTUBEPreHTHAS,
KOHBEpreHTHas1, napasuiesibHas. HeoOpaTtuMocTh 3BOMIOLUN.

[IpoucxoxaeHne OT HeCHEUUaIU3UpPOBaHHBIX MpelnkoB. [Iporpeccupyromas
crienHaIn3anurs. ATanTUBHAS paIAALIMS.

JdeMoHcTpanuu:

[Toprpetsr: K. Jlunnen, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkens, @. Mronnep, A. H. CeBeprios.

Tabmuupl 1 cxembl: «Pa3BuTHE OpraHMYEcKOro Mupa Ha 3emie», «3apobIiin
MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukc», «PopMbl OOpbOBI 3a CYIECTBOBAHUEY,
«EctectBennsliit 0T00p», «MHOrooOpa3ue copToB pacTeHu», «MHOrooopasue nopo/
KUBOTHBIX», «llomynmsuum», «MyTalMOHHAas  U3MEHYHUBOCTB», «ApoMop(dO3bl»,
«Manoamanranuny, «O01as aereHepanus», «JBuxyiime cuiibl 3Bostonuny», «Kapra-
cxema wMmapmpyta myremectBus Y. JlapBuna», «bopnba 3a cyliecTBOBaHHE»,
«IIpucnoco0aeHHOCTb OpPTraHU3MOBY, «I"eorpaduueckoe BHUJI000pa30BaHUE,
«IKOJOTUYECKOE BUA000PAa30BAHUE.

OO6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IUYHBIMU THIIAMH OKpacku, HaOop
IJIOJIOB U CeMsH, Koyuiekuus «[IpuMepsl 3alIMTHBIX MPHUCIOCOOJICHUNH Y KUBOTHBIXY,
Mozenb «OCHOBHBIC HAIIPABJICHUS YBOJIOLNUNY», 00bEMHAs MoJienb « CTpOEHUE TOJIOBHOTO
MO3Ta IMO3BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, KOmuieKius «DopMbl COXPAHHOCTH HCKOMAEMBbIX
AKUBOTHBIX M pacTeHUi», Mojaenap anmiukanus «llepekpéct XpoMocom», BiIaKHBIE
npenapatsl «Pa3Butue HacekoMoroy», «PazBuTue JAryImkmw», MUKponpenapar
«/Ipo3oduna» (HopMa, myTamuu GOpMbI KPLITLEB U OKPACKH TeNa).

JlabopaTopHbie U NPpaKTHYeCKUe PadoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHHE BUJIOB TI0 MOP(OJIIOTHUECKOMY KPUTEPHIO».

Jlabopatopuast pabora Ne 2. «Omnmcanue NpPHUCIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHUE U pa3BUTHE KM3HU HA 3eMuie.

JloHaydHbIE TIPEACTABIEHUA O 3apOXKIACHUM KU3HU. HayuyHble rumoressl
BO3HMKHOBEHHUS KM3HU Ha 3emiie: aOuMOreHe3 W MaHcrnepMmusi. XUMHUYECKas 3BOJIIOLIMS.
AOUOTeHHBbIN CHUHTE3 OPraHMYECKUX BEIECTB U3 HEOPTraHWYECKUX. DKCIEPUMEHTATIbHOE
MOATBEPKAECHUE XUMUYECKON 3BoMoIMU. HavyaibHble 3Tanbl OMOIOTrHYeCKON 3BOJIIOLIIH.
['unoreza PHK-mupa. ®dopmupoBanme mMeMOpaHHBIX CTPYKTYp HM BO3HUKHOBEHUE
npoTokieTku. [lepBble KieTkU U uX 3BomtoLMs. DopMUpOBaHHE OCHOBHBIX TPy JKHBBIX
OpPTaHHU3MOB.

Pazgutne xu3Hm Ha 3emsie mo spaMm M nepuoaam. Karapxen. Apxeilckas H
npoTepo3oiickas 3pbl. [lameo3oiickas 3pa U €€ meprobl: KEeMOPUHCKHUH, OPJIOBHKCKUH,
CUITYPUHCKNN, IEBOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o030iickast 3pa U €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, METOBOM.



Kalino3olickas 3pa u €€ neproibl: NajaeoreHOBbIA, HEOT€HOBbIN, AHTPONOT€HOBBIH.

XapakTepucTUKa KIMMara M TEOJOTMYECKUX MpoueccoB. (OCHOBHBIE ITalbl
HBOJIIOLIMU PACTUTENFHOTO U KUBOTHOTO MHpa. ApoMop(}o3bl y pacTeHUN U >KUBOTHBIX.
[TosiBneHue, paciBeT ¥ BBIMUPAHHUE TPy )KUBBIX OPraHU3MOB.

CucrteMa OpraHMyYeckoro Mupa Kak oOTpaxeHue dBoaonuu. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIIbI OPraHU3MOB.

OBOJIIOLIMST 4YENIOBEKAa. AHTPONOJIOTHS KakK Hayka. Pa3BuTue mpeacTaBieHHl O
MIPOUCXOXKJICHUH 4YeloBeKa. MeToapl M3ydeHus aHTpornoreHe3za. CxXoacTBa M paszinyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMATHUUECKOE MOJIOKEHNE YETIOBEKA.

JBrxymue cuibl (dakTopsl) aHTpororenesa. HaciencTtBeHHass U3MEHYMBOCTh U
€CTeCTBEeHHbIN oTOOp. OOIIecTBeHHbIM 00pa3 >KU3HU, HM3TOTOBJICHUE OpYIUN TpyHa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTagUU W BETBU DSBOJIIOIMM YEJIOBEKA: ABCTPANONUTEKH, UYenoBek
yMelnbld, YenoBek mnpsaAMoXomdimui, YenoBek HeaHIEpTAIbCKUM, YUeoBEeK pa3yMHBIM.
Haxoaku uckomaeMbIX OCTAaTKOB, BpPEMsl CYIIECTBOBaHHUS, OO0JACTh PACIPOCTPAHEHMUS,
00BEM T'OJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoONeOUHas (eBpa3uiickas),
HErpo-aBCTpaJIonJHasl (PKBAaTOpHAJIbHAS]), MOHTOJOHUJHAA (Aa3MATCKO-AMEPUKAHCKas).
YepTbl NOPHUCHOCOOJICHHOCTH MPEACTAaBUTENEH UYEIOBEYECKUX pac K  YCIOBHUSAM
CyliecTBOBaHMs. EnquHCTBO yenoBedyeckux pac. Kputuka pacusma.

JleMoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabmuer u  cxembl: «Bo3nukHoBenne ConHeyHOM cucTeMbl», «Pa3BuTune
OpraHU4eCKOTO MUpay, «PacturenbHas KIJIETKay, «KuBoTHas KJIETKa,
«IIpokapuoTnueckass kierka», «COBpeMEHHasi CHUCTEMa OPraHUYecKOro MUpay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOEHHUS YEJIOBEKa M YEJIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTMYECKMX HAXOJOK IPEIKOB COBPEMEHHOI'O YEJIOBEKay,
«lpeBHenmme  mroan», «JpesHue  mroau», «llepBple  COBPEMEHHBIE  JIFOIAWY,
«YenoBeueckue pacobh».

Oo6opynoBanue: mynsixu «lIpoucxoxnenue uenoBeka» (OIOCThI aBCTPAJONUTEKA,
NUTEKAaHTpONa, HeaHAepTaliblla, KPOMaHbOHLA), CJIENKH WM H300pa)KeHHs] KaMEHHBIX
opyauii MEPBOOBITHOTO YeJioBeKa (KaMHHU-YOTIEPHI, pyOura, cKkpebua),
reOXPOHOJIOTMYECcKass Talnuia, KOJUeKIus «DOopMbl COXPAaHHOCTH  HMCKOMAEMbIX
YKUBOTHBIX U PACTCHUI.

JlabopaTopHble U NPpaKTHYeCKUE PA0OThI:

[Ipaktuueckas pabora Ne 1. «M3ydeHHe HCKOMAEMbIX OCTATKOB PpACTEHUH W
KUBOTHBIX B KOJUICKIIUSAX).

DKCKypcHsi «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emiie» (B eCTEeCTBEHHO-HAYUYHBIH
WJTU KpaeBEIUECKUM My3elt).



Tema 3. Opranu3mMbl 1 OKpY:Ka0UIas cpeaa.

OKoJIOTHsI Kak HaykKa. 3aJadd M pasfesbl 3KOJIOTMH. MeToabl 3KOJIOIMYeCKUX
UCCJIEOBaHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, I1OYBEHHAs,

BHYTPHOPTaHU3MEHHAS.

Oxomornueckne  ¢akropel.  Kmaccudukamms ~— skojmorudeckux — (pakToOpoB:
abnoTnyeckne, OMOTUYECKUE U aHTPOIOTeHHbBIC. JleficTBHe KoIorndecKux (hakTOpOB Ha
OpPTaHU3MBI.

AOGuoTtnueckue (HakTOphl: CBET, TEMIEparypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoOieHusi OpraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (aKTOpoB. buonorumdeckue
PUTMBL.

buotnueckue ¢akropsl. Bugsl OMOTHUECKHX B3aUMOJEWUCTBUIN: KOHKYPEHIIHS,
XUIIHAYECTBO, cuUMOMO3 u ero ¢opmbel. Ilapazutusm, Koomepamus, MyTyalusM,
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaJIn3M. 3HAaUCHHE
OMOTHMYECKHX B3aUMOJEHCTBUM JUId CYLIECTBOBAHMUS OPraHW3MOB B IPHUPOJHBIX
COo00IIeCTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKHU NOMysiuuu. OCHOBHBIE IMOKA3aTeNNd MOIYJISIUM:
YUCJIEHHOCTh, IMJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. [unamuka
YUCJIIEHHOCTHU MOMYJISIUU U €€ PEryJIALHts.

JleMoHcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, 3. ['ekkerns.

Tabmuubr m cxembl: kKapta «lIpuponnbeie 30HbI 3emim», «Cpenasl oOuUTaHUA
opranu3zmoBy, «Doronepuoauzmy», «llomynsuuny», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH
NonyJisiuuU MHPY30puu-Ty Penbkny, «llumessie nenm».

JlabopaTopHbie U NPpaKTHYeCKUe PadoThI:

JlabopaTopnas paborta Ne 3. «Mopdosornueckne 0COOCHHOCTH PACTEHUHN U3 Pa3HBIX
MeCT OOUTAHUS.

JlabopaTtopHas pabdota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas pabora No 2. «[lofacu€r MIOTHOCTH MOMYJISIUNA PAa3HBIX BUIOB

pacTeHun.
Tema 4. Coob1iecTBa M 3K0J10TrMYECKHE CHCTEMBI.
CooOmiectBo  opranu3smMoB — OuoneHo3. CTpyKTypsl OuoOLleHO3a: BUIOBasd,

MPOCTPAHCTBEHHAs, Tpoduueckas (rumieBas). Buasi-nomuHanTel. CBsi3u B OMOIIEHO3E.

DKOJIOTUUECKHE CUCTEMBbI (IKOCUCTEMBI). [ToHsITHE 00 IKOCHUCTEME M OMOTEOIICHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHThI AKOCHUCTEMBI: TMPOAYLEHThI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BeliecTB 1 MOTOK SHEPIUHU B IKOcUcTeMe. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocucteMsbl. [lumesbie nenu u cet. OCHOBHBIE TMOKa3aTeld IKOCUCTEMBI: Omomacca,
MPOIYKIUS. DKOJIOTUIECKUE MUPAMUIBL: TPOAYKIIUHU, YHUCICHHOCTH, OroMacchl. CBOMCTBa
AKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJIsLMs, pa3Butre. CyKieccusl.



[IpupoaHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p U pEeK. DKOCUCTEMa XBOWHOrO HIIU
MIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTeHHbIE HKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpO0osKOCUCTEMBI.
bronornyeckoe u X039iCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpasne kak  (Qakrtop ycroWumBocTH  dKocucteM. CoxpaHEHHE
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['panulipl, coctaB u cTpykTypa 6mnochepsi.
’Kupoe BemectBo u ero pynkunn. OcodeHHoCcTH 6HOChepsl Kak rI100aIbHON 3KOCHCTEMBI.
JlnHamuyeckoe paBHOBECHE U 00paTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0XMMHUYECKUE IIUKJIIBI AJIEMEHTOB (Yriaepoja, a3oTa).
3oHanbHOCTH OUoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBO B Ouochepe 3emin. AHTPONOTEHHbIE HW3MEHEHHs B Ouocdepe.
['mo0anbHbIE 3KOJOTHYECKUE TPOOIEMBI.

CocyuecTBoBaHM€e NpupoAbl U yenoBedecTBa. CoxpaHeHHe OMOpazHOOOpasus Kak
OCHOBa ycToMunBocTU Ouocdeprl. OCHOBAa palMOHAIBLHOIO YIPABJIECHUSA MPUPOIHBIMU
pecypcaMu U UX MCHojiab30BaHue. JlocTrkeHNsI OMOJIOTHH U OXpaHa MPUPO/IBI.

JleMmoHcTpanuun:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmumsr u  cxemsl: «[lumessle nenw», «buolEeHO3: cocTaB U CTPYKTypay,
«ITpupoausie cooOiectBay, «llenu nutanus», «Ikojoruueckas nupamuaay, «buocdepa
U 4YeJIOBEK», «DKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMA XBOMHOIO JIECay,
«broneno3 Bomoémayn, «ArpoueHos», «lIpumepHble aHTPONOTEHHBIE BO3ACHUCTBUS HA
pupoay», «BaxkHelne HICTOYHUKHY 3arpsi3HEHUS BO3/lyXa U TPYHTOBBIX BO1», «llouBa —
BaXKHENWIIAsi cocTapistomas ouocdeps», «DakTopsl aerpaganuu nousy, «llapHUKOBBIM
abdext», «DakTopsl PaTUOAKTUBHOTO 3arps3HeHus: Omocdepn», «OOmmas CTpykTypa
ouochepr», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN dKpaH OUOChEphD,
«Kpyrosopot yriepoza B 6uochepe», «KpyroBopot azora B mpupoze».

OOGopynoBanue:  MoJeib-anmiukanus  «TunudHsle  OWOIEHO3b», TepOapuid
«PactutenbHble cooOmiecTBa», KoJulekuuu «buoneHo3», «Bpeaurenn BakHEUIINUX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYp», IepOapuu M KOJUIEKUMU PACTEHUA W >KUBOTHBIX,
MpUHAAJIEKAIIME K Pa3HbIM HKOJIOTMYECKUM TpynmnaM oAHoro Buaa, KpacHas kHura
Poccuiickoii @enepannu, n300paxkeHHs] OXpPAHSIEMbIX BUJIOB PACTEHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMSBI 110 BUOJIOI'MHA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

Cornmacao ®I'OC COOQO, ycraHaBnuBaroTCs TpeOOBaHMSI K pe3yJbTaTaM OCBOCHHUS
oOyJarouMMucsi  OporpaMM  CpeiaHero  odmero  oOpa3oBaHMs:  JTUYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yIbTaTOB OCBOCHUS MpeaMeTa « bHOIoTHs) BBIAEIEHBI
CJIEIYIOIIME COCTaBIIAIONIME: OCO3HAHHWE OOYYAIONIMMUCS POCCUUCKOW TpaKaaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEEIEHUIO,
HaJM4he MOTHBALMU K OOYUYEHHIO OMOJIOTHHM, IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX
yOex/eHUi JMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M HCTOPUYECKHUX TPaAULIUN
pa3BUTUsl OMOJOTMYECKOIO 3HAaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYyYarolUXCs
PYKOBOJCTBOBATbCA B CBOEH JEATEIIBHOCTH ILIEHHOCTHO-CMBICIIOBBIMM YCTaHOBKAMM,
NPUCYIIUMHA  CHUCTEME OHMOJIOTMYECKOr0 O00pa30BaHUs, HAJIMYME HKOJIOTHYECKOTO
MPaBOCO3HAHUS, CHIOCOOHOCTH CTABUTH LIEJIA U CTPOUTD KU3HEHHBIE TIJIaHBbI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS Ipeamera «buosmorus»  mocturarorcs B
€IMHCTBE y4eOHON M BOCIUTATENIbHOMN NEATEIbHOCTH B COOTBETCTBUHU C TPaJAULIMOHHBIMU
POCCUMCKMMHU  COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH W  JIyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, TMPUHATBIMU B OONIECTBE TMpaBUJaMU M HOPMaMH TOBEICHHUS U
CHOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS, CAMOBOCIIUTAHUS U CaMOPAa3BUTHS, Pa3BUTHUS
BHYTPEHHEHN IO3MIMM JUYHOCTH, MATPUOTHU3MA, YBAXKECHHUS K 3aKOHY U IPABOINOPSAKY,
YeJI0OBEKY TpyJa U CTaplIeMy MOKOJIEHHIO, B3AUMHOTO YBaXXEHUsI, OEPEKHOIO OTHOIICHUS
K KyJIbTYpPHOMY HACIEIWIO W TPaAUuLMsSM MHOTOHAIMOHAJIBHOTO Haponaa Poccuiickoi
denepanuu, TPpUPOIE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS YydeOHOro mnpeaMera «bUONOTHS» TOJKHBI
OTpaxaTb  TOTOBHOCTb M  CHOCOOHOCTh  OOydYaromuxcsi  PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEHN MO3UIMEN TMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUCHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOLIUX TPATULMOHHBIM LEHHOCTAM
pPOCCHUICKOro OOIIEeCTBa, PACUIMPEHUE >KU3HEHHOI'O OIbITa W OMbITa JESATENIbHOCTH B
MIPOLIECCE pEAIN3ALNA OCHOBHBIX HANPABICHUN BOCHUTATEIBHOW JESATEIBHOCTH, B TOM
YUCJIE B YaCTH:

1)rpa;xaaHCcKoOro BOCIMTAHUS

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMU OOyYaroulerocss Kak akTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IMpaB M OO0S3aHHOCTEW, YBAXKEHHE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAESITENbHOCTH TPH CO3JAAHUU YUYEOHBIX
MPOEKTOB, PEIICHUU y4eOHBIX U IMO3HABATEJbHBIX 33/a4, BHIIOJHEHHUH OHOJIOTMYECKUX
DKCIIEPUMEHTOB;



CIIOCOOHOCTh OTPEAENSTh COOCTBEHHYIO IMO3MUIMI0 IO OTHOUIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYWUTHIBAaTh B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICCTBHUS JIFOJCH C pPa3HBIMH YOCKICHHUSAMHU, KYJIBTYPHBIMH IIEHHOCTSIMU U
COLIMAJIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TMPOIECCE COBMECTHOTO BBHINOJHEHUS YYEOHBIX,
MO3HABATEIIbHBIX M HMCCIEI0BATENbCKUX 3aJ]1a4, YBAXKUTEIBHOIO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB IIPH 0OCYKIECHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COCPKaHMUS,

TOTOBHOCTb K TYMaHUTAapPHOMN U BOJIOHTEPCKOU ESITENBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCHUICKON TPaKJAHCKOW MJIEHTUYHOCTH, MaTPUOTU3MA,
YBaXEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHoM, ropaoctu 3a
CBOM Kpai, CcBOW PoauHy, CBOM S3bIK U KYyJIbTYpY, IMpOLIJIOE U HACTOsSLIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOUIEHHE K MPUPOJAHOMY HACIEIUI0 W TMaMATHUKAM MPUPOIBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAQJ] POCCUHUCKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTY, TTOHUMAaHUs 3HAUYECHHUS OMOJIOTMU B TO3HAHWUU 3aKOHOB MPHUPOJbI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyXeHHI0 u 3ammure OTtedecTna,
OTBETCTBEHHOCTb 32 €r0 Cyb0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUE JyXOBHBIX IEHHOCTEN POCCUMCKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO IMOBE/ICHUS;

CIIOCOOHOCTh ~ OIIEHHMBAaTh CUTYallMIl0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIa/a B MOCTPOCHUE YCTOMYUBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMUM POAMUTEISM, CO3JAHUIKD CEMbU HA OCHOBE
OCO3HAHHOI'O IPUHSATHSA LEHHOCTEH CEMEMHOM >KU3HU B COOTBETCTBUM C TPaAULIUASIMU
HapoaoB Poccuu;

4) 3CTETU4eCKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX OTHOIICHU;

IMOHMMAHHUE 3MOLMOHAIBHOTO BO3IACHUCTBUS JKUBOW MPUPOAbI U €€ ILEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHUIAX UCKYCCTBA, CTPEMIIEHUE MTPOSIBIISITH
Ka4yeCcTBa TBOPUYECKOHN JTMYHOCTH;

5) ¢usnyeckoro BOCNUTAHUA, (POPMHPOBAHHMA KYJIbTYPbI 310pPOBbS U
IMOLMOHAJIBLHOIO 0JIaromoJy4ns:

MMOHUMaHUE W peau3alus 3J0poBOTro M 0Oe3omacHOro obpasza >XKu3HU (310pPOBOE
MUTAaHUE, COOJIIOJICHNE TUTHEHUYECKUX MPaBWI U HOPM, COATaHCUPOBAHHBIA PEXKUM



3aHATUI W OTIbIXA, pEryisipHas Qu3anyeckas akTUBHOCTb), O€pEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U NICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHUE IEHHOCTU MPABUJI WHIAUBUIYATHLHOTO M KOJUIEKTUBHOTO OE€30MaCHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHWE TIOCIEACTBUA M HENPUSITHS BPEAHBIX MPUBbIUEK (ymoTpeOieHus
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPyA0BOIr0 BOCIMTAHMS:

TOTOBHOCTbH K TPY/y, OCO3HaHUE [IECHHOCTH MacTEPCTBa, TPYA0TI00uE;

FOTOBHOCTh K AKTUBHOW JICATEIIBHOCTH TEXHOJOTHMYECKOM U  COIMAIbHOMI
HAINPaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M  CAMOCTOSITEIBHO
BBITIOJIHATH TaKyIO AESATEIbHOCTD;

MHTEpEeC K pa3iuuHbiM chepam mnpodhecCHOHAIBHON NIeATeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiel npodeccuu U pealn30oBbIBATH COOCTBEHHBIC
KU3HEHHBIE TIJIaHbI,

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPA30BaHUIO HA MPOTSIKEHUU
BCEH JKU3HU;

7) 3KOJIOrUYE€CKOr0 BOCIIUTAHMS:

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHMUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBAHMS;

MOBBIIICHUE  YPOBHS  JIKOJIOTHYECKOM  KyJNbTYphl: MNPUOOPETEHHE  OIbITa
MJITAHUPOBAHUSI TIOCTYNKOB M OLIEHKM WX BO3MOXKHBIX TOCJEACTBUM JII OKPYXKAIOIIEH
Cpenpl;

OCO3HaHME rI00aJIHLHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM U MyTel MX PEIICHHUS;
CIIOCOOHOCTH MCMOJIB30BaTh MPUOOPETAEMbIE MTPU U3YUECHUU OMOJIOTUU 3HAHUS U
YMEHUS TPU PEIICHUH TPOOJeM, CBSI3aHHBIX C PalMOHAIBHBIM MPHUPOAOIOIH30BAHUEM
(cobOmroieHue MpaBuIiI MOBEACHUS B TIPUPOJIC, HAMIPABICHHBIX HA COXPAHEHUE PABHOBECHS

B DKOCHUCTEMAX, OXPaHy BHUJIOB, IKOCUCTEM, OUOC(hEpHI);

AKTUBHOE HETIPUATHUE JACHUCTBUM, MPUHOCSIINX BPE]l OKPYkKAIOIIECH MPUPOHON cpere,
yYMEHHUE MPOTHO3UPOBATH HeOIaronpusTHBIC AKOJIOTMYECKUE MOCJIEACTBUS
MPEANPUHUMAEMBIX AEUCTBUNA U PEAOTBPALATh UX;

HaJMYUE Pa3BUTOrO HKOJOTHUUECKOTO MBIIUICHUS, SKOJOTHUYECKON KYJIbTYpPbl, ONbITA
NEATEIbHOCTH SKOJIOTUYECKON HAaINpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMH B
MO3HAaBaTEIbHONW, KOMMYHUKATUBHON M COIMAJILHON MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON IEATEIBHOCTH SKOJOTUYECKON HAITPABIEHHOCTH;

8) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM W OOIIECTBEHHON TMPAKTUKH, OCHOBAHHOTO Ha JUANOTEe KYJIBTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJILTYPHOM MHDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W  UYMUTATEIbCKOM KYJIBTYpbl KakK CpejCTBa
B3aMMO/JICUCTBUSL MEXKTY JIFOJIbMU U TIO3HAHUS MUPA;



NOHUMaHUE crielu@uKy OUOJIOruU Kak HayKH, OCO3HaHUs €€ posii B (pOPMUPOBAHUU
pPalMOHAIIBHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUM 1IEJIOCTHOTO TpPEeJICTaBleHUus 00
OKpYJ)KaIoIeM MHpE KaK O E€JWHCTBE NIPHUPOIBI, YETOBEKa W OOIINECTBA, B ITO3HAHHUH
MPUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH TMpo0JieM COXpaHEHUs MPUPOTHOTO
paBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOW IMBUJIM3AINU:
oOecricdyeHUsT HOBOTO YPOBHS Pa3BUTUSL MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHA, CIIOCOOHBIX peIIaTh PECYpPCHBIE MPOOJIEMBI pPa3BUTHS UYEJIOBEUECTBA,
MOKMCKA ITyTeH BBIXOa U3 TJIO0ATBHBIX IKOJIOTHIECKUX MPOOJIeM U 00ECTICUCHHS TIEpex0/1a
K YCTOWYMBOMY pAa3BUTHIO, PALHOHAIIBHOMY HCHOJIb30BAHUIO MPUPOJHBIX PECYPCOB U
(hOpMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJIOTHYECKUX 3HAHWUU B IIEJSIX TOBBIIICHHUS
o0IIeil  KyJbTYpbl, €CTECTBEHHO-HayYHON TI'paMOTHOCTH, KaK COCTAaBHOW 4YacTu
(YHKIMOHATBFHOM TPaMOTHOCTH O0y4Jaromuxcs, GopMUpyeMoi mpu U3y4yeHur OMOJIOTUH;

IIOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAYKax,
CIIOCOOHOCTH MCMOJIB30BaTh MOJydYaeMble 3HAHUS ISl aHau3a U OOBIACHEHMS SIBICHUUN
OKPY>KaIOIIIET0 MUPA U MPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUE JIeJIaTh 00OCHOBAHHbIE
3aKJIFOUCHHUS HA OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIMUXCS JAHHBIX C ILEJbI0 MOTYyUYCHUS
JTIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENILHO UCIOJIb30BaTh OMOJIOTMUECKHUE 3HAHUS JJIsi PEIICHUS
po0JIeM B pealIbHBIX KU3HEHHBIX CUTYAIIUSIX;

OCO3HAaHMWE I1IEHHOCTHM HAy4YHOM JIESITEIbHOCTH, TOTOBHOCTh  OCYILIECTBJISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO 1€ TEIbHOCTh MHINBUIYAIIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTBH K HEMPEPHIBHOMY O00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUU MO OMOJOTUU B COOTBETCTBUU C KM3HEHHBIMHU
MOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbie  pe3yJbTaThl  OCBOCHHS ydeOHOoro mnpeamera «buomorusy»
BKJIFOYAIOT:  3HAYMMbIe i1 (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIE)  OOIIEHAYYHbIE TMOHATHSA, OTPaXKaIoUUe
1[EJIOCTHOCTh HAYYHOU KapTHUHBI MUpa U CHEIU(PUKY METOIOB MO3HAHUSI, UCIIOJIH3YEMBIX B
€CTEeCTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBJICHHUE, MMPOIECC, CUCTeMa, HAay4YHbIH (akT,
MPUHIINAI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCleJ0oBaHUEe, HaOJOJACHUE,
U3MEPEeHHE, OKCIEPUMEHT W  JPYyTUX), YHUBEpPCaJbHbie  y4YeOHBIE  JCUCTBUS

(mo3HaBaTeIbHEIC, KOMMYHUKATHUBHBIE, pEryJsTUBHBIC), obecreunBaroIme
dbopmupoBanne  (DYHKIIMOHAIBHONH TPaMOTHOCTH W CONMAJIBHONH  KOMIICTEHITUU
oOyyarommxcs, CITOCOOHOCTH 00yUaroIMXCs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHUECKUE 3HAHMS M YHUBEPCATbHBIE YUeOHBIC IEHCTBHUS
B MIO3HABATEJILHOW W COLMAIILHOWM MTPAKTHKE.



MertanpeamMeTHble  pe3yibTaTbl  OCBOGHHS  IPOrpaMMbl  CPEIHEro  OOIIero
o0Opa30BaHMsI JOJIKHBI OTPAXKATh:

OBiaeHue YHMBEPCAJbHBIMHM Y4eOHBIMH N03HABATEJIbHBIMH 1€ICTBUSIMH:

1)0a30Bble JIOrHYeCKHE TeHCTBUA:

CaMOCTOSITENIEHO (POPMYJIMPOBATh U aKTyaJIU3UPOBATH MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN MPUEMBI JOTMYECKOTO MBIIUICHUS (aHalu3a,
CUHTE3a, CpPaBHECHMsI, Kiaccupukaimm, 0000IIeHNsI), paCKpbIBaTh CMBICT OMOJOTHUECKHIX
MOHATUN (BBLIETATH MX XapaKTEepHbIE MPU3HAKW, YCTAHABIMBATh CBS3HM C JPYTUMHU
MOHSATUSIMHU );

ONpENENsATh UEIN ACSITEIbHOCTH, 3a/1aBasi NapaMeTpbl U KPUTEPUU UX JAOCTHKEHUS,
COOTHOCHUTB PE€3YJIbTAThI IEATEILHOCTH C MOCTABJICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUA JUIsl OOBsICHEHUS (DAKTOB U SBJICHHUM KUBOU
PUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JETyKTUBHBIC, MO AHAJOTHUH),
BBISBIIAITH  3aKOHOMEPHOCTH M IPOTUBOPEYHsT B  PACCMAaTPUBAEMBIX  SIBJICHUSX,
(opMyIUpPOBaTh BHIBOJBI U 3aKIIOUYEHUS;

MPUMEHATh CXEMHO-MOJENIbHBIE CPEACTBA [JIsl MPEJICTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOUICHU B M3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUUI
Pa3HOTro poJia, BBISIBICHHBIX B PA3JIMYHBIX HH(POPMAILIMOHHBIX UICTOYHHKAX;

pa3zpalaThiBaTh IUIAaH pEIIEHUS MpoOJeMbl C YUYETOM aHalu3a HMEIOIUXCS
MaTepHualbHBIX 1 HEMATepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHMBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCIIEACTBUN AECSITEIBHOCTH;

KOOPAMHUPOBATh U BBHINOJHATH pabOTy B YCJIOBHUSAX pPeajbHOrO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IPU PELLICHUU KU3HEHHBIX MPOOJIEM.

2)0a30BbIe MCCIIe0BaATEILCKUE 1eHCTBUSA:

BJA/IeTh HABbIKAMHU Yy4e€OHO-UCCIIEOBATENLCKOM M TMPOEKTHOM J1€ATENbHOCTH,
HaBbIKAMU pa3pelieHus MpoOsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB PEUIEHUs IPAKTHYECKUX 3aJad, MPUMEHEHUIO PA3JIMYHBIX METOJOB
MO3HAHUS;

UCIIOJIb30BaTh Pa3jUYHbIe BUbI JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAlUY, MPEOOPA30BaHUIO U MPUMEHEHHIO B YYEOHBIX CUTYaIUsiX, B TOM YHCIE
IPU CO3JJaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(dopMHpOBaTH HAYUYHBI THUI MBIIUICHUS, BJIAJAETh HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSMU U METOJAMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIEC 3a7a4l B 00pa30BaTEIbHON AESATENbHOCTU
Y KU3HEHHBIX CUTYalUsX;



BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTYaJIM3UPOBATH 3a/1ayy, BBIJIBUTaTh
rUNoTe3y €€ peleHusi, HaXOAUTh apryMEHTHI ISl JI0Ka3aTelbCTBA CBOUX YTBEPKACHUIA,
3a/1aBaTh MAPAMETPhI U KPUTEPUH PELIEHUS;

AHAJIM3UPOBAaTh IOJYYEHHBIE B XOJI€ PELICHUS 3aJlayd pe3yJbTaThbl, KPUTUUYECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH II€JICHANIPABICHHBIN MOUCK IEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCUOHATIEHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0O W MPaKTUYECKyl0 00yactu
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 00JIaCTeN;

BBIJIBUTaTh HOBBIE WJIEH, MIPEAJIaraTh OPUIMHAIBHBIEC MTOAXOAbl U PEIICHHMS], CTABUTh
MpoOJIEMBI U 3a/1a4H, I0IyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora c ungopmanmei:

OpUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX HH(OpManuu (TEKcTe Y4eOHOro
ocoOus, HAyYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIOBAPAX M CIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaIU3UpOBaTh HHPOPMALIUIO PA3TUYHBIX
BUJOB U (opM TmpencTaBieHUs, KPUTUYECKHM OLIEHHWBATh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEYNBOCTH;

(opMyIMpPOBATH 3aMPOCHl U MPUMEHSATH PA3IMYHbIE METOJIbI MIPU MOUCKE U OTOOpE
Ouonoruueckor HHGopMaIu, HeoOX0JUMOMN AJIs1 BBIIOJIHEHHsI Y4eOHBIX 3a/1a4;

npuodpeTaTh ONBIT  MKCIOJNb30BaHUS  HMHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBaTh KYJbTypy AaKTUBHOTO HCIOJb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATHh ONTUMAJIbHYIO (OPMY MPEACTABICHHUS OHOJOTMYECKON
uHdopmaruu (cxembl, rpaduky, TMarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAaUE€CTBE CPEJCTBAa IpU padoTe ¢ OMOIOrHuecKoin
uH(popManuen: NPUMEHITh XUMUYECKHE, (PU3MYECKHME W MaTeMaTUYEeCKUE 3HAKU U
CUMBOJIbI, (hOpMyJibl, a0OpEeBUATYPY, HOMEHKJIATYPY, UCIOIb30BaTh U NpeoOpa3OBbIBATh
3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISAIHOCTH;

BJa/IeTh HaBbIKAMHU pACMO3HaBaHUS M 3alIUThl MH(OpMAIMH, HWHOOPMALUOHHON
0€30MacCHOCTH JTMYHOCTH.

OBjajieHue YHMBEPCAJbHBIMM KOMMYHHUKATUBHBIMM /1€/iCTBUSIMU:

1)o0menne:

OCYIIECTBIISAITh KOMMYHHMKAI[MM BO BCeX c(epax >KHW3HHM, aKTHMBHO y4acTBOBaTh B
JUaliore Wik AUCKYCCHU MO CYHIECTBY 00CYykIaeMoil TeMbl (YMEHHE 33aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJICHUS OTHOCHTENILHO BBINIOJHEHHS MpeAsiaraéMoi 3aJaud, YUUTHIBATh
MHTEPECHI U COTJIACOBAHHOCTD MO3UIIMI IPYTUX YYACTHUKOB AUAJIOTa UK AUCKYCCHUH);

pacno3HaBaTh HeBepOaIbHbIE CPEACTBA OOLIECHUS, TOHUMATh 3HAYEHHE COLUATBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS] KOH(IMKTHBIX CUTyallUid, yMEThb CMSAr4ath
KOH(JIMKTHI U BECTH NEPETOBOPHI;



BIAJETh pA3NIUYHBIMU cHocobamMu OOLIEHUS U B3aWMOJAEWCTBHSA, IOHMMATH
HaMEpEeHUsl OPYIuX JIOACH, MPOSBIATh YBaXKUTEIbHOE OTHOLIEHHE K COOECETHUKY U B
KOPPEKTHOI (popme PopMyTUpOBaTH CBOM BO3PAKCHHS,;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOKO TOUYKY 3PEHUS C MCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB.

2)coBMeCTHAsA AEATEJIbHOCTD:

MIOHUMATh W UCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U UHAMBUAYAJIBHON paOOThI
IpU pEIIeHnH OMONOrMYecKoi mpoOaemMbl, 00OCHOBBIBATh HEOOXOAUMOCTH MPUMEHEHHUS
IpyHNoBbIX (HOPM B3aUMOJEHCTBUS NPU pEeLICHUH y4eOHOM 3a/1auH;

BbIOMpaTh TEMAaTUKY U METO/Ibl COBMECTHBIX JEUCTBUN C YUETOM OOILIUX HHTEPECOB U
BO3MOXHOCTEW KaX10I0 YWICHA KOJUIEKTUBA,

OPUHUMATh LEIH COBMECTHON JEATEIBHOCTH, OPraHW30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBUSA MO €€ JOCTHXKEHUIO: COCTABIIATH IUIAH JEUCTBUM, PACIPENEIATH POJIM C YUETOM
MHEHUW YYaCTHUKOB, O0CYKJIaTh PE3YJIbTATHl COBMECTHOM padOTHI;

OLICHMBATh KAdye€CTBO CBOEr0 BKJIAJa M KaXJOr0 Y4acCTHHKA KOMAaHJIbl B OOILUH
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipeyiaratb  HOBBIE  IPOEKTHI, OLEHWBAaTh HJAEHM C IIO3UIMUM  HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh NMO3UTHUBHOE CTPATETMYECKOE MOBEIAEHUE B PA3JINYHBIX CHUTYALUSX,
IPOSIBIISATH TBOPUECTBO U BOOOpaAKEHHE, ObITh MHUIIMATUBHBIM.

OBi1aieHHe YHMBEPCAJBHBIMH PEryJIsiITHBHBIMH 1efiCTBUSIMHU:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIsl BBIABICHUS MPOOJIEM M MX pEUIeHUs B
’KU3HEHHBIX U YUeOHBIX CUTYyalUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHWM II€JIEBbIE M CMBICIOBBIE YCTAHOBKH B
CBOUX JEUCTBUAX M IOCTYIKAX 10 OTHOLIECHUIO K XKUBOW NPUPOLIE, CBOEMY 310POBBIO U
30POBBIO OKPYIKAOLIUX;

CaMOCTOSITEJIBHO ~ OCYLIECTBIIATh  ITO3HABATEIBHYIO  JESATEIBHOCTb,  BBISBIATH
mpoOJeMbl, CTaBUTh U (HOpPMYyIHMpPOBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTELHOMN
NEATEIIBHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUJIaH PEHICHHS MPOoOJeMbl C YYETOM HMEIOIMIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUM;

JABAaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacuIMpsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, ApryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTh 3a
pelieHue;

OLICHHMBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKON SPYAUIMH B Pa3HbIX
00J1acTsAX 3HAHUH, MOCTOSTHHO MOBBIIIATH CBOW 00pa30BATENbHBIN U KYJbTYPHBIH YPOBEHb.



2)CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPEKTHUBbI B JESATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEIISIM;

BJIQJICTh HAaBBbIKAMH I103HABATEIBHOW pe(IIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUNA U MBICTUTENBHBIX MPOIECCOB, UX PE3yJbTATOB MU OCHOBAaHUM, HCIOJIH30BAThH
puEMBI pedIeKCHH 71 OIICHKU CUTYAIlMH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUSI 0 UX CHUKEHHUIO;

IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATU3€E PE3yIbTaTOB IESITEIbHOCTH;

3)npuHsATHE CeONA U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAst CBOU HEJOCTATKU M JIOCTOMHCTRBA,;

NPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

MIPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOT0 YeI0BEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbrathl ocBoeHus: nporpammbl COO mo OGuosiornu Ha 0a30BOM
YpPOBHE BKIIIOYAIOT crenuduyeckue maig ydeOHoro mnpenMera «buonorus» HaydHbIE
3HaHUS, YMEHUS U CIIOCOOBI JEHCTBUI 10 OCBOEHUIO, MHTEPIIPETALIUM U MPEoOpa30BaAHUIO
3HAHWM, BBl JCATEIBHOCTH MO MOJYYCHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B
pa3MYHBIX YYEOHBIX CHUTyallMsAX, a TakKe B pEaJbHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSA3aHHBIX ¢ Owuojorueid. B mporpamme mnpeamMeTHbIE pe3yJbTaThl MPEACTABICHBI IO
rojam oOy4eHusl.

[IpeameTHBIC pe3ysbTaThl OCBOCHHS ydeOHOTO mpeamera «buonorus» 6 10 knacce
JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW ECTECTBEHHO-HAYYHOW KapTHUHBI
MHpa W HAy4YHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATBHOW IPaMOTHOCTH YeJIOBEKa JJis PEIICHUs
KU3HECHHBIX 3a]1a4;

YMEHUE DPACKPBIBATh COJEp)KaHHE OUOJIOTHYECKUX TEPMHUHOB U TIOHSATUN: >KU3HB,
KJICTKA, OpraHu3M, MeTaboau3M (0OOMEH BEIIECTB M IMPEBPAICHUE YHEPTHUH), TOMEOCTa3
(camoperynsiiusi), ypOBHEBasi OpraHU3alUsi KUBBIX CHUCTEM, CaMOBOCIPOMU3BEIACHUE
(penpoayKius), HACJIEICTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE;

yMEHHE U3J1araTh OMOJIOTHYECKUE TeOpHuH (KJIeTOYHAsl, XPOMOCOMHAs!, MyTalluOHHasI,
IEHTpaJIbHAS JJOTMa MOJIEKYJIsIpHON Omosiorun), 3akousl (I'. Mennens, T. Moprana, H. U.
BaBunoBa) u yueHuss (0 IMEHTpax MHOrooOpa3us W TPOUCXOXKICHUS KYJIbTYPHBIX
pactenunii H. 1. BaBunosa), onpenensiTe rpaHUlbl UX MPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHE BIaJCTh METOJaM{ HAy4YHOTO TO3HAHHUS B OMOJIOTHHU: HAOJIOJCHHUE U
OINMCAHUE JKUBBIX CHCTEM, MPOIECCOB U SBJICHHUM, OpraHu3alyds W MOPOBEICHHUE
OMOJIOTUYECKOTO DJKCMEPUMEHTA, BBIABUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH



MEXAY  HUCCIEAyEeMbIMH  BEIUYMHAMH, OOBSICHEHHUE TIOJYYEHHBIX  pE3yJIbTaTOB,
MCIOJIb30BAaHHBIX HAyYHBIX TOHSTHI, TEOPUH M 3aKOHOB, YMEHHUE JeNaTh BBIBOJbBI Ha
OCHOBaHUU MOJYYCHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE TMPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT H
AYKApHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIECCOB:
oOMeHa BeIleCTB W MPEBpallleHUs] SHEPIHMH B KIETKE, (POTOCHMHTE3a, IMIACTHYECKOrO U
OHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Mei03a, OIUIOJOTBOPEHUS,
Pa3MHOKEHUs1, MHAWBUIyaJIbHOTO PAa3BUTHUA OpraHu3Ma (OHTOTEHE3);

YMEHHE TMPUMEHITh TMONY4YCHHbIE 3HAHUS s OOBSICHEHHS OMOJIOTUYECKUX
MPOLIECCOB U SIBJICHUM, JUIsl IPUHATHSA MPAKTUYECKUX PELICHUN B MOBCEIHEBHOW KU3HU C
HeNnblo o0ecredeHus: 0€30MacCHOCTH CBOETO 3/I0POBbSI U 3[J0POBbSI OKPY’KAIOIIMUX JIIOJIEH,
COONIONICHUS HOPM TPaMOTHOTO TIOBEACHHUS B OKpYKAIOIIEH MPUPOTHONM  Cpele,
MOHMMAaHUE HEOOXOIMMOCTH HCIOJIB30BAaHUS JTOCTHKEHUH COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTMH JUIsl paliMOHAIBHOTO IPUPOIOTIOIB30BaAHUS;

YMEHHME peIlaTh 3JIEMEHTapHble T€HETHUECKHE 3aJaud Ha MOHO- U JUTHOpUIHOE
CKpEILMBAHUE, CILEMJICHHOE HAaclIeJOBAaHUE, COCTaBISATh CXE€Mbl MOHOTHOPUAHOIO
CKpEILMBAHUSA I IPE/ICKa3aHusl HACIeI0BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMIOJHATH JTA0OPAaTOPHBIE W MpPaKTHUeCKue paboThl, COOMIONATh MpaBHIia
npu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYJOBAHUEM;

yMEHHE  KPUTHYECKM  OLIEHMBAaTb W  HUHTEPHPETHUPOBATH UHpOpMaLHIO
OMOJIOTMYECKOTO COJEpKaHUs, BKIIIOYAIOLIYIO IICEBJIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
HMCTOYHHUKOB (CpeACTBA MAacCOBOM HMH(POPMALIMHM, HAYYHO-TIOMYJISIPHBIE MaTepUasbl),
TUYECKHE  aCMeKThl COBPEMEHHBIX  HCCIEAOBaHWNA B  OHWOJOTHH, MEIUIMHE,
OMOTEXHOJIOTHH;

yMEHHUE Co37aBaTh COOCTBEHHBIC TMHUCHMEHHBICE W YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOrHYecKyl0 MH(GOPMALMI0O U3 HECKOJbKMX HCTOYHMKOB, I'PAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OMOJOTHUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydyeOHOTO mpeamera «buonorus» é 11 knacce
JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJOTUH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (POPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa W HAYYHOTO MHPOBO33PEHHs, O BKJIAJ€ POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-
OHMOJIOTOB B pa3BUTHE OMONOTHH, (GYHKIIMOHATHHONW TPAMOTHOCTH Y€JIOBEKa ISl PEIICHUS
’KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHUE OHOJIOTMYECKUX TEPMHUHOB M TMOHSTHM: BHI,
MOMyJisAlKsS, TeHOMOHA, SBOJIOUUS, JBIWXKYIIME CHIbl  ((aKTOpbl)  SBOJIIOLUH,
MPUCIIOCOOJIEHHOCTh ~ OPraHM3MOB,  BHJA000pa30BaHUE, OSKOJOTUYECKHE  (PaKTOPBHI,
HKOCHCTEMA, MPOIAYLEHThI, KOHCYMEHTBI, PEIyLEHTbI, LEeNH MHUTaHUS, SKOJIOrMYecKas
paMuia, OMoreoIeHo3, onocdepa;

yMEHHE Hu3Jlaratb OHOJOrMYecKkue Teopuu (dBomonuoHHas teopus Y. JlapBuHa,
CHUHTETHUYECKasi TECOPHUS IBOJIIOLIMH ), 3aKOHBI K 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXOCTBA



K. M. bapa, uepenoBanus riaBHbIX HampasieHuil u myteit sBomonuu A. H. CeBepriosa,
yuenust o 6uochepe B. M. Bepnanckoro), onpenenstb rpaHuilbl UX TPUMEHHUMOCTH K
KUBBIM CUCTEMaM;

YMEHHME BIAJETh METOJAaMU HAYYHOTO II0O3HAaHUS B OWOJOTUM: HAONIOJECHUE U
ONMKMCAHWE JKUBBIX CHUCTEM, IMIPOLIECCOB U SABJICHHUM, OpraHM3alus W MPOBEACHUE
OMOJIOTUYECKOTO JSKCIEPUMEHTA, BBIJBU)KEHUE THUIOTE3bl, BBIABICHUE 3aBUCUMOCTH
MEXIy HCCIEAYeMBIMA  BEIWYMHAMH, OOBSCHCHHE TMIOJYYCHHBIX  PE3yJIbTAaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMEHHE JeJaTh BHIBOJABI Ha
OCHOBAHHH MOJYyYEHHBIX PE3yIbTaTOB;

YMEHUE BBIJCISATh CYIIECTBEHHBIC MPU3HAKUA CTPOCHUS OUOIOTHYECKUX OOBEKTOB:
BUJIOB, TMOMYJISALUNA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIyIEHTOB, OHOrEOIICHO30B U
HKOCHCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEACTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOIO
oTOOpa, BUI000pa30BaHuUs, MPUCIIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBUS SKOJOTHUYECKUX
(akTOpOB Ha OpraHW3Mbl, IEpeHOCa BEHIECTB U TIOTOKAa SHEPIHMH B HSKOCHUCTEMAX,
AHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMaX CBOEH MECTHOCTU, KPYrOBOPOTa BEIIECTB U
OMOTCOXMMHUUYECKHUX ITUKIIOB B Onocdepe;

YyMEHHE TPUMEHSATH TMIOJIY4YEHHBIC 3HAHUA I OOBACHCHHS OHMOJOTHYCCKUX
MIPOIIECCOB U SIBJICHUH, JJISl TIPUHSITHS MPAKTHYCCKUX PEIICHUA B TTOBCEIHEBHOMN JKU3HU C
1eNbI0 0OecredeHus] OE30MacHOCTH CBOETO 3/I0POBbS M 3/I0POBBSI OKPYKAIOIIUX JIFO/ICH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEJEHHUS B OKpYXalollled MPUPOTHON  cpee,
MMOHUMaHUE HEOOXOJAMMOCTHU MCIOJIb30BAHUS JTOCTUKEHUN COBPEMEHHOM OMOJIOTHU IS
paIoHaIBHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE pelaTh »JJIEMEHTapHble OWOJIOTUYECKHE 3a7aud, COCTaBJISATh CXEMBI
MepeHOCca BEIIECTB U SHEPTUU B dKOCHUCTEMAX (1IEMU MUTAHMUS);

yMEHUE BBIMOJIHATH JTAOOPATOPHBIE M MpaKTHYECKUE PabOThI, COOMIOAATh MpaBHIIa
pHu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTHYECKH  OIICHWBATb W  WHTEPHPETUPOBATH nH)OpMAITHIO
OMOJIOTHYECKOTO COJepXKaHMs, BKIIIOUYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS W3 Pa3IHMYHBIX
HMCTOYHUKOB (CpelCcTBA MaccoBOM HH(pOpPMAIMKM, HAYYHO-TIOMYJISIPHBIE MaTepuabl),
paccMaTpuBaTh IIO0ATBHBIE YKOJIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH, (OPMHPOBATH
110 OTHOUIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3[1aBaThb COOCTBEHHBbIE MHCHbMEHHBIE M YCTHBIE COOOILEHHs, 0000mIas
Ononornueckyro WHGOPMAIMI0O U3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSTUWHBIN ammapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoaudecTBo 4acoB

Ne
HaumeHnoBaHue pa3/iesioB u

n/n Bcero

KonTpoJbHbIe
TeM NMPOrpamMMbl

padoThbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(uudposrbie)
o0pa3oBaTe/bHbIE

pecypchl

Bujanbl 1esiTeJILHOCTH C
yueToM padoueit
MPOrpaMMbI
BOCIIUTAHHSA

1 Buonorus xak Hayka 2 0 0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

Juanor, HarpaBJIECHHbBIN
Ha [IOHUMaHUE

cieunu UKy OMOJIOTHH KaK
HayKH, OCO3HaHUs €€
poiu B OpMUPOBAHUN
paIoOHaIBLHOTO HAYYHOTO
MBIIICHHS], CO3TaHUH
L[EJIOCTHOTO
IpeJICTaBICHUs 00
OKpY’KarollleM MUPE KaK O
€IMHCTBE MTPHUPO/IHI,
YeJI0BEeKa U O0IeCTBa, B
MO3HAHUU NPUPOTHBIX
3aKOHOMEPHOCTEN U
peleHnu nmpobdiaem
COXPaHEHHUs TPUPOIHOTO
paBHOBECHS

JKuBrnle cucteMbl U UX
OpraHu3aIus

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c292

becena o nonnumanuu
CYIIHOCTH METOJIOB
IIO3HAaHUA, I/ICHOJII)3yeMI)IX
B €CTCCTBCHHBIX HayKax,
CIIOCOOHOCTH
HCIIOIL30BaTh
MOJTy4aeMble 3HAHUS [T



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

aHaln3a U OObsICHEHUS
SIBJICHHH OKPY>KarOIIETro
MUpPA U TPOUCXOSIINX B
HEM M3MEHEHUW, YMEHUE
JIeJ1aTh 000CHOBAHHBIE
3aK/II0YEHNS HA OCHOBE
Hay4HBIX (AKTOB U
MMEIOIIMXCS TaHHBIX C
EJIBIO MTOTYUYEHUS
JIOCTOBEPHBIX BHIBOJIOB

XUMHUYECKUN COCTaB U
CTPOECHUE KIIETKH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

becena o nonnmanuu
CYIIHOCTH METOJ/IOB
MO3HAHMUSI, UCTIOJIb3yEMBIX
B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH
UCII0JIb30BAaTh
NoJIy4aeMble 3HaAHUS IS
aHa/M3a U 00BACHEHUS
SIBJICHUH OKPY KaIOLLEro
MHUpa U TPOUCXOJIAIIUX B
HEM M3MEHEHU, YMEHHUE
nenath 000OCHOBaHHBIE
3aKJTIOYEHUS Ha OCHOBE
HAy4YHBIX ()aKTOB U
MMEIOIINXCS JaHHBIX C
LEJbIO MOTYYEHUs
JIOCTOBEPHBIX BHIBOJIOB

)KI/ISH@JI@SITCJ'IBHOCTB KIJIIETKHN

bu6muoreka [IOK
https://m.edsoo.ru/7f41c292

becena o monumanuu
CYIIHOCTH METO/IOB
MO3HAHMUSI, UCTIOJIb3YEMBIX
B €CTCCTBCHHBIX HaYKaX,



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

CIIOCOOHOCTH
UCTIOJIb30BATh
MOJTy4aeMbIC 3SHAHUS TSI
aHanm3a 1 OOBSICHEHUS
SIBJIEHUI OKPY’KAOLIErO
MUpPA U TPOUCXOSIINX B
HEM M3MEHEHU, YMEHUE
nenatb 000CHOBAHHBIE
3aKJIFOUYEHHUS HA OCHOBE
HaYYHBIX ()aKTOB U
UMEIOIIUXCS JAHHBIX C
EJBIO TIOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB

PazmBoxenue u
VHMBUYaJIbHOE Pa3BUTHE
OpraHu3MoOB

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c292

Juanor, HanpaBIeHHBIN
Ha 3aMHTEPECOBAHHOCTH B
MOJTy4YeHUHU
OHMOJIOTUYECKHX 3HAaHUH B
IEJISIX TIOBBIIICHUS OO
KYJbTYpPbl, €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH,
KaK COCTaBHOMW 4acTu
(yHKIIMOHATBHON
IPaMOTHOCTH
oOyyarouxcs,
(dhopmupyemoit npu
M3y4YeHUH OMOJIOTUU

HaCJ'IC,Z[CTBCHHOCTB n
HU3MEHYUBOCTb OPraHU3MOB

1.5

bubnmuoreka [IOK
https://m.edsoo.ru/7f41c292

Jwarnor, HarnpaBJIeHHBIN
Ha 3aMHTEPECOBAHHOCTH B
MOJTyYEHU N
OHMOJOrMYEeCKUX 3HAHUM B
LeJISIX TIOBBIIIEHUSI 001ei



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

KYJbTYpPbl, €CTECTBEHHO-
Hay4HOU I'PaMOTHOCTH,
KaK COCTaBHOM 4acTH
(yHKIIMOHATBHON
IPaMOTHOCTH
obOyyJarouxcs,
dhopmupyemoit mpu
U3Y4YEHUU OMOJIOTHH

Cenexius OpraHU3MOB.
OCHOBBI OMOTEXHOJIOTHH

bubmnoreka [JOK
https://m.edsoo.ru/7f41c292

Juarnor, HanpaBJICHHbIN
Ha YOS KIEHHOCTH B
3HAYUMOCTU OMOJIOTUU
JUISL COBPEMEHHOM
UBUJIH3AIUH:
o0ecrnie4yeHus HOBOTO
YPOBHS Pa3BUTHS
MEJMIIMHBI, CO3[JaHHe
MEPCIICKTHBHBIX
OHMOTEXHOJIOTHH,
CIOCOOHBIX pelaTh
pecypcHbIe MPOoOIEeMBI
pa3BUTHS YETIOBEUECTBA,
MOMCKa MyTEN BBIXOJAA U3
JI00ATBHBIX
9KOJIOTMYECKUX MpobIemM
U o0ecreyeHus nepexoia
K YCTOMYUBOMY
Pa3BHUTHIO,
paIoHaITbHOMY
UCTIOJIb30BaHUIO
MIPUPOIHBIX PECYPCOB U
(hOpMHUPOBAHUIO HOBBIX



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

CTaHOApTOB XU3HU

JlesTenbHOCTh MO

8 PesepBioe BpeMs 1 bub6mmorexa LIOK OCO3HAHHUIO JTUYHOT'O
https://m.edsoo.ru/7f41c292 | BkJa/ia B IOCTPOCHUE
YCTOWYHUBOTO OYIyIIErO
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB
TeM NMPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHBbIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bunnl g1esiTeJILHOCTH €
y4eToM padoueit
NporpaMMbl BOCIMTAHUS

DBOIOIMOHHAST OUOJIOTHS

bubmuoreka [JOK
https://m.edsoo0.ru/7f41

cc74

Juarnor, HanpaBJIECHHbBIN HA
3aMHTEPECOBAHHOCTD B
MOJTyYeHUU
OHMOJIOrMYeCKHUX 3HAHUII B
LEeJISIX TOBBIIICHHSI 0011Iei
KYJbTYpPBl, €CTECTBEHHO-
HAy4YHOU rPaMOTHOCTH, KaK
COCTaBHOM 4acTH
(byHKIMOHATBHON
IpPaMOTHOCTH
o0yJaronmxcs,
bopmupyemoii mpu
U3y4eHUH OMOJIOruu

Bo3HuKHOBEHUE U pa3BUTHE
JKA3HU Ha 3emire

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
cc74

Jwnanor, HanpaBieHHBIA Ha
3aMHTEPECOBAHHOCTD B
MOJIy4E€HUHU
OMOJIOTMYECKUX 3HAHUH B
LEeJIAX TOBBILICHUs 001Iei
KYJbTYpPBI, €CTECTBEHHO-
Hay4HOU I'PaMOTHOCTH, KaK
COCTABHOM 4acTH
(GyHKIIMOHATBHOU
IrPaMOTHOCTH
oOydJaronmxcs,
dbopmupyemoii npu
U3y4eHUH OHOJIOruu



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Opranu3Msbl 1 OKpy:Karolas
cpena

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

cc74

Ponesas urpa,
HaIpaBJICHHAs Ha
IIOBBILLIEHUE YPOBHS
JKOJIOTUYECKOHN KYJIbTYPHI:
npuoOpeTeHne OnbITa
IJTAHUPOBAHUS IIOCTYTIKOB
Y OLICHKH UX BO3MOYKHBIX
HOCJIENCTBUN 1A
OKpYKaroIlen Cpepl

COO6H.[€CTBa H 5KOJIOTHYCCKHUC
CUCTCMBI

bubmuoreka [JOK
https://m.edsoo0.ru/7f41
cc74

VY4eOHble cuTyaluu,
HaIpaBJIEHHbIC HA
9KOJIOTHYCCKHU
1eaecoodpasHoe
OTHOIIIEHUE K MPUPOJIC KaK
UCTOYHUKY JKU3HH Ha
3emiie, OCHOBE €&
CYIIIECTBOBAHHS

) PesepBHOe Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
cc’74

JlesiTenbHOCTD 110
OCO3HAHMIO JTMYHOTO
BKJIa/Ia B TIOCTPOCHHE
YCTOMYMBOTO Oy TyIIETO

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBO yacos
Ne DJIeKTPOHHbIe HM(POBbIe 00pa3oBaTeIbHbIE
Tema ypoxka Bcero Kourpoubnbie | IlpakTHyeckue
n/n pecypchl
padoThbI padoThbI
bubmuorexa [JOK
1 b 1 0 0
MOTIOTIDL B CHCTEME HayKk https://m.edso00.ru/863e6122https://m.edso00.ru/863e632a
MeTo1b1 TO3HAHMS KUBOH
npuposl. [Ipakruueckas padora
2 Ne 1 «Mcronp30BaHKe pa3IMYHbIX 1 0 0.5 bubnuoteka [IOK https://m.edsoo.ru/863e6122
METOJIOB TIPU U3YICHUN
OMOJIOTHYECKUX 0OBEKTOBY
b
3 HOTIOTIHCCIHNE CHCTEMBL, 1 0 0 bubimoreka IOK https://m.edsoo.ru/863e6564
MIPOLIECCHI U X U3YYEHHUE
X i .
4 FIMHHCCIII COCTab [ICTRR 1 0 0 bubmuoreka [{OK https://m.edsoo.ru/863e674e
Bona u muHepanbHbIE COH
b .C
5 SICH, LOCTAB 1 GTpoeHHe 1 0 0 bubnuoreka [{OK https://m.edsoo.ru/863e6b72
0enKoB
depMeHTHl — OHOJIOTHYECKHE
KatanuzaTopsl. JlaboparopHas
6ota Ne 1 «1
6 pabota % 1 « :queHHe 1 0 0.5 bu6nuoteka LIOK https://m.edsoo.ru/863e6b72
KaTAIUTUYECKOU aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
7 VYraeBoasl. Jlunuasl 0 0 bubmuoreka I{OK https://m.edsoo.ru/863e6870
8 HyxennoBble kucinotsl. ATD 1 0 0 bu6muoreka L{OK https://m.edsoo.ru/863e6d5¢
4
9 CTOPHSL 1 METOARI HIYHCHIA 1 0 0 bubmuoreka [{OK https://m.edsoo.ru/863e6e88
kietku. Knerounas teopus
10 KieTka kak 1ienoctHas xuBast 1 0 0 -



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
https://m.edsoo.ru/863e6e88

CUCTEMA

CrpoeHne 3yKapuoTHUYECKOM
kietku. JlabopaTopHas padora Ne
2 «M3y4yeHue cTpoeHus KIETOK

bu6nmoreka [IOK

1 paCTeHm:d’ KHBOTHBIX, IPHOOB H 05 https://m.eds00.ru/863e6ffOhttps://m.edso0.ru/863e716¢c
OaKTepUii 10T MUKPOCKOIIOM Ha
TOTOBBIX MHKpOITperapaTax u ux
OITHCAHUE
12 OOMEeH BellecTB Wik MeTadoIn3M 0 bu6nmoteka LIOK https://m.edsoo.ru/863e766¢
13 doTtocuHTe3. XEMOCHHTE3 0 bu6mmoTteka LIOK https://m.edso0o.ru/863e7c98
14 DHepreTuveckuii o0OMeH 0 bubnunoreka L{OK https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKJIT KIETKH.
Henenue knerku. MuTos.
15 | Jladoparopuaz pabora o3 05 Bu6maorexa LIOK https://m.edsoo.ru/863e7dc4
«HabnroneHne MUTO3a B KJICTKaX
KOHYHMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOTIPEIIapaTax»
16 Buocnres bemxa. Peaxi 0 bu6mmoreka IIOK https://m.edsoo.ru/863e796e
MaTPUYHOTO CHHTE3a
17 Tpaucusius — OuocunTes 6enka 0 bu6nuoteka LIOK https://m.edsoo.ru/863e796e
18 S;;(;ICG;MHHG (opMEIKH3IH — 0 bubnnoreka L{OK https://m.edsoo.ru/863e7540
19 ®DopMBI pa3MHOXKEHHUS 0 bubmuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e81b6https://m.edsoo.ru/863e831e
20 Meiio3 0 bubnuoreka I{OK https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MTOJIOBBIX KJIECTOK.
21 Omonotsoperne. JlaboparopHas 0.5 but6mmoreka [{OK https://m.edsoo.ru/863e81b6

pabota Ne 4 «3yueHue cTpoeHus
IIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpenaparax»



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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

22

NunuBuayansHOE pa3BUTHE
OpraHu3MOB

bubmuoreka I{OK https://m.edsoo.ru/863e8436

23

['enetuka — Hayka o
HACJIEJACTBEHHOCTH U
M3MEHUYUBOCTH

bu6nmoteka LIOK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTHU HACJIEIOBAHUS
MPHU3HAKOB. MOHOTHOpUIHOE
CKpEIIUBaHNUE

bu6nmoteka LIOK https://m.edso0o.ru/863e8878

25

JurubpuiHoe CKpeluBaHue.
3aKOH HE3aBUCUMOTr0
HacJeI0BaHUs MPU3HAKOB

bubnuoteka [{OK https://m.edsoo.ru/863e89a4

26

CueruieHHOE HacJIeI0OBaHUE
npusHakoB. Jlaboparophas pabora
Ne 5 «M3ydeHue pe3yabTaToB
MOHOTHOPHIHOTO U
JTUTHOPHUTHOTO CKPEITUBAHUS Y
Ipo30(UITEl HAa TOTOBBIX
MUKpOIperapaTaxy

0.5

bubnuoreka [JOK https://m.edsoo.ru/863e8c60

27

I'enetuka nona. Hacneqgosanue
MPU3HAKOB, CUEIUICHHBIX C I10JIOM

bubnuoreka [{OK https://m.edsoo.ru/863e8c60

28

N3MeHUYnBOCTb.
HenacnencrBennas
M3MEHYUBOCTH. JlabopaTopHas
pabora Ne 6. 3yuenue
MOJU(BUKAITTOHHON
U3MEHUYMBOCTH, IOCTPOECHUE
BApUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

0.5

bubnuoreka I{OK https://m.edsoo.ru/863e8efe

29

HacnencrBeHHast ©3MEHYUBOCTbD.
JlabGopaTopHas pabota Ne 7.
«AHamu3 MyTalui y 1po30¢usl

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e8efe



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

Ha OTOBBIX MUKpOIIpenapaTax»

30 I'eneruka yenoBeka 1 bubnmoreka [{OK https://m.edsoo.ru/863e8d78
PezepHblit ypok. O0o0menue no

31 TeMme «HaciencTBEeHHOCTD U 1 -
W3MEHUYUBOCTH OPTaHU3MOB)

32 Cenekius Kak HayKa H MPOIecce 1 bu6mmoreka L{OK https://m.edsoo.ru/863e9214
M

33 eTOHHUH AOCTHICCHIA CEHICKLIH 1 bu6mmoreka L{OK https://m.edsoo.ru/863e9214
pacTeHU U KUBOTHBIX
b

34 HOTCXHOTIOTHA KAk OTpacie 1 bubmuoteka [{OK https://m.edsoo.ru/863e9336
MIPOM3BO/ICTBA

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne uudposbIie
Tema ypoka Konrpoabubie | IIpakTuueckue bp
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
" bubnmoreka [JOK
1 DBOJIIOIHS K METOIbI €€ N3YUYCHUS 1 0 0 https://m.edsoo.ru/863ea20e
bubmuorexa [JOK
2 " i 00 1 0 0
CTOPHS PA3BUTHUS MPEACTABICHUI 00 YBOIIOIIH httos://m.eds00.ru/863e9570
bubnuorexa [JOK
3 M 1 0 0
HIKPOOBOIIONI https://m.edsoo.ru/863e9cle
[Tomynsinust Kak 3JIEMEHTapHas €IUHUIA BUA U
4 sBomonun. Jlabopatopuas pabora Ne 1 «CpaBHeHue 1 0 0.5 bubmmorexa LIOK
L paTOPHE p ) P ' https://m.eds00.ru/863e99c6
BUJIOB 110 MOP(OJIOTHYECKOMY KPUTCPHUIO»
5 JIBrokymue cuitel (3JIeMEHTapHbBIE PaKTOPHI) 1 0 0 bubnmnoreka [JOK
IBOJIIOLIUN https://m.edsoo.ru/863e9da4
bu6nuorexa [IOK
E i 1
6 CTECTBEHHBII 0TOOp M €ro POpMBI 0 0 https://m.edsoo.ru/8639ed0
Pe3ynbTaThl 3BOTIONUEU: TPUCTTOCOOIEHHOCTD
7 OpraHu3MOB U BHI000pa3oBanue. JlabopaTopHas 1 0 05 bubnmnoreka [JOK
pabota Ne 2 «Onucanue npucrnocoOIeHHOCTH ' https://m.edso0.ru/863e9fde
OpraHu3Ma u € OTHOCHTEIBHOTO XapaKTepa
bu6nuorexa [IOK
H 1
8 aTpaBJICHUS U ITyTH MaKPOIBOIOINAN 0 0 https://m.edsoo.ru/863e9c1e
9 HeoGpatumocTs 3BoIOIIUHT 1 0 0 -
10 HcTopus xu3HU Ha 3eMiIe€ U METO/IbI €€ N3YUYEHHUS 1 0 0
but6mmorekxa [{IOK
11 r 3 1 0 0
UTIOTE3bl IPOUCXOXKICHUS )KU3HU Ha 3emiie httns://m.edsoo.ru/863ea5a6
12 PasBuTHe xu3HM Ha 3emiie 10 ApaM U NEPUOAAM 1 0 0 bubmuoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

https://m.edsoo.ru/863ea6be

OcCHOBHBIE 3TaIlbl 3BOJIIOLUHU PACTUTEIBHOTO U
*KuBOTHOTO MHpa. [IpakTnyeckas padora Ne 1

bub6nmorexa [IOK

13 «M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUMN 1 05 https://m.edsoo.ru/863ea8bc
JKUBOTHBIX B KOJUICKIIHASX)
14 CoBpeMeHHast cucTeMa OpraHu4eckoro Mupa 0 bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeTIOBEKa (AHTPOIIOreHE?) 0 ﬁ;f:;&fg;gﬁg 63eac2c
16 JBuxyuue cuibl (pakTopsl) aHTPOIIOTeHE3a 0 ﬁ;IKZHE;T:;(;?r?/I; 63eaddd
17 OCHOBHBIE CTaJIUU YBOIOLUN YEJIOBEKA 0 -
18 YenoBeueckue pachl U MPUPOIHBIE aanTalluu 0 bubnmnoreka [JOK
YeJ0BeKa https://m.eds0o.ru/863eaea2
19 PeseprHblit ypok. O000mmeHue mo teme 0 ]
«B0O3HUKHOBEHUE U Pa3BUTHUE KU3HU HA 3eMIIe»
20 DKOJIOTHS KaK HayKa 0 -
21 Cpenbl 00MTaHMS U 9KOJIOTHYECKHE (GaKTOPBI 0 E;ISSH/I//I;T:;(;?S/I; 63eafec
Aobuotuyeckue daktopsl. JlabopaTopHas padorta Ne
3. «Mopdonornyeckue 0cOOEHHOCTH PAaCTEHUH U3
22 pasHbIX MecT oOuTaHus». JlaboparopHas padora Ne 0.5 bubmorexa LHOK
4. «BnusiHue cBETA HAa POCT M Pa3BUTHE YEPEHKOB https:/im.edsoo.ruiB3eb1le
KoJIeyca»
bubmuorexa [JOK
23 Buormiecie paxtops 0 https://m.edsogru/863eb348
DKONOTUYECKUE XapAKTEPUCTUKU TOMYIISIIIHH.
24 [TpakTudeckas padota Ne 2 «IToacuér uroTHOCTH 0.5 -
MONYJIALMN pa3HBIX BUIOB PACTEHUN»
25 Coo0rmiecTBa OpraHu3MOB — OHOIICHO3 0 bubmmoreka [JOK



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

https://m.edso0.ru/863eb46a

bub6nmorexa [IOK

2 1
6 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI) 0 https://m.edsoo.ru/863ebA46a
OCHOBHBIE TIOKA3aTENIA YKOCHCTEMBI.
27 OKkonorudeckue nupamuabl. CBOHCTBA YKOCUCTEM 1 0 bubmmorexa [JOK
PAMHZBL ' https://m.eds00.ru/863eb5fa
Cykueccust
28 [TpupoaHbIE SKOCUCTEMBI 0 -
29 AHTPOTIOTEHHBIE YKOCHCTEMBI 0 -
bubmuorexa [JOK
30 b — 17100 1 0
nocdepa — riodanbHasg YKOCUCTeMa 3eMITU https://m.edsoo.ru/863ebb5e
bubnuorexa [JOK
31 0 1 0
3aKOHOMEPHOCTH CYyIIeCTBOBaHUs Orochepsl httos://m.edso.ru/863ebd16
32 YenoseuecTBO B Ouocdepe 3emiaun 1 0 -
bubmnorexa [JOK
33 CocymiecTBoBaHME IPUPOABI U YEIIOBEYECTBA 1 0 https://m.edsoo.ru/863ebale
34 PesepBHeiit ypok. O606menne Tembl «CoobmecTBa 1 0 ]
U 9KOJIOTUYECKHE CHCTEMbD»
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5



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

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

* buonorus, 10 kmacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyoros A.M. u np.; [lox
penakiuert  Ilaceunuka  B.B.  AxkuuonepHoe — oOmectBo  «l3marenbcTBo
«IIpocsereHue»

» buonorus, 11 kmacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyomos A.M. u ap.; [Tox
penakmuert  Ilaceunuka  B.B.  AxkuuonepHoe — oOmectBo — «l3marenbcTBo

«IIpocsenieHue»

METOJINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
ITaceunuk, B. B. buojyorus : O6mas ounosorus. 10—11 knaccel . METOIUYECKOE
nocobue k yueOHuky A. A. Kamenckoro, E. A. KpukcyHnosa, B. B. Ilaceunnka

«buonorus. O6mast ononorusi. 10—11 kmaccel. bazossrii yposers» / B. B. Ilaceunuk,

I'. T. llIBertoB. — M. : [Ipoda, 2015. — 190, [2] c. : uu.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bu6mmoreka IJOK






