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HOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJOTUU TEOPETHUUYECKYI0 OCHOBY JUIS
OTpejieNieHHss TOAXOAO0B K (OPMUPOBAHUIO COACpNKAHUS y4eOHOTrO TpeaMera
«buonorus»  coctaBwiIMd:  KoHuenrtyaiabHble mnojoxkenus DPIOC  COO o
B3aMMOOOYCJIOBICHHOCTH LI€TIEH, COIepKaHus, pe3yIbTaTOB OOyUYeHUs U TPeOOBaHUIMA
K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TIOJOKEHHSI 00 OOIIMX MENAX M MPUHIUIAX,
XapaKTepU3YIOIMUX  COBPEMEHHOE COCTOSSHME€ CHCTEMBI  CPEIHEro  OOIIero
obpazoBanuss B Poccwmiickoii ®Deneparuu, a TakKe IOJOXKEHUS O CIEIu(UKe
Ouonoruu, e 3HAYEHWW B TIO3HAHWUU OHKMBOM TIPUPOABI U  OOECTeUCHUU
CYIIIECTBOBaHUSI 4YeJloBeuecKoro ooémectBa. COrMacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpe/IeNIeHbl OCHOBHBIE (PYHKITUU TIPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Omosioruu Aa€T MpecTaBICHUE O EAX, 00 oOImel cTpaTerun
oOydYeHHs, BOCTIMTAHMS U PA3BUTHUSA OOYUAIOIIUXCS CPEACTBAMHU y4eOHOTO MpeaMeTra
«buonorusy, omnpenensieT o0s3aTeNIbHOE MPEIMETHOE COJIEPKaHUEe, €ro CTPYKTYPY,
pacmpenielieHre 1o pas3fesiaM U TeMaM, PEKOMEHIYyeMYIO IMOCJIeI0BaTEIhHOCTh
U3y4YCeHHUs] y4eOHOTO MaTepHayia ¢ y4E€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBsI3eH, JIOTUKHU o0pa3oBaTeIbHOTO nporiecca, BO3PACTHBIX
0COOEHHOCTEN 00YUaIOIINXCS.

B nporpamMmMe no OMosIoruu Takke y4uThIBAIOTCS TpeOOBaHUs K IIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM U TNPEIMETHBIM pe3yjbTaTaM OOyueHus B
(opMHUPOBaHUU OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIBHOM IEATEIbHOCTH/Yy4eOHBIX
JEeNCTBUI 00yUYaroIMUXCsl IO OCBOEHUIO COAEPKAHUS OMOIOTHYECKOTro 00Opa30BaHusl.

B nporpamme mo Ouonoruu (10-11 kimaccel, 6a30BBIi ypOBEHb) peaii30BaH
OPUHLIMI TPEEMCTBEHHOCTH B M3Y4YeHMM Ouojoruu, Onarogaps uyemMy B HeH
IPOCMATPUBAETCA  HANPABICHHOCTh HA  PAa3BUTHE  3HAHUW, CBS3aHHBIX C
(opMHUPOBaHUEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHHUSI, IIEHHOCTHBIX OpUEHTALUN
JUYHOCTH, IKOJIOTUYECKOT'O MBIIICHHUS, IPEJCTABICHUN O 3I0pOBOM 00pa3e KU3HU U
OepeXHbIM OTHOIIEHHEM K OKpyxXarouieil npupoanoit cpene. Iloatomy Hapsay c
M3y4eHHEeM OOLIeOMOJOTHYECKUX TEOpUM, a TakKe 3HAHUH O CTPOEHUU JKUBBIX
CHUCTEM Pa3HOr0 PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIMX B HUX IPOLIECCOB B
MporpaMme no OMOJIOTUH YJEJIE€HO BHUMAaHUE UCTIOJIb30BAHUIO TIOJYUEHHbBIX 3HAHUH B
MMOBCETHEBHOM JKM3HU JUIS PELIICHUS TMPUKIAJHBIX 3aJad4, B TOM YHUCJE:
Npo(PUIAKTUKN HACJIEACTBEHHBIX 3a00JIEBAHUI 4YelOBEeKa, MEIUKO-T€HETHUYECKOTO
KOHCYJIbTUPOBaHUSI, OOOCHOBAHHUSI DKOJIOTHUYECKH II€JI€CO00pPa3HOro IMOBEACHUS B
OKPYKAIOLIEH MPUPOJHOM CpElE, aHAIN3a BIUSHUS XO3SMCTBEHHOW NESTEIbHOCTH
YeJIOBEKa Ha COCTOSIHUE MPUPOAHBIX M HCKYCCTBEHHBIX JKOCUCTEM. Y CUIIEHUE
BHUMaHHA K TPUKIATHON HampaBlIE€HHOCTH YydeOHOro mnpenMera «buonorus»
MPOJUKTOBAHO HEOOXOAMMOCTBIO O0ECIEeUEHHUsl YCIOBHM Ui pPELICHUs OJHOU U3
aKTyaJIbHBIX ~ 3a7ad  LIKOJIBHOrO  OWoJOrmdeckoro  oOpa3oBaHusl, KOTopas



npeanonaraeT (GopmMupoBaHue y O0OYyYarOUIUXCs CHOCOOHOCTH aJamTHUPOBATHCS K
W3MEHEHUSAM THHAMUYIHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpeHero o0miero oopa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona oGecneunBaeT (popMHUpOBaHHE Yy OOYYAIOIMXCS TMPEACTABICHUA O HAYIHOM
KapTUHE MHpa, pacmupsieT U 0000Imaer 3HaHUS O OKUBOM Tipupojae, €€
OTJIMYMTENBHBIX NPU3HAKAX — YPOBHEBOW OPraHU3alMd W DBOJIOLUHU, CO3MAET
YCIIOBUSA JJIS: TIO3HAHUS 3aKOHOB JKUBOW MPUPOJIbI, GOpMUPOBAHUS (DYHKIIMOHATIBHOM
IPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0e30macHOro odpasza >KU3HHU, HKOJIOTHYECKOTO
MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K )KUBOUM MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHrne OMOIOTHUS UMEET TaKXKe Ui PEUICHUS BOCIUTATEIBHBIX H
pa3BHUBAIONINX 3a/1au CpeHEro o0Iero oOpa3oBaHus, CONMATU3ANNNA 00YJarOITUXCS.
Nzydenne Ononoruu o0ecrneynBaeT yCaoBuUs Ui (OPMUPOBAHUS HHTEIICKTYyalbHbIX,
KOMMYHHUKAIIMOHHBIX M WH(OPMAIIMOHHBIX HABBIKOB, ASCTETUYECKON KYJIbTYPHI,
CroCcOOCTBYET MHTETpaldyd OWMOJIOTMYECKUX 3HAHUW C MPEACTaBICHUSMH U3 JPYTUX
y4eOHBIX TMPEIMETOB, B YAaCTHOCTH, (U3MKHA, XUMUU U Teorpaduu. HazBaHHBIC
MOJIOKEHHUS O MpeJHA3HAYeHUU ydyeOHoro mpeameTa «buosiorus» cocTtaBUin OCHOBY
JUIsL OTpEeNEeNeHUsT TOAXOJ0B K OTOOpY M CTPYKTYPUPOBAHMIO €r0 COJACpKaHWUS,
IPEICTaBICHHOTO B IPOTrpaMMe Mo OMOJIOTHH.

Otbop comepxkanus yudebHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TMO3UIUN KyJIbTypOCOOOpPAa3HOTO TOAX0/Aa, B COOTBETCTBUU C
KOTOPbIM OOydaroluecsi JODKHBI OCBOUTH 3HAHUS M YMEHHUs, 3HAYUMBIC JUIS
dbopmupoBaHus 00IIEH KYJIbTYphI, ONPEICIONINE aIeKBaTHOE MOBEACHNUE YeJIOBEeKa
B OKpY’Kalollel MpHpOaHON cpene, BOCTpeOOBaHHBIE B IOBCEAHEBHON >XU3HU U
npakTudeckoi nesitenbHocTH. Ocoboe MEecTo B ITOM cucTeMe 3HAaHUM 3aHUMAlOT
DIIEMEHTBl  COJIEp)KaHUsS, KOTOpbIE CIYXKaT OCHOBOM st (OpMUpPOBaHUS
NpeCTaBlIeHUl O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHUpPa U LIEHHOCTHBIX
OpUEHTALUSAX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  TIyMaHH3alUUd  OHOJOTUYECKOTO
oOpazoBaHusl.

CTpykTypupOoBaHHe COAEpkKaHUS Y4eOHOro Marepuajsa B IpOrpaMMme [0
OMOJIOTMM  OCYIIECTBICHO C Y4Y€TOM NPUOPUTETHOrO 3HAYEHUS 3HAHUM 00
OTJIMYUTENbHBIX OCOOCHHOCTAX >KMBOM MPHUPOJBI, O €€ YpOBHEBOW OpraHu3aluu U
ABOJIIOIIMK. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBl CIEAYIOIINUE COAep)KaTelbHble JUHUM: «buosorus kak Hayka. Mertozsl
HayyHOro mno3HaHus», «Kierka kak Ouonormueckas cucrema», «OpraHmsm Kak
ouonoruueckass cucremay, «CucreMa M MHOrooOpa3ue OpPraHuyecKOro MUupay,
«OBOJIOLHS )KUBON IPUPOBI», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTI.

Hens wu3zyuenuss ywyebHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE —
OBJIaJICHUE O0YYAIOIIMMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHu3aluu
KUBBIX CHCTEM Pa3HOTO paHra U MPUOOPETEHHE YMEHHM HCIOJIb30BaTh 3TH 3HAHUS
JUIA TPAMOTHBIX JEUCTBUA B OTHOIIEHHMH OOBEKTOB >KMBOM MPUPONABI M PELICHUs
Pa3IUYHBIX )KU3HEHHBIX MPOOIIEM.



JlocTmxeHnue menu u3ydeHus ydeOHoro mpeameta «buomorus» Ha 6a3zoBoM
YpOBHE 00€CTIeUNBACTCS PEIICHUEM CIETYIOIINX 3a/1a4:

OCBOCHHE OOYYAIONTUMHUCS CHCTEMBbI 3HAHWUHW O OHOJOTHYECKUX TEOPHSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, TpaBUIaX, CIyXKalluX OCHOBOM IS
dhopMupoBaHUS TPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O METOaax
HAay4YHOTO TIO3HAHUS, CTPOCHHWHU, MHOTO00Opa3MM M OCOOCHHOCTSAX JKUBBIX CHCTEM
pa3HOTO yPOBHSA OpraHU3allMU, BBIJIAIOIIUXCS OTKPBITUSX M COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHre y OOYy4YalOIIUXCS TMO3HABATEIBbHBIX, WHTEIUICKTYaJIbHBIX M
TBOPYECKUX CIOCOOHOCTEW B TMPOIECCE aHajiu3a JAaHHBIX O MYyTSIX pPa3BUTUS B
OMOJIOTUHM HAyYHBIX B3TJIAJIOB, UACH M MOJXO0B K U3YUYEHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHu3aluu;

CTAaHOBJICHHE Yy OOydYalomuxcsi oOmel KyJbTypbl, (YHKIIMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHC YMEHUH OOBSACHATH M OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa KUBOW TPUPOJIbI HA OCHOBAHMH 3HAHWI W OIBITA, TIOJYUYCHHBIX MPU H3yUCHUH
OMoJIOrnH;

q)OpMI/IpOBaHI/Ie y O6y‘-IaIOHH/IXCSI YMCHI/Iﬁ HIUIIOCTPUPOBATL  3HAYCHUC
OMOJIOTMYECKNX 3HAHUH B HpaKTquCKOﬁ ACATCIIbHOCTU YCJIOBCKA, PAa3sBUTHH
COBPEMCHHBIX MCIUIIMHCKUX TEXHOJIOTUH 1 anO6I/IOTeXHOHOFHﬁ;

BOCIITUTAHUC Y6C)K,Z[éHHOCTI/I B BO3MOKHOCTHU IO3HAHMS YCJIOBEKOM KMBOMU
IIPUPOJHLIL, HCO6XOI{HMOCTI/I 6epe)KHOI‘O OTHOIIICHHUA K Heﬁ, COGJ’IIOI[GHI/I}I OTHYCCKHUX
HOPM IIpH IIPOBCACHUN OMOJIOTHYSCKHUX HCCHGHOB&HHﬁ;

OCO3HAHME IIEHHOCTH OMOJOTMYECKUX 3HAHUM I TOBBILIEHUS YPOBHS
AKOJIOTMYECKOU KYJIbTYpPHI, JUIsl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B MOBCEIHEBHOW KU3HM IS
OIICHKHU IOCJEJICTBUM CBOEH JEATEIIbHOCTU MO OTHOILIECHHIO K OKPYXaloUIeH cpene,
COOCTBEHHOMY 3/I0pOBbI0, OOOCHOBaHME M COOJIOJEHHE Mep MNPOPUIAKTUKU
3a00JICBaAHUM.

B cucreme cpennero oOmiero oOpas3oBanus «buonorus», usydaemas Ha
0a30BOM YPOBHE, ABJISIETCS 0053aT€IbHBIM YU€OHBIM MPEIMETOM, BXOASIIUM B COCTaB
npeaMeTHol o0nacTu « EcTecTBEeHHO-HAYYHBIE TPEAMETHD.

Jliia u3yuenusi Ouosioruu Ha 0a30BOM YPOBHE CPETHETO OOIIEro oOpa3oBaHUs
otBoautcs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca
(1 gac B HenemtO).

COIAEPKAHUE OBYYEHUA



10 KITACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
IPYTUMH €CTECTBEHHBIMH HayKaMu, (uiocoueil, dTHUKOW, dCTETUKOM H IIPABOM.
Ponw Ouonoruu B popMUPOBaHMH COBPEMEHHOW Hay4yHOW KapTHUHBI Mupa. Cucrema
OMOJOTUYECKUX HAYK.

MeTonbl TO3HAHMS KUBOW MPUPOALI (HAOMIOACHHE, YKCIIEPUMEHT, OMUCAHUE,
u3MepeHue, KaaccupuKaims, MOJSIUPOBAHUE, CTATUCTUYECKAsT 00pabOTKa JaHHBIX).

JdeMoncTpanumn:
Iloprpetswi: Y. Hapun, I'. Menaens, H. K. Konsuos, Ix. Yorcon u ®@. Kpuk.

Ta6J'II/IIII)I U CXCMBI. «MCTO)II)I MMO3HAHUS )KUBOU IpUupoOabI».

JlabopaTopHble U IpaKTHYeCKHe padoThI:

IIpaktuueckas pabora Ne 1. «lcnonp3oBaHue pas3inyHBIX METOAOB IpHU
U3Y4EHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 UX OPTaHU3ALMSL.

JKuBble CHCTEMBI (6I/IOCI/ICTGMBI) KaK IIpeaAMCT U3YUYCHUSI ouosornu. OTianuune
JKHUBBIX CUCTEM OT HeopFaHI/I‘IeCKOﬁ IMpUPOIbI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpaszue. YPOBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOreo1IeHOTUYECKUH ), OnOoChepHBIH.

JdemoHncTpanum:

Tabnunel 1 cxembl: «OCHOBHBIE NPU3HAKU KU3HW», «YPOBHHU OpraHU3AINU
YKABOU IIPUPOABD).

Oo6opynoBanue: Mmoaenb Mosekyinsl JJHK.

Tema 3. XumMu4eCKHil COCTaB M CTPOEHHE KJIETKH.



XUMHYECKUA COCTAB KIETKH. XUMHYECKHE DIIEMEHTBhI: MAaKPO3JIEMEHTHI,
MHKPOSJIEMEHThI. Boia 1 MUHEpaJIbHBIE BEMIECTBA.

OyHKIIMKM BOJBI W MHUHEPAJIBbHBIX BEIIECTB B KieTke. [lommepikaHue
OCMOTHYECKOTO Oaianca.

benku. CoctaB U cTpoeHue OenKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3ameHumMble U 3aMEHUMBIE aMUHOKHCIOTHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPBI OCJIIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOKCTBA OeNKOB. bronornyeckue GyHKIMM OCIIKOB.

depmeHTH — Onoornueckue Katanu3atopbl. CTpoeHre GepMeHTa: aKTHBHBIN
LEeHTp, cyOcTtpaTHas cnemuduanocts. Kodepmentsl. Buramuwnbl,  OTiamdus
(hepMEHTOB OT HCOPTaHMYCCKUX KaTaanu3aTOPOB.

YrneBojapl: MOHOCaXapuabl (TII0K03a, puO03a U JIe30Kcupru003a), Arucaxapuibl
(caxapo3a, JaKTO3a) W TOJMCaxapuJbl  (Kpaxmajia, TJIMKOTeH, IeJUII0JI034a).
buonorndeckue GyHKIMN yTIeBOIOB.

Jlumuper:  Tpurmmnepuasl,  Gochomunuabl, crepounsl. [mapoduibHO-
ruapodoOHbIe cBoiicTBa. bronornyeckue GpyHkiuu munuaoB. CpaBHEHUE YTIIEBOJIOB,
OEJIKOB U JIMMHA0B KaK UICTOYHUKOB SHEPTUH.

Hykneunossie xucnorsl: JIHK wu PHK. Hyxneotuaer — wmoHOMEpHI
HyKJIeuHOBbIX KuciaoT. Ctpoenne u ¢pynkuun JHK. Ctpoenue u ¢dynkumu PHK.
Bunasl PHK. AT®: crpoenue u GpyHKIUU.

L[I/ITOJIOFI/I}I — HAayKa O KIJICTKC. Knerounas TCOPUA — IIPUMEDP B3aUMOICHCTBHUS
uaeu u q)aKTOB B HAYYHOM ITO3HAHHWH. MeTo bl N3Yy4YCHUA KIICTKH.

KrneTka kak 1ienocTHas »xuBas cucreMa. OOIIMe MpU3HAKU KICTOK: 3aMKHYTast
HapykHas MmemOpana, Mmonekyisl JIHK kak reHeTnueckuii anmapar, CHCTEMa CHHTE3a
Oeka.

Tunel KIETOK: »yKapuoTHYecKas U mpokapuoTuueckas. OcoOeHHOCTH
CTPOCHMsI TpPOKapuOTHUEeCKOM KieTku. Kietounas ctenka Oaktepuil. CTpoeHwue
9YKapUOTHUYECKOUN KiIeTKH. OCHOBHBIE OTINYUS PACTUTENBHOMN, )KUBOTHOM U TPUOHON
KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HUX
¢ynkuuu. [lnasmatuueckas memOpaHna, e€ cBoiicTBa W ¢yHkuuu. LluTonnazma u eé
opraousipl. OnHomemOpanHble opraHounbl kietku: OIIC, ammapat [onbmxw,
mu30coMbl.  IloryaBTOHOMHBIE OpraHouJbl KJIETKH: MUTOXOHIPHH, IUIACTHIBIL.
[Ipoucxoxaenne MuUTOXOHApUNW U miactuA. Buasl mnactun. HememOpanHbie
OpTraHOU/Ibl KIETKU: PUOOCOMBI, KIETOUHBIA HEHTP, IIECHTPUOJIH, PECHUYKH, KT'YTHKU.
QyHKIIMM OPraHOMJOB KJIETKU. BKIIOUEeHUS.



SAnpo — perynsTopHblii HeHTp kieTku. CTpoeHue sjapa: siaepHas 000504YKa,
Kapuoruia3ma, XpOMaTHH, AIPBIIKO. XPOMOCOMBI.

TpaHcopT BEIIECTB B KIIETKE.
JdeMoucTpanumn:

[Moptpetsl: A. Jleenryk, P.T'yk, T.IlIBann, M. lIneiinen, P.Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

ﬂl/Ial"naMMLIZ «PaCHpCI[CJ'ICHI/Ie XUMHMYECKHUX BJIEMECHTOB B HEXKMBOM opupoacH»,
«Pacnpez[eneHI/Ie XUMHMYECKHUX 3JIEMEHTOB B KMBOI IIPpHUPOILCH.

Tabmuiel u  cxemsbl: «llepuoanueckass TaOnuila XUMHYECKHUX DJIEMEHTOBY,
«CTtpoeHue MoJeKynabsl BoJbl», «buocunres 6enka», «CTpoeHHe MOJICKYIbl OeiKa,
«Ctpoenue ¢epmenta», «Hyknemnossie kucnotsl. JJHK», «Ctpoenue momekysbi
AT®», «CtpoeHue 3yKapUOTHUECKON KIETKW», «CTpoeHue >KMBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOU KIETKH», «CTpoeHue MNpOKaApHUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIETKI», «YTIEeBObI», «JIUunuasn.

OO6opynoBaHue: CBETOBOM  MHKPOCKON, OOOpyIOBaHHME JUIS IPOBEICHUS
HAOMIOJIEHUH, HW3MEPEHUH, OSKCIEPUMEHTOB, MHUKpPOIIpENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlabopatopHast pabora Nel. «M3yueHue KaTaIUTUYECKOM aKTHUBHOCTHU
(dbepMeHTOB (Ha IpUMepe aMuiIa3bl UK KaTajlasbl)».

JlabopatopHasi pabora Ne?2. «M3ydeHue CTpoeHUS KIETOK pacCTEHUH,
KUBOTHBIX M OakTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTtax U HX
OIHMCAHUEY.

Tema 4. ’KuzHeneaTeJILHOCTH KJIETKH.

OOmeH BemiecTB, WK MeTa0OJIU3M. AcCUMWIAIUS (TUIACTUYECKUM OOMEH) U
TUCCUMUJISALINS  (SHEPreTHYeCKUid OOMEH) — JBE CTOPOHBI €IMHOTO MpoIecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHMS] BELIECTB M HSHEPruM B IOHUMAaHUU
MeTaboan3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBINA U reTepoTrpodHblil. Pons dhepmeHTOB B
oOMeHe BEIECTB U MPEBPAICHUU YHEPTHU B KIIETKE.

®orocunte3. CperoBas u TemHOBas (a3pl  (oTocuHTe3a. Peakuuu
dotocuaTe3a. D PekTUBHOCTL (hOTOCMHTE3a. 3HaUeHUE (POTOCHHTE3a ISl )KU3HHU Ha



3emite. Brusame yciaoBuil cpenbl Ha (DOTOCHHTE3 W CIOCOOBI TOBBIMICHUS €TO
MPOIYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMocHHTe3. XEeMOCHHTE3UPYIOMmNe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS
KU3HU HA 3emiie.

DHepreTHueckuii OOMEH B KJIETKE. PaciieruieHue BeIIecTB, BBIACICHUC U
aAKKyMYJUPOBAaHUE SHEPTUHM B KJICTKE. DTaIlbl SHEPreTHUECKOTO OOMeHa. | mKomus.
bpoxxenne u ero Buubl. KuUCIOpOAHOE OKHCIICHWE, WJIH KJICTOYHOE JbIXaHUE.
OxucnutenbHoe hochopunupoBanne. DPHEeKTUBHOCTh YHEPTETUIECKOTO 0OMEHA.

Peakium martpuuHoro cuHTe3a. [enetmueckas wuHdopmamus u JIHK.
Peanuzanmst renernyeckoit wmHbopmanuu B KiIeTKe. [ eHETHYEeCKHl KOO W €ro
cBoricTtBa. Tpanckpunuus — Matpuunbii cuHte3 PHK. Tpancisius — Ouocunres
Oenka. Oranbel TpaHcisuuud. KoaupoBanue amuHOkHciIoT. Pons  pubocom B
OouocuHTe3e Oelka.

Heknerounsie (opmbl xu3Hu — BUpYCHL. McTtopus oTkpeitsi BupycoB (/.
. BanoBckmii). OCOOCHHOCTH CTPOCHHMS ¥ JKH3HEHHOTO IIMKJIA BHPYCOB.
baktepuodaru. bonesnn pacTeHuii, )KUBOTHBIX M YEJIOBEKA, BHI3HIBAEMBIC BUPYCAMH.
Bupyc ummynoneduiuta uenoeka (BUY) — Bo3Oymutens CIIHMa. OOGpathas
TPaHCKPUNIIHS, peBepTa3a U uHTerpasa. [Ipodunakrtuka pacnpocTpaHeHUs] BUPYCHBIX
3a00JI€BaAHUI.

JdeMoncTpanumn:
[Moptpetsi: H. K. Konbnos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmunel u cxembl: «Tunel nutanusy, «Metabonusm», «MUTOXOHAPUIY,
«JHepreTudeckuii ooMen», «XimopomiacTy, «®Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u (yHKUMOHUpOBaHHE reHay, «CuHTe3 Oenka», «['eHeTHueckuil Koy,
«Bupyco», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1uki Bupyca CIIN]a,
O0axTepuodaray, «Permukanus JJHK».

Oo6opynoBanue: Moaenu-anmnkauun «Yapoenne JHK wu tpanckpunuumsy,
«buocunres 6enka», «CTpoeHne KIETKW», MoJenb cTpykTypbl JTHK.

Tema S. PazMHOKeHHe U HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii muki, win >KU3HEHHBIM IWKI KIeTKU. MHTepdaza um MUTO3.
[Ipoueccel, npoTekatoiue B uuTepdase. Pernnukanus — peakiyus MaTpu4HOTO CUHTE3a
JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM Habop — kapuotuil. [IuniaougHblii u
rariouJHBIA  XpOMOCOMHBIE HaOoOphl. Xpomatuabl. lluTonmoruyeckue OCHOBBI
Pa3MHOKEHHS M MHIUBH1YaJIbHOTO Pa3BUTUSI OPTaHU3MOB.



Henenne wierku — muto3. Crtaguum mutosa. Ilpomecchl, mpoucxonsdiive Ha
Pa3HBIX CTAAUSAX MUTO3a. bHOJIOrMYEeCKU CMBICIT MUTO3A.

[Iporpammupyemasi THOENb KIETKHA — aromnTo3.

@dopMbI pa3MHOKEHHUS OPTaHU3MOB: Oecroyioe W MmonoBoe. Bumbl Gecmonoro
pa3sMHOXEHHS: JICJICHHE HaJBOE, IIOYKOBAHWE OJHO- W  MHOTOKJICTOYHBIX,
CIOopooOpa3oBaHue, BETETAaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE
OpPTraHU3MOB, €T0 3HAYCHUE IS CEICKIINU.

ITonoBoe Pa3MHOXKEHHC, €TI0 OTIINYUA OT OecI1oJI0rO0.

Meito3. Craguu wMeiio3a. IIporecchl, mpoucXondiIve Ha CTaausX Meio3sa.
[ToBenenue xpomocom B meiio3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAYECHHUE
Meio3a.

I"ameTorenes — mpoiiecc 00pa30BaHuUs MOJTOBBIX KIETOK Y )KUBOTHBIX. [TomoBBIe
JKEJIC3bl: CECMCHHUKHU M SUYHUKU. OOpa3oBaHUE W Pa3BUTHE TOJIOBBIX KJICTOK — raMeT
(cnepmaTo3ou, sIMIEKIeTKa) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHUS
SUIEKIIETOK U criepMaTo3ouioB. OmnoaorBopenue. [laprenorenes.

NuauBuayansHoe  pa3BuTHE  (OHTOT€HE3). OMOpHOHAIBHOE  pPa3BUTHE
(amOpuorenes). Ortanbl 3MOPHOHAIBHOTO Pa3BUTUS Yy IO3BOHOYHBIX JKMBOTHBIX:
npoOiieHue, racTpyisiius, opraHoreHes. lloctamOpuoHanbHOe pa3BuTue. Tumsl
OCTAIMOPHUOHAJIBHOTO Pa3BUTHUSA: MPSAMOE, HENpsAMOe (JIMYMHOUYHOE). Binsuue cpenpl
Ha pa3BUTUE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOICTBA.

Poct n pa3BUTHUC paCTCHHﬁ. OnTOreHe3 IBETKOBOI'O pacTeHusA: CTpPOCHUC
CCMCHH, CTAAUHN PA3BUTHUSI.

JdeMoHcTpanum:

Tabmunel  u  cxeMbl: «DopmMbl  pa3MHOXKEHUSI OpPraHU3MOBY», «/[BoiHOE
OIUIOIOTBOPEHME Y LIBETKOBBIX paCTEHUI», « BereratuBHOE pa3sMHOKEHUE PACTCHUINY,
«/lenenne kmetku Oaxrtepuit», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHue
xpomocombl», «Knetounsii mukmy, «Penmukanmua JHK», «Mwurtosd», «Meito3y,
«IIpsmoe n HenpsiMoe pasBuTue», «l'ameToreHes y MIICKOIMTAIOIIUX U YEJIOBEKa,
«OCHOBHBIE CTaAUU OHTOTECHE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAPATHI «CnepmaTo3ou bl
MJIEKOTIUTAIOUIET0», «SHMIeKIeTka MieKonuTaromero», «KapuoknHe3 B KIETKax
KOpeEIlIKa JyKa», MarHuTHasi MoJiefb-aniukanus «Jlenenue knetku», moaens JIHK,
MojieTb MeTaha3HOH XPOMOCOMBI.

JlabopaTopHble 1 npakTHYeckne padoThi:

JlaGopatopnast pabota Ne 3. «HaOmromeHwe MHTO3a B KIETKaX KOHUYMKA
KOpEeIIKa JyKa Ha TOTOBBIX MUKPOTIpETapaTaxy.



JlaGopatoprass pabota Ne 4. «l3yueHue CTpOCHHS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPEIapaTax.

Tema 6. HacJjiecTBEHHOCTh U MU3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pasButusa reHeTuku. Posbs nuronoruu u
AMOPHOJIOTHH B CTAHOBJICHWN I'€HETUKHU. BK1ag poCCUICKUX U 3apyOCIKHBIX YUEHBIX B
pa3BUTHE TCHETUKH. METOJbI TCHETHKU (THOPHIO0IOTHYSCKUH, ITUTOTCHETHYCCKUM,
MOJICKYJIIpHO-TeHeTUYeCKuii). OCHOBHBIE TEHETHYECKHE TOHATHSA. [ eHeTuueckas
CHUMBOJIMKA, UCIIOJIb3yeMas B CX€MaxX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HAcCJeIOBaHUs MPHU3HAKOB, ycTaHOBIeHHBbIE . Menaenem.
MoHorubpuHOEe  CKpeIlMBaHHWE. 3aKOH eAUHOOOpa3usi THOPUIOB  TIEPBOTO
nokoJyieHus. [IpaBuino moMuHUpOBaHMs. 3aKOH pacHICTUICHUs MPU3HAKOB. [ umotesa
9UCTOTHI raMeT. [losTHOe 1 HeMmoITHOe JOMUHUPOBAHUE.

JluruOpuiHOe CKpelrBaHue. 3aKOH HE3aBUCHMOTO HACJICI0BaHMS TTPU3HAKOB.
[{uToreHeTnyeckne OCHOBBI ~AWTHUOPHIHOTO  CKPEIIUBAHMS. AHAIH3UPYIOIIEEe
cCKpemmBaHue. Vcrmonp30BaHWe aHAIU3UPYIOMIETO CKPEIIMBAHMS IS ONpEACTICHUS
FeHOTHIIa 0COOM.

CHGHHGHHOG HACJICJOBAHUC IMPU3HAKOB. Pabora T. MopraHa o CHOCIINICHHOMY
HaCJICA0BaHHUIO I'CHOB. HapymeHI/Ie CHCIINICHUS T'CHOB B PE3YJIbTATC KPOCCHUHTOBEPA.

XpOMOCOMHa}I TCOpUA HACIICACTBCHHOCTH. I'eneTnueckue KapThblI.

I'eneTuka moia. XpOMOCOMHO@ OIIPpCACIICHUC II10JIA. AYTOCOMBI 1 IIOJIOBBIC
XPOMOCOMBEI. I'omorameTHble U reTeporaMCeTHbIC  OpraHU3MEIL. Hacnenosanue
ITPHU3HAKOB, CHCIUICHHBIX C ITOJIOM.

N3MeHunBOCTb. BUbl M3MEHYMBOCTH: HEHACIECACTBEHHAsl U HACJICICTBEHHAS.
Pouib cpelnbl B HEHACJIEACTBEHHON U3MEHYUBOCTHU. XapakTepucTukKa
MOJU(PUKAIMOHHOW M3MEHUMBOCTU. BapuallMOHHBIN psij M BapUallMOHHAs KpUBas.
Hopwma peakuuu npusHaka. KonudecTBEHHbIE U KaU€CTBEHHBIE IPU3HAKU U UX HOpMa
peakuuu. CBolicTBa MOIU(UKAITMOHHON N3MEHUYNBOCTH.

HacnenctBennasi, wiM TeHOTUNHMYECKAs, H3MEHYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Melo3 M MOJOBOW MpOLECC — OCHOBA KOMOMHATHUBHOM
W3MEHUYMBOCTU. MyTalMoHHas M3MEHUYMBOCTh. Knaccudukanus myTanuii: reHHeble,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa M MpUYMHBI MyTanuil. MyTareHHble (hakTOphI.
3aKOH rOMOJIOTHYECKHUX PSII0OB B HacieACTBeHHOU n3menunBoctu H. Y. BaBuiiosa.

BHe;mepHaﬂ HaCJICACTBEHHOCTb U U3MCHYMUBOCTB.



I'enetuka wyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJIbI TE€HETUKHU
YyeJIoBeKa: T'CHEAJOTHUYCCKUM, OJIM3HEIOBBINA, IMTOICHETHUYCCKUM, OMOXUMHYCCKUM,
MOJIEKYJIIpHO-TeHeTH4YecKuil. COBpEeMEHHOE OIpe/IeICHUE T€HOTUIIA: TTOJITHOTEHOMHOE
CEKBCHUPOBAHHE, T€HOTHUIIMPOBAaHHWE, B TOM uwucie ¢ nomompro [II[P-ananusa.
HacnenctBennble  3a0onieBaHWs  4YeloBeKa: TeHHBIE OOJe3HH, OONE3HH C
HACJIEICTBEHHON MPENpacioioKeHHOCThI0, XpOMOCOMHBIE Oonie3Hn. COMaTHUECKHUE U
reHepaTuBHbIe MyTanud. CTBOJIOBBIC KIETKHU. [IpuHIIUIIBI 3M10pOBOTO 00pa3a KU3HH,
TUATHOCTHKW, TMPO(HIAKTHKH ¥ JICYCHUS TEHETHYCCKUX Oone3Hei. Meauko-
TCHETUYCCKOE  KOHCYJbTHPOBAaHHWE. 3HAYCHHE  MEIUIIMHCKOM  TCHETHKH B
MPEAOTBPAIICHUH U JICUCHUH TeHETHYCCKUX 3a00JICBaHUN YeI0BeKa.

JdeMoncTpanumn:

[Moptpetsl: I'. Mennens, T.Mopran, 1. ne ®puz, C. C.YerBepukon, H.
B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmwuipl U cxembl: K MOHOTHOPHUIHOE CKPEIIMBAHUE W €TO IUTOTCHETHYSCKAS
OCHOBa», «3aKOH PaCHICIJICHUS U €r0 IUTOTCHETHYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpuaHoe ckpeunmBanue», «lluTtosoruyeckue OCHOBBI JUTHUOPUTHOTO
cKpeuMBaHus», «Meio3», «B3auMoJIecTBUE allIeNIbHBIX T€HOBY», «l'eHeThudeckue
KapThl PacTEHUM, >KUBOTHBIX MU 4YeJoBeKa», «l'eHeTwka IMoja», «3aKOHOMEPHOCTH
HACJIEOBaHUs, CIEIUICHHOTO C MojiomM», «KapuoTumbl uejgoBeKa W >KMBOTHBIXY,
«Bugel m3mMeHuuBocTH», «MoaudukanMoHHas HM3MEHYUMBOCTH», «Hacnenosanue
pesyc-pakropa», «I'eHeTrka rpymnn KpoBu», « MyTalluOHHAsI K3BMEHUUBOCThY.

Oo6opyioBaHue: MoAeNU-aIUIMKauul  «MOHOTMOpUIHOE  CKpPELMBAHUEY,
«Henonnoe  nomuHupoBanue», «JurunOpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKON M MUKpompemnapaT «Jlpo3zodpuna» (Hopma, MmyTanuu (Gpopmbl
KPBUIBLEB U OKPACKU Teia), repbapuii «I'opox moceBHON».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopatopnast pabora Ne 5. «l3ydyenue pe3ynbTaToB MOHOTMOPUIHOTO U
OUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIbI HA TOTOBBIX MUKpOIpEnapaTax».

JlabopatopHast pabota Ne 6. «M3yuenHue MoaupUKaAMOHHON H3MEHYMBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsAZia U BAPUALIMOHHON KPUBON».

JlabopatopHast pabota Ne 7. «AHanu3 mMyTtauuii y apo30(uiibl Ha TOTOBBIX
MHUKpOTpenapaTax».

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHAIU3 POAOCIOBHBIX YETOBEKAY.

Tema 7. Cenexkuus OpraHu3mMoB. OcHoOBbI OHOTEXHOJIOTHH.



Cenexups Kak Hayka M IpOLECC. 3apOKICHHE CEIEKUUU W JOMECTHUKAIUS.
VYuenne H. . BaBunoBa o 1ieHTpax MpoOMCXOXKACHUS U MHOT000pa3usi KyIbTYPHBIX
pacteHuid. LIeHTpbl IpOUCXOXKACHUS JOMAITHUX )KUBOTHBIX. COpT, MOpoOJa, IITAMM.

CoBpeMeHHbIE METOMbI CeIeKIMH. MacCOBbIi U MHAUBUIYaIbHBII OTOOpPHI B
CeJeKIMM pPAcTeHUH M KUBOTHBIX. OlEHKa »dKcTepbepa. bInu3KopoacTBEHHOE
cKkpemmBaHue — WHOpumuHT. Yncras nuHug. CKpellMBaHWE YHUCTBHIX JIMHHUMN.
I'eteposuc, wnu tubOpuaHas cuia. HepoacTBEeHHOE CKpelMBaHUE — ayTOPUIWHT.
Otpanénnas ruOpuamnzanus u e€ ycnexu. VMICKycCTBEHHBIN MyTareHe3 W MOJydYeHUe
MOJUILIONJO0B. [JOCTMKEHUS CeIEKIIMU PACTEHHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib MNPOU3BOACTBA. ['€HHAsT HMHXKEHEpUs. ITarllbl
co3nanuss pexkomOuHantHoM JIHK w© TpaHcreHHbix opraHu3moB. KieTtouHas
nHxeHepusa. Knerounele KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUM.
KinonupoBanne  BBICOKONPOAYKTHUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
DKojorudyeckue u Tudeckue npoodiembl. MO — reHeTnueckn MOau(UIIMPOBAHHBIC
OpraHU3MBbl.

JleMOHCTpAITNH:

IMoprpersr: H.  W. BaBuiioB, WM. B.Mwuuypun, I. . Kapneuenko, M.
®. 1BaHoB.

Tabmunbl u  cxembl: kKapta «LIeHTpbl NOPOUCXOXKIAEHUS M MHOrooOpasus
KyJbTYPHBIX pacTeHui», «llopoasl AOMamHUX XUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenuit», «OtnanénHas rubpuausamnus», «Paborel akamemuka M. @. MBanoBay,
«Ilomumnongus», «OOBEKTB  OHOTEXHOJOTUM», «KJIETOUHBIE KYJIbTYpbl U
KJIOHHpOBaHue», «KOHCTpyHnpoBaHUE U IEPEHOC T€HOB, XPOMOCOM.

OO6opy/lIoBaHUE: MYJISKU TI0I0B U KOPHEIUIOA0B AUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuit « CenbCKOX035iCTBEHHBIE PACTCHUSY.

JlaGopaTopHble M IpaKTH4YecKne padoThI:

Okckypcust «OCHOBHBIE METOJBl W JOCTHIKEHHUS CEJIEKUUMU pACTEHUH W
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTAaHLHUIO, MJIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIH
y4acTOK, B TEIUIMYHOE XO34WUCTBO, JIaOOPAaTOPHUIO arpOyHHBEPCUTETA WIIM HAYYHOIO

LEHTPA)».

11 KJIACC

Tema 1. DBOJIONMOHHAS OMOJIOTHSA.



[IpennochyiIku BO3HUKHOBEHHUS DBOJIIOIMOHHOW TEOPUMU. DBOJIIOLMOHHAS
Teopuss U €€ MeCTO B OHWOJOrMu. BnusHuE 3BOJTIONMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHH U IPYTUX HAYK.

CBuperenbcTBa 9SBONIOLNMU. [lameoHTOIOTHYECKHE: TOCIEAOBATEIBLHOCTD
MOSIBJICHUSI BHJOB B IAJCOHTOJNIOTHYECKON JICTONHUCH, TIEPEXOTHBIE (POPMBEL.
buoreorpaduueckue: cxoacTBO U pazianune GayH u GIop MAaTEPUKOB H OCTPOBOB.

DOMOpHONOTHYECKHE: CXOJCTBA M pa3Nuyusi HMOPHUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTHYHEIE,
pYIMMEHTapHBIC OpTraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHM3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OMMYECKUX TyTeH y BceX
OpPTraHU3MOB.

OpomonmonHass  teopust Y. Jlapuna. IIpeanochbliku  BO3HUKHOBEHMS
napBuHU3MA. JIBWKymue CHiIbl SBOMIONWK BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHHE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEONPEACIEHHA W3MEHUYHUBOCTD,
6opb0a 3a CylIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

CunreTtnueckas Teopust 3Bostonnu (CTD) u e€ OCHOBHbIE MOJIOKEHUS.
MuxkposBostouus. [Tonynauus kak euHUIA BUAA U SBOJIOLUU.

JBwxymme cuibl ((akTopbl) 3BONIOUMU BHUAOB B mpupoje. MyTallMOHHBIN
poLecc U KOMOMHATHBHASL U3MEHUYMBOCTD. [lomynsinoHHbIE BOJIHBI U JIpeii() TEHOB.
N3omsmus m Murpanusi.

EctecTBennbiii oTOOp — Hampamisiomuil daktop sBosmonuu. DopMmbl
€CTECTBEHHOT'0 0TOOpa.

[IprcnocoOseHHOCT, OpraHU3MOB KakK pe3yabTaT sBomonuu. [Ipumepst
IpUCTIOCOOTIEHUM y OpraHu3MoB. ApoMOp(03bl U UINOAJANITALINH.

Bun wu  BupooOpazoBanme. Kpurepuum Buzma.  OcHOBHblE  (HOPMBI
BUJI000pa30BaHus: Teorpaduueckoe, IKOJIOrMIecKoe.

MakposBomtonusi.  Dopmbl  3BomouMH:  QuUIETHUYECKas, JAUBEPreHTHas,
KOHBEPIeHTHasl, napaenbHas. HeoOpaTumMocTh 3BOMIOIIH.

[IpoucxoxkaeHne OT HecCHeNuaIu3upoBaHHBIX TpenakoB. I[Iporpeccupyromnias
crienuanu3anus. AJanTuBHas pagualus.

JdemoHncTpanum:

[Moptpertsi: K. JIunueit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K.
M. Bap, 3. I'ekkens, @. Mromnep, A. H. Cesepiios.



Tabmuipl 1 cxembl: «Pa3BuTHE OpraHUYecKoro Mupa Ha 3emiie», «3apoabIITu
MMO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukcy, «DopMbl 00pHOBI 32 CyIIECTBOBAHHUEY,
«EctecTBeHHBIN 0TOOP», «MHOT0O0Opa3ue COPTOB pacTeHUi», « MHOr0OoOpasue mopo
KUBOTHBIX», «llomymsamum», «MyTanrmoHHAS W3MEHUYHUBOCTBY, «ApPOMOPGHO36D»,
«mnoananrtaruny, «O0Ias aereuepanusy, «IBmwkyiiue cuibl 3Boonuny, «Kapra-
cxema MapmpyTta mytemectBus Y. Jlapsuray, «boppba 3a cymecTBoBaHHEY,
«IIpucnocobneHHoCTs  Opranu3sMoB»,  «l'eorpadmdueckoe  BHIO00Opa3oBaHUEY,
«IKOJOTHYECKOE BUI000pa30BaHUEY.

OO6opyioBaHue: KOJUICKIIUS HACEKOMBIX C PAa3IMYHBIMU THUIIAMUA OKpPACKH,
HaOOp TUIOJOB W ceMsH, KoJulekiusi «l[Ipumepsl 3alMTHBIX MPUCTIOCOOTCHUN Yy
AKUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBJICHHUS 3BOJIIOIUNW», OOBEMHAsT MOJEINb
«CTpoeHune TOJI0BHOIO0 MO3ra IO3BOHOYHBIX).

buoreorpaduueckass kapra wmwupa, Koueknus «®DOpMBI  COXPaHHOCTHU
MCKOIIaeMbIX KUBOTHBIX U pacTeHUI», MoJeib anmukanus «llepekpéct xpomocomy,
BJIaXkHble  mpemnapatel  «Pa3BuTHe  Hacekomoro»,  «Pa3BuTHE — JATYIIKWY,
mMukpornpemnapat «/Ipozoduna» (Hopma, MyTaruu GOpMbI KPBUTEEB U OKPACKHU TEa).

JlaGopaTopHble M MpaKTHYecKue padoThI:

Jlabopatopnasi pabota Ne 1. «CpaBHeHHE BHJIOB 1O MOP(HOIOTHUYECKOMY
KPUTEPUION.

JIaGopaTopHas pabota Ne 2. «Omnucanue npucrnocoOJIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HH HA 3eMJIe.

JloHay4yHbIe IIPEACTAaBICHUS O 3apOXKICHUM >KW3HU. HaydHble TUNOTE3BI
BO3HUKHOBEHHUS )KM3HU Ha 3emJyie: a0MoreHe3 U MaHcnepMus. XuMu4yecKkas 3BOJTIOLH .
AOHOTeHHBIH CUHTE3 OPTaHUYECKUX BEILIECTB u3 HEOPraHUYECKUX.
OKCIIEpUMEHTAIIbHOE TOATBEPKIECHUE XHMHYECKON »BOMOLMHM. HadanbHble 3Tamsl
ouonoruueckoi spomounu. I'mnoreza PHK-mupa. ®opmupoBanue meMOpaHHBIX
CTPYKTYP ¥ BO3HHUKHOBEHME IPOTOKJIETKH. llepBble KIETKM M HX 3BOJIIOLMUA.
POopMUPOBAHUE OCHOBHBIX I'PYIIII KUBBIX OPraHU3MOB.

Pazeutne xu3HM Ha 3emie 1o 3paMm W nepuonam. Karapxei. Apxeinckas u
nporepo3oiickas Ipbl. [lanmeoszoiickas spa u €€ mnepuoabl: KeMOpPUNCKHIA,
OPIOBUKCKHW, CUITYPUUCKUH, JEBOHCKAM, KAMEHHOYIOJIbHBIN, IEPMCKUM.

Me3so301icKast 3pa U €€ NepUOIbl: TPUACOBBIN, IOPCKUN, MEIIOBOM.

KaitHo3oiickass 3pa ® €€ T[epuoAbl: MAJIECOI€HOBBIM, HEOTCHOBBIH,
AHTPONIOT€HOBBIN.



XapakTepucTUKa KINMaTa W TEOJOTHYecKuX mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMHM  PACTUTEIBHOTO M IKUBOTHOTO MHpa. ApoMopdo3bl y pACTCHHA W
KUBOTHBIX. [l0sIBIIeHNE, paclIBET U BHIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MHUpa Kak OTpakeHue 5BOJOUUU. (OCHOBHBIC
CHUCTEMaTHUECKHUE TPYIIITHI OPTaHU3MOB.

DBOJIIONMS YeloBeKa. AHTPONOJIOrUsl Kak Hayka. Pa3BuTue npeacTaBieHH O
MPOUCXOXKJICHUN 4YeloBeka. MeToapl H3y4eHHs aHTpomorese3a. CXoiacTBa H
pa3nuuMs YeI0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YeTTOBEKA.

JIBroxymmue cuisl ((pakTopsl) aHTpoIoreHe3a. HacnenctBeHHass H3MEHUUBOCTD
M ecTecTBEHHBIN 0TO0p. OOIIecTBEHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYIUN TpYyIa,
MBIIIICHUE, PEUb.

OcCHOBHBIE CTaJMMU W BETBHU JBOJIIOLMU YEJIOBEKA: aBCTPATONMUTEKH, UemoBek
yMenbid, Yenoek npssMoxoasui, YenoBek HeaHaepTaabCKuid, YenoBeK pa3yMHBbIi.
Haxoaku uckonaeMbIX OCTaTKOB, BpeMsI CYIIECTBOBaHUS, 00JacTh pacpOCTPaHECHHUSI,
00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIITNE pAChl: €BPOIICONIHAS (eBpa3uiickast),
HErpo-aBCcTpajoniHasl (3KBaTOpHalibHAsA), MOHTOJIOMHAS (a3UaTCKO-aMEpPUKAHCKasl).
UYepTbl NPUCHOCOOJIEHHOCTH MPEACTAaBUTEIEH YENOBEUECKHX pac K YCIOBUAM
cymectBoBaHus. EnqnHcTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoncTpanumn:

[Moprpetel: ®. Peau, JI. ITactep, A. MW.Onapun, C.Munnep, I Opu,
Y. JlapBuH.

Tabmuupl M cxeMbl: «BosuuknoBenne CoJIHEUHON cucTeMbl», «Pa3BuThe
Opranm4eckoro  mupa», «PactutenpHas  kineTtka», <« KUBOTHas  KJIETKa»,
«ITpokapuornueckass kinetka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUSI 4YEJOBEKAa M YEJTOBEKOOOPa3HbBIX
00e3bsiH», « OCHOBHBIE MECTa MAJICOHTOJIOTUUYECKUX HAXOJO0K MPETKOB COBPEMEHHOTO
yenoBekay, «JlpesHenmme moau», «/peBnue mogu», «llepBble coBpeMEeHHBIE
moany, «HenoBeueckue pachb».

ObopynoBaHue: MyJIsKA «ITpoucxoxnenue YeJI0BEKa» (6roCTHBI
aBCTPAJIONMUTEKA, NHUTEKAHTPOIAa, HEaHJEPTAIblla, KPOMAaHBOHIIA), CJCTMKHA WIH
M300paK€HUsI KAMEHHBIX OpPYIUN MEepBOOBITHOIO 4eloBeKa (KaMHHU-YOMIEPHI,
pyouina, ckpediia), TeOXpOoHOJIoTHUYecKass TabauIa, KoJeKius «PopmMbl COXPaHHOCTH
HCKOITA€MbIX KUBOTHBIX U PACTCHHI.

JlabopaTopHble n npakTHYecKHe PadoThl:

[Ipaktuueckas padota Ne 1. «/3yueHne MCKOMAEMbIX OCTATKOB PACTEHUU U
YKABOTHBIX B KOJUIEKIIUAX).



OKCcKypcusi «IBOJIOLMS OPraHUYEecKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbIA WM KpaeBEAUECKUNA MY3€il).

Tema 3. Opranu3zmMsbl U OKPY Ka0IIas cpeaa.

DKoorus Kak Hayka. 3aJauyd W pa3felibl YKOJIOTUU. MeTOIbI 3KOJIOTUIeCKUX
WCCJICJIOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl oOWTaHMSI OpPraHU3MOB: BOJHAs, HA3EMHO-BO3IYIIHAS, MOYBEHHAS,
BHYTPHUOPraHU3MEHHAs.

Okonoruyeckue ¢akropel. Kimaccudukamms HIKOIOrHYECKUX  (HaKTOPOB:
abnoTudeckre, OMOTUYECKHUE M aHTPOMOTeHHBIE. JIeficTBHE IKOJIOTHUECKUX (PaKTOPOB
Ha OpPTaHU3MBI.

Abunotnueckne (pakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPUOIU3M.
[Ipucniocobnenrss ~ OpraHU3MOB K JEHUCTBUIO  aOMOTUYECKHX  (PaKTOPOB.
buonornueckne puTmsl.

buotnueckue (axtopsl. Buasl OMOTHYECKHUX B3aMMOJECUCTBUIM: KOHKYPEHIIMS,
XUIIHUYECTBO, cUMOM03 u ero Qopmel. [lapazutusm, koomepauus, MyTyaju3M,
KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HaueHue OWOTHUYECKUX B3aUMOJEWCTBUM Uil CYILIECTBOBAHHUS OpPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJOTMYeCKUe XapaKTCPUCTHUKN MOITYJIAALIUHA. OcHOBHEBIE IIOKa3aTcjIin
nomyJsiquu: 4YUCJICHHOCTb, IINIOTHOCTbL, POXKIACMOCTb, CMCPTHOCTL, IIPUPOCT,
MUI'palus. ]_-[I/IHaMI/IKa YUCJIICHHOCTH IIOIYJIIIUHA U ee peryisanuys.

JdeMoHcTpanumu:
Hoptpetst: A. I'ymbonbar, K. @. Pynse, 3. ['ekkensb.

Tabmuuel u cxemsbl: kapTa «lIpupoansie 3oubl 3emuan», «Cpenbl 0OUTAHUS
opranusmoB», «®@oronepuoguzm», «llomynsauun», «3aKOHOMEPHOCTH  poOCTa
YHUCJIEHHOCTH MOMYJISIIIUY UHPY30pUU-TyPenbKn», «[lumieBsie nenmy.

JlabopaTopHble U NpaKTHYEeCKHe padoThI:

Jlabopatopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUN W3
Pa3HBIX MECT OOMTAHUSY.

Jlabopatopnas pabora Ne 4. «BnusiHue cBeta Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.



[Mpaktuyeckas padora Ne 2. «[lomcy€T MIOTHOCTH MOMYJSIUNA Pa3HBIX BUIOB
pacCTEHHIN.

Tema 4. Coo0111ecTBa ¥ DKOJOTHYeCKHe CHCTEMBI.

CooOmiecTBO OopraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIlEHO3a: BUIOBa,
MPOCTPAHCTBEHHAsA, Tpodudeckas (muimieBast). Buasl-qomuHanTel. CBS3M B
ouoreHo3se.

Dkonorudyeckue cucteMbl (dkocuctemsbl). [loHatne 00 »dkocuctemMe w
ouoreornieHoze. DYHKIIMOHANBHBIE  KOMIIOHEHTHI ~ JKOCHUCTEMBI:  MPOIYIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB M MOTOK 3HEPIUM B IKOCUCTEME.
Tpoduueckue (muieBbie) ypoBHU dKocucTeMbl. [lumeBbie nenu U cetu. OCHOBHBIC
[OKa3aTelIu JKOCUCTEMBI: OuoMacca, MPOAYKLUSA. ODKOJIOIMYECKHE MNUPAMUJIBL:
OPOJIYKUMH, YHUCICHHOCTH, OuomMaccol. CBOWCTBA H3KOCUCTEM: YCTOWYHBOCTD,
camoperymsauus, passutue. Cykueccus.

[Ipuponnbie 3KOCUCTEMBI. DKOCUCTEMBI 03EpP M peK. DKOCHCTeMa XBOMHOTO
VI IIAPOKOJIMCTBEHHOIO JIeca.

AHTpOl'IOl“GHHBIG OKOCUCTCMBI. AI‘pOC—)KOCI/ICTeMI:-I. yp603KOCI/ICTeMI>I.
buonorndeckoe u X031iMCTBEHHOE 3HAUCHUE ArpO3KOCUCTEM U yp603KOCI/ICTeM.

buopasnooOpasue kak (aktop ycroiiunmBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOrMYECKOro pa3HOO0Opa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'panHuiibl, coctaB U CTPyKTypa
ouocdepsl. Kuboe BemecTtBO M ero ¢GyHkiuu. OcobeHHocTH Ouochepbl Kak
rJ100aNbHOM 3K0cHCcTEMBI. J[MHaMHuecKkoe paBHOBECUE U 0OpaTHasl CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMUYECKHE IUKIIbI AJIEMEHTOB (yriiepona,
a3oTa). 30HaJIbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emiin. AHTpONOTeHHBbIE U3MEHEHUsI B Ouocdepe.
['mobGanbHbIE SKOJOTUYECKUE TPOOIEMBI.

CocymiecTBoBaHUEe NMPUPObI U yenoBeuecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us
KaKk oOcCHOBa ycToWumBocTd Ouocdepsl. OCHOBa pPalMOHATBHOTO YIPABICHUS
MPUPOAHBIMU pECYpCaMH U HMX MCHOJb30BaHME. JlOCTMKEHHs] OMOJIOTMM U OXpaHa
MIPUPOJIBI.

JdemoHncTpanum:

IMoptpertsi: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnajackuid.



Tabmuiel u cxemsbl: «Ilumessie menn», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponusie cooOmectBa», «llemn mnuTaHUsA», «IKOIOTUYECKAs MHUPAMUIAY,
«buocdepa u yenoBek», «IKocHCTEMa MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOIO jiecay, «buoreHo3 BogoéMay, « ArporeHo3», «IIpuMepHbie aHTPONIOTE€HHBIE
BO3JEUCTBUSA Ha NpUPOAY», «BakHeWIlne WCTOYHHUKHA 3arpA3HEHUS BO3AyXa U
TPYHTOBBIX BOI», «llouBa — BaxkHe#mas cocTaBismomas Ouochepbr», «DaKTOPHI
nerpagauuu  1mouB», «llapaukoBeiii  APdexT», «DaKTOppl PaaTUOAKTUBHOTO
3arps3HeHus Ouocdepsr», «OOmas cTpyktypa Ouocdeps», «PacmpocTpanenue
XKU3HU B Omocdepe», «O30HOBBIM dKpaH Ouochepr», «KpyroBopor yriepoma B
ouochepe», «KpyroBopoT azoTa B mpupoie».

O6opynoBaHue: MoACTb-aNTUINKaIUs « TunuuHble  OMOIEHO3BI», TepOapHii
«PactutenbHbple cooOmiecTBay, Koyiekuun «buouenos», «Bpenurtenun BakHEHIINX
CEJIbCKOXO3IMCTBEHHBIX KYIbTYp», TepOapuu U KOJJICKIIMU PACTCHHM W >KMBOTHBIX,
MPUHAJUICKAIINE K Pa3HbIM 3KOJIOTMYECKUM IpymnnaM oJHOro Buaa, KpacHas knura
Poccuiickoit @enepainiv, H300pa’keHUSI OXPAHIAEMbIX BUJIOB PACTEHUN U )KUBOTHBIX.

[NTAHUPYEMBIE  PE3VYJIBTATHI OCBOEHUA [TPOI'PAMMBI [1O
B1OJIOTMN HA BA3OBOM YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHUA

Cormacno ®I'OC COOQO, ycraHaBnuBaloTCcsi TpeOoBaHUS K pe3yJbTaram
OCBOEHHUS 00YyYarOUIMMUCS IPOrpaMM CPEAHEro OOIIero 00pa3oBaHUs: JIMYHOCTHBIM,
METANPEIMETHBIM U MPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IHMYHOCTHBIX pe3yJbTATOB OCBOEHHUs mnpeamera «buomnorus»
BBIJICJICHBI CIIEAYIOIIME COCTaBISAIOIINE: OCO3HAHHME OOY4YaIOIIUMUCS POCCUHCKOMN
rpakJaHCKOW MAEHTUYHOCTH — F'OTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIPeACNICHUIO, HATMYUE MOTHBALIMU K 00YYEHHIO OMOJIOTHH, LIeJIEHAIIpaBIeHHOE
pa3BUTHE BHYTPEHHUX YOEKJICHMM JMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH W
HUCTOPUYECKUX TpaguIluid pa3BUTHUA OMOJOTMYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh 00YYarOUIMXCsSI PYKOBOJCTBOBATHCS B CBOEH JI€ATEIbHOCTH LIEHHOCTHO-
CMBICIIOBBIMHM yCTaHOBKAMH, HPUCYIIMMHU CHCTEME OHOJIOTMYECKOro oOpa3oBaHMs,
HaJIM4YKe KOJIOTMYECKOro IMPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh L€ M CTPOUTH
YKU3HCHHbBIC TUIaHBI.

JIMYHOCTHBIC pe3yiIbTaTbl OCBOCHHA IPCAMCTA «buomorusy» JOCTHUTAKOTCA B
CAUHCTBC y‘IG6HOﬁ U BOCHHUTATEIbHOMN ACATCIBHOCTH B  COOTBETCTBUMU C



TPAJUIIMOHHBIMU POCCUHUCKUMU COLUOKYJIbTYPHBIMU, HUCTOPUYECKUMU U JTYXOBHO-
HPaBCTBEHHBIMHU IICHHOCTSIMHU, TMPUHATHIMH B OOIIECTBE NpaBWIaMA W HOPMaMHU
MOBEJACHUS U CIOCOOCTBYIOT TIpolleccaM CaMOTIO3HAHHS, CAMOBOCHUTAHHUS W
CaMOpa3BUTHSI, PA3BUTHSI BHYTPEHHEW MO3UIUU JIUYHOCTU, TATPUOTU3MA, YBAKEHHUS K
3aKOHY W TMPaBOMOPSIAKY, YEJIOBEKY TpyJa W CTapuieMy IOKOJICHUIO, B3aUMHOIO
YBOKEHHUS, OCEPEKHOrO OTHOLICHUS K KYJbTYPHOMY HACICAUI0 U TPAAUIUIM
MHOTOHAIMOHAJIBbHOTO Hapoaa Poccuiickonn depepanuu, NpupoAe U OKPYKAKOIMIECH

cpene.

JIMIHOCTHBIC pe3yJIbTaThl OCBOCHUS yueOHOTO TIpeaMeTa « bHomorusy» TomKHBI
OTpakaTb TOTOBHOCTb M  CIIOCOOHOCTh OOYYarOIMUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH TMO3WIMCH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUCHTAIMi,  TIO3UTHBHBIX  BHYTPCHHUX  YOEKICHHWHA,  COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, pacCHIMpPEHHUE KU3HEHHOTO
ONbITa W ONbITA JEATEIBHOCTH B IPOLECCE PEANM3AIMU OCHOBHBIX HANpPaBIICHUN
BOCHIUTATEILHOUN AEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTO BOCTIMTAHUSI:

C(bOpMI/IpOBaHHOCTI) Fpa)I(,ZIaHCKOﬁ IIO3MI N 06yqa10meroc;1 KaK aKTHBHOI'O MU
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6HI€CTB3;

OCO3HAHHUC CBOUX KOHCTUTYIMOHHBIX IIPpAB U O6H33HHOCT€I71, YBAXXCHHUC 3aKOHA
" IIpaBOIIOpsA KA,

TOTOBHOCTb K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTH IIPU CO3AaHUU y‘-Ie6HBIX
ITPOCKTOB, peUICHN N y‘-Ie6HI>IX nu ITO3HAaBATCJIbHBIX 3aja4, BBIITOJIHCHU
OMOJIOTHYECKHUX OKCIICPUMCHTOB;

CIIOCOOHOCTD OIPEAENATh COOCTBEHHYIO MO3UIIMIO [0 OTHOUIEHUIO K SIBJICHUAM
COBPEMEHHOM )XM3HU U OOBSICHATD €€;

YMEHHE YUYMUTHIBATh B CBOUX JEHCTBUAX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSL JIOJEH C pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLMAJIBHBIM IIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITOJTHCHHSI
y4eOHBIX, TO3HABATEIBHBIX U UCCIICI0BATEIBCKHX 33/1a4, YBAKUTEIHHOTO OTHOIICHHUS
K MHCHHUIO OINMOHEHTOB IPH OOCYXICHHH CIIOPHBIX BOIPOCOB OHOJOTHYECKOTO
COJICPIKaHHS,

TOTOBHOCTb K TYMAaHUTapPHOU M BOJOHTEPCKOM ACATEIBHOCTH;



2) NaTPHOTHYECKOT0 BOCIUTAHMS:

c(hOpMUPOBAaHHOCTh POCCHICKON TPAKIAHCKON MACHTUIHOCTH, MaTPUOTHU3MA,
YBaXXCHUS K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH Tiepen PonnHou, roproctu 3a
CBOM Kpai, cBO0 PomuHy, CBOWM S3BIK W KYJIbTYpYy, MPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHWE K NMPUPOJHOMY HACIEAUIO W MAMATHUKAM IPUPOIBI,
NOCTHXKEHHUSIM Poccun B HayKe, HICKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIEHWBATh BKJIAJ POCCHUCKAX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OUOJIOTHH, TOHUMAaHUS 3HAYCHUSI OMOJIOTUN B TIO3HAHUHU 3aKOHOB MPUPOJIBI,
B )KM3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uaciiHas yOeKJIEHHOCTh, TOTOBHOCTh K CHyKCHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CYIh0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS
OCO3HAHHWE JyXOBHBIX IIEHHOCTENH POCCUICKOTO HApO/Ia;
c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTH OLCHMWBATL CHUTYAlIUIO W IPHHUMATb OCO3HAHHBLIC PCHICHU,
OPUCHTHUPYSICh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HAHHUEC JIMYHOT'O BKJIa/la B IIOCTPOCHUC YCTOI\/'I‘-II/IBOFO 6y,IIyIII€I‘O;
OTBCTCTBCHHOC OTHOUICHHUC K CBOUM POAUTCIIAM, CO3OAHNIO CCMbH HAa OCHOBC

OCO3HAHHOTO MPUHATUS LEHHOCTEN CEMEUHOM KU3HU B COOTBETCTBUU C TPAJAULUAMU
HaponoB Poccuy;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETMYECKOE OTHOLIEHUE K MHUPY, BKIIOYas SCTETUKY ObITa, HaYy4HOIO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTa, TPY/a, OOIIECTBEHHBIX OTHOIICHHUI;

ITIOHUMAaHUE YMOLMOHAIBHOTO BO3ICUCTBUS KUBOM MIPUPOJIBI U €€ LIEHHOCTH;

TFOTOBHOCTb K CaMOBBIPAXCHHUIO B PA3HbBIX BHAAX MHCKYCCTBA, CTPCMJICHHC
MMPOABJISATE KAa4CCTBA TBOp‘ICCKOfI JIUYHOCTH,



5) ¢puznyeckoro BocmHUTAHUS, (OPMHUPOBAHHS KYJIbTYPbI 3I0POBbSI U
IMOLHMOHAJIBHOIO 0J1arONOTYyYUs:

MOHUMAaHHUE U peann3alius 3J0pOBOro U 6e30macHOro 0opasa Ku3HU (30pOBOE
MUTaHUE, COOMIOIEHNE TUTHEHHNYECKUX MPAaBWI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATHMA W OTAbIXa, perymsipHas (u3uveckas aKTUBHOCTH), OEpPEeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HYECKOMY HU
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE IIEHHOCTH TMPAaBWI HMHAWNBUIYAIPHOTO ¥  KOJUIGKTHBHOTO
0€301acHOTO MOBEICHHS B CUTYAIUAX, YTPOKAIOMINX 3I0POBBIO M )KU3HU JIIOJICH;

OCO3HAHUE MOCJEICTBUI W HENPUSATHS BPEIHBIX NPUBBIYEK (YyMOTpeOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KypEeHHUSI);

6) TPYA0BOI0 BOCIIUTAHHUS:
TOTOBHOCTH K TPY/1y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYI0TH00HE;

FOTOBHOCTh K aKTHBHOM ACATCIBbHOCTHU TEXHOJIOTUYECKON M COIMaJIbHOMN
HaIIpaBJICHHOCTH, CITOCOOHOCTD HWHUIOUHUPOBATH, IINIAHUPOBATHL W CaAMOCTOSTCIBHO
BBIITIOJIHATD TaKYIO JICATCIIbBHOCTD,

UHTEpEC K pa3iIMuHbIM cepaM MpOoPEeCCUOHATBHON IESTENbHOCTH, YMEHHE
COBEpLIATh OCO3HAHHBIN BHIOOP OyTylel Mpoeccuu U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIE TIaHBbI;

TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHMUIO Ha
MPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTHYECKOro BOCIIMTAHMS

9KOJIOTMYECKH 11e71eCO00pa3HOe OTHOILIEHUE K IPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS OJKOJIOTHYECKOM KYJIbTYphl: MPHOOpPETEHHE OIbITa
IJJAHUPOBAHUS MOCTYIIKOB M OLIEHKA UX BO3MOKHBIX IMOCIEACTBUN I OKPYKArOIIEH
Cpensbl;



OCO3HaHHWE TIJI00ATBHOrO XapakTepa 3KOJOTMYECKHX MpobieM M MmyTed ux
pelIeHuS;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOPETAEMBbIE MPU U3YUCHUHU OMOJIOTUN 3HAHUS
M yMEHHS TpH  peHmieHWH  T[poOieM,  CBS3aHHBIX C  PalMOHAJIbHBIM
MPUPOAOIIONIH30BaHUEM (COOIIOIEHNE TIPABIII TIOBEICHUS B TIPUPOJIC, HATIPABIEHHBIX
Ha COXpaHEHHE PAaBHOBECHS B SKOCHUCTEMaX, OXpaHy BUIOB, SKOCHUCTEM, Orocdepsl);

AKTMBHOE HENPUATHE NEHUCTBUM, PUHOCAIIHUX BPE] OKPYKAIOUIEH MPUPOTHOU
cpelne, yMEHHE TMPOTHO3MPOBATH HEOIArOMPHUSATHBIE JKOJIOTHUYECKHE MOCIEICTBUSA
MPEIIPUHUMAEMBIX IEUCTBUM U NMTPEAOTBPAILATh UX;

HaJIU4YMUC PA3BUTOI0 ISKOJIOTHUYCCKOI'O MbBIIIJICHUAA, 9KOJIOTHYECKOMN KYJIBTYPBHI,
OIIbITa ACATCIBHOCTHU AKOJIOTUYECKOM HarpaBJICHHOCTH, YMCHHUSA PYKOBOJICTBOBATHCA
HMH B HO3HaBaTeHBHOﬁ, KOMMYHI/IKaTI/IBHOfI u COHH&HBHOﬁ IMPAKTHUKE, TOTOBHOCTHU K
Y4aCTHIO B HpaKTquCKOﬁ JACATCIIBbHOCTU AKOJIOTUUYECKOM HaIIPpaBJICHHOCTH,

8) HeHHOCTH HAYYHOI'0 MO3HAHMSI:

c(OpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKM U OOIIECTBEHHOM IpPaKTUKHU, OCHOBAHHOTO Ha AMAJIOTe
KYJbTYp, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MUDE;

COBCPUHICHCTBOBAHUC SI3LIKOBOM M UYHTATEJIbCKOM KYJIBTYpbl KaK CpCACTBa
B3aHMOJICHCTBUS MCKAY JHOJAbMH U IMO3HAHUWA MHUPA,

NOHMMAaHME cHenu(pUKU OHOJOTUM KakK HayKd, OCO3HaHUs €€ poju B
(OpMUPOBAaHUHU PALIMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJTOCTHOIO
npeIcTaBiIeHUsT 00 OKpY’KalllleM MHUpE KaK O €JUHCTBE MPHUPOJbI, YEJIOBEKa U
oOmiecTBa, B TO3HAHUU TPUPOJIHBIX 3AKOHOMEPHOCTEH U pEeLIEHUH MpodiIeM
COXpaHEHHUsI MPUPOJHOTO PABHOBECHSI;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JJIsi COBPEMEHHOW LMBHIM3ALMU:
oOecrieyeHsi HOBOT'O YPOBHS pPa3BUTHUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX PellaTh PeCypcHbIE MPOOIEMbI Pa3BUTHS YEIOBEUECTBA,
MOKMCKa MyTeH BbIXOJA W3 TI00aJbHBIX 3KOJOTUYECKUX MpolieM U obecrneueHus
nepexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIBLHOMY HCIOJB30BAHUIO MPUPOIHBIX
pECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHHH OHOJIOTMYECKUX 3HAHUU B  LEIAX
MOBBIILIEHUSI O0IIEH KyJIbTYphl, €CTECTBEHHO-HAYYHON IPAMOTHOCTH, KaK COCTaBHOM
4acTH (PYHKIIMOHAJIBHOW IPaMOTHOCTH OOydaromuxcs, (GopMUpPyeMOM MPU U3yUCHUU
OHOJIOTHH;



IMOHMMaHNE CYIIHOCTH METOJIOB MO3HAHMSA, HCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH MCTOJIb30BaTh MOTy4yaeMble 3HAHUS [Tl aHAIU3a U 0OBICHEHUS
SIBJIEHAW OKPYXKAIOIIEr0 MUpPA W IMPOUCXOAAIINX B HEM M3MEHCHHMM, YMEHUE JENaTh
000CHOBaHHBIC 3aKJIIOUYEHHUS HA OCHOBE HAy4YHBIX (DAaKTOB U MUMEIOIIUXCS JNAHHBIX C
LEJIBIO MTOJyYE€HUS TOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSTCIBHO HCIIOIL30BaTh OHOJOTMYECKHE 3HAHUS JJIA
PEUICHUA HpO6J'IeM B PCAJIbHBIX JKM3HCHHBIX CUTYallUAX;

OCO3HAaHUC NI CHHOCTH HaquOﬁ JACATCIIbHOCTH, TOTOBHOCTL OCYIICCTBIIATH
MNPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD MHANBHUAYAJIbHO U B I'PYIIIIC;

TOTOBHOCTh M CIOCOOHOCTH K  HEMpPEphIBHOMY  0Opa3oBaHUI0 |
caMo0Opa30BaHUIO, K AaKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 1O OWONOTHU B
COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTAMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUs YyueOHOTro mnpenvera «buosorus»
BKIIIOYAIOT: 3HAauuMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHHSI  OOYyYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHayUYHbIE MOHSTHUS, OTPaXaIoIINUe
IEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U CHEUUPUKY METOJ0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (BEIECTBO, PHEpPrus, SIBICHUE, Mpolecc,
CHUCTEeMa, Hay4YHBIM (aKT, TPUHIMUII, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccieoBaHue, HaOM0AeHUE, U3MEPEHUE, PKCIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC
yueOHble  JedcTBHUs  (TMO3HABATENIbHbIE, KOMMYHHKATUBHBIC, PETYJISITUBHBIE),
oOecrnieynBatoniue (GopMUpPOBaAHUE (PYHKIIMOHAIBHOW TPAMOTHOCTH M COLUAIbHOU
KOMITETEHITUN 00yYaroIIUuXCsl, CIIOCOOHOCTh 00YUYaIOIINXCS UCIIOIb30BaTh OCBOCHHbIE
MEXIUCIUITUHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEPCAJIbHBIC YyueOHbIE
JCUCTBUS B ITIO3HABATEIILHON U COLUATIBLHON ITPAKTUKE.

MeranpeMeTHbIE pe3yNbTaThl OCBOEHHUS MPOrpPaMMbl CpPEIHETro OOIIEero
o0Opa30BaHUsl JOJIKHBI OTPAXKATh:

OsJaaagenue YHUBEPCAJIbHBIMHU Y4eOHbIMHU MO3HABATEJALHBIMHU
NeUCTBUAMMU:

1) 6azoBbIe JIOTHYECKHE IeHCTBHS:



caMoCTOSITeTbHO  (popMynupoBaTh UM aKTyaJdU3upoBaTh  MpPoOIEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIONb30BATh IPU OCBOCHUU 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIUICHHS
(amanuza, cuHTE3a, CpaBHEHMs, Kiaccudukaiuu, oO0O0OIICHHs), PACKPHIBATH CMBICI
OMOJOTUYECKUX TOHATUN (BBLACTSATh WX XapaKTepHbIC MPHU3HAKH, YCTAaHABIUBATH
CBSA3U C APYTUMU MOHSATUAMHU);

onpeaciATb LEIU ACATCIBbHOCTH, 3aJaBasd MmapaMCTpbl W KPUTCPHUHU HX
JAOCTHIKCHUA, COOTHOCHUTDL PE3YIbTATHI ACATCIILHOCTH C IIOCTABJIICHHBIMHU LCTIAAMU,

UCTIOJIb30BaTh OMOJIOTHYECKUE TOHATHS IS OObsICHEHUS (AKTOB W SIBJICHHIMA
YKWBOW MPUPOJIBL;

CTPOUTHL JIOTUYCCKHE PaACCYKIACHHA (I/IH):[YKTI/IBHLIC, ACAYKTHUBHBIC, 11O
aHaJ'IOFI/IPI), BBIABJIATL 3aKOHOMCPHOCTH U IIPOTHUBOPCUYUA B PACCMATPUBACMBIX
SABJICHUAX, q)OpMy.]'II/IpOBaTI) BBIBO/JIbI U 3aKJIFOYUYCHUS,

IMPUMCHATH CXCMHO-MOACIIbHBIC CPCACTBA IJIA NPCACTABIICHUA CYHICCTBCHHBIX
CBSI3eM MW OTHOIICHUH B HN3y4aCMbIX OMOJIOTMYECKUX O6’beKTaX, a TaKXeE
HpOTI/IBOpqu/If/'I pa3HOro poaa, BBIABICHHBIX B Pa3JIMYHBIX HH(bOpMaIII/IOHHI)IX
HCTOYHHKAX,

paBpa6aTBIBaTI) IJIaH PpCIICHUA HpO6JICMI>I C y‘IéTOM daHalin3a HMCIOIIHNXCA
MaTCpUAJIbHBIX U HCMATCPUAJIIbHBIX PECCYPCOB;

BHOCHUTB KOPPCKTHUBBI B ACATCIBHOCTb, OICHUBATH COOTBCTCTBUC PC3YJIbLTATOB
eJsIM, OLICHUBATh pPUCKU MOCJIeACTBUI ACATCIIBHOCTH,

KOOPAWMHHUPOBATL W BBIIIOJIHATDH pa60Ty B YCJIIOBHUAX pCaJIbHOTO, BUPTYAJIbHOI'O
)51 KOM6PIHI/IpOBaHHOFO B3aHMO,HeﬁCTBHH;

pa3BUBATb KPCATUBHOC MBIIJICHHUC ITPH PCIICHNH ) XU3HCHHDBIX HpO6J’ICM.

2) 6a30BbI€ HCCIEN0BATEIbLCKIE IeiicTBHUS:

BJa/IeTh HAaBBIKAMHM Y4YEOHO-HCCIIEI0BATEIbCKON U MPOEKTHOM EsITeNIbHOCTH,
HaBbIKAMU  pas3peuieHuss  MnpoOiieM,  CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IMOUCKY METOJOB PELIEHHUs MPAKTUYECKHUX 3a/]ad, MPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MO3HAHMUS;

HCIOJIB30BATh PA3JIMYHBIE BU/bI JEATEIBHOCTH 110 IMOJYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpPIpeTalnn, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYaIUsIX, B TOM
YHClie TP CO3/IaHNUU YUYE€OHBIX U COLIMANIBHBIX TPOEKTOB;



dbopMHpPOBaTh HAYYHBIM THIT MBIIIICHUS, BIAIETh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MTOHSITUSIMHA U METOJAMMU;

CTaBUTh W (POPMYyIHMpPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbLHOU
JESTEIbHOCTH U )KU3HEHHBIX CUTYaIIHSIX;

BBISBJISITh NIPUYMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUs, HAXOJUTh APTYMEHTHI I JOKA3aTEIbCTBA CBOUX
YTBEPKACHUH, 3a71aBaTh TapaMETPbl U KPUTECPHUH PELICHUS;

AHAJIM3UPOBATH ITOJTYUYCHHBIC B XOAC PCIICHUSA 3aa4n pE3yJIbTaTbhl, KDUTHUYCCKHU
OLCHUBATHb UX NJOCTOBCPHOCTD, IPOTHO3UPOBATHE NBMCHCHHUC B HOBBIX YCJIOBHAX,

JaBaTb OICHKY HOBBIM CHUTYallUAM, OICHUBATh HpHO6p€TéHHLIfI OIIBIT,

OCYHIICCTBIISITh II€JICHATIPABJICHHBI TOWCK MEpeHOca CPEACTB W CIOCOOOB
JeUCTBUS B TIpo(heccHoHaTBHYIO Cpey;

YMETh MNCPCHOCUTHL 3HAHUSA B IIO3HABATCIbHYHO W MPAKTUYCCKYIO obmacTn
KU3HEACATCIIBHOCTH,

YMETb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX IPECAMCETHBIX O6J'I21CT€I>1;

BbIJIBUT'daTb HOBBLIC HJCHU, IPCJIAraTb OPUIHMHAJIBHBIC ITOAXOJAbl W PCUICHUA,
CTaBHUTb HpO6JICMI>I " 3a1a49M, JOITYCKAIOUIKUC AJIbTCPHATUBHBIC PCIICHUS.

3) padora ¢ undopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(pOpMauuu (TEKCcTe yueOHOro
nocoOusi, HAyYHO-TIOMYJSIPHOM  JUTEpaTtype, OWOJOTMYECKUX  CIIOBapsiX W
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MAaHHBbIX, B MHTepHeTe), aHaIW3UpPOBATH
MH(OPMALIMIO Pa3IMYHBIX BUIOB U (POPM MPEICTaBICHUS, KPUTUUECKU OLICHUBATh €€
JIOCTOBEPHOCTH U HEIPOTUBOPEYUBOCTb;

(GopMynIHpoOBaTh 3aMpochl U MPUMEHATH Pa3IUYHbIE METOJbl MPU TOUCKE U
orbope Ouonornyeckoi uHGOPMALMH, HEOOXOAUMOW JIsl BBIMOJHEHUS Y4eOHBIX
3azady;

npuoOpeTaTh OMNbIT HMCHOJIB30BaHMS HMHPOPMAUMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYPY AKTMBHOI'O HCIIOJB30BAHUSA PAa3IUYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpAaTh  ONTUMANBHYIO  (opMy  MpeaCcTaBICHHUS
ouonoruueckoil nHpopmauu (cxemsbl, rpaduKu, AUarpaMMbl, TaOIUIbI, PUCYHKU H

IpyToe);



WCIIONIb30BaTh HAy4YHBIM S3BIK B KauecTBE CpeACTBa IMpu paboTe ¢
Ouonormdeckol  mHGOpMalMe: TPUMEHSATh  XUMHUYECKue, (Qusmueckue u
MaTeMaTHYeCKUE 3HAKW U CHUMBOJBI, (GOpMynbl, abOpeBUaTypy, HOMEHKIATYpY,
MCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIUYECKNE CPEACTBA HATIISAHOCTH;

BJaJeTh  HaBBIKAMH  pACllO3HAaBaHWsI W 3amuThl  uH(Opmaimmy,
MH(OPMAIIMOHHOMN 0€30MaCHOCTH JIMYHOCTH.

OgJjiajileHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JIEHCTBUSAIMU:
1) o6menue:

OCYHIIECTBIISITh KOMMYHHKAITUU BO BCEX cepax KU3HU, aKTUBHO YyIaCTBOBATH B
qManore Wik JMCKYCCHMU MO CYIIECTBY OOCyXaaemMoil Tembl (yMEHHUE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCUTEIIBHO BBITIOJHEHUS TIpeajaraeMoun
3a/lay¥, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTh MO3UIMN APYTHX YYaCTHUKOB
JManora uiv JUCKYCCUH);

paciio3HaBaTb HeBep6aJ'II>HI>Ie CpeacCTBa O6IH€HI/I}I, IIOHUMATb 3HA4YCHHC
CONMAJIbHBIX 3HAKOB, IPCAITOCHIIIOK BOSHUKHOBCHUSI KOH(bJ'II/IKTHBIX CHTyaHHﬁ, YMCEThH
CMATYATDb KOH(l)J'II/IKTBI 1 BCCTHU IICPECTOBOPLI;

BJIA/IETh PA3JIMYHBIMU CIOCOOAMHU OOIIEHHUS U B3aMMOJECHCTBUSA, NOHUMATb
HaMEpPEHHUs IPYTUX JIIOJAEH, IPOSBIISITh YBAKUTEIbHOE OTHOLIEHUE K COOECETHUKY U B
KOppEeKTHOU (popme PopMyIHNpOBaTH CBOU BO3PAKEHNUS;

paSBépHYTO N JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPCHUSA C HUCIIOJIB30BAHUCM
SI3BIKOBBIX CPCIACTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

NOHMMATh M HCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOM M WHAMBUAYaJIbHOU
paboOThl TpU pElIeHUH OMOJIOTrHYEeCcKON MpoOieMbl, 0O0CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHHUSI TPYNIOBLIX (POPM B3aMMOJICHCTBUSA MIPU pPELICHUN yueOHOU 3a/1a4u;

BBIOMpPATh TEMAaTHKy W METOJbl COBMECTHBIX JCHCTBUUA C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXJI0TO YWICHA KOJUIEKTUBA;

NPUHUMATh  LEJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JOCTHIKCHUIO: COCTaBJATh IUIAH JICMCTBUM,
pacmpeneNsiTh poiau ¢ Y4ETOM MHEHUH YYaCTHHUKOB, OOCYXZAaTh PpPe3yJbTaThl
COBMECTHOMU pabOTHI;



OIICHUBATh KAa4€CTBO CBOETO BKJIAJAa M KaXKJOTO YJaCTHHKA KOMAHJBI B OOITHI
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeaiiaratb HOBBIC IIPOCKTLI, OLOCHHMBATL HWIACH C TMO3MIOKWK HOBHWU3HELIL,
OpPUTHUHAJIbHOCTH, HpaKTH‘{eCKOﬁ 3HAYUMOCTH,

OCYIICCTBIIATL IO3UTUBHOC CTPATCTHUYCCKOC IMOBCACHUC B  Pa3JIMYHBIX
CuTyanusix, IpOABIISATE TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH MHHUIIMATUBHBIM.

OBi1aieHHe YHHBEPCATbHBIMH PeryJsiTHBHBIMH I€HCTBUSIME:
1) camoopraHu3amnus:

HCIIOJIb30BaTh OMOJIOTHMUECKUE 3HAHUS JJIs1 BBISIBJICHU A HpO6HeM " UX PCHICHUA
B ’JKU3HCHHBIX U y‘{e6HBIX CUTyalusiaXx,

BI>I6I/IpaTI> Ha OCHOBE OHWOJIOTMYSCKUX 3HAHHUI OCJICBBICE MW CMBICJIIOBBIC
YCTAHOBKH B CBOUX ﬂeﬁCTBHHX U TIOCTYIIKAX IIO OTHOHICHHUIO K KUBOM npupouac,
CBOCMY 3O0POBBIO U 3N0POBBIO OKPYIKAIOIINX,

CaMOCTOSITEIbHO OCYLIECTBIISITh I103HABATEJIbHYIO JESTEIbHOCTD, BBISABIATDH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/Jaud B 0Opa3oBaTEIbHOU
NESITEIBHOCTHU M )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEILHO COCTABIIATH IUIAH PEIICHUs MPOOJIEMBI C YIETOM UMEIOLIUXCS
pECYpCOB, COOCTBEHHBIX BOZMOXHOCTEN U MPEANOYTEHMUI;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;
pacIMpATh paMKU y4eOHOro MpeaMeTa Ha OCHOBE JIMUHBIX MTPEANOYTEHHUIH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH 32
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crnocoOcTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM JSPyAULIMU B
pa3HbIX 0O0JacTAX 3HAHUM, IOCTOSHHO IMOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:



JaBaTb OIICHKY HOBBIM CHUTyallMAM, BHOCHTHL KOPPCKTHUBBLI B JACATCIBHOCTD,
OLCHHUBATb COOTBCTCTBUC PE3YIbTATOB LCIISAM,

BIIA/ICTh HABBIKAMU MO3HABATENIbHON PeIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEWCTBUN U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMM, UCIIOJIB30BaTh
npUEMBI peIICKCUU ISl OIICHKU CUTYAIlNH, BHIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHMBATh PHUCKH WU CBOCBPEMEHHO MPUHUMATh PEIICHHUS IO HX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHTbl JIpyTHX I[P aHaju3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHATHE Ce0s1 U IPYTUX:
NPUHUMATH ce0s, TOHMMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IIPUHUMATL MOTHUBBI U APryMCHTBI [JPYIuX IIpU aAHAJIN3C PCIYJIbTATOB
ACATCIIBHOCTH,

NpU3HABATh CBOE MPABO U MPABO IPYrHMX HA OIIUOKH;

pa3BUBATH CIIOCOOHOCTH TOHMMATh MHDp C MMO3ULHUHU APYTOTr0 YCJI0BCKA.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmernbie pe3ynbTaTthl ocBoeHuss nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crieuupuueckue aias yueOHoro mpeamera «buosorus»
Hay4yHbIE€ 3HAHUS, YMEHHUS MU CIOCOObI NEWCTBUN IO OCBOEHHIO, MHTEPHpPETALUU
U MpeoOpa3OBaHUIO 3HAHUU, BUIBI ACSITEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B Pa3jMYHbIX YYEOHBIX CHUTyalUsiX, a TakKe B pPEabHBIX
KU3HEHHBIX CHUTyallusiX, CBS3aHHBIX ¢ Ouosorueil. B mnporpamme mnpeameTHbie
PE3yNIbTAThI MPEJICTABICHBI IO TOAaM 00yUYEHUS.

[IpenmeTtHbie pe3ynbTaThl OCBOEHHUs yueOHoro mnpeameta «buosorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:



c(hOpMUPOBAHHOCTh 3HAHUI O MECTE€ U POJU OMOJIIOTUM B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAYK, B ()OPMUPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIQJ€ POCCUUCKUX U 3apyOEKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMONOTHHU, (PYHKIIMOHAIBHON TPAaMOTHOCTH YeJIOBEKa
JUIA PEIICHUS )KU3HEHHBIX 33714,

YMEHHE paCKphIBaTh COJACpP)KAaHHE OHMOJOTHYECKUX TEPMHUHOB WM TIOHSATHH:
KW3Hb, KJIETKa, OpraHnu3M, MeTa0oau3M (0OOMEH BEIISCTB M MPEBpaIeHUE SHEPTUH),
romeocta3  (camMoperyisiiusi), YpOBHEBash  OpraHu3aldsl  >KUBBIX  CHUCTEM,
CaMOBOCIIPOM3BEICHHE (PETIPOAYKITHS), HACICACTBEHHOCTh, M3MEHYUBOCTH, POCT H
pa3BUTHE;

yMEHHE W3Jarath OHOJOTHYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajIbHas J0rMa MOJCKYIsSIpHON Ouonorun), 3akousl (I'. Mennens,
T. Moprana, H. W.BaBunoBa) u ydeHus (0 IEHTpax MHOTrooOpasus u
IPOUCXOKACHUS KYIbTypHbIX pacteHuit H. Y. BaBuioBa), onpeaensaTs rpaHullbl UX
IPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMCHHC BJIAACTb MCTOJAMHU HAYYHOTO ITO3HAHUA B OHOJIOTHH: Ha6J'IIOIICHI/Ie nu
OIMMCAHUC JKUBBIX CHUCTCM, IIPOLCCCOB H HBJ'IGHPIﬁ, opraHm3anusa H IIPOBCIACHUC
OMOJIOrHYECKOro OKCIICPUMCHTA, BBIABUIKCHHC T'MIIOTC3bI, BBISABJICHUC 3aBHUCUMOCTHU
MCXKIY HCCICAYEMbIMU BCIMYHNHAMU, OOBSICHECHHE ITIOJIYYCHHBIX PE3YyJIbTATOB,
HCIIOJI30BAHHBIX HAaYYHbBIX HOHFITl/IfI, Teopuﬁ 1 3aKOHOB, YMCHHUC NCJIaTb BbIBOJbI HaA
OCHOBAHHMHU TTOJIYUCHHBIX PC3YJIbTATOB,

YMEHHE BBIJICNIATh CYIIECTBEHHBIE MPU3HAKH BHPYCOB, KIETOK MPOKAPHOT M
9YKapHOT, OJHOKJIETOYHBIX M MHOTOKJETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IpOIIeCCOB: OOMEHa BEIIECTB M TPEBpaIleHUs] DHEPruu B KICTKE, (OTOCHUHTE3A,
TUTACTUYECKOTO MW OJHEPreTHYeckoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTIOJIOTBOPEHMSI,  PA3MHOXKCHHS,  WHIWBHIYyaJIbHOTO  Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJYyYEeHHbIE 3HAHUS i1 OOBSCHEHUS OHOJOTUYECKUX
IIPOLIECCOB U SABJICHUM, [UI1 NPUHATHA IPAKTUYECKUX PELICHUH B IIOBCEJHEBHOU
KU3HU C Lenplo obOecrneueHuss 0€30MacHOCTH CBOETO 3J0pOBbS U 370pPOBBS
OKpYXaIOUUX JII0JEH, COONIOACHUSI HOPM TPAaMOTHOIO MOBEIEHHUS B OKpY’Karolen
IPUPOAHON cpelle, IOHMMaHUE HEOOXOJUMOCTH HCIHOJb30BAHUS JOCTHKEHUM
COBPEMEHHOM OuoIoruu 51 OMOTEXHOJIOTUI JUISL paLMOHAIBLHOTO
[IPUPOAOIIOJIL30BAHNS,

yMEHUE pemaTh JJEMEHTApHbIE TEHETHYECKHE 3ajJadyd Ha MOHO- W
TUTHOPUIIHOE CKpEIIMBAaHMUE, CIEIJICHHOS HACJIeIOBaHUE, COCTAaBISATh CXEMBbI
MOHOTHOPUIHOTO CKpEUIMBAaHUS I TpEeJCKa3aHUs HaclIeIOBaHUS IPU3HAKOB Yy
OpTaHU3MOB;

YMEHHE BBINOJHATH JIa0OpAaTOpPHBIE U TpaKkTU4YecKue paboThl, COOII0ATh
MpaBuiIa MpHu padoTe ¢ yueOHBIM U Ta00paTOPHBIM 000PYAOBAHUEM;



YMEHUE KPUTHYCCKH OIICHMBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OHMOJIOTHYECKOT0 COIepKaHMs, BKIIOYAOIIYIO TICEBAOHAYYHBIC 3HAHMS U3 Pa3IMYHBIX
HMCTOYHUKOB (CpeJCTBAa MacCOBOM WMH(OpMaIMU, HAYYIHO-TIOMYJISIPHBIC MaTepHalIbl),
THUYECKHE aCIeKThl COBPEMEHHBIX HCCIICIOBAaHMH B OHOJIOTHH, MEIUIMHE,
OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbBIE MMCHMEHHBIC U YCTHBIE COOOIIEHHsI, 0000IIast
OMOOTHYECKYI0 MHPOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCTIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOEHHUs ydeOHoro mpenmera «buomorus» ¢ 11
Kacce TOJKHBI OTPAXKATh:

C(bOpMI/IpOBaHHOCTI) 3HAHUM O MECTe U poJiun OMOJIOTUH B CHCTEME HAay4YHOT'O
3HAHHA CCTCCTBCHHLIX HAYK, B q)OpMI/IpOBaHI/II/I COBpeMCHHOﬁ eCTeCTBGHHO-HaquOﬁ
KapTHHBI MHpa U HAYYHOTO MHUPOBO33PCHUSA, O BKJIAAC pOCCI/IfICKHX 141 Bap}IGe)KHBIX
y‘IéHI)IX-6I/IOHOFOB B Pa3BUTHUC 6I/IOJ'IOFI/II/I, (I)YHKHHOHaHBHOfI I'paMOTHOCTH YCJIOBCKaA
JJIA pCIICHUA JKU3HCHHBIX 3a1a4,

YMEHHE PACKPBIBATh COAEpKaHUE OMOJOTMUECKUX TEPMUHOB U MOHSITHIA: BUJ,
HOMyJIALKs, TeHO(OHA, HSBONIONMS, MABMXKYIIME CUIbl ((akToOpbl) HBOIIOLNUH,
HPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE, HKOJOTHYECKUE (PAKTOPHI,
HKOCHCTEMA, MPOIYIEHThI, KOHCYMEHTBI, PEIyLIEHTHI, IIeMH MUTaHUs, YKOJIOTHYECKas
nupamuja, ouoreoreHos, ouocdepa;

yMEHHE u3j1aratb OMOJIOTHUecKre Teopuu (3BosonnoHHas teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUs 3BOJIOLMM), 3aKOHbl M 3aKOHOMEPHOCTU (3apOJbIILIEBOIO
cxoactBa K. M. bapa, uepenoBaHus TJIABHBIX HAINpPABICHUWA W MyTEH 3BOJIOLIUUA A.
H. CeseprnioBa, yuenus o 6uochepe B. W. Bepnanckoro), onpeaensarb TpaHUIbl UX
MIPUMEHHUMOCTH K KMBBIM CUCTEMAM;

YMCHHUC BJIAACTb MCTOJAMHU HAYYHOTO ITIO3HAHHA B OMOJIOTHH: H36J’IIOI[CHI/I6 u
OIMHUCAHUC JKHUBBIX CHCTCM, IIPOLCCCOB H SIBJ'IGHI/II\/‘I, opraHu3anusa W IIPOBCIACHHUC
OMOJIOTHYSCKOrO OKCIICPUMCHTA, BBIJIBUIKCHUC T'HMIIOTC3bI, BBIABJICHUC 3aBUCHUMOCTHU
MCXKAY HCCICAYCMBIMU BCIIMYMHAMMU, 0OBSICHECHHE IMOJYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpPII;'I M 3aKOHOB, YMCHHUC ACJIaTb BbIBOJbI Ha
OCHOBAHHMHU ITOJYUCHHBIX PC3YJIbTATOB;

YMEHUE BBIJCISITh CYIIECTBEHHBIC TMPU3HAKK CTPOCHHUS OHOJOTHMYECKUX
OOBEKTOB:  BHUJOB, TMOMYJSIUNA, TPOAYIICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOlIeHO30B M JKOCHUCTEM, OCOOCHHOCTH IMpPOIIECCOB:  HACJIEJACTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHI000pa30BaHUS, NPUCTIOCOOICHHOCTH
OpraHWU3MOB, JICUCTBHUS IKOJOTUUECKUX (PAKTOPOB HA OPTaHU3MEI, IEPEHOCA BEIICCTB



Y TIOTOKA DHEPTUM B IKOCHUCTEMAX, AHTPOIIOTE€HHBIX N3MEHEHUN B DKOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSATh TOJNYyYCHHbIE 3HAHUS i1 OOBSCHEHUS OHOJOTHYECKUX
MPOLECCOB W SABJIECHUM, I NPUHATHUSA INPAKTUYECKHUX PEIIEHWA B IOBCEIHEBHOM
KHU3HU C 1eJablo oOecrieueHUs O€30MacHOCTH CBOETO 3/I0pOBbS M 3JI0POBbS
OKpY’KaIOLUX JII0JIeH, COOMI0/IEHUsT HOPM I'PaMOTHOTO MOBEIEHUS B OKpY’KaIOLIEH
MPUPOAHON cpele, TMOHUMaHWE HEOOXOJUMOCTH UCIOJIb30BaHUS TOCTHKCHUM
COBPEMEHHOMN OMOJIOTHY AJI PAIlMOHATEHOTO MPUPOI0NOIB30BAHUS;

YMEHUE peuiaTh 3JEMEHTAapHbIE OMOJIOTUYECKHE 3aJayd, COCTABJISATH CXEMBbI
nepeHoca BEIIECTB U SHEPTUH B HKOCUCTEMAaX (LIETH MUTAHUS );

YMEHHE BBITONHIATh J1a0OpATOPHBIE M TPAKTHUYECKUE paloThl, COOMIOIAThH
npaBuia npu padbore ¢ yueOHbIM U 1Ja00paTOPHBIM 000pyI0BaHUEM;

YMCHHUC KPUTHYCCKHU OCHMUBATL U  HHTCPIPCTUPOBATDH HH(pOpMaIIHIO
OMOJIOTHYECKOTO COACPIKAaHUS, BKIIIOYAIOIIYIO IICCBAOHAYYHBIC 3HAHUS U3 PA3JITMIHBIX
HNCTOYHHKOB (CpeJICTBa MacCcoBOH I/IH(i)OpMaHI/II/I, HAaYYHO-TIOITYJISIPHBIC MaTCpI/IaJ'II)I),
paccMaTpuBaThb r100aJIbHBIC OKOJIOTMYCCKHUC HpO6HCMI>I COBPCMCHHOCTH,
(pOpMI/IpOBaTI) 110 OTHOIIICHUIO K HUM CO6CTBGHHYIO ITO3UIUIO,

YMCHHEC CO31aBAaTh COOCTBEHHBIC MMCHMEHHEIE U YCTHBIC COO6HICHI/I}I, 0606u1a5{
6I/IOJ'IOFI/I‘—IGCKYIO I/IH(l)OpMaHI/IIO N3 HCCKOJIBKUX HUCTOYHHUKOB, 'PAMOTHO HCIIOJB30BATH

NOHSATUMHBIN anmnapaTt OUOJIOTUH.
TEMATHUHYECKOE INTAHUPOBAHHUE

10 KUIACC
Ne HaumenoBanue pasaciioB U TEM IPOIrpaMMbl KonmuectBo yacos
/i Bcero KoHTposbHbBIE Ip
paboThl
1 buonorus kak Hayka 2
2 JKuBble cucTeMbl U UX OpraHu3aLus 1
3 XUMUYECKUN COCTaB U CTPOCHHE KIETKU 8
4 JKusHeneaTeIbHOCTh KIIETKH 6
S Pa3mHOXeHHE U HHIUBUyalbHOE pa3BUTHE 5
OpPraHNU3MOB
6 HacriencTBeHHOCTh 1 KI3MEHYUBOCTH OPTaHU3MOB 8
7 Cenexiust oprann3MoB. OCHOBBI OMOTEXHOJIOTHUT
8 PesepBHOe Bpemsi 1
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0
11 KIIACC
Ne i/t HaumenoBanue pa3aciioB U TEM MIPOTrpaMMBbI KonuuectBo yacos
Bcero Kontponbhbie pabotel [IpakTiue
DBOJIOIIMOHHAS OMOJIOTHS 9

2 Bo3HuKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIE 9


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Ne n/nt HanmenoBanue pasnesioB U TEM IPOrpamMMBbl KomnyecTBo yacos
Bcero Kontponbhsie paboter IIpakTiue

3 Opranu3mbl U OKpyXKaroias cpenia S

4 Coo01ecTBa U 9KOJIOTHYECKUE CUCTEMBI 9

S Pe3epBHOE BpeMs 2

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0

IMOYPOYHOE IIJTAHUPOBAHHE

10 KJIACC

Ne Tema ypoxka KommuecTBo gac

n/m Bcero Kontponsabie [lf
paboThI

1 Buonorus B cucteMe HayK 1

2 Merobl MO3HAHUS )KUBOHM Npupobl. [IpakTrueckas padora Ne 1 1
«HMcnonp30BaHue pa3TUIHBIX METOJIOB IPH U3yUCHUH
OMOJIOTHYECKUX OOHEKTOBY

3 buomoruueckue CUCTEMBI, MPOIECCHI U UX H3YyUCHHE 1

4 Xumudeckuil cocTaB KIeTKH. Boia 1 MUHEpaIbHbIE COH 1

S5  Benku. CocTaB u cTpoeHUE OSIKOB 1

6 depmenTs — Ouonoruueckue karaauzaTopsl. JlabopaTopHast 1
pabota Ne 1 «3ydyeHue kaTaIuTHUECKON aKTUBHOCTH
(depMeHTOB (Ha MpuMepe aMUIIa3bl UK KaTaaas3bl)y

7 Yraeogpl. Jlumuast 1

8 HyxkieunHoBbie KHCIOTB. AT® 1

9  Hcropus u MeTopl M3yueHus KieTku. Kinetounas Teopus 1

10 KieTka kak 1enocTHas )KUBasi CUcTEMA

11 Crpoenue sykapuoTHyeckoi kietku. Jlabopartopuas padora No 1
2 «M3y4yeHue cTpoeHusl KIETOK pacTEHUH, )KUBOTHBIX, TPUOOB U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIpEnaparax u
UX OIHCaHUE

12 OOmeH BemecTB WM META00TH3M 1

13 ®orocuHTe3. XeMOCHHTE3 1

14 Duepreruueckuit o0OMeH 1


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

n/n

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Tema ypoka

JKu3HEHHBIN UMK KJIETKU. [lenenne kieTku. MuTo3s.
JlaGopaTtopras padora Ne 3 «HabmromeHne MuTo3a B KIIETKax
KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKpOMpenapaTax»

buocunTes Oenka. Peakius MaTpuaHOTO CUHTE3a
Tpancnsauus — Guocuntes Oenka
HexneTtounbie popmbl )KU3HH — BHPYCHI

@opMbI pa3MHOKEHUSI OPTaHU3MOB

Meiios

OO0pa3oBaHue U pa3BUTHE MOJIOBHIX KJIeTOK. OII010TBOPEHHUE.
Jlabopatopnas padota Ne 4 «M3ydeHune cTpoeHUS TOTOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTHEC OPraHU3MOB
I'enetuka — HayKa O HAaCJICACTBCHHOCTHU U U3BMCHYHNBOCTHU

3aKOHOM€pHOCTI/I HacCJICJOBAHU ITPHU3HAKOB. MOHOI‘I/I6pI/II[HOG
CKpCIINUBAaHUC

I[HPI/I6PHI[HO€ CKpCUIMBAHHC. 3aKOH HE3aBUCUMOT'O
HaCJICAOBaHUS IIPU3HAKOB

CuenneHHoe Haciae0BaHUe NPU3HAKOB. JJabopaTropHas pabora
Ne 5 «M3yuenue pe3ynbTaToB MOHOTUOPUIHOTO U
JUTUOPUAHOTO CKPEIIUBaHUS Y AP030(UIIbI HA TOTOBBIX
MUKpOIIpenapaTax»

I'enerunka noma. HacienoBanue npu3HaKkoB, CUEIUIEHHBIX C
OJIOM

N3menunBocTh. HenacnencTeeHHass U3MEHYHUBOCTb.
JlabopaTtopnas paborta Ne 6. M3ydenue moaupukamoHHO
W3MEHYMBOCTH, IIOCTPOECHUE BAPUALIMOHHOTO PAIA U
BApUALMOHHON KPUBOW»

HacnenctBennas nsmeHunBocTh. JlabopaTopnas padorta Ne 7.
«AHanu3 MyTanui y Jpo30¢uibl Ha TOTOBBIX
MHUKPOTIpErapaTax

I'eneTuka uenoBeka

KonmuectBo yac

Bcero Kontposbhbie
paboThI

Iy


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

Ne Tema ypoxka KommuecTBo gac

/11 Bcero Kontponsubie [lf
paboThI
31 PeseprHbiii ypok. O600IeHHe M0 TeMe «HacaencTBeHHOCTh U 1
W3MEHYHBOCTH OPTaHU3MOB)
32 Cenekuus KaK HayKa U IIPOIIECC 1
33 MeToabl U AOCTHKCHHUS CENICKIIUN PACTEHHI U )KUBOTHBIX 1
34 BHOTEeXHOJIOTHS KaK OTPACihb MPOU3BOJICTBA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0
11 KJIACC
Ne Tema ypoxka Komnuec
/i Bcero KoHTposbHE
paboThI
1 Dpomronus 1 METOBI €€ N3YUCHUS 1
2 Hcropus pa3BUTHS NPEICTABICHUN 00 IBOJIOIUH 1
3 MUKpO3BOJIOIHS 1
4 Tlonmynsauus Kak 3JeMEeHTapHas eIUHHIIA BUA U SBOJIIOLIUU. 1

Jlabopartopnas padorta Ne 1 «CpaBHeHUE BUIOB 110
MOP(}OIOrH4eCKOMY KPUTEPUIO»

5 JIBmxkyImue CUIibl (3JeMeHTapHbIC (PAKTOPHI) IBOIIOIMN 1
6  EcrecTBeHHBIN 0TOOP ¥ €ro (HOPMBI 1
7 Pe3ynbTaThl BOJIIOLUU: MIPUCIIOCOOICHHOCTh OPTaHU3MOB U 1

Bug000pa3oBanue. JlabopaTopHas padota Ne 2 «Onucanue
IPUCTIOCOOJIEHHOCTH OpraHru3Ma U €€ OTHOCUTEILHOTO XapaKkTepay

8 HanpaBieHus ¥ MyTH MaKpO3BOIOIIAN 1

9 HeoOpaTuMOCTh BOJIIOLUN
10 Hcropus >xu3HM Ha 3eMiie U METOBI €€ U3yUCHHUS
11 TunoTesbl MPOUCXOKACHUS KUIHU HA 3emiie

12 PasButue xU3HM HA 3eMJIC TI0 3paM U NIEpUOIaM 1

13 OcHoOBHBIE 3TaITbI YBOJIOIMHA PACTUTEIBHOTO M JKUBOTHOTO MHpA. 1
[Ipaktuueckas padora Ne 1 «3yueHne uCKOMaeMbIX OCTATKOB
pacTEHHIA ¥ JKUBOTHBIX B KOJLICKITHSIX)


https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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
https://m.edsoo.ru/863ea8bc

n/n

14

15

16

17
18

19

20
21

22

23

24

25

26

27

28
29
30

31

32
33

34

Tema ypoka

CoBpemeHHasi CUCTEMa OPTAaHMYECKOT0 MHUpa
DBOJTIOLIMS YeJIoBeKa (aHTPOIOTEHER)
JIBmoxymue cuibl ((pakTophl) aHTPOTIOTEHE3a

OCHOBHBIE CTaJMH IBOJIIOIMY YETIOBEKa
YenoBedeckue pachl M MPUPOIHBIC aIallTAllU YeIOBEKa

Pesepsublii ypok. O6001eHHEe M0 TeMe « BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3eMIIe»

DKOJI0rus KaK Hayka
Cpenpl 0OUTaHUS U YKOJIOTHYECKUE (HaKTOPHI

Abuotndeckue paktopsl. JJabopaTopHas padoTa Ne 3.
«Mopdonornueckne 0COOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT
oburtanus». Jlaboparopnas padota Ne 4. «Bnusinue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buoTtnueckue gpakropbl

DKOJIOTUYECKUE XapaKTepUCTUKU nonynauuu. [Ipaktuueckas padora
No 2 «1Toacd€T NIOTHOCTH MOMYJSALMN Pa3HbIX BUAOB PACTCHUIN»

Coob1iecTBa opraHu3MOB — OHUOLIEHO3
DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI )

OcCHOBHBIE TOKA3aTEIN IKOCUCTEMBI. DKOJIOTMYECKHE TTUPAMUIBL.
CaoiicTtBa skocucteMm. Cykueccus

[IprupoHbIe SKOCUCTEMBI
AHTPONIOT€HHBIE YKOCHCTEMBI
buocdepa — rmobanpHas sKocucTeMa 3eMIIH

3aKOHOMEPHOCTHU CYIIECTBOBaHUs OUOCheph

YenosevecTBo B Ouochepe 3emin
CocyriecTBOBaHUE MPUPOIBI M YEIIOBEYECTBA

Pesepsubiii ypok. O600meHne Tembl «Coo0IIecTBa U 3KOJIOTUYECKHE
CUCTEMBI»

Komunuec

Bcero KoHTpOIBHE
paboThI


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.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

Tema ypoxka Komnuec
Bcero KoHTpOIBHE
paboThI

34 0

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJBI 151 YYUEHUKA

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NMHTEPHET

OIrBHY «HCTUTYT cTpaTernm passutus o6pasoBaHnsA»



