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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMmbl MO OHOJOTUU TEOPETUUYECKYID OCHOBY JIf
OTpeJeNIeHUs] MOAXOAOB K (POPMUPOBAHUIO COJEpKAHHUS Yy4eOHOro mpenmMera
«buonorusi»  coctaBwiIM: KOHLeNTyajdbHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeNiel, COJep>KaHus, pe3yJbTaToB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIKX LENsIX U
OPUHIMIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
obmero obpasoBanus B Poccuiickoit depeparuu, a TaKkKe IMOJIOXKEHHUS O
cnenugurke OMOJIOrHH, €€ 3HAUEHUH B TTO3HAHUU >KMBOW IPHUPOABI U 00EeCeUeHU!
CYILLECTBOBAHMSI YEJIOBEYECKOT0 001ecTBa. COrjlacCHO Ha3BaHHBIM TMOJIOKEHHSM,
OTIpeIeIeHbl OCHOBHBIE (DYHKIIMH MPOTPaAMMBbI 10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T NpenCTaBlIeHHEe O IUesIX, 00 obiei
CTpaTeTuu OOy4YeHHUs, BOCTIHTAHWS W PAa3BUTHSA OOYYAIOIIMXCS CPEICTBAMH
yueOHoro mnpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpeleieHue Mo pasjenam W TeMawm,
PEKOMEHIyeMYIO TOCJIEeI0BATeIbHOCTh U3YyUeHUs Y4eOHOro Marepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKM 0O0pa3oBaTEIbLHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEW 00yJarouXxCsl.

B nmnporpaMmvMe mo OWOMOTMM TaKXKe YYUTBHIBAIOTCA TPEOOBaHHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TMPEIMETHBIM pe3yJbTaTaM
oOyyeHus B (HOPMHUPOBAHMH OCHOBHBIX BHJOB Y4eOHO-IIO3HABaTEIbHOU
NEeATEeTbHOCTH/YIEOHBIX JEHCTBUN OOYyYaIOMUXCS IO OCBOEHHUIO COJIEPKAHUS
OHOJOrNYECKOro 00pa3oOBaHMUs.

B nporpamme no ouosnoruu (10—11 knaccel, 6a30BbIil ypOBEHB) peaiM30BaH
OPUHIIUI TPEEMCTBEHHOCTH B H3y4YeHWM Owuosoruu, Omaromaps 4emy B HeEH
MPOCMATPUBAETCS HANPABICHHOCTh HA pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBCHHO-HAYYHOTO  MHPOBO33PCHMS, IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHYECKOTO MBIIICHUS, IPEICTABICHUA O 3J0POBOM
oOpasze XKu3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNpUpOIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueM OOMEOMOTOTUYECKUX TEOPHH, a TaKKe 3HAHHUHU O
CTPOEHUH JKUBBIX CHCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH yAENEHO BHHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM TSI PEIICHUS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCIE: TMPO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
[eJIecCO00pa3HOro0 TOBEACHUS B OKpYXKalOIIeW NPUPOJHON cpeae, aHaluza
BIIUSIHUS XO3SMCTBEHHOM JESITENIbHOCTU YEJIOBEKA Ha COCTOSHUE MPHUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAHUS K MIPUKJIAJHON HAIIPaBIECHHOCTH
ydeOHoro mpeamMera «buosorusy MpoAMKTOBAHO HEOOXOIMMOCTHIO O0ECIICUCHUS



YCIIOBUH ISl pEIIeHUsI OJJHOW U3 aKTyaJlbHbIX 3aj[ad IIKOJbHOTO OHOJOTrHYEeCKOro
oOpa3oBaHMs, KOTOpas mpeAmnoiaraeT (QopMHUpoOBaHHE y  OOyyaroumxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MMpA.

buonorus Ha ypoBHe cpeaHero oOimero oOpa3oBaHMsI 3aHMMAET Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpPOBAHUE y OOYYAIOIIMXCS MPEACTABICHUN O
HAay4YHOM KapTHUHE MHpA, pacIIMpsieT U 0000mIaeT 3HaHUS O >KMBOM mpupojae, eé
OTJIMYUTENIBHBIX IIPU3HAKaX — YPOBHEBOM OPIraHM3alMU W DBOJIIOLUH, CO3IAET
yCIOBUSL  JJIs: TIO3HAHWS  3aKOHOB  KUBOM  NpUpoAbl, (QOpMHUpPOBaHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0pOBOrO U Oe30macHoro odpasa
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOIO OTHOLUEHUS K KMBOU MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAK)KE I PEIICHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALIU
oOyuaromuxcs. M3ydyenne Onosornuu odecneynBaeT ycioBHs Ui (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAIlMOHHBIX W HMH(QOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET MHTETpAallMM OWOJOTMYECKUX 3HAHUU C
IPEICTaBICHUAMU U3 APYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUU
u reorpapun. Ha3BaHHble MOJOXKEHUS O MpeJHA3HAYEHUU Y4yeOHOro mpeaMmera
«buonorusi» COCTaBUIM OCHOBY [JIsl ONpEEieHUs MOJIXO0JI0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJAEpXKaHUs, MPEACTABICHHOIO B MpPOrpaMMme IO
OMOJIOTHH.

Ot60p comepxkanus ydeObHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYILECTBIEH C MO3MLIMH KyJIbTYpOocOOOpa3HOro MOJXOAda, B COOTBETCTBUM C
KOTOpPBIM O0yYaromuecss JOJKHBI OCBOMTH 3HAaHUS M YMEHUS, 3HAUMMBIC IS
dbopmupoBaHusl 00IIEH KyJIbTYyphl, ONPEICIAIONIME aJeKBATHOE TMOBEJICHUE
YEJIOBEKa B OKPYXKAIOIIEeH MPUPOIHON cpesie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOMN
KU3HU U TPaKTHUeCKo aesrenbHOCcTH. Oco0oe MecTo B ATOM CHUCTEMe 3HaHH
3aHMMAIOT 3JIEMEHTHI COJIePKaHUsl, KOTOPbIE CIY>KaT OCHOBOU Juist (hOPMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE Mupa U
LHEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3ALHUH
OMOIOrMuecKoro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX aHUs Y4eOHOro Marepuaja B MpOrpaMMme II0
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTIIMYUTENbHBIX OCOOCHHOCTSIX KMBOM MPUPOBI, O €€ YPOBHEBOIN OpraHu3aluu U
HBOJIIOLIUU. B COOTBETCTBHUM € 3TUM B CTPYKTYype yueOHOro npenmera «buomorus»
BBIJICJIEHBI CIIEAYIOIINE COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeToibl
Hay4yHOro To3HaHus», «KieTka kak Ouonoruyeckas cucreMay, «OpraHu3m Kak



Oouonornueckas cucreMa», «CucTteMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBOJIOLUS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTHY.

Lens m3yuenusi yueOHoro mpemmera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJIcHWE  OOYy4YalOIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHu3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M MpUOOpeTeHHe YMEHUMH
WCITOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX JEUCTBHM B OTHOIIEHWH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUS PA3JIMYHBIX )KU3HEHHBIX MPOOJIEM.

JoctikeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a3o0BoM
YpOBHE 00eCreunBaETCs PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUNIOTE3aX, MPAaBUJIAX, CIY>KallUX OCHOBOMN
11t (OpMUPOBAHUS TPEJICTABICHUN O €CTECTBEHHO-HAyYHOW KapTHHE MUpPaA, O
METO/IaX HAYYHOT'O MO3HAHMS, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM PA3HOr0 YPOBHSI OPTaHU3ALNH, BBIIAIOIIUXCSA OTKPBITUSAX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, MHTEIUICKTYAJIbHBIX U
TBOPYECKUX CHOCOOHOCTEH B MPOIIECCE aHaiu3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISJIOB, UACH M TMOJXOJOB K U3YYCHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3allNY;

CTAaHOBJICHHE y OOydamommxcsd oOmel KyJabTypbl, (YHKIHOHAIbHOU
IPAMOTHOCTH, PA3BUTUE YMEHUN OOBSICHSATH U OIICHUBATH SIBJICHUS OKPY KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHWI M OIbITA, MOJIYYEHHBIX MPH
H3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYaloIMUXCSd YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON JEATENbHOCTH 4YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTHA;

BOCIIUTAaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TTO3HAHHS UYEJTIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEl, COOFOACHUS STHUCCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHME IIEHHOCTH OWOJOTMYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOW JKU3HU IS
OLICHKU TOCJIEICTBUM CBOEU AEATENBHOCTH MO OTHOIIEHUIO K OKPYXKAKOLIEH Cpeae,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero oOmiero oOpasoBanust «buonorus», m3zyuaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIUM B
cocTaB mpeaMeTHoH obnacTu «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.



Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPETHETO OOIIEro 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kmacce — 34 4gaca (1 wac B Hexenmo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusocodueit, 3TUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHON HAy4YyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HayK.

MeToapl TO3HAHMS KUBOW TPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OTMCAHUE,
U3MepeHue, KilaccupuKanus, MOJCITUPOBAHUE, CTaTHUCTHUYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuipl 1 cxeMbl: «MeTOobl TO3HAHUS )KUBOW ITPUPOIBD.

JlaGopaTopHblie M NpakTHYecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHue pa3IWYHBIX METOAOB IPHU
U3Y4eHUU OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMBbI U X OPraHU3AIUA.

JKusble cuctembl (OMOCUCTEMBI) Kak MpeaMeT udydeHus ouosnoruu. Otandne
YKUBBIX CUCTEM OT HEOPTAHUYECKOM MTPUPOIBI.

CpoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AIMKA OMOCUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIM, TKaHEBbIA, OpPraHU3MEHHBIN, MOMYISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoHncTpanum:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHH OpraHU3alldU
YJKUBOU IIPUPOIBI».

Oo6opynoBanue: mojenb Mojekyisl JJHK.

Tema 3. XumMu4eckuii COCTaB M CTPOEHHE KJIETKH.

XUMHAYECKHM COCTAB KIIETKA. XHWMHUYECKUE 3JJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKPO3JIEMEHThL. Bo/la 1 MUHEpanbHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEPAJIbHBIX BellecTB B kieTke. [lomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHne O€IKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble ¥ 3aMEHHMbIE AMUHOKUCIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKyNbl (TIEpBUYHAS, BTOPUYHAS,, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHe CBoWcTBa OenkoB. buonornueckue
GyHKIIUU OCIIKOB.



depmenThl — Ouonormdyeckue Kartaimm3atopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpartHas creuuduuHocts. KodepmenTsl. ButaMuHBIL
OTnuunst epMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

YraeBoasl: MoHocaxapuabl  (TJIOK03a, pubo3a U JAe30Kcupubo3a),
nucaxapunbpl - (caxaposa, JaKkTo3a) M HoJucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HeJUTI0J103a). buonornueckue GyHKIIUHN yTIIEBOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuab, crepouabl. [uapoduasHO-
ruapodoOHble  cBoiicTBa. buonormdeckue @yHkiuu gunugoB. CpaBHEHHE
YTIEBOAOB, OEIKOB U JIMIHIOB KAK UCTOYHHUKOB SHEPIHH.

HyxneunnoBeie kucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HYKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue n pynkiuu PHK.
Buast PHK. AT®: ctpoenurie u GpyHKIIUH.

[utonorus — Hayka o kieTke. Kiietounas Teopus — mpuMep B3auMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUU. METOIbl U3YUEHUS KIIETKH.

Knerka kak 1enoctHas »uBas cuctema. OOIIME TPU3HAKK KIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekyisl JIHK kak renernmueckuil ammapar,
cUCTEMa CUHTe3a OellKa.

Tunel KJIETOK: DdyKapuoTUuYecKass W Tmpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsl TpoKapuoTHYecKor KieTku. Kierounas crenka Oaktepuii. CtpoeHHe
IYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOW U
IpUOHOI KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAs CTE€HKA, MIMKOKAJIMKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoiicta u Gpynkiuu. [lurornasma u eé
opraHousibl. OgHomemOpannbie opranouasl kietku: OIIC, ammapar [Nombmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMABl KIJIETKH: MHUTOXOHAPHUH, IUIACTHUBIL.
[Ipoucxoxaenne MUTOXOHApUN U tuiactua. Buael mmactun. HememOpanHbIC
OpraHOWJIbI KJIETKUA: PHUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMN OPraHOMIOB KIIETKU. BKitoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcropT BEWIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XHUMHUYECKUMX DJIEMEHTOB B HEXHUBOU
npupoae», «PacnpeneneHne XuMUYECKUX JIIEMEHTOB B )KUBOM ITPUPOIEY.

Tabmuubr u cxemsl: «llepuoamdeckas TabNMIIa XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHre MOJIEKYJTbI BOJIbIY, «brocuuTes 6enkay, «CTpoeHrEe MOJIEKYIIb OeKa,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CtpoeHre MoieKyJibl



AT®», «CtpoeHue 3yKapHOTUYECKOH KIETKW», «CTpOCHHE KUBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MNPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sipa KIEeTKN», « Y TIeBOABDY, «JIumuas».

OO6opyioBaHHEe: CBETOBOM MHKPOCKOM, OOOpYIOBaHUE Jisi TPOBEICHUS
HAOJIOICHUM, W3MEPEHMH, HKCIEPUMEHTOB, MUKPOMpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie M NpakTHYeCKUE PadOThI:

JlabopatopHass pabora Ne 1. «M3yyeHue KaTaJIUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopnass pabora Ne 2. «M3ydeHue CTpoeHHS KJIETOK pacTEHUH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIpENaparax U Ux
OMHCAHUE.

Tema 4. ’KusHeaessTeJbHOCTL KJIETKH.

OOMeH BemIecTB, WK METa00Iu3M. ACCUMIISIINS (TUIACTUYECKUN OOMEH) U
JUCCUMWISIIUSA (PHEPreTUYeCKuid OOMEH) — JB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUS BELIECTB M SHEPrMM B MOHUMAHHUH
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOHBINA U TeTepoTpodHbIid. Posb GepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMHOBas (a3pl  ¢orocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTh GOTOCUHTE3A. 3HaUeHHE (HOTOCUHTE3a JJIsSl )KU3HU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMoCHHTE3. XEeMOCHHTE3Upyole 0akTeprur. 3HaUCHHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTudyeckuii oOMeH B KJeTke. PaciuenyieHue BelecTB, BbIACICHHUE U
aKKyMYJIMPOBAaHHE DHEPTrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIEHHE, WIH KIETOYHOE
JIbIXaHHUE. OkucnurenbHOE dhochopunupoBaHue. O DHEeKTUBHOCTH
HHEPreTUYeCcKOro oOMeHa.

Peakium wmatpuuHoro cuHre3a. [enermyeckas wundopmauusa u JJHK.
Peanuzanmsi renetmdeckoil mHopmaiuu B KieTke. ['€HETHYECKHUH KOO U €ro
cBoiicTBa. Tpanckpunius — Mmatpuuablii cuHTe3 PHK. Tpancnsius — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHue amMuHOKUCIOT. Ponb pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl xu3Hu — BUpychl. Mictopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ JKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesHu pacTteHui, KUBOTHBIX U YEIIOBEKA, BBHI3LIBACMBIC
Bupycamu. Bupyc ummyHnoaedunura denoeka (BUY) — BozOyautens CIIM/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza u  uHTerpaza. lIpodumakruka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00J€BaHUI.

JleMoHCTpauM:

[Toptpetsi: H. K. Konbios, . Y. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomiact», «Potocunres», «Ctpoenne JITHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuii Koy,
«Bupycw», «bakrepuodarn», «Ctpoenue u ku3HeHHbIH Uk Bupyca CIIN/a,
oaktepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monenu-anmuinkanuu «Yasoenue IHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHMe M HHAMBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbIi 1UKJ, WM SKU3HEHHBIM UK KieTku. MuTepdaza u MHUTO3.
[Ipouieccrl, mpotekatomue B uHTEep(daze. Pemnukarmss — peaxkius MaTPUUHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Oop — KapHOTHIL
JunnouaHeli M TalUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[{uTtonoruyeckue OCHOBBI PA3MHOXKEHUS W  UHAUBUIYATBHOTO  Pa3BUTHS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, MpoUCXOAIINE HA
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBIC MUTO34.

[Tporpammupyemas ru0enb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U nojioBoe. Buael 6ecnosoro
Pa3MHOXKEHUS: JE€JIEHUE HaABOE, IOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIOHHPOBAHUE
OpraHU3MOB, €r0 3HAUYEHHUE JUISl CEJIEKIINH.

[TonoBoe pazMHOXKEHHE, €r0 OTIIMYKS OT OECTOI0TO.

Meiio3. Cranguu meito3a. Ilpoueccsl, Mpoucxodiline Ha CTagusix Menosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cmpici u
3HAYEHHUE MEHO03a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KHUBOTHBIX.
[TonoBeIie *ene3bl: CEMEHHUKUA M AUYHUKUA. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrnepMaro30u[l, SMIEKIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOeHHUsl SUIEKIETOK M crepMaTo3ouoB. OMmiIog0TBOpEHHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisanus, opraHorene3. IloctamOpuonanbHoe pasBuTHe. THIbI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TPSMOE, HempsiMoe (IMYUHOYHOE). BrmsHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CTIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJCTBA.

Poct m pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSIL.

JdeMoHcTpanum:

Tabmumst u cxembl: «DOpMBI pa3sMHOKEHHSI OPTaHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHul», «BereratTuBHOE pa3sMHOXKECHUE
pactenuity, «J/lenenue kneTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomMocoMbl», «Knetounwiit uukim», «Pemmukanus JHK», «Mwuto3y,
«Menos», «IIpsmoe n HenpsAmoe pa3BUTHE», «'aMeTOreHe3 y MIICKOMUTAIOMINX U
yenoBeKay, « OCHOBHBIE CTaIMM OHTOICHE3a).

O6opynoBaHue: MHKPOCKOTI, MUKPOITPENApaThI «CriepmaTo30uibl
MJICKOTIUTAIOIIETOY, «SHleKeTka MiaeKonuTaroueroy, «KapuokuHes B KiIeTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejieHue KIeTKW», MOJIENb
JIHK, Mmoznenb MmetadazHoil XpOMOCOMBI.

JlabGopaTopHble U NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora No 3. «HaGmromenwe muTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGoparopHas pabora Ne 4. «l3yueHue CTpOEHHs TOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMIPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTUKd. VicTopus pa3BUTUsA reHETUKU. Posib iuTonorun
1 SMOPHOJIOTHH B CTAHOBJIICHHMH TEHETHUKH. BKiIag poccHCKMX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETHMKHA. MeTOabl TEeHETHKH (THOpHI0JI0THYECKHM,
HUTOT€HETUYECKU, MOJEKYJIAPHO-TeHEeTHUeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHsATusA. [ 'eHeTnyeckas CHMBOJIMKA, UCTIONb3yEMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HacCJieIOBaHUs MPHU3HAKOB, yCTaHOBJIeHHBIE I'. Menaenem.
MonoruOpuHoe CKpelMBaHue. 3aKOH €IMHO0-00pa3us THOpHUI0B IIEPBOIO
nokoyieHusi. IIpaBuino gomuHMpoBaHUs. 3aKOH paCIICIUICHUS IPU3HAKOB.
['unoresa yuctoTel ramer. 11oaHOE U HENMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeliMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCJe0BaHUS
npu3HakoB.  lluToreHermueckne - OCHOBBI  JAUTHOPHUJIHOTO  CKPEIMBAHMS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIET0 CKPEIMBaHUs
JUJISL OTIPEICSICHHsI TEHOTUITa OCOOU.

CueruieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBAaHUIO T€HOB. Hapyllienue ClernieHnss reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPHS HACIEACTBEHHOCTHU. | eHeTnuecKue KapThl.



['enetuka moyia. XpoMOCOMHOE OMpEIE/ICHHE M0JiIa. AYTOCOMBI M TOJIOBBIE
XpoMocOoMBL. ['omorametrHele M reTeporaMeTHbie OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTU. BapranvoHHbIN psi M BapyuallioOHHasi KpUBasi.
Hopma peakumu npusHaka. KonmyecTBEHHbIE W KAYECTBEHHbBIC MPU3HAKA U UX
HOpMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON U3MEHYHBOCTH.

HacnencrBenHasi, wiM TeHOTHIMYECKasi, W3MEHUMBOCTh. KoMOuHaTuBHAs
W3MEHUYMBOCTh. Meio3 U TOJIOBOM TMpolecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTalMoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpU4rHbI MyTauuid. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTHYECKUX PSAAOB B HacleACTBEHHOU n3MmeHunBocty H. M. BaBunoga.

BuesnepHas HacleICTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoeka. Kapumortun dyenoBeka. OCHOBHBIE METOJbI TEHETHUKHU
YeJIOBeKa: TCHCAIOTHYCCKUM, OJTM3HEIIOBEIN, IIUTOTCHETHYCCKUM, O MOXMMHUICCKUH,
MOJIEKYISIPHO-TEHETUIECKHM. CoBpemenHoe ONpPENIECIICHNE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacneacTtBenubie 3a0ojeBaHUs 4YEJIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOW MPEeapacloOKEHHOCTbIO, XPOMOCOMHBIE OO0JE3HHU.
Comatnueckue W TreHepaTuBHble MyTauud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a *KU3HU, TUATHOCTUKHU, TPOPUIAKTUKY U JICUCHUSI TEHETUIECKUX
Oomne3Hel. MenuKo-rTeHETUYECKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TCHETHKHU B MIPEAOTBPAIICHUY U JICUCHUN TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBaHWE H  €ro
IUTOTCHETUYECKAsd OCHOBA», «3aKOH pACIICIJIEHUS M €ro LHUTOT€HETHYecKas
OCHOBa», «3aKOH  YHCTOTBl  ramer», «JlurubpugHoe  CKpenBaHUE»,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpelMBaHus»,  «Meio3y,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «l'eHeTMueckue KapTbl pPACTCHUH,
JKUBOTHBIX U YEJIOBEKa», «l'eHeTHKa mojia», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIUICHHOTO C moJioMm», «KapuoTumbl uyenoBeka © JKUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukaimoHHas HW3MEHYUBOCTHY, «HacnegoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarlmoHHAas H3MEHYHUBOCTH.

O6opynoBanue: Mojaenu-anmIuKanun «MOHOTHOPUIHOE CKPEIUBAHUEY,
«Henonxnoe pomuHupoBaHue», «JurubpugHoe ckpemmBanuey, «llepekpécr



XpOMOCOM», MHUKPOCKON W MuUKpompenapar «Jlpo3oduna» (HopMa, MyTanuu
(bopMBI KPBUIBEB U OKPACKH TeJa), repoapuii «['opox moceBHOI».

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlaGoparopHast pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHUIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(HIIbI HA TOTOBBIX MUKPOIIpEapaTaxy.

JlabopaTtopHas pabota Ne 6. «M3yuenne Moau(pUKaMOHHON H3MEHINBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsAla U BAPUALMOHHOW KPUBOI».

JlaGoparopHast pabora Ne 7. «AHanu3 myTtauuil y 1po30(uibsl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocraBieHuME W aHaJU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOXKACHUE CEJIEKIUU U JTOMECTUKALMSL.
Yuyenne H. W. BaBwioBa o0 1LeHTpax MPOUCXOXKACHUS U MHOrooOpaszus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMpOUCXOXKAECHUS NOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METObI CeleKUnd. MaccoBbld U MHAMBUAYAIbHBIN OTOOPHI B
CEJICKIIMM PACTECHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpoACTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpeuuBaHue — ayTOPUAMHI.
Otpanénnas rtulOpuan3auus W €€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 H
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTHMXKEHUsA CEeJNEKIMU pPACTEHUH, JKHUBOTHBIX U
MHUKPOOPIaHU3MOB.

broTrexHosorus Kak oTpaciib IPOU3BOACTBA. ['€HHas WMH)KEHEpus. OTalbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranu3zmoB. Kierounas
uHkeHepus. Kierounsle KyapTypbl. MUKpPOKIIOHAJIBHOE Pa3sMHOKEHUE PACTECHUM.
KiloHMpoBaHKWE BBICOKONPOIYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTudeckue  mpobimembl. [MO  —  reHeTHyecku
MOU(DUITIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Toptpers: H. U. BaBumos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOWCXOXKACHUS U MHOTOOOpa3us
KYJbTYPHBIX pacTeHuin», «I[lopoasl qJoMalHUX XKUBOTHBIX», «CopTa KYJbTYpPHBIX
pactenuity, «Otaan€HHas rudpuauzanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0beKTH OWoOTexHOMOTHHY, «KileTouHBIE KyIbTYpHl W
KJIOHUpOBaHKe», « KoHCTpynpoBaHue u MepeHoC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISHKH TUIO0B U KOPHEIUIOAOB TUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS Y.



JlabopaTtopHble U NpakTHYecKHe PadoThI:

Okckypeust «OCHOBHBIE METOJbl W JOCTHKEHUS CENEKUWU DPACTEHHU u
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3SAHCTBO, JaOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoJIIOIIUOHHAS] OHOJIOTHS.

[Ipennochyiku BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUHU. BOJIOIMOHHAS
Teopust U €€ MecTo B OMOJIOTHHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa HBOMONUMU. [lameoHTONIOrMYECKHE: TOCIEA0BATENbHOCTD
MOSIBJICHUSI BHJIOB B MaJICOHTOJOTMYECKOM JIETONMCH, TEpexXoJHbie (HOpPMBEI.
buoreorpaduyeckue: cxocTBO U pazinuue GayH u Gpaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTHUYHBIC,
pyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpPHO-OMOXUMUUYECKHUE: CXOJICTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX MyTeHd y BCeX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBUHU3Ma. JIBWOKYIME CHIIBI IBOJIOIUU BHIOB 1o JlapBuHy (M30BITOUHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYpCOB, HEOIpeAesI€HHAas N3MEHUYMBOCTD,
O0opb0a 3a CyllleCTBOBAHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Booruu (CTD) u e€ ocHOBHBIE MOJOKEHUS.

MukposBontonus. [Tomyasuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrokymue cuibl ((pakTopbl) 3BOIIOUMKA BUJIOB B MpUpOJe. MyTallMOHHBIH
MpoIiecC M KOMOWHATUBHAs WM3MEHUMBOCTh. [lomynsiiiuoHHBIE BOJIHBI U Apeid
reHoB. M3oJs1us u Murparusi.

EctecTBenHbIii 0oTOOp — HampaBisommii (GakTtop dBOMOIUU. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3ynbTaT »Bostonuu. I[IpumMepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOp(03bl U UIMO-a 1Al TALIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (POPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakposBomorusi.  DopMbl  ABONIONUU:  (prsieTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas1, mapasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxieHue OT HeclelUuaaTu3upoBaHHBIX NpeakoB. [Iporpeccupyromas
crienuaiu3anys. ATanTUBHAS paidaliusl.

JleMoOHCTpauM:



[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabmuis! u cxembl: «Pa3BuTHe OpraHUuyecKoro Mupa Ha 3emie», «3apoIbIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeonrepukc», «Popmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCopToB pacTEHUI»,
«MHoroo0pasue  mopoa  JKHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYUBOCTB», «Apomopdossl», «Uanoamantammm», «OOmas aereHepanus»,
«/IBmkymue cunsl dBomonun», «Kapra-cxema wapuipyra nyrtemecTBus Y.
Hapsuna», «bopbba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE), « IKOJIOTHUECKOE BUI000PA30BAHUE.

OOopyioBaHHE: KOJUIEKIHS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMHU OKPAaCKH,
Ha0oOp IUIOOB U ceMsH, KoyuieKius «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENIb «OCHOBHBIE HAIpaBICHUS JBOJIOLMW», 00BEMHAS MOJIETh
«CTpOeHre roJIOBHOTO MO3T'a IIO3BOHOYHBIX.

buoreorpapuueckas kapra Mupa, KouleKuus «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWi», wMoxaenp ammnkauus «llepekpéct
XpOMOCOM», BIIaKHble Tmpenaparbl «Pa3BuTue HacekoMoroy», «Pa3Butue
JSATYUIKW», MUKpomnpenapaTr «/lpo3oduna» (HopMma, myTanuu (popMbl KPbUIbEB U
OKPACKH TeJa).

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHue BUIIOB O MOP(HOIOTUYECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue MpUCIOCOOICHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3sBUTHE KM3HHM HA 3em.ie.

JloHayuyHble TpEICTaBICHUS O 3apOKICHUU >KU3HU. HayudHble TuUnortessl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 M mMaHCHepMusa. XHUMHUYECKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BEIIEeCTB M3 HEOPraHMYECKHX.
DKCneprUMEHTAIBHOE MOATBEPKICHUE XUMHUUYECKOU 3BoJtolMK. HadanbHble Tamnsl
ouonornyecko sBomonuu. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH U HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paM U nepuoaam. Karapxeit. Apxelickas u
npoTepo3oiickas dpbl. [laneo3olickas spa u €€ mnepuoabl: KeMOPUHUCKUH,
OPAOBUKCKHUH, CHIIYPUMNCKUN, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Mes3o30iickas 3pa 1 €€ NEPUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo301ickass »pa ® €€ TMepuoAbl: MAJECOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOTE€HOBBIN.



XapakTepucTUKa KIMMaTa M TeOJOTMYECKHUX IporueccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTEIBHOTO U JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUd u
XKUBOTHBIX. [TosiBIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro MHUpa Kak OTpakeHHe 3BOJIONUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPTAaHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS KaKk Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUN 4YeloBeKka. Meroabl H3ydyeHus aHTpomnoreHeza. CxXoJcTBa H
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cunbl  (pakropbl) — aHTpomoreHe3a.  HacnencrBenHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 KHU3HH,
U3rOTOBIICHUE OPYIUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yenoek npsMoxoxsummn, YenoBek HeaHaepTranbCKui, Yenmosek
pasyMHbIii. Haxonku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMsS, 00JIacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

YenmoBeueckue pacbl. OCHOBHbIE  OOJIBILIME  pPacChl:  E€BPOIEOMIHAS
(eBpaswmiickasi),  Herpo-aBCTpaJioujHas  (9KBaTOpuajbHas),  MOHIOJIOMJHAS
(a3uaTcko-aMepuKaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBaHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBenne ComHeUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro wmupa», «PacturenpHas kietrkay, «KuBOTHasg  KJeTKay,
«IIpokapuoTtnueckas kietka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOTO MHpay,
«CpaBHEHHE aHATOMMUYECKHUX YEepT CTPOEHUS 4YEIOBEKa M YeJIOBEKOOOpPa3HbIX
00e3bsH», «OCHOBHbIE MeCTa NaJCOHTOJOTMYECKMX HAaxOJOK  IPEIKOB
COBPEMEHHOI'0 4YeloBeKay, «lpeBHenmme moan», «pesHue moam», «llepsbie
COBPEMEHHBIE JTIOJN», «HeroBeduecKkue pach».

O6opynoBanue:  Mymsku — «l[IpoucxoxxaeHnue — 4yenoBeka»  (OKOCTBI
aBCTpPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAHBOHIIA), CIEMKU WIH
U300pakeHHsl KaMEHHBIX OpYAMNA MEpPBOOBITHOTO 4YelOBeKa (KaMHU-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas TaliuIa, KOJUIeKIUs «DopMbl
COXPaHHOCTH UCKOTAEMbIX )KMBOTHBIX M PACTEHUIN.

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

[TpakTrueckas padora Ne 1. «3yueHue UCKOMaeMbIX OCTATKOB PACTEHUUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IJBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKHUI My3ei).

Tema 3. Opranu3Msbl U OKpYysKaolIas cpeaa.

DKOJIOrus KaK HayKa. 3ajau U pa3fesbl SKOJIOTUNA. METOIbI KOJIOTHYECKHUX
UCCIIENOBAaHUN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOMTaHUsT OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckre (aktopel. Kiaccudukamuss 3KoJIOTHUYECKHX (PAKTOPOB:
abnotuyeckue, OMOTHYECKHME M AaHTPOINOTeHHbIE. J[eMCTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoToneproan3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEWCTBHIO  A0MOTHYECKHX  (DaKTOPOB.
buonornyeckne puTMBl.

buotnueckue (bakTopHI. Bunnl OMOTHYECKUX B3aUMOCHCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasurusm, kooneparus,
MyTyajJu3M, KOMMEHCAJIM3M (KBAapTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3Hauy€HUE OMOTHYECKHX B3aMMOACHCTBUM Uil CYLIECTBOBAaHUSA
OpPraHU3MOB B ITPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKU nomyiasiuuu. OCHOBHBIE ITOKa3aTesd
NOMYJSIMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, IMPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJIALMH U €€ PeryIIsiusl.

JlemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkens.

Tabmunpsl u cxembl: kapta «lIpupoaubie 30HB 3eminy», «Cpeabl OOUTaHUS
opranu3zMoBy», «@Portonepuonuzm», «llomynsauuy», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU NMOMYJISUUU UHDY30pUu-TyPenbkn», «IIuieBbie nenm.

JlaGopaTopHblie M NpakTUHYecKUue padoThbl:

Jlabopatopnas padota Ne 3. «Mopdonorndaeckue 0COOEHHOCTH PACTCHUM U3
Pa3HbIX MECT OOUTAHUS».

JlabopaTtopHas pabora Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padora Ne 2. «Iloacy€T mIOoTHOCTH MOMYIISIIIUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. CooOmiecTBa M IKOJI0rMYECKHE CUCTEMBI.

CooOmiectBO opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUA0Bas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mmmeBas). Bunmbl-momuHanTtel. CBsizu B
OHOLIEHO3E.

Okonoruyeckne cuctembl (dKocuctemsbl). [lonsitue 00 »sKocucreme u
ouoreornieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHl 3KOCHCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTBI, PeAYIIeHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUH B DKOCUCTEME.
Tpoduueckne (muieBbie) YPOBHU OKOCHUCTEMBI. [IWIIeBBIe IEeMM U CETH.
OcCHOBHbBIE MOKa3aTeIM HKOCHUCTEMBI: OMoMacca, MPOAYKIHUS. IKOJIOTHYECKHE
nupamMubl: TPOAYKIMH, YHMCIEHHOCTH, Ouomaccel. CBOWMCTBAa 3KOCHCTEM:
YCTOWYUBOCTh, CAMOPETYJIsLusl, pa3BuTHe. CyKIeccusl.

[TpuponHbIe HKOCHUCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHCTEMa XBOWHOTO
VI TITUPOKOJIMCTBEHHOTO JIECa.

AHTpOMOre€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToiunBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emle.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coCTaB U CTPYKTypa
ouoceprr. XKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH Ouochepsl Kak
ro0abHOM 3KOcHCTeMbl. J[MHaMHUuyeckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTsl BemecTB 1 OMOT€OXUMHYECKUE KBl JIEMEHTOB (yriaepoaa,
azota). 30HabHOCTh Ouocdepsl. OCHOBHBIE OUOMBI CYIIIH.

UYenoeuecTBO B 6uochepe 3emin. AHTpONIOreHHbIE U3MEHEHUsI B Ouocdepe.
['11oGanbHbIC YKOJTOTHYECKHUE TIPOOIEMBI.

Cocy1iiecTBoBaHuE MPUPOIBI " YEJI0OBEUECTRA. Coxpanenue
Oropa3zHoo0pa3usi Kak OCHOBA YCTOMUYMBOCTH Onocdepsl. OCHOBA palliOHATBHOTO
yIOpaBJICHUs] TPUPOJIHBIMU pecypcaMd M HUX HCHoJb3oBaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

[Toptpersr: A. [Ix. Tencau, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumel u cxemsl: «llumessie nenu», «bUolEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llemu mnuTanusy, «IKOJOTUYECKAS MHPAMHUIIAN,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO JIeCay, « IKOCHCTEMA
XBOWHOTO  Jeca», «buoneHo3d BomoéMa», «ArpoueHos», «lIpumepnsie
AQHTPOIIOIEHHBIE  BO3JACUCTBHUS HaA IIpupoAy», «Baxueumue HCTOYHUKU
3arpsiI3HEHUS] BO3JyXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIas COCTABIISIOIIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «IlapaukoBsiii 3GdexT», «DaKkTophI
pPaJMOAaKTUBHOTO 3arpsisHeHus Ounocdepb», «OOmas cTpykrypa Ouocheps,
«Pacmipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM 23KpaH Ouocheps,
«KpyroBopoT yrieponaa B 0uocdepe», «KpyroBopoT azoTa B IpUpoIe».

OobopynoBanue: Mojaenb-anmuKanus «Tunuuaeie OMOLEHO3B», TepOapuit
«PacturenbHble cOOOIIECTBAY, KOMUIEKIUU «brotieno3», « Bpeaurenu BaXHEHITUX
CEIbCKOXO3SIMICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIUM PACTCHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJOTMYECKHUM TpYIIaM OJHOTO BHUIA,



Kpacnas xuura Poccuiickoit ®enepaunu, u300pakeHHs OXpPaHSEMBIX BHIOB
PacTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBnMBaKOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOGHHs OOy4alolIMMUCS IPOrpaMM  CpEAHEro oOIIero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHYHOCTHBIX PE3YJIBTATOB OCBOCHHUS NpeaMeTa «buosiorus»
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUMCKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HalWyhe MOTHUBAIMM K  OOyYCHHIO  OHOJIOTHH,
I[eJICHANPABIICHHOE pPAa3BUTHE BHYTPCHHHUX YOEKISHUM JMYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH W MCTOPHUYECKUX TPAIUIMK pPA3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, TMPHUCYIIUMUA CHCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIWYHWE DKOJOTHUYECKOTO TMPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buonorus» nocTuUraroTcs B
€UHCTBE Y4YEOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJAULIMOHHBIMA POCCUMCKUMH COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPHUHATHIMU B OOINECTBE MPaBHJIAMH W HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHMS, CaMOBOCIHMTAHUS M
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEH IMIO3UUMM JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XEHHUS, OCEPEKHOTO OTHOIICHHUS K KYJIbTYpHOMY HACIEAUIO H
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYKaroLIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUS YyueOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIUPEHHUE KU3ZHECHHOTO
OTBITA W OMbITA JICITEILHOCTH B IMPOLIECCE pealu3allid OCHOBHBIX HANpPaBICHHUI
BOCHUTATEJILHOMN JAEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUU 00YJAIOIIErOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JESTEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PELICHUU YyYEOHBIX M TMO3HABATEIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COLMAJIBHBIM IIOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIBHBIX M MCCIENOBATEIbCKUX 3aJlad, YBAXKHUTEIHHOTO
OTHONIIEHUS K MHEHHUIO ONIMOHEHTOB IMpPH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXXJaHCKON UJIEHTUYHOCTH,
[IaTPUOTU3Ma, YBAXKEHUS K CBOEMY HapoOAy, YyBCTBA OTBETCTBEHHOCTH II€pen
Ponunoi, ropmoctu 3a CBOW Kpai, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K MTPUPOJHOMY HACIIEIUIO U MAMSATHUKAM HPUPOJIbL,
JNOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJOTMU, TOHMMAHHUS 3HAYEHUs OWOJIOTMM B TIO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

ujeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIy)K€HHMIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE JIYXOBHBIX LIEHHOCTEN POCCUMNCKOIO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJAUTENSIM, CO3/JaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOTO TMPUHATUS LEHHOCTEWM CEMEHWHOW JKU3HU B COOTBETCTBHUU C
TpaguuusaMu Haponos Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAsl ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA;



MOHMMAHHE YMOIIMOHAIBHOTO BO3/ICUCTBUSA )KUBOU NPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJILTYPHI 30POBbSI W
IMOIMOHAIBHOIO (JIATONOTYyYHsI:

NMOHMMAaHUE W pealh3alus 3I0pOBOro U 0Oe3omacHoro oOpasza >KU3HU
(3mopoBOE€  TUTaHWE, COOJIIOJICHWE TUTUEHUYECKUX MpaBWI W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM W OTHAbIXA, pEryJspHas Qu3nyecKas
aKTUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOILIECHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHWE I1[EHHOCTU TMPAaBUJ HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCHEJACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YNMOTpeOsieHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYA0JI00HUE;

TOTOBHOCTh K AKTUBHOW JAESATEIIBHOCTH TEXHOJOTHYECKOW M COLMAIBHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATDH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

HMHTEpEeC K pa3iMuHbIM cepam mpodeccuoHaIbHON ACSTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccuu U peasu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUUIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa3oBaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTNYeCKOT0 BOCIIUTAHMS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOE OTHOIICHHE K MPUPOJAEC KaK HUCTOYHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBINICHUE YPOBHSA OSKOJOTUYECKOW KYyJNbTYphl: MPUOOPETECHUE OIbITa
IJJAHUPOBAHUSI TOCTYNIKOB W OIEHKM MX BO3MOXHBIX TOCIEACTBUN ISl
OKPYKAIOIIEN CPEIBI;

OCO3HaHME TJ00AIBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOJIeM M MyTed HX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPHOOpPETacMble TPU HM3YYCHHH OHOJOTHUU
3HAHUS W YyMEHUS TPU pEHICHUU TMPoOJeM, CBSI3aHHBIX C PAIMOHATBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/IGHHE  TpaBWJI  TMOBEACHUS B NPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUATHE JEHUCTBHM, IPUHOCAIIMX Bpel  OKpYyKarolleu
OPUPOAHON Cpelie, YMEHHE MNPOTHO3UPOBATH HEOIArONpPUSATHBIE 3KOJOTHMYECKHE
NOCJIECTBUS MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILATD UX;

HaJIM4KUE PA3BUTOTO HKOJIOIMYECKOTO MBIIUICHHUS, IKOJIOITMYECKON KYJIbTYpHI,
OIIbITa NEeATENbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHOW, KOMMYHUKATUBHOW W COLMAJIBHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH IKOJIOTHYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

C(pOPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH M OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOM M YHUTATEJIBCKOM KYJIBTYpbl KakK CpEICTBA
B3aUMOJICHCTBHS MEXY JIFOABMU U MIO3HAHUS MUDA;

MOHMMaHWe crnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHUS €€ poJikh B
(GOpMHpPOBAaHMN PALMOHAIBHOTO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIEITOCTHOIO
NpeACTaBlIeHus 00 OKpY)KaroUIeM MHpE KaK O €IMHCTBE NPHUPOIbI, YEJIOBEKa H
o0miecTBa, B MO3HAHUM HPUPOJIHBIX 3aKOHOMEPHOCTEH U pelleHuu MpodieM
COXpaHEHUs IPUPOJHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIU3ALINHU:
oOecrieyeHusi HOBOIO YPOBHSI Pa3BUTUS MEAMIMHBI, CO3IaHHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MpOOJIEMBbI  Pa3BUTHS
4eJI0BEYECTBa, MOMCKA MyTel BBIXOAA U3 IIOOATBHBIX KOJIOTHYECKUX MPOoOsieM U
o0ecrieyeHuss  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHMOJOrMYECKUX 3HAaHUH B LEIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIbHON TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IIPU U3y4YEeHUH OMOJIOTHH;

NOHMMAaHUE CYIIHOCTA METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJIb30BaTh I[IOJIy4aeMble 3HaHUS [UIs aHaIW3a U
OOBSICHEHMSI SIBICHUM OKPYKAIOIIET0 MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHU,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIIUXCS JaHHBIX C LIEJIbIO MOJYyYE€HUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HUCHOJb30BaTh OMOJOTHYECKHE 3HAHUS IS
peleHust Ipo6JieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTH HAYYHOM JESATENBHOCTH, T'OTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO U HCCIIEOBATENBCKYIO ACATENBHOCTh HHANBUAIYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUU IO OWOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yIbTaThl OCBOCHHs yueOHOTO mnpeameTa «buonorus»
BKJIFOYAIOT: 3HAYMMbIC I (OPMHUPOBAHUS MHUPOBO33PECHHUS OO0YUaIONMUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYUYHbIC MOHSITHS, OTPa’KarOIIUe
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHenu(uKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPIHs, SBIICHUE, MPOIIECC,
CUCTEMa, HAY4YHBIN (pakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieIOBaHUE,  HaAOIIOJIEHHE,  W3MEpPEHUe,  JIKCIEPUMEHT U JIPYTux),
YHUBEpCAJIbHBbIC yueOHble JEUCTBUSI (TTO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreynBaroIue dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥ COI[MAJIBHOW KOMIETEHIIMM OOyYarouiuxcsi, CHOCOOHOCTb
o0y4JaronImxcs HCII0JIb30BaTh OCBOECHHBIE MEXKIUCIUTUIMHAPHBIE,

MHUPOBO33PE€HUYECKUE 3HAHHMS W  yHUBEpCalbHblE ydeOHblE JIEWCTBHUS B
ITO3HABATEJILHOM U COLMAJIbHOM ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOCHUS MPOrPaMMbl CPEIHEro OOLIETOo
00pa30BaHUsI JOJKHBI OTPAXKaTh:

OsBiagenue YHHMBepCaJIbHBIMH y4eOHBIMU NMO3HABATEIbHBIMU
NEeHUCTBUSIMM:

1) 6a3oBble JJOrHYecKHe TeHCTBUS:

CaMOCTOSITENNbHO  (OPMYyJIMpPOBaTh M aKTyaJlM3UpoOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHUs, KilaccuduKaim, 0000IIeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIACIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIUBATD
CBSI3U C IPYTUMU MTOHATHUSAMU);

ONpENENATh LEAu AEATENbHOCTH, 33a7aBas MapaMeTpbl W KPUTEpUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIIbHOCTU C TIOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUS I 00bsICHEHUS (DAaKTOB U SIBICHUI
KUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYX ACHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M IPOTUBOPEUUS B PACCMaTPUBAEMBbIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBO/IBI U 3aKIIOUCHMS;

IIPUMEHSATH CXEMHO-MOJIEJIbHBIC cpencrtea A IIPEICTABIICHHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIICHHUN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaxX, a



TakKe€  NPOTHUBOPEUMI  pa3HOr0  pojia,  BBIABIEHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHHUS OPOOJEMBbI C YYETOM aHAIA3a MMEIOIIMXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
EJISIM, OILICHUBATh PUCKHU TOCIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh U  BBIIOJHATH paboOTy B  YCIOBUSIX  pEalbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOAECUCTBHUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE [TPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeiiCTBHUA:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEA0BATENBCKON U MPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3penieHus MpoOJieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METOJIOB PELICHUs TPAKTUUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONb30BaTh PA3MYHBIE BHUJABI ACSITENLHOCTH MO TMOJYyYEHUIO HOBOTO
3HaHWS, €ro WHTEepIpeTalnd, NPeoOpa3oBaHUI0 W TMPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIE TP CO3JaHUH YI€OHBIX M COI[MAIbHBIX IPOEKTOB;

(opMUpOBaTh HAYYHBIH TUI MBIIUICHUS, BIaJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMUA U METOJIaMU;

CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHbIE 337aud B 00pa30oBaTEIbHOU
TESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3W W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUNOTE3Y €€ pelIeHMs, HaXOAUTb apryMEHThl JJIs JI0Ka3aTeIbCTBa
CBOMX YTBEP:K/ICHUH, 33/1aBaTh [1apaMeTphl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHUS 3aJaddl  pPe3yibTaThl,
KPUTHUYECKH OIICHUBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJISITh LI€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeUCTBUS B MPO(ECCUOHAIBHYIO CPEIY;

yMETh TMEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO W TPAKTHUECKYIO o0jacTu
KHU3HEICSITEbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE WJIEH, TMpeJiaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHS.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMU (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JIUTEparype, OHOJOTMYECKHX CJOBapsAX H
CIPaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax JOaHHBIX, B VHTepHeTe), aHAIU3UpOBATH



UH(OPMAITUIO PA3TMYHBIX BUJOB U (HOPM IPEICTABIICHUS, KPUTHIECKH OIICHUBATH
e€ TOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOIBI MPU TOWCKE U
otbope Ouosorndeckoit MHGOpPMAIIUU, HEOOXOIUMON ISl BHIMIOJHEHHS YUEOHBIX
3azay;

npuOOpeTaTh OIBIT HCIOJIL30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3TUIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpaTh  ONTHUMalIbHYI0  (opMy  mpeacTaBieHUs
Oounonornyeckor uHbopmaiu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU
H Ipyroe);

UCTIONB30BaTh HAYYHBIA SA3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyecko HHPOpMaLUEH: TPUMEHSATh XUMHUUYECKHE, (U3UYECKUE U
MaTEeMaTUYeCKUe 3HaKW W CUMBOJIBI, (OpMysbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PAcTO3HaBaHWs W 3aWUTHl  WH)OpMaIuw,
nH(OPMAITMOHHON O€30MTaCHOCTH JINYHOCTH.

OBiaseHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) obmenume:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTE WJIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMol TeMbl (YMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCHUTEIHHO BBIMOJHEHUS MpeasiaracMou
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA APYTMX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIlHi,
YMETh CMSTYAaTh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh Pa3JMYHBIMH CIOCO0aMU OOIIEHUS W B3aMMOJCHCTBHS, TTOHUMATh
HaMEPEHUs IPYTHUX JIFOJIeH, MIPOSBISATh YBAKHUTEILHOE OTHOIIEHNE K COOCCETHHUKY
U B KOPpEKTHOU popme HopMyIupoBaTh CBOM BO3PAKEHUS,;

pa3BEPHYTO W JIOTUYHO HU3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas eSITeJIbHOCTh:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M WHIWBHIYaTbHOU
paboThI U pelIeHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS TP PEUICHUN YU4eOHOU 3a1a4u;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX NEHUCTBHA C Y4E€TOM OOIUX
MHTEPECOB U BO3MOKHOCTEH Ka)I0ro YieHa KOJIJICKTHUBA;



IIPUHMMATh  LEJIM  COBMECTHOM  JCATEIbHOCTH, OpPraHMW30BBIBATH U
KOOPJIWUHUPOBATh JACHUCTBUSA MO €€ JOCTHXKEHUIO: COCTAaBIATH IUIaH JACHUCTBUMU,
pacnpenensaTh poiau € YYETOM MHEHHUHM YYaCTHUKOB, OOCYXJaTh PE3YJIbTAThI
COBMECTHOM paboThI;

OLICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipeuiaratb HOBBIE NIPOEKTHI, OLEHHMBATh HAECU C IMO3UIMUM HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHHUE, ObITh MHUIIMATHBHBIM.

OBJaieHre YHMBEPCAJTbHBIMH PeryJATHBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JJI BBIABICHUS NpOOJIEeM U HX
pEILICHUs B dKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKHX 3HAHUU LIEJIEBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHSX M MOCTYIIKax II0 OTHOUIEHWIO K JKMBOM INPUPOJE,
CBOEMY 3JI0POBBIO U 30POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIIATH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JNEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIAaH pPEIIeHHs NpodieMbl € YYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTEHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BBIOOpP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKOM JpyAHULIUU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM 0O0pa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaThb OLICHKY HOBBIM CUTYyalUsM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JIEWCTBUA M MBICIHUTEIBHBIX MPOLUECCOB, HX PE3YyJIbTAaTOB H
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI pedIieKCUM N7l OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IIPU AaHaJIU3€ pPe3yJIbTaToOB
NEATEIbHOCTH;

3) npuHsTHE CedsI M IPYTrUX:

IPUHUMATh ce0sl, TOHMMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYrMX IpU AaHAJIU3E pe3yJIbTaTOB
NEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € TO3ULMH JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIBTATDI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielU(pruyYecKue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JESATENBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS U
IPUMEHEHUIO 3HAHUM B Pa3IMYHBIX y4EOHBIX CUTyalUsiX, a TaKXe B pealIbHbIX
KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouosorumedl. B mporpamme npeameTHbIe
PE3yNbTATHI IPEACTABIIEHBI IO FOJIaM 00yUYEHHUSI.

[IpenmeTHbIe pe3ysbTaThl OCBOECHUS ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(pOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpAa MU HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCUUCKUX U
3apyO€KHbIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OWONOrUH, (YHKIHMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA I PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJEp)KaHHWE OWOJIOTMYECKUX TEPMHUHOB U TMOHSATHUM:
KW3Hb, KIJIETKA, OpraHu3M, MeTadoiau3M (0OMEH BeIIeCTB U TMpeBpallieHue
HHEPrUm), TOMEOCTa3 (CaMOpEryJyslus), ypOBHEBAasT OpraHU3alMsl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHNE (PENPOLYKIMS), HACIEACTBEHHOCTh, N3MEHYMBOCTD, POCT H
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKHE TeOopuH (KJIETOYHasi, XPOMOCOMHa,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJIEKYJsIpHOM Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJECHUS KyJIbTypHbIX pacTtenuil H. M. BaBuiioBa), onpenensats rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METO/IaMU HAYYHOI'O ITO3HAHUS B OMOJIOTMH: HAOIIOIEHUE U
ONMCAHME XKUBBIX CHUCTEM, IPOLECCOB U SBJICHWM, OpraHU3alMs U IIPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIIBWJKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAYy HCCIEAYEeMbIMH BEIUYMHAMHU, OOBSICHEHHE TMOTYyYEHHBIX



pPE3yJIbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUHA M 3aKOHOB, YMEHUE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPAIICHUS SHEPIrUU B KIETKE, (OTOCUHTE3A,
IUIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHUS, HWHAUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME MPUMEHATh NOJYyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTMYECKHX
IPOLECCOB U SIBJICHUMU, JJIS1 MPUHATHS MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOM
XKU3HH C LEJIpl0 obecrnedeHus: 0e30lacHOCTH CBOETO 3I0pPOBbS U 310POBbS
OKpPYXAaIOLUX JOAEH, COOMI0IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKaIOIIEH
IPUPOJIHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOIb30BaHUS JOCTHKEHUI
COBPEMEHHOU Ouonornu U OMOTEXHOJOTMH A palMOHAIbHOIO
IPUPOAOIIOIB30BAHNUS;

YMEHUE pelaTh DSJIEMEHTApHbIE TEHETUYECKHME 3aJauyd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBaHUE, CLEIUIEHHOE HACIEIOBAaHUE, COCTABJISATh CXEMBbI
MOHOTHMOPHUIHOTO CKPEIIMBAHUA Ul NPEACKa3aHMs HACIEAOBaHUS MPU3HAKOB y
OpraHU3MOB;

YMEHUE BBINOJIHATh JAOOPATOPHBIE U MPAKTUYECKHE padOTHI, COOJIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOPATOPHBIM 000PY/I0BAHHUEM;

YMEHHE KPUTUYECKH OLCHMBaTh M HUHTEPIPETUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeiCcTBa MAacCOBOM MH(pOpMAIMH, HAyYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE acCIeKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001mass 6MoIOTHYECKYI0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHITUIHBIN arrapaT OMOJIOTUH.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHOro npeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOM KapTUHBl MHUpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAZE POCCUUCKUX U
3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OUONOrUH, (YHKIMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 33/a4;

YMEHHE PACKpbIBaTh COJEp)KaHHWE OUOJIOTMYECKUX TEPMUHOB U TOHSATHUI:
BUJI, TOMYJISALUSA, TeHO(OH/I, SBOIIONUS, IBIXKYIIUE CUIbI ((haKTOpPbI) 3BOIIOIHH,
IPUCIIOCOOIEHHOCTh OPTaHMU3MOB, BHJI000pPa30BaHUE, HKOJIOTHYECKUE (DAKTOPBI,



HDKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEIYIEHThl, IIEMU I[HUTAHHUS,
AKOJIOTHYECKas TpamMua, OnoreoreHos, ornocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHe Teopuu (dBOJIIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TeOpus DSBOJIOIUHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxoncrtea K. M. bapa, uepenoBanusi riaBHBIX HalpaBiICHUN U
nytei aBomoruu A. H. CeseproBa, yuenus o 6uocdhepe B. M. Bepuaackoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHE YKUBBIX CHUCTEM, MPOILECCOB M SBJICHWM, OpraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXKIY HWCCICAYEeMBbIMH BEIUYMHAMHU, OOBSCHEHUE TOJTYYCHHBIX
pPE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHITHH, TEOPUH W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBbIE MPHU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHIOB, TMOMYJSAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreolleHO30B U DKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTU, €CTECTBEHHOI0 OTOOpa, BUJI000pa30BaHUsI, MPUCIIOCOOTICHHOCTH
OpraHU3MOB, JIEACTBHS HKOJOTHYECKUX (DAKTOPOB HA OpraHU3MBbI, MEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHUCTEMax, AHTPOMNOTEHHBIX HW3MEHEHHH B
HPKOCHUCTEMAX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE TPUMEHSTh MOJYyYEHHbIE 3HAHUS /I OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUSA NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KHU3HU C Lenplo olecredeHuss Oe30lacHOCTH CBOErO 3JI0pOBbsi U 3/10POBbSA
OKPY’KaOIIUX JIFO/ICH, COOIIOICHISI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIICH
IPUPOTHON cpene, MOHUMaHHEe HEOOXOJUMOCTH HWCIIONIh30BAHUS JOCTHKCHHMA
COBPEMEHHOW OMOJIOTUH ISl PallHOHATBLHOTO MPUPOI0TIOJIb30BAHUS;

YMEHHUE peliaTh dJeMEHTapHbIe OMOJOTUYECKHUE 3a/laul, COCTABIATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUM B IKOCHUCTEMax (LIeTH MUTaHus);

YMEHHUE BBINOJIHATh JA0OpPATOPHBIE U MPAKTUYECKUE padOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPHUTHYECKH OIICHUBATh ¥ WHTEPHPETUPOBATH HUH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINH, HAYUYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IVIOOAIbHBIE  IKOJOTUYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001mas 6noIoTHYecKyt0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHSATUIHBIN arrapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB u TeM uugpoBbIe
Ne ni/nn P Kontpoabnbsie IIpakrnyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nmoreka IIOK
1 broxorit kak Hayka 2 05 https://m.eds00.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIs 1 bubmorexa LIOK
P . https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XVUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka [JOK
4 IKu3HEACATENLHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE 1 MUHAMBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 M3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.edso00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
PIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakTuueckue (i pp )
NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHME U Pa3BUTHE )KU3HU HA 9 05 bub6nuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 Opranu3MBL H OKpyKalOwas cpesa > 1 https://m.edsoo.ru/7f41cc74
bubmorexa [JOK
4 Coo01iecTBa 1 SKOJOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41ecT4
bubmuorexa [JOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo yacos JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0o.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTnyeckas padora Ne 1
2 «Mcnonp30BaHne pa3IunIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornueckue cucremsl, NpOLIECCHI 1 bubnuotexa [JOK
U UX U3Y4CHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnnorexa [JOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.ru/863e6870



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

bubmuoreka [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CtpoeHune dyKapruOTHYECKON KIICTKH.
JlaGopaTopnas paborta Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuorexa [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil o MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOTMpEnaparax u ux
OTIMCaHUEC»
bu6mmorexa [IOK
12 (JOMEH BEIECTB KT META0OMH3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 Porocnites. Xemocunres https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Muros. JlabopatopHas BuGmmorexa LOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEelIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
buocunTe3s Oenka. Peakmms bubmuorexa [JOK
16
MaTpU4YHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpascasnus — Guocnres benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexka [JOK



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
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0o.ru/863e7540

bu6mmoreka [JOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OII0I0TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnunoreka [JOK

21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIIpErapaTax»

99 NunuBuyansHOE pa3BUTHE bub6nuorexa [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HACJIEOCTBEHHOCTHA U N3MEHYNBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmmorexa [TOK

p i P https://m.eds00.ru/863e8878
CKpEIIMBaHHE
WTHOPUIHOE CKpEIIBaHUE. 3aKOH
25 fesaminioro H;z:nI: OBaHUS bubmorexa HOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CrernieHHOE HaclieIoOBaHUE
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeIIuBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKpPOIIpEapaTaxy»
27 I'eneTuka moma. HacimenoBanme bu6mmoreka [JOK



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

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

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

W3menunBocTh. HeHacnencrBeHHas
M3MEHYHMBOCTb. JIabopaTopHas

paborta Ne 6. U3yuenue bubnnoreka [JOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOM»
HacnencrBeHnass "3MEHYMBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnunoreka [JOK
«AHamu3 MyTanui y 1po3oduisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»
bubmunorexa [JOK
30 Perieritia wenosexa 1 https://m.eds00.ru/863e8d78
O060011IEHNE TTO TEME
31 «HacnencrBeHHOCTE U 1
U3MEHUYUBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Ceeiuis Kak Hayka i poLece 1 https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnnorexka [HJOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KIIACC

KoaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxrudeckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METO/IbI €€ U3yUCHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTus peacTaBieHUun 1 bubnuoreka [IOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muxpoopomonts L https://m.edsoo.ru/863e9cle
[omynsnus kak 31eMeHTapHas
€IMHUIIA BUJA U HBOJIOIHH.
4 JII;60p];T0pHI;ﬂ pabota Jl\ig 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(akTOpBl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EcrecTBeHHbIi 0TOOp U ero ¢hopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynpTaThl 3BONIIOLINN:
IPUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTraHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexka [HJOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpaTtumocTs 3BOIIONNN

Ucrtopust xu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['unoTte3pl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubmmoreka [JOK
[epuo1am https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U )KUBOTHOTO MHUDA.
[IpakTuueckas padbora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnunoreka [JOK
OpPraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBxyuiue cuibl ((pakTopsl) bubnuoreka LIOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJoBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnnoreka [JOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea2
O6o0uienue o Teme
19 «BO3HUKHOBEHME U Pa3BUTHUE KU3HU
Ha 3emiie»
20 DKoJ0Trus Kak HayKa
21 Cpenbl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexka [JOK



https://m.edsoo.ru/863ea5a6
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

(bakTopsl

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

AOGuoTtndeckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

. bubmmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusnHue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEYCay»
bu6mmoreka [IOK
23 brorurieckue paxToper https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckast pabora
24 Ne 2 «IloncuéTt II0THOCTH 0.5
MOMYJISIIIUI pa3HBIX BHJIOB
pacTeHuin»
o5 Coob1ecTBa OpraHu3MoOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuoreka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMU/IbI. bubmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa sxocucteM. CyKiieccus
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd16



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

32 YenosedecTBo B Onocdepe 3emiu 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 0O0600mienne TeMsl «CooOr1iecTBa u 1
9KOJIOTHYECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME



https://m.edsoo.ru/863eba1e

YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyoiioB A.M. u npyrue
/Mlon pen. Ilaceunnka B.B., Akimnoneproe o6mecTBo «M3marenscTBo
«IIpocBemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uos A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., AkunonepHoe oo6mectBo «M3marenbcTBo

((HpOCBGIHeHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

10-11 xmaccel. ba3oBsrit ypoBens. [loypounsie pazpabotku.(ITaceunuk B. B.,
[IBenoB I'. I'., Edumona T. M.)

buonorus. Paboune nporpammel. [Ipeamernas muHust yueOHukoB "JIunHwus
xu3HU'". 10-11 kimaccsl

Tpenaxep no 6uonorun 10-11 xacc

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bu6mmoreka [{OK https://m.edsoo.ru 10 kmacc

bubmmoreka [{OK https://m.edsoo.ru 11 kmacc
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