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MNOSCHUTEJBHASA 3AIINCKA

[Tpu pazpaboTke mporpamMMbl MO OHUOJIOTHH TEOPETHYECKYI0 OCHOBY JJISI OTIPEACIICHUS
MOJXO0/0B K (POPMHUPOBAHUIO COJAEpKaHMUS ydyeOHOTO mpeameTra «bHONOTHS» COCTABUIIM:
KoH1enTyaibHbie osioxkeHuss PI'OC COO o B3anM000OyCI0OBICHHOCTH IIEJICH, COIepIKaHMs,
pe3ynbTaToB 00y4YeHUsI U TpeOOBaHUI K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB, MOJOKEHUS 00
o0muX TEeMsIX W TPUHININAX, XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpeaHero obOmero oOpa3zoBanusi B Poccuiickoit ®Denepanuu, a TakXKe IMOJO0XKEHUS O
cnenupuke OUONOrMU, €€ 3HAYEHWHW B TMO3HAHUM >KUBOW NPHUPOABI M 0OECHeuYeHUU
CYILIECTBOBaHMUS  yesoBeueckoro oOmiectBa. CorjacHO  Ha3BaHHBIM  TOJIOKEHUSIM,
oTIpe/ieTICHbI OCHOBHBIC (DYHKITHH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owosiormu MaéT TPEACTaBICHHE O IeisaX, o0 oOmel crpaTteruu
oOydeHHUsi, BOCIUTAHUS M PA3BUTHUS OOYYAIOMIMXCS CpPEACTBAMH Yy4eOHOro mpeaMmeTa
«buonorusi», omnpenenser 00s3aTeTbHOE MPEAMETHOE COJEpPKAHUE, €ro CTPYKTYpY,
pacrmpejesieHde 1o pasjieslaM M TeMaM, PEKOMEHIYeMYIO IMOCIe0BaTeIbHOCTh U3YYCHUS
y4eOHOTO MaTeprayia ¢ Y4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JTOTUKH
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEN 00YUYarOIINXCSl.

B mnporpamme 1o OMOJOTHMH TakKe YYMTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbIM
JMYHOCTHBIM, METAINPEAMETHBIM U MPEIMETHBIM pe3ysibTaTaM 00y4YeHUusi B (pOPMUPOBAHUU
OCHOBHBIX BUJIOB yU€OHO-TI03HABATEIHHON JEATEIbHOCTH/YUeOHBIX JEHUCTBUN 00ydarOIIuXCs
10 OCBOCHUIO COJIEpKaHUs OUOJIOTUYECKOTr0 00pa30BaHuUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil YpPOBEHb) peaM30BaH MPUHLHUII
MIPEEMCTBEHHOCT B H3y4ye€HUM OUOJOruM, Oliarojaps 4yeMy B HEW NpocMaTpuBaercs
HaIpaBJICHHOCTh Ha pa3BUTHE 3HAHUM, CBSA3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-
HAyYHOTO MHPOBO33PCHHsI, IICHHOCTHBIX OpPWEHTAllMd JUYHOCTH, OSKOJOTHYECKOTO
MBIIIJICHUS, TPEACTABICHHA O 3I0pPOBOM 00pa3e JKM3HW W OCPEKHBIM OTHOIICHUEM K
OKpyXarole npupogHoil cpeae. IloaTomy Hapsigy ¢ u3ydeHHEeM OOIIEOHMOIOTHYECKUX
TEOpHUid, a TAK)KE 3HAHUM O CTPOCHUU JKUBBIX CUCTEM PA3HOTO PaHTa U CYHNTHOCTH OCHOBHBIX
MPOTEKAIONMX B HHUX TMPOIECCOB B TMporpaMme IO OHOJIOTMH YNEeJICHO BHHUMAHHE
WCITOJIb30BAHUIO TIOJIYYCHHBIX 3HAHUU B MOBCEIHEBHOW JKM3HU JIJISI PEUICHUS TPUKIIAIHBIX
3a/1a4, B TOM 4YuCJe: NMPO(UIAKTUKU HACJEJACTBEHHBIX 3a00JICBAHUM YEJIOBEKA, MEIMKO-
TeHETHYECKOTO  KOHCYJIBTUPOBAHUS, OOOCHOBAHHS  JKOJIOTHUYECKH  IIEJeCO00pa3HOro
IIOBEACHUS B OKPYXAKOLIEW NPUPOJAHOM Cpele, aHaIu3a BIUSHUSA XO3SMCTBEHHOU
NeSATEeTLHOCTH YEJIOBEKa Ha COCTOSTHUE MTPUPOIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM. Y CUJICHUE
BHUMAaHHS K TIPUKJIAJHON HAMPABICHHOCTH y4eOHOTO mpeaMera « buoaorusy mpoauKToBaHO
HEOOXOJMMOCThIO O00O€CTIeYeHUsI YCJIOBUN ISl PEIICHHs OJHOM W3 aKTyaJbHBIX 3ajad
IIKOJIPHOTO OMOJIOTHYECKOTO 00pa30oBaHUs, KOTOpas mpeanosiaraeT (OpMHPOBAHUE Y
00ydJaronmxcsi CHOCOOHOCTH aIallTUPOBATHCA K M3MEHEHHUSM JUHAMUYHO Pa3BUBAOIIETOCS
COBPEMEHHOT'0 MUpa.

buonorust Ha ypoBHE cpenHero ooOiiero oOpa3oBaHUs 3aHMMAET BaxkHOe mecTo. OHa
oOecrieunBaeT GOpMUPOBAHUE Y O0yHAIOUIUXCS MPEACTABICHUI O HAYYHOU KapTHUHE MUpa,
pacmmpser U 0000IIaeT 3HAHUS O >KMBOW MTPHUPOAE, €€ OTIMYUTENBHBIX MPU3HAKAX —
YPOBHEBOU OpraHU3allud M HBOJIOIUHU, CO3MAET YCIOBHS JUIs: MO3HAHHS 3aKOHOB KUBOM
npupoasl, (GopmupoBaHus (QYHKIHMOHATHLHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0POBOTO H



Oe3omacHoro oOpasza >KH3HHU, KOJOTHYECKOTO MBIIUIEHUS, IIEHHOCTHOTO OTHOIIEHHUS K
YKUBOW MPUPOJAE U YEIIOBEKY.

bonbmioe 3HaueHue OMOJOTHUS HMMEET TaKXKe Uil PEUIeHUs BOCHHUTATENIbHBIX U
pPa3BUBAIOIIUX 3aJlad CpelHero oOmiero oOpa3oBaHMs, COLMATU3ANUA O0YYaIOIIUXCS.
N3yuyenue Ouoniornu oOecreyuBaeT YCJIOBHUS i (OPMUPOBAHUS HHTEIUICKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX U  WH(QOPMAIMOHHBIX  HABBIKOB, JCTETHYECKOW  KYJIBTYpHI,
CIOCOOCTBYET MHTETPAIUN OMOJIOTHYECKUX 3HAHUH C TIPEICTABICHUSMH U3 APYTHX YIeOHBIX
pEeIMETOB, B YAaCTHOCTH, (u3uku, XuMuu | Treorpaduu. HaszpaHHBIE MOJOXKEHUS O
npeaHa3HaueHUH y4yeOHoro mnpeamera «buosorus» cocTaBWIM OCHOBY JIs ONpeNeTeHUs
MOJIXOJIOB K OTOOPY U CTPYKTYPHUPOBAHUIO €0 COJIEPKaHUs, IPEICTABICHHOIO B IPOrpaMMe
1o OMOJIOTUH.

Ot6op comepkanus ydeOHoro mpeamera «buomorusy» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3MIMI KyJIbTypOCOOOPa3HOTO IMOAXO0/a, B COOTBETCTBUU C KOTOPBIM
oOyyJaromuecs: TOJDKHBI OCBOUTH 3HAHHS M YMEHUS, 3HAUUMbIC I (POPMUPOBAHUS OOIIEH
KYJbTYpPBI, ONpPEACIAIONINE aIeKBATHOE TOBEJCHHE YEJIOBEKAa B OKpYXKAlOLEH MPUPOIHOU
cpeae, BOCTpeOOBaHHBIE B MOBCEIHEBHOM KU3HM M MPAKTUUYECKOW nesTenbHOCTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHUI 3aHUMAIOT SJIEMEHTBI COJIEPKAHUSA, KOTOPBIE CIY’KAT OCHOBOM
Ut (GOPMUPOBAHUSI TIPEJICTABIICHUN O COBPEMEHHON €CTECTBEHHO-HAyYHOU KapTHHE MUpa U
[IEHHOCTHBIX OPUEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHM3allMd OMOJIOTUYECKOTO
00pa3oBaHUs.

CTpyKTypupOBaHUE COJAEpXKaHUs Y4eOHOro MaTepualia B Iporpamme Mo OHOJOoruu
OCYIIECTBJICHO C€ Y4€TOM MPUOPUTETHOTO 3HAYECHHUsS] 3HAHUH OO0 OTIUYUTEIIbHBIX
OCOOEHHOCTSIX JKUBOW TMPUPOJBI, O €€ YpOBHEBOM OpraHu3anud W JBOdIONMU. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOro npeamMera «bruonorusy BbIIEIEHBI CIEAYIOMINE
cozepxatenbHble TUHUM: «buosorus kak Hayka. MeTonbl HaydyHOro mo3HaHus», «Kierka
Kak Ouosiormueckas cucrema», «OpranusMm kak Ouojoruyeckas cucreman, «Cucrema u
MHOT000pa3re OpraHuyYecKOro Mupa», «IBOJIOIHUS >KUBOU MPUPOABD», «IKOCUCTEMBI H
MPUCYIINE UM 3aKOHOMEPHOCTH».

[ens m3yuyenus yuebHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIQJICHUE
00y4alOIUMUCSA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHATBLHON OpraHU3allMM KUBBIX CHUCTEM
pPa3HOrO paHra W NPHOOPETeHHE YMEHUW MCIHOJIb30BaTh 3THW 3HAHMS [IJII TPAMOTHBIX
JEUCTBUN B OTHOIICHUU OOBEKTOB >KMBOM MPHUPOIBI M PEIICHHUS Pa3TUYHBIX JKU3HEHHBIX
mpooOeMm.

JlocTikeHue 1enu u3ydeHus: yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcsl pelIeHUEM CIIEeIYIOUX 3a0a4:

OCBOCHHME OOYYArONTUMHUCS CUCTEMBI 3HAHUN O OHOJIOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiIax, CIyKallluX OCHOBOU JyIsi (hopMuUpoBaHUs
MPEICTABICHU O €CTECTBEHHO-HAYYHOW KapTMHE MHpa, O METOAaX HAyYHOTO IO3HAHMS,
CTPOCHUHU, MHOTOOOpa3uU U OCOOCHHOCTSIX YKMBBIX CHCTEM Pa3HOTO YPOBHsI OpraHU3alluw,
BBIJIAIOIINXCSI OTKPBITUSIX U COBPEMEHHBIX UCCIICIOBAHUSX B OMOJIOTHUH;

dbopmupoBaHre Yy 00YYaIONIUXCSl MO3HABATEIBHBIX, HHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTE B MpOIECCE aHalnM3a JAaHHBIX O IMYTSAX Pa3BUTUS B OHOJOTMM HAyYHBIX
B3TJISIJIOB, UJIEH U MOJIXO/I0B K U3YUEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluu;



CTaHOBJICHHE Yy OOydarommxcs oOIel KyJabTyphl, (DYHKIHOHAJIBHON TpamMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLECHUBATH SBJICHHS OKPY)KAIOIIEr0 MHUpa KUBOU MPHUPOIBI
HA OCHOBAHHMH 3HAHUH U OTbITA, MOJYUYEHHBIX IPU U3YyYEHUU OMOJIOTUH;

dbopmupoBaHre y 00y4aIOIUXCsl YMEHUN WIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTUYECKHUX
3HaHUN B MPAKTHUUYECKOW NEATEIbHOCTU YEJIOBEKA, PA3BUTUHU COBPEMEHHBIX MEAUIIMHCKUX
TEXHOJIOTUN U arpoOUOTEXHOIOTU;

BOCIHUTAaHHUE yOEXJAEHHOCTH B BO3MOXKHOCTH TMO3HAHUS YEJIOBEKOM >KHUBOW MPUPOIBI,
HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHUS K HeH, COOJIONEHHUS STUYECKUX HOPM IpHU
MPOBEICHUH OMOJIOTMYECKUX UCCIICOBAaHUM;

OCO3HAHHWE LEHHOCTH OMOJIOTMYECKHUX 3HAHUM ISl TOBBILIEHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, 7151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUU B MOBCEAHEBHOW XU3HU IS OLECHKHU
MOCJIEJICTBUIM CBOEH JIESTENBHOCTU IO OTHOILIEHHUIO K OKpYKarollell cpene, COOCTBEHHOMY
310pOBbI0, 000CHOBAHKE U COOIIIOIEHNE Mep MPODUIAKTUKU 3a00JI€BaHU.

B cucreme cpennero ob6miero oOpa3zoBanusi «buosorusi», uydaemas Ha 0a3z30BOM
YpOBHE, SIBIsieTCA 00s3aTENbHBIM y4€OHBIM MPEIMETOM, BXOISIIMM B COCTaB MPEIMETHON
obnactu «EcTecTBEHHO-Hay4HbIE PEAMETHDY.

Jnsa wm3ydeHus Ouonoruu Ha 0a30BOM YpOBHE CpeaHero ooiero oOpa3oBaHUs
otBonutcsa 68 yacoB: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac
B HEJICIIO).



COAEPKAHUE OBYUEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (pusiocoueit, ITUKON, SCTETUKOW U TPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HaOII0ACHUE, IKCIIEPUMEHT, OTIMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JleMoHCTpanum:

[Toptpersr: Y. {apBun, I'. Mennens, H. K. Konbros, Ix. Yorcon n @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb3oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreOIIeHOTUYECKHI ), OMoC(epHBIi.

JlemoncTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMWYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaAJIBHBIX BelleCTB B kieTke. llomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUN OEIKOB.

depmentsl — Ouonormyeckue Karanmzatopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crnenuduanocts. KodepmenTsl. ButamuHsbI.
OTnanuust GepMEHTOB OT HEOPTraHUYECKUX KaTaln3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) W Toimcaxapuiibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOJOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOACHCTBUS
ujei 1 pakToB B HAYYHOM MTO3HAHUH. MeTOAbl N3YUCHUS KICTKH.

Knerka kak uenoctHas »xuBasg cucteMa. OOmMe TMpPU3HAKA KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekynsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KnerouHas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TITMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opraHouabl kietku: OIIC, anmmapar [Nonbmxu,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TuiacTua. Bunbr mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOWI0B KJIETKU. BriItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnenaen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BoJbl», «brocunTes 0enka», « CTpoeHue MOJIeKyJIbl OeKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOoeHHEe >KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHnue spa KIETKN», « Y IeBOAb, «JIMmuas».



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIOICHNUM, W3MEPEHHM, ASKCIEPUMEHTOB, MHUKPOMIpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

Jlabopatopuass pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJICTOK pACTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ZKuznenesiTeJLHOCTL KJIETKH.

OOMeH BemecTB, WK MEeTa0oJIU3M. ACCUMUIISIMS (TUTACTUYECKU OOMEH) H
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B TMOHUMAHUU
MeTabor3ma.

Tunbl oOMeHa BellecTB: aBTOTPO(MHBINA U reTepoTpodHbIi. Ponb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUHU B KIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOCHMHTE3a. 3HAUCHHE (HOTOCHUHTE3A JIs KUZHU
Ha 3emsie. Biausinue ycioBuii cpefibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTEe3. XEeMOCUHTE3UPYIoIUe OakTepun. 3HAUYCHUE XEMOCUHTE3a JIs
YKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
['mukonu3. Bpoxkenwe u ero Buabl. KuUCIOpOJIHOE OKHUCICHUE, WM KJIECTOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanusi renerudeckoil wHGOpMalUM B KIETKE. | €HETHYECKHM KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3HU — BUpychl. Uctopust oTkpeitust Bupycos (/1. 1.
NBanoBckuit). OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiuta gyenoseka (BUY) — Bozoyaurens CITM/]a.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUI.

JdeMoHCcTpanuu:



[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuupbr u cxembl: «Tunbel nmutanusy, «Mertabomuzmy, «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nuki Bupyca CIIN/]a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHHe KIETKU», MoJesb cTpykTyphl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u mMuTos.
[Tpoueccrl, mportekaromue B uHTepdase. Pemnmukanus — peakuus MaTpUIHOTO
cuareza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBI HabOp — KapUOTHIL
JIumiou eIl W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJbI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHS
OpPTaHHU3MOB.

[enenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecronoro
pPa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAHUE OJIHO- MU MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPraHU3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINU.

[TosoBo€ pa3MHOKEHUE, €T0 OTIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

['amerorenes — mpoiecc 00pa30BaHUS TMOJOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJIOBBIX
KJIIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES3.
OCOOEHHOCTH CTpPOEHMS SWILEKJIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
[TapTeHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPUOHAIBHOE  Ppa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOEe pazButhe. TuIbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMmoe (IMYMHOYHOE). BrusiHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOZICTBa.

Poct m pasButne pacreHuil. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTaIUU PA3BUTHSI.



JlemoHcTpanum:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenmitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pa3BUTHEY, «['ameToreHes y MIEKONUTAIOIUX U
yelloBeKkay, « OCHOBHBIC CTaAUH OHTOICHE3a.

O6opynoBaHue: MMKPOCKOTI, MHKpOIIpenapaThl «CriepmMaTo30u1bl
MJICKOIIUTAIOIIETOY, «SIHleKIeTka MieKonuTaouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieACTBEHHOCTh U K3MEHYMBOCTH OPraHU3MOB.

[IpenMet u 3amaun reHeTuku. VIctopus pa3BUTHA T€HETUKU. Posib uTosoruu
1 SMOPHOJIOTHH B CTAaHOBJICHUH TCHETUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOIOTHUECKUMI,
LIUTOT€HETUYECKH, MOJEKYJSIPHO-TeHEeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
MOHATHSA. [ eHeTHUecKass CUMBOJIMKA, UCTIOJIB3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MonorubpuHoe CKpenBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusa. IlpaBuno JOMHUHUPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHOEe  CKpelIMBaHWE. 3aKOH  HE3aBHCHMOTO  HaCJeAOBaHUS
npu3HakoB.  lluToreHeTMdeckne  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
Ananusupymolee ckpenpanue. Mcnonp30BaHne aHaIu3UPYIOLIEr0 CKPEIIUBAHUS
JIJISL OTIPE/ICJICHHS] TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLECTJICHHOMY HAacCJEI0BaHHIO T€HOB. HapyllleHue cuernyieHus reHOB B PE3YJIbTATe
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPUST HACJIEACTBEHHOCTU. [ €eHETHUECKUE KapThI.

['enetnka mosa. XpoMOCOMHOE ONpeAeieHne moyia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['oMorameTrHele W TeTeporameTrHsie opranusmbl. HacimenoBanue
MIPU3HAKOB, CIECTUICHHBIX C MOJIOM.

HN3menunBoCTh. BUabl N”3MEHYMBOCTH: HEHACIIEACTBEHHASI M HACJICICTBEHHAS.
Ponb cpenpl B  HEHAacCJEeICTBEHHOU W3MCHYUBOCTHU. XapaKTepUCTUKa



MOIM(PUKAIIMOHHON U3MEHUYUBOCTH. BaprallMoHHBIN psia M BapuallMOHHAsT KpUBas.
Hopma peakuuun npuszHaka. KonuyecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKA U KX
HOpMa peaknmu. CBOMCTBA MOTU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIeCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTUA. MyTaImoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U npuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorum uenmoBeka. OCHOBHBIE METOAbl TEHETUKU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, TMATHOCTUKH, NPO(UIAKTUKY U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a00JIeBaHU YEIOBEKA.

JlemoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IATOT€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOre€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI  JUTHOPHUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl pACTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanuonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCThHY.

O6opynoBanue: MojaeNUu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBaHuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XpPOMOCOM», MHMKPOCKOI M MHUKporpemnapatr «Jlpo3oduna» (Hopma, MyTaluu
(GhopMBI KPBUIBEB U OKPACKH Tena), repobapuii «I'opox moCeBHOW.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopatopHas pabota Ne 5. «/3ydenwe pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUHOTO CKPEIUBAHUS y TPO30(MIBI HA TOTOBBIX MUKPOIIPEIapaTax.



JlabopaTtopHas paborta Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y apo30¢uiasl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
VYuenne H. . BaBumoBa o0 1eHTpaXx MPOUCXOXKJICHHS U MHOTroo0pasus
KYJbTYpPHBIX pacTeHUH. LIEHTpbI MPOUCXOKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METObI CeleKIUU. MacCoBbIi U MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M KUBOTHBIX. OLEHKa 3KCTepbepa. bIuM3KopoACTBEHHOE
cKkpenuBanue — HHOpuAMHT. Ywucras nuHusA. CKpellMBaHUE YHCTHIX JUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TOJMUIUIONAO0B. JIOCTMKEHHUS CENEKIMW PACTEHHWM, >KUBOTHBIX U
MHUKPOOPIaHU3MOB.

buotexHonorus Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMXKEHEpHUs. OTalbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHWe BBICOKOIPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS W MHOTOOOpasus
KYJbTYPHBIX pacTeHuit», «llopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzamnusy, «Padotsl akanemuka M. @. MIBaHoBay,
«lomumnongus», «OOBEKTHl OuOTEeXHONOTUW», «KieTouHnble KyJabTypbl U
KJIIOHUpOBaHHe», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJ0B U KOPHEIIJIOIOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKIUUW PACTEHUU W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1TAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO IICHTPA)».



11 KJIACC

Tema 1. JBoIrOMOHHASE OHOJIOTHA.

[Ipennochulki BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue »BONIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMONUU. [laneoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOIHBbIE (DOPMBIL.
buoreorpadguyeckue: cxoncTBO U paznuuue GayH u ¢jaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYJIVMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METa0OJMYECKMX MyTel y Bcex
OpraHU3MOB.

OpomonnoHHas Tteopus Y. JlapBuHa. Ilpeanocbuiki  BO3HUKHOBEHHS
JapBUHU3Ma. JIBHOKylIMe CHJIbBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEACIEHHAS] U3MEHUYHUBOCTb,
Oopn0a 3a CymecTBOBaHUE, ECTECTBEHHBIN 0TOOP).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MukposBosonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIFOIUU.

JBrokymne cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTallMOHHBIN
npolecc M KOMOWHATHBHAs W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI M Apeud
reHoB. V301Ul 1 MUATpalus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMOUUU. [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMoph03bl U UIHOATANTAIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIe  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakpoaBonorusi. PopMbl  IBONIONUU:  (pUIIeTUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHrne OT HecleUUaTu3upOBaHHbIX NpeakoB. [Iporpeccupyromas
crienuaiv3anusa. AIanTUBHAS paiAALIUS.

JdeMoHCTpaum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabmuibl u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI 32
cyiecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrOo0Opa3ue COpTOB PaCTCHUIDY,
«MHoroobpasue  mopoa  KUBOTHBIXY, «lTonynsaumumy»,  «MyTtanuoHHas



U3MEHYUBOCTB», «Apomopdossl», «Maumoamantanum», «OOmas aereHepaunus,
«/IBmkymme cunsl 2dBomoonun», «Kapra-cxema wapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opyioBaHUE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp TUIOAOB M CeMsH, Koyuiekuus «[Ipumepsl 3alUTHBIX TPHUCIIOCOOTICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenp ammmkanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burue
JSATYIIKWY, MUKporpenapat «/Ipozoduna» (Hopma, myTranuu (GOpMBI KPBUIbEB U
OKpacKH TeJna).

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabota Ne 2. «OnucaHue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpPENCTaBICHUS O 3apPOKJIECHUU >KM3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYeCKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCHEpUMEHTAIIBHOE MOATBEPKICHNE XUMHAUYECKON 3BOIroIMK. HavanpHbIe 3Talsl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKH U HX HBOJIOIUS.
®opMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ Mepuoabl: KEMOPUICKUH,
OpPIOBUKCKHUH, CUITYPUHUCKUN, NEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUHU.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 93pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENBHOIO M JKMBOTHOTO MHpa. Apomopdo3bl y pacTeHud u
KUBOTHBIX. [TosiBIIeHME, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUMH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIBI OPraHU3MOB.



DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3Butue mpeacTaBiIeHU O
MPOUCXOXKJIECHUHM YeloBeka. MeToabl Hu3ydeHus aHTponoreHe3a. (CxojcrtBa u
pa3linuus YeI0BeKa U )KMBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
M3TOTOBJICHUE OPYIHUM TPy, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMenbii, YenoBek mnpsaMoxoasuyi, YenoBeKk HEaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

Yenoseueckue pacel. OcCHOBHbIE  OONBIIME  pachl:  €BPOMECOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBHUSIM CYLIECTBOBaHWsA. EJMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHE COJIHEUHOUM cucTeMbl», «Pa3zButue
opraHuueckoro mupa», «PactutenpHas kieTtka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckasi kieTka», «COBpeMEHHasi CUCTEéMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPENIKOB
COBPEMEHHOI0 4YelOBeKa», «llpeBHenmmue moam», «pesHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHUSI KAaMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebnia), TreoXpoHOJoTHYecKas Taliuna, Kouiekuus «Dopmel
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «/M3ydeHue UCKOMAEMbIX OCTAaTKOB PACTCHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro mMupa Ha 3emie» (B €CTeCTBEHHO-
HAyYHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.

DKoJIOrus Kak HayKa. 3a7auul U pa3iesibl SKOJI0TUUA. MeTobl 3KOJIOTHYECKUX
UCCJIEI0BAHNI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abnoTtnyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKTOphbI: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAU3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buosiornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUU:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTyaln3M, KOMMEHCaNIu3M (KBapTUPAHCTBO, HAaXJICOHMYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAuYe€HHWE OWMOTHYECKUMX B3aWUMOJCHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUSA
opranusMoBy», «®doronepuoguzm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny», «[lumesbie nenm.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN M3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pPacTEHUI».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-nomuHantel. CBS3U B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucreme W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (mumieBble) YPOBHH OKOCHCTEMbI. [luieBble 1€MW U  CETH.
OCHOBHBIE TIOKa3aTEeIM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIHMHM, YHUCICHHOCTH, OuomMaccel. (CBONCTBAa 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.



[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI O3EP M pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycToWuuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3eMIie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rII00aJIbHOM JKOCHCTEMBbI. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEHIECTB U OMOr€OXMMHYECKUE LUKIIBI JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mo0anbHbIE IKOJIOTUYECKUE TPOOITIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBAa YCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMH M MX HCHOJNb30BaHuE. JlocTuxkeHus
OHOJIOTHUY U OXpaHa MPUPOJIBI.

JlemoncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumesbie nenu», «bHOLEHO3: cOCTaB U CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJOTHUECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AQHTPONOTEHHbIE  BO3JICWCTBHA Ha NOPUPOLY», «BaxHeWmme HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHeiIIass cocTaBisiolas
ouocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKkTOphI
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xuzHu B Ouochepe», «O30HOBBIM »dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azora B IpUpOAE».

O6opynoBaHue: MoJeNb-almuidKanus «TunuuHble OWOIIEHO3bD», TepOapuid
«PacturtenbHbIe COOOIIECTBaY, KOUICKINH «bHoleH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapud W KOJUICKIIMM pacTeHUH U
YKUBOTHBIX, MPUHAIJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BH[A,
Kpachnas knura Poccuiickoit ®epepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IPOI'PAMMBI 110
BUOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUSA

Cornmacho ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3yJibTaTam

OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rpakJaHCKON MJAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACIICHUIO, HaJWyhe MOTHUBAIlMM K  OOy4eHHI0  OWOJIOTHH,
I[eJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHUX YOEKISHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATEIIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHUs, HAJIMYUE HDKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH, UICTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXCHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyAa U CTapIIEMy ITOKOJIEHHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, Opupoie U
OKpYXaroUIEn cpeie.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YyYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa W MIPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1ad, BBHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEIUIO U MaMSATHUKAM IPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHNUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHUE SMOIMOHAIBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYXaKOUIEH CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpaAIaTh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKON JESITEIbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUM IEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHA MEAMIIMHBI, CO3/JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOYEHHS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAYYHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEUU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIEIOBaHWE,  HAONIOJIEHWEe, MW3MEpPEeHHe, OSKCIEPUMEHT H  JIpYTHuXx),
yHHUBEpCaJbHble Yy4eOHBbIE JIeHCTBUS (MIO3HABATENIbHBIE, KOMMYHUKATHUBHEIC,

peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
ITPaMOTHOCTH ¥ COLMAJIbHOW KOMIICTCHIIMH OOYYaroIUXCs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUpPOBO33PEHUYECKHE 3HAHMS M  YHUBEpCaJbHble y4eOHblE JCHCTBUSA B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE TEHCTBUS:

CaMOCTOSITENILHO  (OpPMYyJIMpOBaTh M aKTyaJlM3UpOBaTh  IMpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAaHABIMBATH
CBSI3U C IPYTMMHU MOHSITHUSMH);

ONMpENeNITh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JTOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS I 00BsICHEHUS (DAKTOB U SIBJICHUI
JKMBOU TIPUPOIBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JACIyKTUBHBIE, I10
aHAJOTMM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

PUMEHSATH CXEMHO-MO/IEJIbHBIE cpexcrtea  JUIA [IPEICTABIICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOUICHHH B M3y4aeMbIX OMOJIOTMUYECKHX OOBEKTax, a
TaK)K€  NPOTUBOPEYMH  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIIMOHHBIX UICTOYHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHaju3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BUJIBI JACATEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATHh HAYYHBIM TUI MBIIUICHUS, BIAJI€Th HAYYHOU TEPMHUHOIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIATh I[IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APTYMEHTHI JUIA JOKa3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpEIICHHUs 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIEHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUA U3 Pa3HBIX PEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTHMYECKHX CIIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WMHTepHeTe), aHaIU3upOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



(GbOopMyIMpPOBATh 3aMPOCHl U MPUMEHSTh PA3TMYHBIE METOJBI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYI0  (OpMy  TMpEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHH C yd4&€TOM OOMIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YJieHA KOJUICKTHBRA,;

NpPUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrpenenartb pojid ¢ YYETOM MHEHHM Y4YaCTHHKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIAEU C TO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHHUS NpOOJIEM U UX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  pEIICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUTEHUH;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th  HABBIKAMH  TO3HABATEIbHOM  pediaeKkcur Kak  OCO3HaHUS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrMX NpPU aHajlu3e pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE IPABO U MPABO APYTUX HA OMIHUOKH;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX y4E€OHBIX CHUTyallUAX, a TaKKe B peajbHBIX
JKU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHoro mpeamera «buomorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUMH, (PYHKIUMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPhIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEH BeElIeCTB U IpeBpalleHue
HHEPrUMn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKUE TEeOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOM Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTypHbIX pactenuii H. 1. BaBuioBa), onpeaensiTe rpaHUllbl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCICIyEeMbIMH BEIUYMHAMHU, OOBSICHEHHE TMOTYYSCHHBIX
pE3YyJAbTATOB, UCIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUN M 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH



IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHHS] dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATH MOJIyYCHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBBSA
OKPY>KaIOILUX JIIO/IeH, COOII0EHUS] HOPM I'PaMOTHOIO MTOBEJEHUSI B OKPYKAIOLIEH
OPUPOJHON cpene, MOHMMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu W OMOTEXHOJOTMM [  palMOHAIBHOTO
IPUPOAOIIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKPEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JIJIsl Mpe/CKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATh HH(OpPMALHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeameta «buonorus» ¢ 11
KJjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHMH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HECHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
BU/I, IONYJISALNS, TeHO(OH, SBOJIOLMS, ABUKYIIUE CUIBI ((PaKTOPHI) IBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENu MUTaHUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHHME H3jaraTh OHOJOTMYECKHEe TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU



(3apoapieBoro cxonacrsa K. M. baspa, depenoBaHusi IJIaBHBIX HAINpaBICHUN U
nyteit aBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAETSATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, NPOLIECCOB W SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOTO  JIKCIEPUMEHTAa,  BBIIABIKEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH, TEOPUM M 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICISATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJIALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeOIEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCHOCOOIEHHOCTU
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEIIECTB M TIOTOKAa JHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOILIUX J0JeH, COOMI0IEHU HOPM IPaMOTHOIO MOBEACHUS B OKPYXKaroIen
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW WH(MOpPMAIIMU, HAYIHO-TIOMYIISIPHbIE
Matepualbl),  paccMaTpuBaTh  IIOOAdbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
bubmmoreka IIOK
XK 6 1
FBHEACATETRHOCTD [ICTRH https://m.edso00.ru/7f41¢c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 1 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 1 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
bu6mmorexa [IOK
1 Buojiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TIO3HAHUS KUBOU MTPUPOJIBIL.
[Ipa eckast padora Ne 1
2 «ﬁcﬁzﬁzaoﬁa;llje pa§HHQHBIX 1 0.5 bubnmorexa LIOK
' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHYECKUX OOBEKTOBY
3 buoniornyeckue cucremsl, MpoLECcChl 1 bubnuoteka [JOK
U UX U3YYCHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cocTaB KIeTKU. Boga u 1 bu6mmoreka [IOK
MUHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. Coctas u crpoeHue 0eKkoB 1 https://m.eds0o.ru/863e672
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTajas3bl)»
bu6mmorexa [IOK
7
YTIEBOMBL. JIumHeI 1 https://m.eds00.ru/863e6870
8 Hyxnennoseie kucinotsl. ATO 1 bubmorexa [IOK

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI 1 METOAbI U3YUYCHHA

bubmuoreka [JOK

9
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cuctema
CTpoeHue 3yKapuOTHYECKOM KIIETKH.
JlaboparopHuas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubnunoreka [HOK
11 pacTeHHiA, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIHCAaHUE»
bubmuorexa [JOK
12
ObwmeH BemeCTs WK MeTaboMM3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 Porocues. XemocHHTes https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14
JuepreruaecKui oomen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. [{enenue
KJeTKku. Muto3. JlabopaTopHas
15 pabora Ne 3 «H'c16mo)1123m/1é3 MHTO34 B 0.5 bubmorexa LOK
- ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPEapaTax
16 buocunTes Oenka. Peakius bu6mmoreka [JOK
MaTpU4YHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpanciius — GuocknTes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubmuorexa [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 ®DopMBI pa3MHOXKEHHS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [IOK

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



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

O0pazoBaHne U Pa3BUTHE TTOJIOBBIX
KJ1eToK. OII0J0TBOPEHHUE.

21 Jlaboparopnas pabota Ne 4 05 bubnmoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MHUKpOIIpenaparax»
) NunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneTika — Hayka o bubnnorexa [HOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHU https://m.eds00.ru/863e86f2
R B 10K
p ’ pHA https://m.eds00.ru/863e8878
CKpEIIUBaHUE
25 o macretosamn Bu6miorera LIOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npu3HakoB. JlaboparopHas padota
26 Neo 5 «M3yuenue pe3ynbTaToB 05 bubnuoteka [JOK
MOHOTHOPUAHOTO U IUTHOPUAHOTO ' https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIPETIapaTax
T'eneTnka nosna. HacienqoBanue bu6mmoreka [JOK
27
NIPU3HAKOB, CLETUVIEHHBIX C [IOJIOM https://m.edso00.ru/863e8c60
W3smenunBocTh. Henacnencreennas
W3MEHYHBOCTh. JIabopaTopHas
8 pabota Ne 6. 3yuenue 05 bubnnoreka [JOK
MOAU(UKAITMOHHONW U3MEHUYUBOCTH, ' https://m.edso0.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
HaciencTBenHas H3MEHYHUBOCTD.
29 JlaGoparopnas padora Ne 7. 0.5 bubmorexa [IOK

«AHanu3 MyTanuil y 1po30Quisl Ha

https://m.edsoo.ru/863e8efe



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

TOTOBBIX MHUKpPOIIpEIiapaTaxp

bubanoreka [JOK
30 Teneriica venosexa 1 https://m.edsogru/863e8d78
PesepBHelil ypok. O600IICHHE 10
31 teMe «HacaeacTBeHHOCTE U 1
W3MEHYHBOCTH OPTaHU3MOBY
32 Cenekups Kak HayKa M IPOLIECC 1 Egggﬁ%ﬁ;ﬁ)gﬁ/};%egz 14
33 MeToabl 1 JOCTHKEHUS CeJICKIIUU 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHosorus kak orpacib 1 bubnnoreka [JOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 Bubmorexa HOK
https://m.edso0o.ru/863ea20e
2 Hcropus pa3BuTus npeacTaBieHUN 1 bubnuorexa [JOK
00 3BOIIOIMN https://m.edso00.ru/863e9570
bu6mmorexa [IOK
3 MukposBoziomHs 1 https://m.edsoo.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
. bubmuorexa [JOK
4 Jlabopatopnas padora Ne 1 1 05 https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOp(}OTOrHIecKOMY KPUTEPHIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnnorexka [HOK
(hakTOpbI) IBONIOINH https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbprarel 3BOIOIIMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [JOK
paborta Ne 2 «Onucanue ' https://m.edso0o.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIFHOTO XapaKTepar»
8 Hanpasnenus u mytu 1 bubnuoreka [IOK
MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BoIIONINN 1 1
10 Ucropus xu3Hu Ha 3emiie 1 METOAbI 1

€€ N3y4YeHHUs



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

11 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnunoreka HOK
epuoiam https://m.edsoo.ru/863eat6he
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U JKUBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 05 bubnmoreka [JOK
«M3y4yeHne NCKONIaEMbIX OCTaTKOB ' https://m.edso0.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJIICKITHSIX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OPraHryvYeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOTeHe3) BH6J_IHOTeKa LOK
https://m.edsoo.ru/863eac2c
16 JBrxymye cuitbl ((aKTophI) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTJMH IBOJIOLUH
YesioBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubnnorexka [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O606111eHNE 1O
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpensl 0OMTaHUS U YKOJIOTHIECKHE bubnmoreka [JOK
(baxTopsl https://m.edso0.ru/863eafec
AbuoTtnueckue GpakTopbl.
JlabopaTtopHas padota Ne 3.
29 «Mopdomnoruueckue 0COOEHHOCTH 05 bubnuorexa [IOK

pacTeHUI U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
No 4. «BnusHue cBeTa Ha pOCT U

https://m.edso0.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Pa3BUTHUEC YEPEHKOB KOJICYCa»

bu6mmoreka [IOK
23 buomiieckne paxropo: . https://m.eds00.ru/863eb348
DKOJIOTUYECKHUE XapaKTEPUCTUKU
nonysituu. [Ipaktuueckast pabora
24 Ne 2 «[Toncuér mioTHOCTH 1 0.5
MOMYJISILIUI pa3HbIX BUJOB
pacTeHuin»
o5 Coob1ecTBa OpraHu3MoB — 1 bubnnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
2% OKOJIOTUYECKHE CUCTEMBI 1 bubnnorexa [HOK
(3xocucTEMBI) https://m.edsoo.ru/863eb46a
| o e | B 10K
. PaMuSL. https://m.edso00.ru/863eb5fa
CsoiicTtBa 3xocucreM. Cykiieccust
28 [TpupoaHbIE SKOCHCTEMBI 1
29 AHTPOIIOr€HHBIE YKOCUCTEMBI 1
30 buocdepa — rnobanpHas 1 bubnnorexka [HOK
HKOCHUCTEMA 3eMIIH https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmnoreka [JOK
ouocgepsl https://m.edso0.ru/863ebd16
32 YenoeuecTBO B Orochepe 3emnn 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnuotexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IEHHE TEMBI
34 «Co00111ecTBa M 9KOJIOTUIECKHE 1
CHCTEMBD»
OBLIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KITACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 00pa3oBaHus

ChopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUPAa M HAYYHOTO MHPOBO33PEHHS;, O
BKJIAJIE POCCHMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosiornu; (PYHKIMOHAILHOW TPaMOTHOCTH 4YEJIOBEKAa ISl PEIICHHS
KU3HEHHBIX 337124

YMeHue packpbhIBaTh COJEpPKaHUE OHOJOTUYECKHMX TEPMHUHOB H
MOHATHI: XHU3Hb, KIETKA, OpraHuimM; MeTabonn3m (0OMEH BElIeCTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMpPOIYKIIHS),
HAaCJEACTBEHHOCTh, K3MEHUYNBOCTD, POCT U PA3BUTUE

YMeHue uznaratb OMOJIOrMYECKUe TEOpUn (KJIETOYHAsi, XpPOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yuyeHust (0 IEHTpaxX MHOrooOpasvs M MPOUCXOXKICHUS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpeaensaTs rpaHMIbl KX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMH HAyYHOTO TIO3HaHHMA B OHOJIOTHUH
(HabyrofileHHe M ONMCAHUE KMBBIX CHCTEM, IPOLIECCOB U SIBJICHMIA;
OpraHM3alusi W IPOBEJCHHE OMOJOrMYECKOro  JKCIIEpUMEHTA,
BBIIBIDKEHUE  TUIIOTE3bl;  BBIABIEHUE  3aBUCUMOCTH  MEXKIY
UCCIIEyEeMbIMU BEIMYMHAMU, OOBSICHEHHE NOJYyYEHHBIX PE3yJbTaTOB,
UCIIONIb30BAHHBIX HAYYHBIX IIOHATHM, TEOPUM U 3aKOHOB; YMEHHUE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB)

VYMmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKHW BHPYCOB, KIICTOK
MPOKAPUOT M  DYKAPHUOT, OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
IIpeBpallleHNs] PHEPruu B KJeTKe, (POTOCHHTE3a, IIACTUYECKOTo U
SHEpPreTH4eckoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Meklo3a,
OIIOIOTBOPEHUS,  PA3MHOXKEHUS,  WHAMBHAYAIbHOTO  Pa3BUTHUSA
opranusma (OHTOI'€HE3)

YMeHue TOpUMEHSTh TONy4YeHHbIE 3HAHHUS N OOBSICHEHUS
OMOJIOTMUECKUX TPOILIECCOB U SIBJICHUH, JUISI MPUHSATUS MPAKTUUECKUX
pelIeHnli B MOBCEAHEBHOW KU3HHU B IIENSAX OOecTieueHus: 6€30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIIOIEHUSI HOPM
IPaMOTHOIO  TIOBEJIEHUS B  OKPYXKAIOUIEH NPUPOAHON  Cpenc;
MMOHUMaHHe HE00X0IMMOCTH WCIIOJTH30BaH U JIOCTYOKCHHI
COBpEMEHHOW OHONOTUM U OHOTEXHOJOTHH Ui PaIlMOHATBHOTO
MIPUPOIONOIB30BAHUS

VYMmenune peuiatb JJICMEHTAPHBIC T'CHCTUYCCKUC 3aJadd Ha MOHO- H
,Z[I/IFI/I6pI/I,Z[HOC CKpCIIMBAHUC, CICIIJICHHOC HACIICAOBAHUC, COCTABIIATH
CXEMbI MOHOFI/I6pI/IJIHOFO CKpCIIUBaHHUA JJIA MpeaACKasaHuAd
HacCJICAOBaHHUA ITPU3HAKOB Y OPraHu3MOB




VYMeHue BBINONHATH JIAOOpAaTOpHBIE W  NPAKTHUECKHE paboTHl,
coOmonath mpaBuia Npu pabore Cc ydyeOHBIM M JTaOOpaTOPHBIM
obopyoBaHUEM

YMeHue KpUTHYECKH OLEHUBATh U HUHTEPIPETHPOBATh MHGOPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHUsl, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3ianyHbIX UcToYHUKOB (CMMU, HayuyHO-TIONYJIsSipHBIE MaTepUabl);
ATUYECKHE AaCTEeKThl COBPEMEHHBIX HCCICIOBAaHUI B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH
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11 KIIACC

YMeHue co3aBaTh COOCTBEHHbIC MUCbMEHHBIC U YCTHBIC COOOIICHHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIUIO U3 HECKOJIHKUX MCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHITUIHBIN ammnapaT OHOJIOTHH

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi

CdopmupoBaHHOCTH 3HAHUW O MECT€ U POJM OUOJIOTUU B CHCTEME
Hay4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX UM 3apyOe)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIHMOHATBLHON TPAaMOTHOCTH 4YeJIOBEKa MJisi pEIICHUS
YKU3HEHHBIX 33124

YMeHue pacCKpbiBaTb COACPIKAHHUC OMOJIOTUYECKUX TCPMHUHOB H
MOHSITHM: BU, HOIIYyJIsAMA, FCHO(i)OHI{, 9BOJIIOLMA, ABWIKYIIUC CHIIBL

(dbakTops) SBOJIIOLINH, MIPUCIIOCOOJIEHHOCTh OpraHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
MIPOTYLIEHTHI, KOHCYMEHTBI,  PEIyIICHTHI, Henu  MUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

YMeHnue uznaratb OMOJOTMYECKUE TEOPUH (IBONMIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYecKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apogpimeBoro cxoactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaBieHuil u myteit ssomonnn A.H. CeBeprioBa, yueHus o
ouocpepe B.M.  Bepnaackoro), ompenensiTb  IpaHUIBl  HX
IPUMEHUMOCTH K KHBBIM CHCTEMaM

YMeHue BrajeTb METOJAaMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(HaOmro/IeHHe W OIKMCAHUE >KUBBIX CUCTEM, IPOIECCOB U SIBJICHUM;
OpraHM3alys W TMpOBeJeHHE OHOJOTHYECKOr0  OKCIEPUMEHTA,
BBIBIDKGHWE  TUIOTE3BI;  BBIABJICHHE  3aBHCHUMOCTH  MEXITY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYyYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3YJIHTaTORB)

Ymenue BBIJIETIATH CYILLECTBEHHBIE IIPU3HAKU CTPOECHUS
OMOJOrMYEeCKHX OOBEKTOB: BHJIOB, MOMYJSIHH, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOreoleHO30B M  IKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HAaCJIEACTBEHHON U3MEHYUBOCTH,
€CTeCTBEHHOT0  OTOOpa, BUA000pa30BaHUs, MPHUCIIOCOOIECHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJOTMUECKHUX (HAaKTOPOB Ha OpraHU3MBI,
IIepeHOCca BELIECTB U IIOTOKA YHEPTUH B DKOCUCTEMAX, AaHTPOIIOT€HHBIX




M3MCHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BELIECTB U
OMOTeOXMMHYECKHX ITHKIOB B Onochepe

YMenue MNPUMCHATH MOJIYYCHHBIC 3HaHUuA JJIsL O6’b$ICHeHI/I$I
OMOJIOTMYECKUX TPOLIECCOB M SIBJICHHM, JJISI MPUHATHS MPAKTUYECKUX
peleHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHus 0€30macHOCTH
CBOETO 3JI0POBBS M 3/I0POBbS OKPY)KAIOIINX JIFO/ICH, COOMI0OAEHUS HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEJE;
MOHUMAaHUe HEOOXOMMOCTH UCTIOJIb30BAHUS JOCTHKEHUH
COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHAIBHOTO ITPUPO/IONIOJIb30BAHUS

YMeHue peuiaTh 3JI€MEHTapHbIE OMOJOTMYECKHE 3aJaul, COCTABIIATH
CXEMBbI MIepeHOoCca BEUIECTB M SHEPTUU B IKOcHCcTeMax (LIEMU MUTAHUSA)

VYMeHue BBIIONHATH JIAOOpAaTOpHBIE W NPAKTHYECKHE pPaboTHl,
coOmonath mnpaBwia npu pabore c ydyeOHBIM UM J1a0OpPaTOPHBIM
obopyoBaHUEM

YMeHue KpUTHYECKH OLEHUBATh U WHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMsI, BKIFOYAIOUIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pa3iauyuHbIX UcToYHUKOB (CMMU, HayyHO-IONYysSipHBIE MaTepHAIIbI);
paccmarpuBatrh riio0anbHbIe HKOJIOTUYECKHE poOIeMBbI
COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIUIO
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YMeHue co3/iaBaTh COOCTBEHHBIC MTMCHMEHHBIC M YCTHBIC COOOIICHMUS,
000011as1 OMOJIOTHYECKY0 HH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO HCIOJIb30BaTh MOHITHIHBIN amnmnapaT OHOJIOTHH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
1

1.1

1.2

2.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
buosnorus kak Hayka

buonorus — wnayka o xuBoil mpupone. Ponp Ouonoruu B QopmMHUpOBaHUHU
COBpEMEHHOW Hay4yHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKUX HAYK

MeToapl MMO3HAHUS KUBOW MPUPOABI (HAOIIOJCHHE, SKCIIEPHMEHT, OIHCaHUE,
u3MepeHue, Kiaccudukamus, MOJCIUPOBaHHE, CTATUCTHUEcKas o0paboTka
JTAHHBIX )

JKuBbIE CUCTEMBI U UX OPraHU3aALUs

Xusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owmosoruu. CBOMCTBa
OMocHCTEM M UX pazHooOpasue

2.2

YpoBHM OpraHu3aluu OUOCHUCTEM: MOJICKYJIIPHO-TEHETHUYECKUH, KIIETOUYHBIH,
OpTraHU3MEHHBIH, MOMYJSITUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOCepHBIN

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKHU

3.1

XUMHYECKUHA COCTaB KIETKH. XUMHYECKHE BJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHKpO3JIEMEHThl. Boga wu  mMuHepanbHble BemecrBa. @OyHKIMU BOAbI U
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMOTHYECKOTO OagaHca

3.2

3.3

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHUCIOTBL — MOHOMEpBI OEJIKOB.
He3amenumble W 3aMEHHMbBIE aMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHM CTPYKTYpbl O€IKOBOI MOJIEKYJbl (IIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YEeTBEpTUYHAsL CTPYKTypa). XUMHUYECKHe cBoiicTBa OenkoB. buonormueckue
GbyHKIIN OEIKOB.

depmeHTHI — OuoJormueckue KartamuzaTopbl. CTpoeHne (epMeHTa: aKTUBHBIN
LHeHTp, cyOcTtpatHas crneunpuuyHoctb. Kodepmentsl. Butamuubel. OTnuuns
(epMEHTOB OT HEOPTraHUUYECKUX KaTaIU3aTOpPOB

VYrneBoabl: MOHOcaxapuabl (TIHOKO03a, pubo3a u Je30Kcupu0o03a), Aucaxapuibl
(caxapo3a, JaKTO3a) M TOJMCaxapuabl (Kpaxmal, TIJIMKOTEH, IeJUII0JI03a).
buonoruueckue GyHKIIUN YIIIEBOJOB.

Junuapl:  TpUIIMUEpUAbl,  cTepouabl,  ¢ochomunuasl.  ['mapodunsHo-
ruapodoOHele cBoiicTBa. buonornueckue ¢ynkuum sununaos. CpaBHeHUE
YTJIEBO/IOB, OCJIKOB M JIUIHMJIOB KaK MCTOYHUKOB SHEPTUU

3.4

Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX
kucior. Crpoenne u ¢(ynkmuu JJHK. Crtpoenne m ¢ynkmuum PHK. ATO:
CTpoeHue U (PYHKIUU

3.5

3.6

3.7

Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

Krnetka kak menoctHas skuBasi cucrteMa. OOmIMe NMPU3HAKH KIETOK: 3aMKHYTas
HapyxHass memOpana, monekynsl JJHK kak renHermueckuii ammapar, cucTema
cuHTe3a OeJKa

Tunsl kIeTok: sykapruoTudeckass M npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyecko  kietku. Kierounas crenka Oaktepuil. CrtpoeHue
AYKAPUOTUYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOMN, MUBOTHOW M
I'pUOHOM KIIETKH

3.8

IIoBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAas CTEHKA, IJIMKOKAIMKC, HX
¢byukumu. [InazmaTnueckas meMmOpana, e€ cBoiicTBa u pyHkuuu. Lluronnasma u eé
opraionipl. OHOMEMOpaHHbIE OPraHOMbl KJETKU: SHAOIIIa3MaTHYECKasl CEeThb




3.9

(OIIC), ammapar ['ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJIpUH, IUIACTUAbL. [IpoucxokIeHne MUTOXOHAPHM W IUIacTui. Bunibl
wiactua. HememOpaHHble OpraHoujbl KJIETKUA: PUOOCOMBI, KJIETOYHBIA ILIEHTD,
PECHUYKH, KI'yTUKUA. DYHKIIMY OPraHOMUI0B KJIETKU. BKiroueHus

Snpo — perynsaTopHblii HeHTp kiIeTkH. CTpoeHue snpa: siaepHas 000J0dYKa,
KapUoILIa3Ma, XpPOMATHH, SAPBIIKO. XpPOMOCOMBI

3.10

TpchnopT BCIIECCTB B KJIICTKE

H(PI?)HCI[CHTCJIBHOCTI) KIICTKHU

4.1

4.2

4.3

OOmeH BemiecTB, WM METa00au3M. AcCUMUIIANUS (TUIACTUYECKHH OOMEH) H
TUCCUMHJISALINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €IMHOTO Ipoliecca
MeTabosm3ma. Tumpl oOMeHa BEIIeCTB: aBTOTPOMHBIA M reTepoTpodHbId. Pob
(hepMEeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHUH YHEPTUU B KICTKE

dotocunTe3. CBeroBas U TeMHOBasi ¢a3bl porocuHTe3a. Peakiuu GoTocuHTe3a.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS JKU3HH Ha 3eMiie.
Bnusiaue ycnmoBwii cpenbl Ha (POTOCHHTE3 UM CHOCOOBI TOBBIIICHUS €0
IIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEMOCHHTE3HMpyIlue OakTepuu. 3HAYeHHE XEMOCHUHTe3a s
KU3HH Ha 3emMIie

DHepreTuyeckuii oOMeH B KieTKe. PaciiersieHne BeIIECTB, BBIJICICHUE W
aKKyMyJIMPDOBaHHME OHHEPrUM B KIETKE. OTambl HHEPreTHUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucioponHoe OkucCieHHE, WIM KIETOYHOE
npixanue. DPGEeKTUBHOCTh SHEPreTUIECKOro 0OMeHa

4.4

4.5

5.1

5.2

Peakiun marpuunoro cuntesa. ['enernueckas uadopmanus u JJHK. Peanuzanus
reHeTUYecKo uHpopmanuu B kieTke. ['eHeTHyecKuil KOJ U €ro CBOMCTBA.
Tpanckpuniuss — matpuunblii cuHTe3 PHK. Tpancnsmums — OuocuHTes Oenka.
Komuposanue amuHokuciot. Poss pubocom B 6GnocunTe3e Oenka

Heknerounsie ¢opmbl xu3HuM — BHUpychl. Mcropus oTkpsiTusi Bupycos (/.U.
WBanoBckuii). OCOOEHHOCTHM CTPOEHUS M JKU3HEAEATENbHOCTH BUPYCOB.
bakrepnodaru. bonesnu pacreHui, KUBOTHBIX W 4YEJIOBEKAa, BBHI3bIBAEMBIC
BUpycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3dyaurtens CIIN/da.
[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUM

Pa3sMHOkKEeHME 1 HHAMBUYAIbHOE PA3BUTHE OPraHU3MOB

Knerounblif 1MKJI, WM SKU3HEHHBIH LUK KiIeTku. MHTepdasza um mMuTO3.
[Ipoueccrl, nporekaromue B uHTepdasze. Permkanus — peakuuss MaTpU4HOTO
cureza JIHK. Crpoenue xpomocoM. XpoMOCOMHBIM HabOp — KapHOTHII.
JuniouaHeli W TAIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPpOMAaTHJIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHS M WHIUBUAYAIBHOIO  Pa3BUTHS
OpPraHU3MOB.

Henenne knetkn — wmuto