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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMMbl MO OUOJOTHU TEOPETUYECKYH0 OCHOBY IS
ompenesieHus] TOoAX0J0B K (OPMUPOBAHUIO COJEpkKaHUA Y4eOHOro mpeameTa
«buonorus» cocraBwiM: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aUMOOOYCIIOBJICHHOCTH  II€JIeH, COJep)KaHusl, pe3yJbTaTOB OOyYeHHS W
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBITTYCKHUKOB, TOJIOXKEHUS 00 OOIIUX LENsX U
MPUHIMIIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Ouosiornu, €€ 3HAYCHUU B TO3HAHUM >KUBOM TIPUPOJABI M OOECIECUCHUU
CYILIECTBOBAaHUsI YesioBedeckoro oomiecTBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
OTIpeJieSIeHbl OCHOBHBIE ()YHKITUU TTPOTPaMMBbI 110 OMOJIOTHHU U €€ CTPYKTYpa.

[Tporpamma o Ouoorum AAET INpeICTABICHHE O [EJIsIX, 00 0011Iel cTpaTeruu
0o0y4eHU s, BOCTUTAHUS U Pa3BUTHS 00YUAIOIINXCS CPEJACTBAMU YUeOHOTO MpeIMeTa
«buonorusy, onpeaeisieT 00s13aTeIbHOE MPEAMETHOE COJIepKaHue, ero CTPYKTYPY,
pacripesiesieHue o pasjieliaM U TeMaM, PEKOMEHIYyEMYIO MOCJeI0BaTEIbHOCTh
U3y4eHHs] y4eOHOTro MaTepuana ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBs3€l, JIOTMKH 00pa30BaTENbHOTO - MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcs.

B nporpamme 1o OHOJNIOTMM Tak)Ke YYUTHIBAIOTCA TpeOoBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METaNpPEAMETHHIM UM TPEIMETHBIM pe3yJbTaTaMm
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-ITO3HABATEIHLHON
NEeATeIIbHOCTH/Y4eOHBIX JCHCTBHM OOYYAIOMIMXCS IO OCBOCHHUIO COJIEp)KAHHS
OMOJIOrNYeCKOTO 00Pa30BaHMS.

B nporpamme mo 6uosioruu (10—11 kmacce, 6a30BbIil ypOBEHb) pean30BaH
NPUHIAIT TTPEEeMCTBEHHOCTH B M3y4Y€HUW Owojoruu, Onarojapsi 4emy B Heil
IpPOCMATPUBAETCS HANpABICHHOCTh HAa pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYy4YHOTO MUPOBO33pECHUS, LIEHHOCTHBIX
OpUEHTAIMI JTUYHOCTH, SKOJIOTHUECKOTO MBIILICHHS], TPEACTABICHUN O 3J0pPOBOM
oOpa3e XM3HM U OEpEeKHBIM OTHOIIECHHUEM K OKpPYKAIOIMIeH TPHUPOIAHON cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIIEOMOTOTHYECKUX TEOPHH, a TaKkKe 3HAHHWH O
CTPOCHHHU KUBBIX CUCTEM PA3HOTO PAaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TPOLIECCOB B MpPOrpaMme Mo OUOJOTHU YIEJIEHO BHUMAaHUE MCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MOBCEJHEBHOM XKU3HU JIJIs PEIICHUS] NPUKIaAHBIX 33724, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 00OCHOBAHUS SKOJOTHYECKH 1IEECO00Pa3HOTO
MOBEJICHUS B OKPY’KAIOIIEH MPUPOIHON Cpele, aHalr3a BIUSHUS XO3SUCTBEHHOMN
NEATEeIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX AKOCHUCTEM.
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Ycunenne BHUMaHUS K TPUKIAJAHON HANpPaBICHHOCTH Y4YeOHOrO TMpeaMera
«buonorusy nmpoAUKTOBaHO HEOOXOAMMOCTHIO 00ECTICUEHHUS YCIOBHIMA TSl PEIICHUS
OJIHOM M3 aKTyalIbHBIX 33J]a4 LIKOJIBHOI0 OMOJIOTMYECKOro o0pa3oBaHus, KOTOPas
npeamnonaraeT GopMuUpoBaHHE y 00YyYarOIIUXCSI CIIOCOOHOCTH aJaNTHPOBATHCA K
M3MEHEHUSM JTMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHE cpemHero oOmero o0pa3oBaHHs 3aHUMAET Ba)KHOE
mecto. OHa oOecrneunBaer (popMUpOBaHHE y OOYYaIOIIUXCS MPEACTABICHUA O
Hay4YHOW KapTHHE MUpA, paclIupseT U 0000maeT 3HaHHS O KUBOW MpHpone, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allMd W DBOJIOIHH, CO3MAET
yCIOBHSI  NJsi: TIO3HAHWA  3aKOHOB  JKMBOW  MPHUPOABI, (OPMUPOBAHUS
(YHKIIMOHAIBHON TpPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€30MacHOTO 00pasa
KU3HU, SKOJIOTHYECKOTO MBIIIJICHHSI, IEHHOCTHOTO OTHOIIEHUS K YKHBOW MPUPOJIE
Y YEJIOBEKY.

Bonbioe 3HaueHe OMOIOTHS UMEET TAaK)Ke /IS PEIICHHUS BOCTIUTATEIIBHBIX U
pa3BUBAOIIMX  3a7a4 CPEAHEro  olmero  oOpa3oBaHUs,  COIMATU3AINN
oOyuaromuxcs. M3ydyenue Ouosornu obecneynBaeT ycioBus st GopMupoBaHus
MHTEJUICKTYaIbHBIX, | KOMMYHUKAIIMOHHBIX H HWH(DOPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYIbTYpPBI, CIOCOOCTBYET MHTErpany OMOJOTMYECKUX 3HAHUU C
IPEICTaBICHUSAMU U3 IPYTUX yUYEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU U
reorpadun. Ha3BaHHBIE NOJOKEHUS O MpeJHA3HAYCHUM Y4eOHOro IpeamMera
«buonorus» coctaBUIM OCHOBY Ul OIPEIENIECHUS MOJIXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €r0 COAEpXaHMs, IPEACTAaBICHHOIO B IporpamMme IO
OMOIOTHUN.

Ot60p comepkanusi yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYILECTBIEH C NO3MHMI KyJIbTypocOoOOpPa3HOro IOAX0/Aa, B COOTBETCTBUU C
KOTOPbIM 00y4YaroiMecss JIOHKHbI OCBOUTH 3HAaHUS M YMEHHs, 3HAUMMBIE IS
(GopMupoBaHus O0OLIEH KyJbTYypbl, ONPEAEISAIONUE aJeKBATHOE IIOBEJCHUE
YeJloBeKa B OKpY’Kaollled HPUPOAHON cpenie, BOCTpeOOBaHHBIEC B IIOBCEIHEBHOM
KU3HU U TPaKTUUecKoi aedrerabHocTH. Oco0oe MecTo B 3TOW CHUCTEME 3HaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPhIE CIyXKaT OCHOBOM AJisi (pOPMUPOBAHUS
IPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHE MHpA U
[IEHHOCTHBIX ~ OPHUEHTALMAX  JIMYHOCTH,  CIIOCOOCTBYIOUIMX  T'yMaHHU3AIUH
OHMOIOrMYecKoro 00pa3oBaHus.

CrtpykTypupoBaHHE COJEp’KaHUS y4eOHOTO Marepuaja B Iporpamme IIo
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYCHHS 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KHUBOW MPHUPOJIbI, 0 €€ YPOBHEBON OpraHu3aluu
HBOJIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType ydeOHOro mpeamera «buomorus»
BBIJICTICHBI CIIEAYIOUINE COoAepkKaTeabHble THHUU: «bromorus kak Hayka. MeToibl
Hay4yHOTo To3HaHMs», «KieTka kak Ouomormueckas cuctema», «OpraHusm Kak
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Oouonornueckas cucremay, «CucremMa U MHOrooOpa3ve OPraHHMYEeCKOro MHUpay,
«IBOTIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp m3yuenus yuyeOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJajicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(DYHKIIMOHAJILHOU
OpraHu3alliyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
UCIIOJIB30BaTh ATU 3HAHUA IS TPAMOTHBIX JCHCTBUM B OTHOIIECHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeameta «buosorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIONUMHUCS CHUCTEMBbI 3HAHUN O OHOJOTHMYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOU
U1 GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTWHE MUpa, O
MeToJaX HayYHOTO TO3HAHUSI, CTPOCHUH, MHOTOOOPA3UU U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCI-OTKPBITHUSIX U COBPEMEHHBIX
UCCJIEJIOBAHUSX B OMOJIOTUM;

dbopmupoBaHue y OOy4YarOMMUXCS MO3HABATEIbHBIX, MHTCIUICKTYyAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCE aHaau3a JaHHBIX O MYTSAX Pa3BUTUSA B
OMOJIOTUM HAy4YHBIX B3MISIIOB, WMJEH W HMOJIXOJO0B K M3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTaHOBJIEHHE Yy oOydvaroumxess oOmieil KynbTyphl, (YHKIIMOHATIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUM OOBSICHATH U OLEHUBATH SIBJICHUS OKPYKAIOIIETO
MUpPa KUBOU MPUPO/IbI HA OCHOBAHUU 3HAHU U OTBITA, MTOJYYEHHBIX MPU U3YUCHUH
OHOJIOTHH;

dopMupoBanue y OOydYalOMUXCS YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOM MAESTEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKNX TEXHOJIOT U ¥ arpOOMOTEXHOIOTHI;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TMO3HAHMSI YEIOBEKOM JKHBOMN
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOMFOACHHUS dTHUCCKUX
HOPM MPH MPOBEICHUH OHOJTOTHYECKUX UCCIIEIOBAHUI;

OCO3HAHUE IEHHOCTU OHMOJOTMYECKUX 3HAHUW JJISI TOBBIIIECHUS YpPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, 1Isi JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUW U YMEHUI B TOBCEIHEBHOM KU3HU 15
OLICHKH MOCJIEICTBUI CBOEH JESATEIBLHOCTHU M0 OTHOIICHUIO K OKPYXKaIoIlel cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME W COONIOACHWE Mep NPOPUIAKTUKH
3a00IeBaHMA.

B cucteme cpemgnero obmiero oopasoBanus yueOnbiii mpeamer «buomorusy,
n3ydyaeMblii Ha 0a30BOM YpOBHE, SIBISIETCA 00s3aTEIbHBIM YU€OHBIM MPEIMETOM.

Jl1st uzydenust OMojaoruu Ha 6a30BOM YPOBHE CPEIHEr0 0011Iero 00pa3oBaHUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B Henento).
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COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponw 6uonoruu B hopMupoBaHUU COBPEMEHHOM HayuyHOU KapTuHbl Mupa. Cucrema
OMOJOTUYECKUX HAYK.

MeTo/b1 TO3HAHUS )KUBOM MPUPO/IbI (HAOII0ICHHE, SKCIIEPUMEHT, ONKHCaHue,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JTAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Menaens, H. K. Konsuos, x. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «METOABI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHblie M MPAKTHYECKUE Pa0OThI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHue pazaTuUHBIX METOAOB IpHU
U3YYEHUH OUOJIOTUYECKUX OOBHEKTOBY.

Tema 2. ’)KuBble cUCTEMbI H UX OPraHU3AIUSA.

JXusble cuctembl (OHOCHCTEMBL) KaK IpeIMeT nu3ydeHus: ononoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHMYECKOM MTPUPOIBI.

CaolicTBa OMocHCTEM U X pa3HOOOpa3ue. YPOBHU OpraHu3aiui OMOCUCTEM:
MOJICKYJISIPHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHbBIN, IOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIH (OMOTE€O0IEHOTHYECKUH ), OMOChEePHBIIA.

JdemoncTpanum:

Tabnuuel u cxembl: «OCHOBHBIC TPU3HAKH >KU3HUY, «YPOBHU OpraHU3alluU
KUBOU MPUPOIBI».

O6opynoBanue: Mojesb Modekysl JJHK.

Tema 3. Xumnueckuii COCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XHWMHUYECKUE JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boja 1 MUHEpaIbHbIE BELIECTBA.

OyHKIIMM BOJABl M MHUHEpPAJbHBIX BELIECTB B KieTke. llognepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue 0enKkoB. AMUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
Hes3amennmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (MEpBUYHASA, BTOpUYHAs, TpPETUYHAS U
YeTBEPTUYHAS CTPYyKTypa). XUMHUYECKHE CBOHcTBa OelkoB. buonoruueckue
GyHKIMN OENKOB.
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®depmeHThl — Ouonormyeckue kartanuzatopbl. CrtpoeHue (¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uuHoctb. KodepmeHTsl. BuTamuHsbl.
OTanuns GepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aToOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIOKO3a, pubo3a U JI€30KCHpH003a),
nucaxapuabl  (caxaposa, JakTo3a) M ToJMcaxapuibl (Kpaxmani, TJIUKOTeH,
HeJuTi0103a). buonornueckue GyHKUUN YTIE€BOAOB.

Jlununael:  Tpurnuuepuasl, ¢ochomunuasl, crepounbl. ['uapoduIbHO-
ruapodoOHbie cBoicTBa. buomorunveckue Qynkuuu aunuaoB. CpaBHEHUE
yIJI€BO/IOB, OEIKOB U JIMMUJIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie xucmotel: JIHK wu PHK. Hyxneotuasl — MoOHOMEpHI
HyKkJIenHOBbIX KUCHOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u ¢pynkunu PHK.
Bunst PHK. AT®: ctpoenue u GyHKIIUH.

Huronorust — Hayka o kietke. Kierounast Teopust — mpuMep B3anuMO1eHCTBUS
uje u (HaKkToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUCHHS KIETKH.

Krerka kak nenoctHas skuBas cucrema. OO1ue Npu3HaKky KJIETOK: 3aMKHYTast
HapyxHasi memOpana, monekyiasl JHK kak renernueckuil ammapat, cucreMma
cCUHTe3a Oelka.

Tunsl KJIETOK: JyKapuoThuyeckass W mnpokapuoruueckas. OcoOeHHOCTH
CTpoeHusi mpokapuoTudeckoil kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIMYMUS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAINKC, X
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuuu. [lurornasma u eé
opranouael. OmHOMEeMOpaHHBbIE opraHowmbl kKietku: OIIC, ammapat ['onbmxw,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOWABl KIETKH: MUTOXOHJPUH, IUIACTHUBI.
[IpoucxoxxaeHne MHUTOXOHIApPUH W TIacTulA. Bunapl mnactun. HememOpanHbIe
OpraHOUJIbl KJIETKW: PHUOOCOMBI, KJICTOYHBIM IIEHTP, LEHTPUOJIN, PECHUYKH,
KryTUKU. OyHKIIMN OPraHOMIOB KIETKU. BKirroueHus.

Anpo — perynsaTopHbId HEHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneitaen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Juarpammbel:  «PacnpeneneHne XMMHUYECKHMX DJIEMEHTOB B  HEXUBOU
npupojie», «PacnpeneiaeHne XMMUUYECKUX 3JIEMEHTOB B )KUBOU MPUPOIE».

Tabmuupl u cxembl: «llepuonnueckas Tabauna XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OElIKay,
«Ctpoenne pepmentar», «Hykneunossie kuciaotel. JJHK», «Ctpoenne mMosaekybl
AT®D», «CtpoeHne 3yKapUOTHYECKON KIETKN», «CTPOCHHUE KWBOTHOM KIETKHY,
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«CTpoeHuEe pacTUTENbHON KIETKH», «CTpOoeHUE MPOKAPUOTHYECKON KIIETKNY,
«CTtpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuab».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME ISl MPOBEACHUS
HAOIIOJICHUM, W3MEPEHUM, HSKCIEPUMEHTOB, MHUKpOIpenapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pab6ora Ne 1. «l3ydyeHue KaTaTUTUYECKOW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnasi pabora Ne 2. «M3yuyeHue cCTpoeHUs] KJIETOK pPaCTEHUM,
KUBOTHBIX M OaKTEepUil IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HxX
OTIHCaHUE.

Tema 4. /KusHenesiTeJIbHOCTh KJIETKH.

OO6MeH BelecTB, WM MeTa00Iu3M. ACCUMIIISTINS (TIJTACTUYECKUN OOMEH) U
JTUCCUMWIISIITUS  (QHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Metabonu3Ma. Poiib 3aKOHOB COXpPaHEHHs BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BEHIECTB: aBTOTPOQHBIN 1 reTepoTpodHbIii. Ponb dhepMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas ¢a3bl (orocunresa. Peakiun
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HH
Ha 3emuie. BnusiHue ycnoBuit cpefibl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCUHTE3UPYIONIHe 0akrepuu. 3HaueHUEe XEMOCHHTE3a JIJIs
KU3HU Ha 3emuie.

DHepreTuyeckuii 00MeH B KileTke. PacmienyieHue BEHIECTB, BBIACICHUE U
aKKyMYJIMpPOBaHHUE YHEPTUM B KIETKE. JTallbl 9HEpreTHUecKoro oomena. [ ukonus.
bpoxenune u ero Buabl. KuciopogHoe OKHUCIEHUE, WM KIETOYHOE [bIXaHHE.
OxucnutensHoe pochopmmmpoBanne. IPPEKTHBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakniun wmatpuyHoro cuHTe3a. ['eHetmyeckas wuHpopmarms u  JIHK.
Peanuzanus reHetndeckoil mHMOpManu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — OnocunTes
Oenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKMCIOT. Pomb pumbocom B
OounocuHTese Oenka.

Heknerounsie popMmbl xku3Hu — BUpychl. Mctopust otkpeitust Bupycos (. H.
NBanoBckuii). OcCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodarn. bonesHm pacreHui, KUBOTHBIX U YEJIOBEKA, BBHI3bIBACMBIC
Bupycamu. Bupyc ummyHoneduuura yenoreka (BUY) — Bo3zoyautens CIIN/a.
OOpaTtHast ~ TpaHCcKpuNIus, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEeHUs] BUPYCHBIX 3a00JI€BaHUIM.

JdeMoHcTpanum:
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IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmuibsl u cxembl: «Tumbl nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuit oOMen», «Xioporiacty, «Dotocunre3», «Ctpoenue JTHK»,
«CtpoeHue u GyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/a,
O6aktepuodaray, «Permnukarus [JHK».

Oo6opynoBanue: moaenu-anminkanuu «Yasoenue JHK u Tpanckpunuusy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1uki, WM KU3HEHHBIM WK KieTku. MHTepdaza u MHUTO3.
[Ipoueccol, mpotekatomue B uHTepdaze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HabOp — KapHOTHIIL.
JIunmonaHBIA W TAIUIOWJHBIA ~ XPOMOCOMHBIE ~ HAOOpbl.  XPOMAaTHBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — Muto3. Craguum muto3a. [Ipoueccel, mpoucxonsdimue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOIOrMYECKIUI CMBIC MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe u moyioBoe. Bubl 6ecronoro
Pa3sMHOXKEHMS: JICJICHUE HAJABOE, IMOYKOBAaHHE OJHO- WU MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKeHUe. VckyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €ro 3Ha4eHUeE [T CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIHYUS OT O€CI0I0ro.

Meito3. Craguu meiiosa. IIpoiiecchl, MpoucxXoisiiliue Ha CTaAusX Meio3sa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buonornueckuit cmpicin u
3HAYEHHUE MEHo03a.

'ameTtorenes — mpoiiecc 0OOpa3oBaHUS TMOJIOBBIX KIETOK VY >KMBOTHBIX.
[TomoBbie Kene3bl: CEMEHHMKH W simaHMKHA. OOpa3oBaHUE M Pa3BUTHE II0JIOBBIX
KJIETOK — raMmeT (crnepMaTo30uMd, SWICKIETKa) — CIEePMaTOreHe3 M OBOICHES.
OcoOeHHOCTH CTpOEHHUsS SHIEKIETOK M crepMaTo3ou]oB. OIo10TBOpEHHE.
[TapTrenorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIBLHOE Pa3BUTHE
(oMOpuoreHe3). DTanbl IMOPUOHAIHHOTO PA3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npoOyienne, racTpynsamnus, opraHorenes. IloctamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAIMOPHOHAIBHOTO PAa3BUTUA: MPsSMOE, HempsMmoe (muuHOuHOe). Brusaue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pacteHnii. OHTOreHe3 LBETKOBOTO PACTECHUs: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:
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Tabmuupl U cxeMbl: «@POpMbI Pa3MHOMKEHHUS OpPraHU3MOBY», «JlBoiiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKECHHE
pactenuit», «Jlenenue kinerku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsi mukiny, «Pemnmukauus JHK», «Mutos»,
«Menos», «IIpsMoe n HenpsAMoe pa3BUTHE», «l 'amMeToreHes3 y MIECKONMUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBanue:  MHUKpOCKON,  Mukpompenapatbel  «CriepMaTo30Ubl
MJIEKOIATAONIErO», «SiueKieTka miekonuramouero», «Kapruoknues B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJeJb-alnmuinkanus «JlelieHre KIeTKW», MOJIEIb
JTHK, mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

Jlaboparopnasi pa6ota Ne 3. «HabGnrogenue mMuTo3a B KIETKax KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHasi padota No 4. «V3ydyeHue CTpOEHUSI TOJOBBIX KJICTOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYMBOCTH OPraHNU3MOB.

[Ipeamer u 3aauu reHeTuky. VicTopust pa3BuTHs reHETUKH. Poib nuToiorun
¥ SMOpHOJIOTHMH B CTAHOBJICHWM TEHETHKHM. BKiam poccHiiCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. METOABl TEHETHKU (THOPHUIOIOTHYECKUH,
HUTOTCHETUYECKUM, MOJIEKYJISIPHO-LC€HETHYeCKUii). (OCHOBHBIE TEHETUUYECKHE
noHATHs. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACIJIEI0BaHUSI IPU3HAKOB, YCTaHOBIIEHHbIE ['. MeHenem.
MoHorubpugHoe CKpeluuBaHue. 3aKoH eanHooOpasust THOPUAOB MEPBOTO
nokosieHus1. [IpaBuiio JOMUHUpPOBaHKs. 3aKOH pacIlIEIUICHHs TPU3HaKoB. [ 'unoresa
YUCTOTHI raMeT. [loiHoe ¥ HenoaHOe TOMUHUPOBAaHUE.

JHuruOpuaHoe  CKpeniMBaHUWE. 3aKOH HE3aBUCMMOIO  HAcleIOBaHUs
npu3HakoB.  lluTOreHeTMHYeCcKre  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMS.
AHanusupyroniee ckpeluBadue. Menoibs30Banne aHaIN3uPYIOLIETO. CKPEIMBAHN
IUI OTIPEJICJICHUs] TEHOTHUIIa OCOOH.

CuemnienHoe HacineqoBaHue mnpusHakoB. PabGora T. Moprana 1o
CLICIJICHHOMY HacJeJOBaHUIO TeHOB. HapylieHue cuernsieHus reHoB B pe3yJibTare
KPOCCHHI'OBEpA.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. | e HETHUECKNE KapTBhl.

I'enernka mona. XpoMOCOMHOE ONpeAeeHne Mmoja. AyTOCOMBI U ITOJOBBIE
XpOMOCOMBI. ['OoMOrameTrHele M rereporaMeTHsle opranu3mbl. Hacnenosanune
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHYnBOCTS. Bunsr U3MEHYUBOCTH: HEHACJICICTBEHHAs 51
HacinencTBeHHass.  Ponp  cpenbl B HEHACHEACTBEHHOW — M3MEHYMBOCTH.
XapakTepucTUKa MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHbIl psig u
BapManMoOHHas KpuBas. Hopma peakuum npusHaka. KosmuecTBeHHbIE U
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KaueCTBEHHbIC TMPU3HAKKM U HUX HOpMa peakiuu. CBoicTBa MOAUGPUKAIMOHHON
W3MEHYHUBOCTH.

HacnenctBenHnasi, uiyM reHOTUNUYECKAs, U3MEHYMBOCTh. KomOuHaTuBHAs
U3MEHUYMBOCTh. Meiio3 W TMOJIOBOM TMpolecc — OCHOBAa KOMOWHATMBHOMN
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kiaccudukarus MyTaiuii: TeHHEBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAacIeACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

BhesnepHast HaCcCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKHU
YeJIOBEKa: F'eHCAJIOrNYEeCKUi, OJIM3HEIIOBLIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemeHHOe ONpeAeIeHUE r€HOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHsle 3a0ojeBaHMsI 4YEJIOBEKAa: TEHHBIC OOJIC3HU,
00JIe3HU C HACIEJCTBCHHOM MPEAPACTIONOKEHHOCTHI), XPOMOCOMHBIE OOJIe3HHU.
Comatnueckue W TeHeparhBHbIE Mytaiuv. CTBONOBbIE KiIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, NPODUIAKTHKUA U JICUCHUS TCHETUYECKUX
Oone3Hed. Meauko-TeHETHYECKOe KOHCYABTHPOBAHUE. 3HAUCHUE METUIIMHCKON
TeHETHKHU B MIPEJIOTBPALICHNH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUM YeI0OBEKa.

JdeMoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuiios.

Tabmuupr w  cxembl:  «MOHOTHMOpUIHOE  CKpelIMBaHWE U €ro
HUTOT€HETUYECKAasi OCHOBa», «3aKOH PACHICIUICHUS W €ro IUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  Trametr», «JlurubpumHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBI JTUTUOPHUIHOTO CKpEILLMBaHUAY, «Meiio3»,
«B3anMonencTeue aiUIeIbHBIX TE€HOB», «leHeTMdyeckue KapTbl pacTeHUH,
KUBOTHBIX U 4elOoBeKa», «l 'eHeThka MHOJia», «3aKOHOMEPHOCTH HaCIIEIOBaHMUS,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbel yemoBeka U KUBOTHBIX», . «Bubl
U3MEHUMBOCTHY», «MoaudukanuoHHas N3MEHUMBOCTHY», «HacmemoBaHue pesyc-
dakropa», «I'eHeTuka rpymni KpoBu», «MyTarmoHHasI K3MEHUYUBOCTHY.

O6opynoBanue: MoJeIH-anmuIuKaul «MOHOTHOPUIHOE CKPEIIUBAHHE,
«Henonnoe noMunHupoBanuey», «urubpugnoe ckpemuBanuey, «llepekpéct
XPOMOCOM», MEKPOCKOIT ¥ MUKpompemnapat «/[po3oduna» (Hopma, myTamuu GopMbl
KpPBUIbEB U OKpACKu Tena), repoapuil «I opox moCceBHOW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Jlabopatopnas pabora Ne 5. «M3ydenue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEUIUMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTtopnas padota Ne 6. «3ydueHne MoauUKAITMOHHONW U3MEHUYUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOTO PSiia U BAPUALIMOHHON KPUBOI.
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Jlaboparopnast padota Ne 7. «AHanu3 myTalui y Apo30(uiibl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE U aHalIU3 POJOCIOBHBIX
YeJIOBEKaY.

Tema 7. Cenekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusi Kak Hayka M IpoLecc. 3apoXKIEHUE CEJEKUUUA U JOMECTHUKAIHS.
VYyenue H. U. BapuiioBa o neHTpax MpoOUCXOXKACHHUS 1 MHOIO00Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKIE€HUS JOMAITHUX KUBOTHBIX. COpT, MOPO/a, ILITAMM.

CoBpeMeHHbIE METO/IbI CesIeKIIMU. MaccoBbIil 1 UHANBUAYATbHBIN OTOOPHI B
CEJICKIIMU pPACTeHUH U KUBOTHBIX. OlEHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpemiBanue — HMHOpuAMHI. Ywucras nuHusA. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. IckycCTBEHHBIM MyTareHe3 1 MoJIy4eHHe
MOJIUTIIOUI0B. JIOCTHKEHUS CEJIeKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorus kak OTpacib Mpou3BoJicTBA. ['eHHas MH)KeHepus. DTaribl
co3nanusi pexomOuHantHOM JIHK wm tTpancrennpix opranu3moB. KietouHas
uHxeHepus. Kinetounsle KynbTypsl. MUKPOKIOHAIBEHOE Pa3MHOKEHUE PACTEHHIA.
KiioHnpoBaHne BBICOKOIPOIYKTHUBHBIX  CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

JKOJIOTUYECKHE 5 DTUYECKHUE HpOoOJIEMBL. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. U. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabnmuuel u cxembl: kapTa «LIeHTpBI HTPOUCXOXKIEHUS U MHOT000pa3us
KyJIbTYPHBIX pacTeHui»; «[1oposibl JoOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHHas ruopuausanusy, «Paborer akagemuka M. @. Banosay,
«Jlomumnonausi», «OOBEKTH OMOTEXHOJNOTUN», «KileTouHbIE KyJIbTypbl H
KJIOHHpOBaHue», « KOHCTpyupOBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKHU IIIOAOB 1 KOPHETIIOO0B TUKUX POPM U KYJIbTYPHBIX
COpTOB pacTeHul, repoapuit «CenbCKOX03IUCTBEHHBIEC PACTCHUS.

JlabopaTopHble M NpaKkTH4YecKue padoThbl:

Okckypcuss «OCHOBHBIE METOJbI M JIOCTHXKEHHSI CENEKIMU PacTeHU U
YKUBOTHBIX (Ha CEJIEKUMOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYacTOK, B TEIUIMYHOE XO3SICTBO, Ja0OpaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. DBoIOIIMOHHAA OMOJIOTUA.
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[Ipennochliku BO3HUKHOBEHUS 3BOJIOLIMOHHOW TEOPUU. IBOJIOLIUOHHAS
Teopus U €€ MecTo B Ouosoruu. BiusHHE >BOJIOLHMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 3BoMoUMU. llaneoHTONOTMYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUST BUJOB B TMaJE€OHTOJOTMYECKOM JIETOMUCH, TEPEeXOaHbIE (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M pa3inyusi AMOPHUOHOB pa3HBIX BUIOB
M03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pyIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX MyTell y Bcex
OpraHU3MOB.

OpomtononHas teopust Y. JlapBuna. IIpeanochuikd BO3HUKHOBEHUS
napBUHMU3MA. JIBWKYIIME CHIIBI DBOJIIOIMK BUJOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXXEHHE TPU OTPAaHUUYCHHOCTH PECYpPCOB, HEOMPEAeHEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Boonuu (CTD) u e€ ocCHOBHBIE TTOJIOKEHUS.

Mukposomonus. [lonynsnus kak eAMHNIA BUIA U 3BOJIOLINH.

JBuxyiue cuiibl (akTopbl) SBOJIOLKUN BUIOB B Mpupojie. MyTalmoOHHBINH
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTH. [lomyssiimoHHBIE BOJHBI U Ipeud
reHoB. M3oas1us U MUrpamnusi.

EcrecTtBennsiit oTO0Op — HampaBiswomuil  daktop 3Bomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnioco6eHHOCTh OpraHU3MOB KaK pe3yabTaT HBOMIOIUHU. [Ipumeps
IPUCTIOCOOJIEHUH Y OpraHu3MOB. ApOMOP(O3BI U UIN0ATANTAIIHH.

Bun wu BumeoOpazoBanme. Kpurepuu Buma. OcHoBHbIE (DOpPMBI
BU000pa30BaHus: reorpaduyecKoe, IKOJIOTHIECKOe.

MakpooaBomtonusi. @Dopmbl  dBoJOIMN:  dUIETHYECKAs,  JUBEPreHTHas,
KOHBEPTEeHTHasl, MapajuielibHas. HeoOpaTuMocTs HBOIIOINH.

[IpoucxoxaeHue oT HeCHEUUANN3UPOoBaHHbIX npeakoB. IIporpeccupyiromias
crienuanu3anus. AanTuBHAs paaualysl.

JdemoncTpanum:

IToptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
Bbap, 3. I'ekkenb, ®. Mromnep, A. H. CeBepiios.

Tabnutel u cxembl: «Pa3BuTHE OpraHUYIECKOTO MHpa Ha 3emiey, «3apobIITu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbr  OoprOBI  3a
cymecTBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB pacCTEHUN»,
«MHoroobpasue  mOpoA  KUBOTHBIXY, «Ilomynsamumy, «MyTaunoHHas

U3MEHYUBOCTEY, «ApoMopdo3b», «Wamoanantauun», «OOIIas aereHepanus,
«/IBmxymue cunbl sBononuny, «Kapra-cxema wMapumpyra nyremectBus U.
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HapBuHa», «bopb0a 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«['eorpadpuyeckoe BUI000pa3zoBaHuE», « IKOJOTUYECKOE BUT000OPA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op TUIONIOB U CeMsiH, KoJuiekiusa «[lpuMepsl 3alIMTHBIX TPUCIOCOOJICHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPABJICHUS SBOJIONHUNY», 00bEMHAS MOJEIh
«CTpoeHHEe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wMupa, kouiekius «DoOpMBI COXpPaHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThbl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKUY,
Mukpomnpemnapart «J{po3zoduna» (Hopma, MyTaiuu GOpMbI KPbLIILEB U OKPACKH TENA).

JlaGopaTopHble M NpaKTH4YeCKUe PadoOThI:

Jlaboparopnast pabora No 1. «CpaBHeHHE BHUIOB HO MOP(OJIOTHUECKOMY
KPUTEPUION.

Jlaboparopnas pabora Ne 2. «Onucanue MpUCHOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE U Pa3BUTHE KU3HU HA 3eM.Ie.

JloHayuyHble TIPEACTABICHUS O 3aPOMKIACHUM >KM3HU. HaydHble THUIOTE3BI
BO3HMKHOBEHHUS JKU3HHM Ha 3emiie: abOWOreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIMS. AOUOTEHHBI CHUHTE3 OpPraHUYECKUX BEIECTB W3 HEOPTraHWYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOH 3BoIonMU. HavanbHbie Tanbl
o6uonornyeckoit »Bomonuu. ['umoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W KX HBOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie IO 3paM U mepuonam. Karapxeil. Apxeiickas u
npoTtepo3oiickas opbl - [laneo3oiickas 3pa U €€ mepuoabl: KeMOpPUICKUi,
OPIOBUKCKHH, CUITyPUUCKU I, TI€BOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3o030iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOU.

KaiiHo3oiickass 3pa ©W €€ MEepUuoAbl: NAJCOr€HOBBIM, = HEOI€HOBBIM,
AHTPOINIOT€HOBBIN.

XapaKTepUCTUKA KJIMMaTa U T'e0JIOTHYECKUX MmpolieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO U JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU W
KUBOTHBIX. [l0osiBIIeHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCcKOrO0 MHpa KakK OTpakeHue 3BoJoIUU. (OCHOBHBIC
CHUCTEMAaTHUYECKHE TPYIIbI OPraHU3MOB.

DBOJIOIMS YeJIOBEeKa. AHTPOMOJIOTUs Kak Hayka. Pa3BuTre npeacTaBiaeHui o
MPOUCXOXKJIECHUU YelloBeKa. MeTtonbpl u3ydyeHusi aHTpororeHeza. CxoactBa u
pa3Iu4Ms 4eJI0BEKA U )KMBOTHBIX. CUCTEMAaTUYECKOE MTOJI0KEHNE YEIIOBEKA.

JBwxymue  cuibl  (dakTtopsl) — aHTpomorene3a.  HacnenactBenHas
M3MEHYUBOCTh U  €CTECTBEHHBI o0TOOp. OOIecTBEeHHbI 00pa3  >KU3HH,
W3TOTOBJIEHUE OPYAUN TPYAA, MBILIJIEHUE, PEYb.
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OCHOBHBIE CTaIUM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTpalonuTeku, Yemnosek
ymenbi, Yenosek npamoxonmsamud, YenoBek HeanaepranbCckui, UYenosek
pa3ymHblil. Haxonku ucCKoOmaeMbIX OCTATKOB, BPEMsI CYLIECTBOBaHUS, OOJIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 )KU3HU, OPYIHs.

Yenoseueckue pacbl. OcCHOBHBbIE  OOJBIIME  pachl:  €BPOIECOMIHAS
(eBpaszuiickas),  HeTrpo-aBCTpajoujHass  (PKBAaTOpHaibHAasi),  MOHIOJIOUJIHAS
(a3maTcko-amMepuKaHcKas).  YepTbl  MPHUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YeJIOBEYECKUX pac K YCIOBMSIM CYUIECTBOBaHUA. EAMHCTBO yenoBeuecKux pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpersl: @. Penu, JI. [lactep, A. M. Omapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabnuupsl u cxembl: «Bo3nukHoBeHne CONHEYHOM cucTembl», «Pa3Butue
opranudeckoro Mmupay», «PacturenpHas kieTkaw, <«OKuBOTHasg  KieTKay,
«IIpokapuotnueckas kietka», «CoBpeMeHHasi CHCTEMa OpPTraHWYECKOTO MHPay,
«CpaBHEHHE AHATOMUYECKHUX YepT CTPOCHUS YeJIOBEKa W UeJIO0BEeKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MecTa NAJEOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eloBeKay, «/IpeBHeilmme mroam», «/peBHue mrogm», «llepsbie
COBPEMEHHBIE JTI0N», «HeaoBeuecKre pachh».

O6opynoBanue:  mymsiku _«lIpoucxoxaenne  demoBeka»  (OrOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIlA, HEaHJepTaliblla, KPOMAHbOHILA), CJIENKH WIIU
U300paKeHUsT KaMEHHBIX OpPYAMM TMEePBOOBITHOIO 4YeloBeKa (KaMHHU-YOMIEPHI,
pyOumna, ckpebna), TEOXpOHOJOTHYECKass « Tabnuia, KoJuieKius «DopMbl
COXPaHHOCTU MCKONIAEMBbIX )KMBOTHBIX U PACTEHUII».

JlabopaTopHble M NpakTHYecKHe PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHHE MCKOMAEMbIX OCTaTKOB PAaCTCHUH U
KUBOTHBIX B KOJUICKLIASIX).

DKCKypcusi «OBOJIONUS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4HbIA UM KpaeBEIUECKUHN My3€i).

Tema 3. Opranu3msl U OKpPYKAaOIIasi cpeaa.

DKoJorus Kak Hayka. 3aJ1adyd ¥ pa3/iesibl 3KOJI0ruu. MeTo1bl 3KOJIOrMYECKUX
HCCJIE0BAHUNA. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTIO YETIOBEKA.

Cpenpl oOWTaHUs OPraHU3MOB: BOJHAs, HAa36MHO-BO31YLIHAs, MOYBEHHAas,
BHYTPUOpPTraHW3MEHHas.

Okonornueckne ¢akrtopsl. Krmaccudukamms SKOIOTHIECKUX (HaKTOPOB:
abuoTnueckue, OHOTHYECKHME M AaHTPOINOTeHHbIe. JleiicTBHE HSKONIOTHMYECKUX
(aKTOpOB HAa OPraHU3MBL.

Abuotnueckue (hakTOpbl: CBET, TEMIEPATYpa, BIaxHOCTh. DoToneproansm.
[Ipucniocobiiennsi  OpraHu3MOB K  JIEUCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMBI.
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buotnyeckue  ¢akropsl.  Buasl = OMOTMYECKHX  B3aUMOJAECHCTBUNA:
KOHKYpEHIUS, XUIIIHUYECTBO, cuMOno3 u ero ¢opmel. Ilapasurusm, koonepanus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOIECHCTBUN ISl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOUIECTBAX.

DKOJIOTUYECKUE XapaKTEepPUCTUKU monyiasiquud. OCHOBHbIE MOKa3aTeau
NOMYJSIUU: YUCIEHHOCTb, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4ucIeHHOCTH MOMYJISIMK U €€ PeryIsIiusl.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel n cxembl: kapta «lIpuponnsie 30Hb1 3eMau», «Cpenbl 0OUTaHUS
opranuzMoBy, «®Potonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH NOMYJISuu nHQy30pun-Tyenbkny, «[Tumessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnas pa6ora Ne 3. «kMopdosornueckue 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGoparopnas pabora Ne 4. «BiusiHME cBeTa Ha POCT M PAa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktuueckas padota Ne 2. «I1oacH€T MIOTHOCTH MOMYJIALMA pa3HbIX BUOB
pacTeHu».

Tema 4. CooO0mecTBa M 3IKOJI0OrHIEeCKHE CHCTEMBI.

CooOmrectBo opranu3MoB — OuorieHo3. CTpyKTypbl OMOILIEHO3a: BHIOBasi,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsi-nomunantel. CBs3u B
OuoIEeHO3E.

DKkojornyeckue euctemMbl (d9kocucreMbl). I[lonstne 00 »skocuctemMe u
ouoreonieHoze. @OYHKIIMOHATbHBIE KOMIIOHEHTHl JKOCHCTEMBI: TMPOAYILICHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEHIECTB U MOTOK YHEPTUH B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHHU SKOCUCTeMbI. [InieBsie nenu u ceti. OCHOBHBIE
HOoKa3aTeln SKOCUCTEMBbl: OuWoMacca, NpPOIYKIHUS. DKOJOTHHECKHE MUPAMUIBI:
OPOAYKIUHU, YUCIEHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM: YCTOWYMBOCT,
camoperyJisanus, pazsutue. CyKkueccus.

IIpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMAa XBOMHOIO
WIH [IUPOKOJMCTBEHHOIO JIECa.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonorunyeckoe 1 X0311CTBEHHOE 3HAUEHHUE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

buopa3znooOpazue kak ¢akTtop ycToHYMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuilpl, coctaB u CTpyKTypa
ouocdepnl. JKupoe BemectBo u ero Qynkuuu. OcobeHHocTH Onocdepbl Kak
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r00anbHOM 3KOCUCTEMBI. J[MHaMUYeckoe paBHOBecHME M OOpaTHas CBs3b B
o6uocdepe.

KpyroBopoTs! BeliecTB U OMOT€OXUMUYECKUE IIUKIIBI 2JIEMEHTOB (yIJIepo/a,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emiii. AHTPONIOTCHHbIE U3MEHEHUS B Orocdepe.
['moGanpHbIE 2KOTOTHYECKUE TPOOTIEMBI.

CocyiiecTBoBaHue MIPUPOBI u YeJI0BEUYECTBA. Coxpanenue
Ouopa3zHoo0pa3usi Kak OCHOBA yCTOWUMBOCTH Onocdepnl. OCHOBA pallMOHAIIBHOTO
yIOpaBieHUsT MNPUPOAHBIMU pPecypcaMH UM UX HCHoJIb30BaHue. JlocTkeHus
OMOJIOTMH U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmunpr u cxemsl: «IlumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpupoansie coobiiectBay, «llenu nuranus», «IKOJOTHUECKas MUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOrE€HHBIE BO3EUCTBHS Ha IPUPOLY», « BarkHelIrie NCTOYHUKY 3arpsA3HEHUS
BO3/lyXa M TPYHTOBBIX BOa», «llouBa — BakHelIas cocTaBisromias Ouochepsn»,
«®akTopel  gerpagauuu  nouB», . «llapHukoBbiii  3ddexT»,  «DakTopbI
pPaAMOAaKTUBHOTO 3arpsa3HeHus Omocdepr», «OOmas cTpykrypa Ouocheps,
«Pacripoctpanenue >xu3Hu B Oumochepe», «O30HOBBIH dKpaH Ouocheps»,
«KpyroBopoT yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoOIe».

O6GopynoBaHue: MoJeb-ammIuKaIig «Tunumaasie OUOIIEHO3BI», TepOapuid
«PacturenpHbIe COOOMIECTBAY, KOMUICKIINU «bHorieHo3», «BpeauTenu BaxKHEHIITUX
CENIbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUIEKIIMN PACTEHUI 1 )KUBOTHBIX,
IpUHAJIeXKAIINE K Pa3HBIM 3KOJIO0THYECKUM IpyInaM ogHoro Buaa, Kpacuas kaura
Poccuiickoit ®Denepannu, H300paKEHUS OXpaHSEMbIX BHJIOB & pacTeHUN U
KUBOTHBIX.
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IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOTMN HA  BA3OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBnuBarOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalOlUMHCS MpOrpaMM  cpeaHero oOmero  oOpa3oBaHUS:
JTMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JMYHOCTHBIX pE3yJIbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIJICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCI POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlMM K = OOy4YeHHWIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE Pa3BUTHUE  BHYTPECHHUX YOCXKICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKHMX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYMUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pEe3yJIbTaThl OCBOCHUS Mpeamera «buonorus» AocTUraroTcs B
€IUHCTBE Y4YeOHOM U BOCHHUTATCIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATHIMU B OOIIECTBE IpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHUWS, CaMOBOCIIUTAaHUS U
CaMOpa3BUTHS, Ppa3BUTUs BHYTPEHHEH = MO3MUMM JIMYHOCTH, MaTPUOTU3MA,
YBOKECHUS K 3aKOHY M IMPAaBOIOPAJAKY, YSIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCPEKHOIO OTHOMICHUS K KYJIbTYPHOMY HACIEOUIO H
TpaJIuysIM MHOTOHAIMOHAJBHOrO Hapoaa Poccuiickoint denaepanyu, mpupoac u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAlIMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHW, COOTBETCTBYIOIIUX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHHCKOrO OOIECTBA, PACIIMPESHHE >KU3HCHHOTO
OTbITa M OMbBITA JECATEIBHOCTH B MPOIIECCE pean3allii OCHOBHBIX HaIpaBlICHUM
BOCIIMTATEILHOU IEATEILHOCTH, B TOM YHCJI€ B YACTHU:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeTocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;
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OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEITEIIBHOCTH MPU CO3JaHUN YUEOHBIX
IPOEKTOB, PEIICHWH Y4eOHbIX U T[IO3HABaTENbHBIX 3aJlay, BBIMOJHEHUHN
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JICHUCTBUSX HEOOXOAMUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C pa3HBIMU YOCXKICHUSMHU, KYyJbTYPHBIMU IIEHHOCTAMHU U
COITMATIBbHBIM MOJI0KCHHEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKNEHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEHHOCTH;

2) NaTpUOTH4YEeCKOr0 BOCITMTAHUA:

c(hOopMUPOBAHHOCTh POCCUICKON IMPAKAAHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Tiepen PoauHoii, ropaoctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK M KYJbTYpPy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIICHUE K HPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
TOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPY/E;

CITIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAaHOBJICHUE U
pasBuTHE OWOJOTHH, TOHUMAHMS 3HAYCHHS OWOJOTMHM B TIO3HAHUHM 3aKOHOB
IIPUPO/IBI, B )KU3HH Y€JI0BEKa M COBPEMEHHOI'O O0IIeCTBA;

ujeiiHas yOeKAEHHOCTh, TOTOBHOCTh K CIYKCHHIO M 3ammute (OTeuyecTsa,
OTBETCTBEHHOCTbH 32 €T0 CYABOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS :

OCO3HAHME JYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPOJa;

c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO TTOBEICHNS,

CITOCOOHOCTh OIICHUBATh CHUTYAllMI0 M IPUHUMATh OCO3HAHHBIC pEIICHHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JTMYHOTO BKJIaJa B MTOCTPOCHHUE YCTOWYHNBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHSTUA I[EHHOCTEW CEMEWHOM JKU3HU B COOTBETCTBHM C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOI0 BOCIIMTAHMS:

ACTETHMYECKOE OTHOIICHHE K MHUpPY, BKIIIOYas ICTETUKY ObITa, HAy4HOTO M
TeXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAHWE 3MOIMOHAIBHOTO BO3ACUCTBUS JKUBOW MPUPOIBI U €€ IEHHOCTH;
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FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBIISITh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usnyeckoro BocnuTtaHus, GOpMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJYYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30MacHOro oopasa )Ku3HH (310pOBOE
nUTaHue, COOJI0ICHIE TUTUEHUYECKUX TIPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryiasipHas (Qu3uyeckas aKTUBHOCTB), OEpEexKHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

NMOHUMAHHUE IIEHHOCTU TMPaBUJI UHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
QJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTh K TPYly, OCO3HAHME HIEHHOCTH MacTepPCTBAa, TPYAOIIO0UE;

FOTOBHOCTh K AKTMBHOW MAESTEIBHOCTH TEXHOJOTMYECKOM W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHLHO
BBINIOJIHSITh TAKYIO A€STE€AbHOCTD;

UHTEpEC K paziuyHbiM cepaM MPOPECCHOHATBLHON AESITEIbHOCTH, YMEHHE
COBepIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccud ©  Peall30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU )KU3HU;

7) 3K0JOrun4eCKOro BOCIIMTAHMS :

HKOJIOTHYECKH Hesieco00pa3HOe OTHOMICHUE K MTPUPOE KaK UICTOUYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS DKOJOTHYCCKOM KYyIbTYphl: TPHOOPETEHHUE  OTBITA
IUIAHUPOBAHUSA TMOCTYIIKOB M OLEHKHM UX BO3MOXHBIX IOCIEACTBUN AJIS
OKPY’KAIOIIEH CPEbI;

OCO3HAHHE TJI00ATBHOIO XapakTepa SKOJOTMYECKUX MpoOJieM M MyTel HuX
pelieHus;

CIIOCOOHOCTH MCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHM NOpoOieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJI  MOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
aKocHUCTeM, Onochepsl);

AKTUBHOE HEMPUATHE JECUCTBUN, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHON
cpele, yMEHHE MPOTHO3UPOBATh HEOIAroNpUATHBIE SKOJOTHUYECKHE TMOCIEACTBUS
NpeANPUHUMAEMBIX JICMCTBUNA U NIPEIOTBPAILATh UX;
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HaJIMYue Pa3BUTOrO IKOJIOTMYECKOI'0 MBIIIJIEHHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OTIbITa NEeSATebHOCTH HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
pPaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU JAEATETLHOCTH DKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATENbCKOW KYyJIbTYpPhl Kak CpeJCTBa
B3aUMOJICHUCTBUS MEXY JIFOJIbMU U TTO3HAHUS MUPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
npeAcTaBiIeHUus 00 OKpy)KarolleM MUpE KaK O €IMHETBE IPHUPOJIbI, YeJoBeKa U
oO1iecTBa, B TO3HAHWW HPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodiieM
COXpaHEHHMs TPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTU OHOJIOTHHU ISl COBPEMEHHOM IMBUIU3AIUU:
oOecrieuyeHus: HOBOTO YPOBHSI pPa3BUTUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  pelaTh pPecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJa U3 INIO0ATBHBIX SKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYECHUHM OMOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHUSI  OOIIEH  KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTH OOydYarommxcs, GopMHpPYyeMOit
IIPU U3YYCHUN OHOJIOTHH;

NOHUMAHHUE CYIIHOCTH METOJ0B MO3HAHMS, UCIOJIb3YEMbIX B E€CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIONB30BaTh I[OJTy4YaeMble 3HAHHUS [JIs1 aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM M3MECHECHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYEHUS Ha OCHOBE HAay4HBIX (DAKTOB
UMEIOIINXCS JaHHBIX C LENbI0 MOJIYYeHHUsI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIONIh30BaTh OMOJOTUYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IEHHOCTH HAYYHOH MESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
IMPOEKTHYIO U UCCIIEI0BATENbCKYIO JIESITEIbHOCTh MHANBUIYaIbHO U B TPYIIIE;

TOTOBHOCTh U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUI MO OHOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.
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METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3ysbTaThl OCBOEHHUS ydeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMBbIe I8 (OPMUPOBAHUS MHUPOBO33PEHUS O0YyYaIOMIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHbIC) OOIIeHaAyUYHbIE MOHATUS, OTPAXKAIOIIHNE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, SBJICHUE, MPOIECC,
cCUCTEeMa, Hay4yHbIH (paKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccle0BaHre, HaOII0AeHNEe, U3MEPEHUE, IKCTICPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
yueOHble JeicTBUS (TO3HABaTEIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaromue GopMupoBaHue PYHKIUOHAIBHONW IPAaMOTHOCTH M COIMATIBLHOMN
KOMIIETCHIIMM  OOyYaloluXcs, CIOCOOHOCTh OOYYarOMIMXCS — HMCIOJIb30BaTh
OCBOCHHbBIE MEXJIUCIUIUIMHAPHBIC, MUPOBO33PECHUECKIE 3HAHNS U YHUBEPCAIbHbIC
y4eOHbIe IEWCTBUS B MIO3HABATEIILHOM U COLIMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3ydbTaThl OCBOCHHS MPOTPAMMbl CpPEIHEr0 OOIIero
00pa3oBaHus TOHKHBI OTPAXkKaTh:

Ogaanenue YHUBEPCAJIbLHbIMHA yueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUYecKue JeicTBUS:

CaMOCTOSITeIbHO  (OPMYNIHpPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHMM 3HAHUN MPUEMBI JIOTUUECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CpaBHEHUS, KIacCU(pUKAIIK, 0000IIEHNS ), PACKPHIBATH CMBICII
OMOJIOTMYECKUX TOHATUH (BBIICISITh X XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMHU TOHATUSIMH );

OmNpeAeisaTh LEJNH JIeITEIBHOCTH, 3ajlaBas MmapaMeTpbl M KPUTEPUH HX
JTIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl IEATEABHOCTH C MTOCTABICHHBIMHU IIEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHUE MOHATHS U1l 00BSICHEHUS (PAKTOB U SIBICHUU
YKWBOW IIPUPOJIBIL;

CTPOUTH JIOTMYECKHE pacCyXAeHUus (MHAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B paccMaTpUBaEMbIX
SBJICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHS;

MIPUMEHSTh CXEMHO-MOJICIbHBIC CPEJICTBA JIJIs TTPEICTABICHUS CYIIIECTBEHHBIX
CBSI3¢Ml W OTHOIIEHUM B HW3y4YaeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKkKe
MPOTHBOPECUHMIA PA3HOTO pOJA, BBISABICHHBIX B Pa3IMYHBIX HH()OPMAIMOHHBIX
MCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHajan3a HUMEIOITUXCS
MaTepHaIbHBIX U HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHBBI B JEATEIHLHOCTD, OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
1IEeJISIM, OIIEHUBATh PUCKH TOCJIEACTBUI JESITEILHOCTH;
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KOOPJMHUPOBATH U BBIIIOJIHITH pa0OTy B YCIOBUSAX PEaIbHOT0, BAPTYaIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA

BJIa/IETh HABbIKAMHU y4EOHO-UCCIIEI0BATENbCKON U MPOEKTHON JI€SITEIbHOCTH,
HaBbIKAMU  pa3pelieHuss npoOJeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIE BUABl JIEATEIBHOCTH IO IMOJYYEHHUIO HOBOTO
3HAHMSI, €ro HHTEpPHpeTaluH, NPeoOpa3OBaHUI0 U TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX U COIIMAIbHBIX MPOEKTOB;

dbopMupoBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUCBBIMU TTOHSATHUSIMHU U METOJaMU;

CTaBUTh H (HOPMYIUPOBATH COOCTBEHHBIE 3allayd B 00pa30BATEIHHOM
NESTENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh TMPUYMHHO-CIEACTBEHHBIC CBSI3M M aKTyaJU3MpOBaTh 3a/ady,
BBIIBUTATh TUIIOTE3Y €€ PEeIICHNs, HAXOAUTh apTyMEHTHI JIJIS TOKA3aTeIbCTBA CBOUX
YTBEPKJECHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYCHHBIE B & XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSX;

J1aBaTh OLICHKY HOBBIM CHUTYAIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH I€JICHANPABICHHBI MOUCK TIEPEHOCA CPEJCTB U CIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPENy;

YMETh TEPEHOCUTH 3HAHHUS B IMO3HABATENBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEIEATEITLHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIC HJIEH, HpeAjiaraTh OpUTMHAJIbHBIC MOJXOIbL U PEIICHUS,
CTaBUTb NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMaIMK (TEKCTE y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHAIM3UpPOBATH
WH(OOPMAITUIO Pa3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTHICCKH OIICHUBATH
€€ JOCTOBEPHOCTh U HEIPOTUBOPEUYHBOCTD;

dbopMynHpoOBaTH 3aMpPOCHl U MPUMEHSITh PA3IAYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoil MHpOpMalUU, HEOOXOIUMOW JIsl BBIMIOJHEHUS! Y4EOHBIX
3amady;
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MpuoOpeTaTh OMNbBIT HCMHOIB30BaHUA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIOJIB30BAHUS PA3IMUHbBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaIbHYIO  (OpMY  MPEICTaBICHUS
Oouonornyeckoil UHPpopManuu (cXeMbl, rpaduKH, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KauyeCTBE CpeAcTBa HpH paboTe C
Oouosiornueckor umHMOpMaALME: TNPUMEHATh XUMHUYECKHEe, (U3NYECKUEe W
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIBI, (OpMyJibl, aO0peBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pacloO3HaBaHUA U 3allUTBl  WH(OpMaINH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

1) o01enme:

OCYIIECTBIISITh KOMMYHUKAIINN BO BCEX cepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOTE€ WM TUCKYCCHHU TI0 CYIIECTBY OOCYyXJIaeMoi TeMmbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXXIEHUS OTHOCHUTEIIBHO BBIMOJHEHUS IpeIaracMoi
3a/1a4M, YYUTHIBATh MHTEPECHI M COIVIACOBAHHOCThH MO3ULIMI JPYTHMX YYaCTHUKOB
JUanora Wi JUCKYyCCHUH);

pacno3HaBaTh HeBepOajdbHBIE CpeacTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCBIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyallUi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU NEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOaMM OOMICHUS W B3aWMOJCHCTBUS, MOHUMATh
HaMEPEeHUS IPYTUX JHOAEH, MPOSBISTh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU hopme hopMyTUupOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS  C KCIIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeJbHOCTh:

NOHUMAaTh U MCHOJb30BaTh MPEUMYILIECTBA KOMAHJIHOW W WHIWBHUAYaJbHOU
paboThI U pereHuN ONMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHMS TPYIIOBBIX ()OPM B3aMMOACICTBUS IPU PEIICHUH Y4eOHOH 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YleHa KOJUJIEKTHUBA;

OpUHUMATh [EJIM  COBMECTHOM  JESTEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JICHCTBHM,
pacrpenensiTh pojau C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOET0O BKJIa/a U KaXJA0T0 YYaCTHHUKA KOMaH/]IbI B OOLIUIA
pe3yibTaT Mo pa3padOTaHHBIM KPUTEPUSIM;
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npejyiarath HOBBIE TPOEKTHI, OIEHHUBATh UJAEHU C TO3UIMU HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATErMYECKOE TOBEJECHHE B Pa3IUUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJjajieHNe YHUBEPCAJTBLHBIMH PEryJSSTUBHBIMU AeCTBUSIMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JIs BBISBICHUS TpoOJeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BLIOMpATh HAa OCHOBE OWMOJOTMYECKUX 3HAHHWM I1I€JIeBbIe U CMBICIOBbBIC
YCTAaHOBKHM B CBOUX JICMCTBUSIX U MOCTYIKaX IO OTHOIICHUIO K YKUBOU MPUPOJIE,
CBOEMY 3/7I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTEIbHOM
NEATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIILHO COCTABIISITH MJIaH PEIICHUS TPOOIEMBI C YUETOM UMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIITOYTECHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4€OHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OIbIT;

CIocoOCTBOBaTh (OPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOH SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TOBBIIIATH CBOM 00pa3oOBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalUsiM, BHOCHUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LEJISIM;

BJIQ/JICTh  HABHIKAMH  MO3HABATENBHOW  pEeQIEKCHMU  KaK = OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICAUTEIbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHMWI, MCTOJIB30BaTh MPUEMBI PeIICKCUU ISl OIEHKU CHUTYallld, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYTMX MpPH aHAIU3E PE3yIbTaTOB
NEeATEeNbHOCTH;

3) npuHATHE ce0s U APYTUX:

MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl APYTUX TNpH aHAJIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU;



JlenaprameHT obpa3oBaHust AxMuUHHCTpanuH r. EkarepunOypra
MyHHuIHIIATEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPEKACHUE CpenHsii obmeodpasosaTensHas mkona Ne 36 um. ML.IL. Oxunnosa
620078, r. ExatepunOypr, yi1. Mansimesa, 134 ten. 8(343) 374-02-91,
MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C O3ULUU APYTOr0 YEIOBEKA.
HPEIMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTarhl ocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienupuieckue s yaeOHoro npeamera «buomorusi»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOEHUIO, UHTEPIPETALIMHU U
npeoO0pa3oBaHUIO0 3HAHUN, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyallUsIX, a TaKKe€ B pPEaJIbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouosiorueil. B mporpamme npeamMerHbie
PE3yNbTaThl IPEICTABIEHBI MO r0JIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» ¢ 10
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJOTUH B CHCTEME HAYyYHOTO
3HaHMSI ECTECTBEHHBIX HayK; B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUUCKHUX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B ~ pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBLHOU
IPaMOTHOCTH YeJIOBEKa JJISI pelieHus )KU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHATHMA:
KU3Hb, KJIETKa, OpPraHu3M, MeTa0o13M (0OMEH BEIEeCTB U MPEBpallleHHE YHEPTUN),
roMeoctas (CaMOperyJsiius), — ypOBHEBas OpraHM3alusi JKUBBIX  CHUCTEM,
CaMOBOCTIPOM3BeICHNE (PENPOAYKIIKSA), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOTMa MOJEKYJIspHOW Ouonorun), 3axoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u ydenus (0 meHTpax MHOTooOpasus u
IPOUCXOKACHUS KyJIbTYpHbIX pacTteHuil H. Y. BaBunosa), onpenensiTe rpaHuilbl UX
IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BIIaJIeTh METOJaMU Hay4YHOTO MMO3HAHUS B OMOJOIMH: HAOIIOJEHNE U
OMMCAHUE YKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW, OpPraHu3alus U MHPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKEHNE TUITOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIy HCCIeAYyEeMbIMU BEIUYMHAMH, OOBSICHEHUE TONYYCHHBIX PE3YyIbTaTOB,
UCIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE JI€JaTh BBIBOJIbI
HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACISATh CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOIIECCOB: OOMEHA BEISCTB M MPEBPAIICHUS dHEPTUU B KIIETKe, (OTOCHUHTE3A,
IUTIACTUYECKOIO0 W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHIUBUIYAJIbHOIO PpAa3BUTHS  OpPraHu3Ma
(oHTOTEHE3);
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yMEHUE MPUMEHITHh MOJyYeHHBbIC 3HAHUA AN OOBSACHEHUS OMOJOTHYECKHX
[IPOLIECCOB U SIBJIICHUM, U1 NIPUHATUA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeJplo olecredeHns O€30MacHOCTH CBOETO 30POBBS U 30POBBSA
OKPY’KaOIUX JIFOJIeH, COOMIOCHISI HOPM TPaMOTHOTO TOBEJCHHS B OKPY KaIOIIeH
NPUPOTHON Cpele, TMOHMMAaHHE HEOOXOIUMOCTH WCIIONh30BaHUS JOCTHKCHUIM
COBPEMEHHOU Ounoaoruu 17} OMOTEXHOJIOTUI TUTSL PalMOHAIBHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHble TEeHETHYeCKHe 3aJayd Ha MOHO- W
IUTUOPUIHOE CKpPEIIMBAHUE, CIETUNIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUs ISl TIPEJCKa3aHus HACIEIOBAaHUS MPHU3HAKOB Y
OpPTraHH3MOB;

YMEHHE BBITIOJHATE JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COONIONATH
npaBWiia Mpu padoTe ¢ y4eOHBIM U Ja00paTOPHBIM 00OPYAOBAHNEM;

YMEHHE KPUTUYCCKH OIICHMBATh M WHTCPHPECTHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHUsl, BKIIOYAIOIIYI0O TICEBJOHAYYHBIE 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEICTBAa MAacCCOBO MH(POpPMAINH, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), ITHUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBaHWA B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOIUH;

yMEHHE CO037aBaTh COOCTBEHHbIE IHUCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMONIOTMYECKYl0 UH(POPMALIMI0O M3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHWHBIN arapar OuOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
K1acce NOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJIOTHH B CHCTEME HAYYHOTO
3HAHMS ECTECTBCHHBIX HayK, B (hOpMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-
HAyYHOM KapTUHBI MHpPAa M HAYYHOTO MUPOBO33PEHHUS, O BKIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B _pa3BUTHE OWUONOTHH,  (DPYHKIHOHAIHLHON
IPaMOTHOCTH YeJIOBEKa JJIsl PEHICHNUs AKU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBaTh COAepHKaHUe OMOJIOTHYECKIX TEPMUHOB U MOHSATHI: BUL,
HOMyJNALKs, TeHO(OHA, 3BOMIONMS, ABWXKYIIHE CUJbl ((AaKTOpbl) 3BOIIOLUH,
IPUCTIOCOOJIEHHOCTh OPTraHW3MOB, BHUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,
HKOCHCTEMA, TMPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTHl, LENu MHUTaHUs,
9KOJIOTHUYECKas MUpaMuJia, OMOTreorieHo3, onocdepa;

yMEHHE W3JIaraTh OHOJOTHMYeCKHe Teopuu (dBOMOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKash TEOpHUs OHBOJIOLMHK), 3aKOHBl M 3aKOHOMEPHOCTH
(3aponbimieBoro cxoactsa K. M. bapa, depenoBaHus TriaBHBIX HAmpaBICHUU H
nytei sBomoruu A. H. CeBeprioBa, yuenus o 6uochepe B. M. Bepnaackoro),
OTIPEIETISATh TPAHUIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIaJIETh METOJIaM{ HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIO/ICHUE U
OMHCAaHUE JKUBBIX CHUCTEM, IPOIECCOB U SBIICHUH, OpraHU3alus M IMPOBEICHUE
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OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIIKEHUE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCICAYEMbIMU BEJIUYMHAMH, OOBSICHEHUE TIOJYyYCHHBIX PE3yIbTaTOB,
MCITOJIb30BAaHHBIX HAyYHBIX MOHSATHN, TECOPUN U 3aKOHOB, YMECHHE JI€JaTh BBIBOIBI
Ha OCHOBaHWH TOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJCIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYECKUX
O00OBEKTOB: BHUJOB, TMOMYJSALHWA, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeoIeHO30B M  JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJIEICTBEHHOU
U3MEHYHBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pAa30BAHMS, MPHUCIIOCOOICHHOCTH
OpPTaHMW3MOB, JIEHCTBUS SKOJIOTMUECKUX (DAKTOPOB HAa OPraHM3MBI, MEpeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, AHTPOIOTCHHBIX H3MCHCHHHA B
HKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOT€OXMMHYECKUX
UKJIOB B 6nocdepe;

YMCHHE TPUMEHSTH IMOJYYCHHBIC 3HAHUS IS OOBACHCHUS OHMOJIOTHYCCKUX
IIPOIIECCOB M SIBICHHM, JUISI PUHATHS MPAKTUYCCKHUX: PCIICHUN B TOBCEIHCBHOM
KU3HU C [eIbl0 oOecreYeHusi OE30MacHOCTH CBOETO 3JI0POBbS W 370POBBS
OKPY’KarOIIUX JIFO/IeH, COOMIOASHVSI HOPM FPaMOTHOTO IMOBEJICHHS B OKPYIKAIOIICH
NPUPOTHON Cpele, TMOHUMAaHWE HEOOXOAUMOCTH WCIIONIB30BAHUS JOCTHKCHUH
COBPEMEHHON OMOJIOTHUM JUIsl palliOHATBLHOTO MPUPOI0NIOIE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHble OUOJOTHYECKHUE 3a/1ayd, COCTABISATh CXEMBI
NIEPEHOCA BEIIECTB U YHEPTUHU B IKOCUCTEMAX (LIETIH MUTAHUA );

yYMEHHE BBITIOJNHATH JA0OPATOPHBIE U TPAKTHYECKHUE PaldOThI, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM | JIa0OpPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KpPUTUYECKH OICHUBATh M HWHTEPIPETUPOBATH HUHGOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUs, BKIIOUAIOMIYIO TICEBJOHAYYHBIE 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIMK, HAyYHO-TIOMY IS pHBIC
MaTepuabl),  paccMarpyMBaTh  TJIOOQJIBHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIC = COOOIICHWS,
00001mast OnoNOrMYecKy0 MH(MOPMANNI0 W3 HECKOIBKUX HCTOYHUKOB, I'PAMOTHO
MCIIOJIb30BaTh MOHATUMHBIN anmapaT OWOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoaudecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB H TeM DJIeKTpOHHbIe (L (POBbHIE)
Kontpoabubie | IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 buonorus kak Hayka 2 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBbIe CHCTEMBI 1 IX OpraHu3anus 1 https://m.edsoo.ru/L7K105N9Q
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKHU 8 1 https://m.edsoo.ru/A614J7THSH
4 KnzuenesaTenbHOCTb KIETKH 6 https://m.edsoo.ru/W4T1H4X1L
P
5 ASMHONEHHE I HHIIBRyATLHOS 5 https:/m.eds00.ru/BOM3D1Q40
pa3BHUTHE OPraHU3MOB
6 Hacle/ICTReHRQCTE, R 3MEHMBOCTS 8 1 https://m.edsoo.ru/K4Q4P3Z3Y
OPraHu3MoOB
C .0
7 ST O T I CHOBH 3 1 https://m.eds00.r/G8F5Q0R3K
OMOTEXHOJIOTHH
8 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/D40108LOS
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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11 KUIIACC
KounyecTBo yacoB
HaumeHoBaHuMe pa3ie/ioB U TeM JuexkTponHble (u¢poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsI padoThI
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 1 https://m.edsoo.ru/R6GOTOB2H
2 BOSHHKHOBSHHE 1 pasBirve JHuH Ha 9 1 https://m.edsoo.ru/YOH2Q3P9A
3emie
3 OpranusMsl ¥ OKpyXkarolas cpea 5 1 1 https://m.edsoo0.ru/QOF7W3Q4C
4 Coobumecrsa 1 akooTTRECKHe 9 https://m.eds00.ru/Z3DIQ3VOS
CUCTEMBI
5 PesepBHoe Bpemst 2 https://m.edso0.ru/POD3V1J6C
OBUIEE KOJIMYECTBO YACOB I10 34 ’ 3

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosnyecTBo yacoB
Ne n/m Tema ypoka B KourtpoabHbie IIpakTuyeckue
cero padoTsbI padoThI
1 Kpatkas uctopus 6uonoruu. CymHocTb |
YKU3HU ¥ CBOMCTBA KMBOTO.
2 YpoBHU OpraHu3any MaTepUH. 1
3 Hcropust u METOIbI M3y4EHUS KICTKH. 1
Kiterounas teopust.
4 XUMHYECKHI cOCTaB KIETKU. Boga n 1
MUHEpaJIbHbIE COJIN
5 Opranuueckue BeniecTna. JInmumapl. 1
6 Vraesonasl. benku. 1
7 Hyxneunosbie kuciaotsl. ATD 1
8 Kontponbka pabora Nel 1 1
9 CtpoeHue 3yKapuOoTHYECKOUN KIIETKHU. 1
OpraHouipl KIETKH.
10 Kiierounoe sinpo. XpoMOCOMBI. |
[IpokapuoTnueckas KieTka.
11 Peanuzanus HaciaeacTBEHHOM 1
nH(pOpMAaILIUU B KIIETKE.
12 Bupycsl. 1
13 Opranusm - eIMHOE LETIOE. 1
14 OOMeH BelecTs. 1
15 doTOCHUHTES. 1
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16 XeMOCHHTE3. 1
17 Murtos3.
18 Pa3mHOKeHue: O6ecnoioe u moJIoBOE. 1
19 KoHnTtponsHas padora Ne2. 1
20 Meiios 1
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. OmnonotBopenue. JlaboparopHas
21 pabora Ne 4 «3yueHue cTpoeHus 1
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
22 NuauBuyanbHOE pa3BUTHE OPraHU3MOB 1
73 I'eneTrka — Hayka O HacJIeJICTBEHHOCTU 1
Y UBMEHYMBOCTHU
3aKOHOMEPHOCTH HACJIeI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE 1
CKpeIllMBaHHE
75 JluruOpuaHoe CKpelmuBanue. 3aKoH 1
HE3aBHCHMOI'0 HACJIEJOBaHUSI IPU3HAKOB
26 XpoMocoMHast TeOpuUs |
HACJIEICTBEHHOCTH.
27 Perttenye reHeTHUECKUX 3aa4. 1
73 CoBpeMeHHbIE TPE/ICTABIIEH O TEHE U |
TE€HOME.
29 I'eneruka nona. 1
30 KonTtponpHas padota Ne3. 1
31 I'eneTnka 1 310pOBBE YEIOBEKA. 1
32 JloMecTuKamus U CeneKITus. 1
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33 MeTO,Z[BIUI/I JIOCTUKEHUS CeJIeKLUU |
pacTeHui U KUBOTHBIX
34 buoTexHosorus kak oTpacib 1
IIPOU3BO/ICTBA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3

WV ML (LR

LLIKDMA N°36
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11 KIIACC
KoumnuecTBo yacos
Ne n/m Tema ypoka B KontpoJabHbie IIpakTuyeckue
cero padoTsbI padoThI
1 DBOJIIOLUS U METObI €€ U3YyUECHHUSI 1
) Wcropus pa3BuTus npeacTaBieHuii 00 |
SBOJTIOIIH
3 MukposBontonus. [BHKYIIUX CUIIBI 1
IBOJTIOIUH.
4 Bup u ero kputepuu. 1
5 [TonmynmAums Kak 3neMeHTapHas equHUNA |
BHJIa U 3BOJIOLIUU.
6 Pe3ynbTaTel 3BOIIONUN: 1
MPUCTIOCOOJIEHHOCTh M BUA000pa3oBaHHUe.
7 KontponpHas padota Nel 1 1
2 AJranTaluy OpraHu3MoOB K YCIOBUSIM 1
obuTaHusl.
9 HamnpaBieHHOCTh 1 TyTH MaKpO3BOJIIOLIMHU 1
10 Hctopus xu3Hu Ha 3eMiie U METOIbI €€ 1
W3y4yeHUs
OcHOBHBIE ATaIbI 3BOJTIOLUU
11 PacTUTENBHOIO U JKUBOTHOI'O MUPA. 1 1
[Ipaktuyeckas padora Nel.
12 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U |
nepuoam
13 CoBpemeHHast cucTeMa OpraHMYECKOro 1

MUDA.
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14 DBOJIIOIMS YeJIOBEKa (AHTPOTIOTEHE3)

15 JIBrokymux cuiibl (pakTopsl)
aHTpPOIIOreHe3a

16 OcCHOBHBIE CTa/IMU IBOJIIOLUHU YETIOBEKA

17 YenoBeyeckre pacchl U MPUPOIHBIX
aJlanTanuy 4eJoBeKa.

18 KontponsHas padora Ne2.
PeseprubIit ypok. O6001IEHNE TIO TEME

19 «BO3HUKHOBEHUE U Pa3BUTHE )KU3HHU HA
3emie»

20 DKOJIOTHS KaK HayKa

71 Cpenbl 0OuTaHMS U SKOJIOTHUYECKUE
(hakTophl
Abuotudeckue aktopsl. JJabopaTtoprast
pabota Ne 1. «Mopdomnornueckue

” 0COOCHHOCTH PAaCTEHHUI U3 Pa3HbIX MECT
obutanusy. JlabopatopHas padora Ne 2.
«BnusiHue cBeTa Ha POCT U pa3BUTHE
YepeHKOB KoJeycay

23 buoTtnyeckue GakTopsl
DKOJOTUYECKHE XapaKTePUCTUKH

4 nomynsuu. [Ipaktuyeckas padora Ne 2
«[Toacu€r MIOTHOCTH NOMYIALNUN Pa3HBIX
BHJIOB pacTEHUII»

25 CooOriecTBa OpraHu3MoB — OHOIIEHO3

26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI)
OcCHOBHBIE TIOKA3aTEeIN HIKOCUCTEMBI.

27 Okonorudeckue nupamuasl. CoiicTBa

skocucteM. CyKieccus
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28 [Ipupoanslie 3xocHCTEMBI 1

29 AHTpPOIIOTE€HHBIE KOCUCTEMBI 1
bruocdepa — rinobanbHas sKocucTeMa

30 1
3emin
3aKOHOMEPHOCTH CYIIECTBOBAHUS

31 1
ouochepsl

32 UYenoseuecTBo B Onochepe 3emiu 1

33 CocymecTBoBaHNE MPUPOBI U |
YeI0BeUeCTBa

34 PesepBHBIi ypOK. 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPeTHEr0 001Iero 00pa3oBaHUsI

CpopMHpPOBAHHOCTh 3HAHUM O MECTE€ W POJHM OWUOJIOTHH B CHCTEME
HAay4yHOTO 3HAHUS €CTECTBEHHBIX HAayK, B  (OPMHUpPOBAHUHU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpa M HAY4HOIO
MHUPOBO33PEHUS; O BKJIAJ€ POCCUHCKUX M 3apyOexHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHH; (PYHKIMOHAIGHOW T'PaMOTHOCTH

YCJIOBCKA I PCIICHHA J)KU3HCHHBIX 3a/1a4

YMeHHe pacKphIBaTh. COJEp)KaHHE OMOJOTHMYECKHX TEPMHUHOB U
TOHATHN: )KU3Hb, KIETKA, OpraHu3M; MeTaboau3M (0OMEeH BEIeCTB 1
2 MpeBpaIeHue HHEPTUM), TOMEOCTa3 (CaMOPETYISIus), ypOBHEBas
OpraHu3aIus KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHNE (PEIPOAYKLINS),

HaCJICACTBCHHOCTb, USMCHYUBOCTD, POCT U Pa3BUTUC

YMeHnne _ uznaraTh — OMOJIOTHMYECKHME  Teopuu  (KJIETOYHas,
XpOMOCOMHas, MyTarmoHHas), 3akoHbl (I'. Mennens, T. Moprana,
3 H.. BaBunoBa) u yueHus (0 1EHTpax MHOrooopasus U
NPOUCXOXKACHUS  KYJIbTYpHbIXx pacrenuid H.M.  Basunosa),

OIIPEACIIATH 'PAHUIIBI X MPUMCECHUMOCTH K )KMUBBIM CUCTEMaM

YMmenune BJIaJICTh MCTOAAaMKM HAY4YHOI'O IIO3HAHHA B ouoaoruu
(Ha6JIIO,Z[eHI/Ie U OIIMCAHHME JKMBBIX CHCTCM, IIPOLECCOB U ﬂBJ'IeHHfI;
opranusanusa ©W IPOBCICHUC OHOJIOrTYECKOT0 OKCIICPUMCHTA,
BBIIBUKECHHUEC THIIOTE3bI, BBISAABJICHHC 3aBHUCUMOCTH MCKAY
HCCICAYEMBbIMHU BCINMYMHAMMU, 00BsICHEHHE MOJIYYCHHBIX
pE3yIbTaTOB, HUCIOJB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ n
3daKOHOB; YMCHHC [J€JIaTb BBIBOJbI HA OCHOBAHHUHU IIOJTYUCHHBIX

pPE3yIbTaTOB)

YMeHHe BBIIENATh CYIIECTBEHHBIE TPHU3HAKH BHUPYCOB, KIETOK
NPOKApUOT Y DYKApHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
5 OpraHW3MOB; OCOOEHHOCTH TpOIIECCOB OOMEHa BEHIECTB U
NpeBpalleHus] PHEPTUU B KIETKe, (DOTOCHHTE3a, MIACTUYECKOTO MU

OHEPICTUYCCKOI'O O6M6Ha, XCMOCHHTC3a, MHUTO3a, Meﬁosa,
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OINIOAOTBOPCHUA, Pa3SMHOXKCHU, WHIAUBHUIYaJIbHOTO Pa3sBUTHA

opranusma (OHTOTEHE3)

YMeHue MNpUMEHSATh TOJNydeHHBbIC 3HAHUS Ui OOBSICHEHHS
OMOJIOTMYECKHUX MTPOIIECCOB U SIBJICHUH, I MPUHATUS MPAKTHUECKUX
pelieHuii B TOBCEJHEBHOM JKM3HU B LEISIX OOCCICUCHHS
0€30MaCHOCTH CBOETO 3JI0POBBSI M 3JI0POBbSI OKPYXKAIOIIUX JIFOICH,
COOMIOIGHUST HOPM TPaMOTHOTO TIOBEJEHUS B OKPYXKAIOIIEH
MPUPOTHON cpese; TMOHMMAaHHE HEOOXOJAMMOCTH HCIOJIb30BAHUS
JTOCTH)KEHUH COBPEMEHHOM OMOJIOTMM W OMOTEXHOJIOTHM ISt

palroOHaJIbHOI'O MPUPOAO0IIOJIB30BaAHUS

Ymenue peiaTtb SJICMEHTAPHBIC ITCHCTUYCCKUC 3aJadd Ha MOHO- M
I[I/IFI/I6pI/II[HOG CKpCIIMBAaHHUE, CUCIIJIICHHOC HACIICAOBAHHUE,; COCTABJIATH
CXEMBI MOHOI‘I/I6pI/I)1HOFO CKpCITUBaHUA JUIA npeacKazaHus

HaCJI€AO0BaHW IIPU3HAKOB Y OpTaHN3MOB

YMeHHe BBINOTHATE Ja0OpaToOpHbIE M HpPAaKTHYECKHE pPaboTHI,
coOmronaTh mpaBuiia HOpH paboTe ¢ y4eOHBIM U J1TAOOPATOPHBIM

000py1I0BaHHEM

YMeHue KpuTHUYECKH OLIEHUBATh ¥ MHTEPIPETHPOBATH HHPOPMALIHIO
OMOJIOTUYECKOFO  COJEpKaHMs, BKIIOYAIONIYI0 IICEBAOHAy4YHbIE
3HaHUSA W3 PasnuyHbIX ucTouHUKOB (CMU, HaydHO-momynsipHbIE
MaTepuasbl); STUYECKHE AacCleKThl COBPEMEHHBIX MCCIEeIOBaHUN B

OHOJIOTHH, MEAUIIHE, OMOTEXHOIOTUH

10

YMeH#ue co3/1aBaTh COOCTBEHHBIC TMCHEMEHHBIC M YCTHBIC COOOIICHMS,
0000111251 OMOJIOTUUECKYIO0 HH(POPMAIIIO U3 HECKOJIBKUX HICTOYHUKOB,

T'PaMOTHO HCIIOJIb30BATh MOHSITUHHBINA alrapar OHOJIOr U

11 KIJACC

Kon
NpoBEePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus

CchopMHpoBaHHOCTh 3HAHUI O MecTe U POJIM OMOJOIMH B CHUCTEME
Hay4HOTO 3HAaHHUSA €CTEeCTBEHHbIX HayK, B (OPMUPOBaAHUU
COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI MHUpa M HAy4HOTO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMH; (PYHKIMOHAIBHOM TpaMOTHOCTH

YCJIOBCKa 1A PCHICHUS KU3HCHHBIX 3a1a4
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YMeHue pacKphIBaTh COJACpKAHUE OUOJIOTUYECKUX TEPMHUHOB U

TTOHSATHH: BU, NIOIMYyJIAL A, I‘GHO(I)OHI[, OBOJIIOLIUA, ABWIKYIIUC CHIIBL

(dakTopsr) IBOJTIOIIHH, MIPUCIIOCOOTICHHOCTb OpraHU3MOB,
BUJI000pa3oBaHWe,  HKOJOTHYECKHE  (aKTOpbl,  DKOCHCTEMA,
IMPOAYLCHTEI, KOHCYMCHTHEI, PEAYLCHTHI, nenn IIUTaHusd,

9KOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMmenue uznaratb OMOJIOTHYECKUE TEOPUH (IBOTIONMOHHAsS Teopust Y.
JlapBuHa, CHHTETHYEeCKass TEOpHsl  SBOJIIOIMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apopiieBoro cxoactBa K.M. bapa, uepenoBanus
[JIaBHBIX HampaBieHui u myteil sBomounu A.H. CeBeprioBa, yueHus
o Owmochepe B.U. Bepnaackoro), omHpeneisiTh TpaHUIBI HUX

IMPUMEHUMOCTH K )KUBBIM CUCTCMaM

YMeHne BIaAeTh METOJaMH HAyYHOTO IIO3HAHUS B OHOJIOTHH
(HaOJMIOICHUE W OMMCAHNE >KUBBIX CHCTEM, MPOIECCOB U SIBJIICHMIA,
OpraHu3aruss W IMPOBEJCHHE OMOJOTUYECKOTO OKCIICPUMEHTA,
BBIJIBIDKCHUE  TUITOTE3bI;  BBIABJICHHE  3aBHUCUMOCTH  MEXIY
WCCTETyeMbIMU BEIUYHNHAMHU, o0BsicHEHHE MOJTY9€HHBIX
pe3ybTaTOB, WCIOJAB30BAHHBIX HAYYHBIX TIOHSATUH, TEOPHH U
3aKOHOB; YMEHHE [elaTh BBIBOJBI HAa OCHOBAaHWUU TOJYyYEHHBIX

pe3yIbTaToOB)

YMeHue  BBIICNATH  CYIIECTBCHHBIC  IMPU3HAKA  CTPOCHHS
OMOJIOTUYECKHX OOBEKTOB: BHJIOB, TOMYJSAIUNA, MPOIYIICHTOB,
KOHCYMEHTOB,  pCIYIICHTOB, OHOICOIICHO30B W  DKOCHUCTEM;
OCOOCHHOCTH  TPOIIECCOB HACJIEACTBEHHOMN M3MEHYHUBOCTH,
€CTECTBEHHOr0 0TOOpa, BUI000pa3OBaHUs, NPUCIIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBUS 3KOJIOTMYECKUX (PAaKTOPOB HA OPraHU3MBI,
nepeHoca BEMIECTB M IIOTOKA JHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHCHHM B JKOCHUCTEMaX CBOEH MECTHOCTH,

KpYroBopoTa BCIICCTB U OHMOr€OXUMHYECKUX IOUKJIOB B 6noc¢)epe

YMeHue [NpUMEHATh MOJY4YEeHHble 3HaHUA [UIl  OOBSCHEHMS
OMOJIOTUYECKUX MTPOLIECCOB U SBJICHUH, JUI NPUHATUS IPAKTUYECKUX
peleHnii B TNOBCEJHEBHOM KM3HM B LEIAX oOecredeHus
0€30I1aCHOCTH CBOETO 3JI0POBbsSI U 37I0POBbS OKPYXAIOIIUX JIOJAEH,
COOMIOJICHUsT HOPM TIpPaMOTHOTO TOBEJCHUS B  OKpyXaromei
OPUPOIHON cpefe; NMOHMMaHME HEOOXOAMMOCTH HCHOJIb30BAHUS
JOCTIDKEHUI ~ COBpEMEHHOM  OMOJIorMH Uil PAl[MOHAIBHOTO

MMpUPOA0II0JIb30BAHUA
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YMeHue pemarth eMeHTapHble OUOJIOTHYECKUE 3aaul, COCTaBIATh

CXEMBI [IEpPEHOCA BELIECTB U SHEPTUU B 3KOCUCTEMAX (LIETIH TUTaHUS)

YMeHue BBINOJNHATH Ja0OpaTOpPHBIE W TPAKTHYECKHE pPabOTHI,
coOmonaTe mpaBwia mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM

000pyTI0BaHHEM

YMeHue KpUTHYIECKH OIICHUBATh ¥ MHTEPIIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOIO  COJEpP)KaHMUs, BKIIOYAIOIIYI0 IICEBJOHAy4YHbIE
3HaHUSI W3 pPa3nu4HbIX HCTOuyHUKOB (CMMU, HayuHO-momynspHbIE
MaTepHuabl); pacCMaTPUBATh TJI00ATBHBIE IKOJIOTHUYECKHUE TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO

ITO3HUIIHIO

10

YMmenue coziaBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIIEHUS,
000011251 OMOJIOTHYECKYIO0 HH(OPMAITHIO U3 HECKOJIBKIUX UCTOYHHUKOB,

rpaMOTHO MCHOJB30BaTh OHATUNHBIN arnmnapar OMOJOruu
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INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1 buonorus kak Hayka

11 buonoruss — Hayka o xuBOi mpupozae. Ponp Ouonoruu B (GopMHpOBaHUHU

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HAyK

Metoapl IO3HAHUSA KHUBOW TIPUPOJBI (HAOIIOIEHNE, SKCIIEPUMEHT, OTIMCAaHUE,
1.2 u3MepeHue, Kinaccuukanus, MOJAETUPOBAaHUE, CTaTHUCTHUYecKas o0paboTka

JTAHHBIX)

2 JKuBpIe crCcTEMBI M UX OpPraHU3aLus

51 JKuBble cucTeMbl (OMOCHCTEMBI) Kak MTpeaMeT u3ydeHus Ouosiorun. CBolcTBa

OnocucTeM M BX pa3HooOpasue

YpoBHU OpraHU3aluu OMOCUCTEM: MOJIEKYISPHO-T€HETUYECKUH, KIETOUYHbII
2 2 b 2

OpraHU3MEeHHBI!, MOMYJISIMOHHO-BUOBON, IKOCUCTEMHBIH, OrochepHbIi

3 XUMUYECKUH COCTaB M CTPOCHUE KIETKHU

XUMUYECKUN COCTaB  KIETKHM. XUMHUYECKHE DJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
3.1 MHUKpOdJeMEHThl. Bojga W MuHepaibHbie BemiecTBa. DOYHKIMM BOABI U

MHHEPaJIbHBIX BellecTB B kKieTke. [lognepxanne ocmoTrnueckoro 6agaHca

benku. CoctaB u cTpoeHHe OEIKOB. AMHHOKHCIOTHI — MOHOMEpBI OEJKOB.
HeszameHumMble ¥ 3aMEHMMblE AMUHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YpOBHH CTPYKTYpbI OEITKOBOIT MOJIEKYIIHI (TIEPBUYHAS, BTOPHYHAS, TPETUYHAS U
) YeTBepTUYHASl CTPYKTypa). XHMMHYECKUe CBOMCTBa OenkoB. buomormueckue
' GbyHKIMY OCJKOB.

®depMeHTHI — OMoJIoTUYECKUe KaTanu3atopbl. CTpoeHHe QepMeHTa: aKTUBHBIN
HEeHTp, cyOcTtpaTHas crnenuduuHoctb. Kodepmentsl. Butamunpl. Otianuus

Q)epMCHTOB OT HCOPTraHNYCCKHX KAaTAJIN3aTOPOB

VYraeBoipl: MOHOCaxapupl (II0K03a, prulo3a U Ae30KcHpub03a), aucaxapuiabl
(caxapo3a, J1akTo3a) W IoJMcaxapuabl (Kpaxmal, TJMKOI€H, ILeJUII0JI03a).
313 buonornyeckue GyHKIIUN YIIEBOIOB.

' Jiunuasl:  TPUTIMLEpHUAbl, cTepounsl, ¢ochomunuasl. 'mapoduiabHO-
rusipooOHbIe cBolicTBa. buonormdeckue ¢ynkuuu nununos. CpaBHEHUE

YrieBoJ0Bs, OCIIKOB U JIMIIUAOB KaK UCTOYHHUKOB SHEPTHUU
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Hyxneunossie kucnorsr: IHK 1 PHK. HykiieoTn el — MOHOMEpBI HyKJIIEMHOBBIX
kucnot. Crtpoenue u ¢ynkmuu JIHK. Crpoenwe u ¢ynknun PHK. AT®:

CTpoeHHUE U (PyHKIUU

3.5

Hwuronorusa — Hayka o kierke. Knetounas teopusi. MeToapl M3ydeHuUs: KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOiue npu3sHaky KJIETOK: 3aMKHYTast
HapyxHass MeMOpaHa, Mojekynbl JIHK kak reHernyeckwii anmapar, cucrema

cuHTE3a Oerka

3.7

Tune! kneTok: sykapuoTudeckas u npokapuotuieckas. OcoOEHHOCTH CTPOEHUs
npokapuoTHueckoil  kietku. Kierounast creHka Oaxtepuil. CrpoeHue
JYKapUOTHYECKON KJIeTKH. OCHOBHBIE OTIUYHS PACTUTEIHHOM, KUBOTHOU W

rpuOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KJICTOYHASl CTCHKA, TJIMKOKAIMKC, WX
¢dbynaknuu. [1nazmarugeckas MmemOpana, e€ cBoiictBa v ¢pyHkimu. [luTomnasma u
e€ opranongpl. OmHOMEMOpaHHBIE OpPraHOWIBI KJIETKH: DHIOIUIA3MAaTHYeCcKast
cetb (OIIC), ammapar [oabmkm, sm30coMbl. [loyaBTOHOMHBIE OpPraHOMIBI
KJIETKH: MUTOXOHIPHH, TUTaCTUABL [IporcxokIeHne MUTOXOHAPHN U TUIACTHI.
Buapr mnactua. HememOpanHBIE OpraHowibl KIETKHA: prOOCOMBI, KIETOYHBIN

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOUI0B KIETKU. BritoueHus

9

SAnpo — perynsTopHslii HeHTp KieTku. CTpoeHHe siapa: saepHas 000JI0YKa,

KapuoIlia3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcHOpT BEIIECTB B KIETKE

H(I/BHGI[GSITCHBHOCTB KJIC€TKU

4.1

OOmMeH BemIecTB, WM META00JM3M. ACCUMIIIANMS (TUIACTUYECKUNA OOMEH) W
JTUCCUMMJIIANINS (SHEPTETUYSCKHM OOMEH) — JIB€ CTOPOHBI €MHOTO TpoIecca
meTabonu3ma. Tumbl oOMeHa BEHIeCTB: aBTOTPO(dHBII U rerepoTpodHbIil. Poib

(hepMeHTOB B 0OMEHE BEHIECTB U [IPEBPALICHIUH SHEPTUHU B KIETKE

4.2

®ortocuntes. CBeroBas U TeMHOBas Pa3bl poTocuHTE3a. Peakiuu GoTocunTesa.
D¢ddextuBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3A IS )KU3HU Ha 3emiie.
Bnusinue ycnmoBuit cpenbl Ha (OTOCHHTE3 W CHOCOOBI TMOBBIIICHUS €TI0
MPOJYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpyIolue OakTepun. 3HAueHUE XEMOCHHTEe3a s

JKA3HM Ha 3emiie

4.3

9HepreTI/IquKHﬁ OOMEH B KIIETKE. Pacmierienue BCIICCTB, BLIACICHHUC H
AKKYMYJIIMPOBAHUEC OSHCPruh B KIICTKEC. OTalbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KCHI/Ie n €ro0 BU/BI. KI/ICJ'IOpO,Z[HOC OKHCJICHHC, UM KJICTOYHOC

npIxanue. DPPEeKTUBHOCTh IHEPTeTUIECKOTO OOMeHa
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4.4

Peakiium marpuuHoro cuHTe3a. [leHernyeckas wuHpopmamms u JJHK.
Peanu3anus reHetnueckoil nHpopManuu B KIeTke. | €eHeTUYeCKUil KOJ U ero
cBoiicta. Tpanckpurnims — matpuunbsiii cuate3 PHK. Tpauncsus — buocunres

6enka. KogupoBanue amuHOKUCIOT. Posib prbocom B OnocuHTe3e Oenka

4.5

Hexnerounsie ¢opmsl xu3Hn — BUpychl. Mctopus otkpeitus Bupycos (/1.U.
NBanoBckmii). OCOOCHHOCTH CTPOCHHUSI W IKH3HEIACITEIHLHOCTH BHUPYCOB.
bakrepnodaru. bone3nu pacreHui, KMBOTHBIX W YEJIOBEKA, BBI3BIBACMBIC
BupycaMu. Bupyc ummynoaeduuura yenoseka (BUY) — Bo3doyaurens CITN da.

[IpodunakTrka pacnpoCTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIA

Pa3sMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1uki, wid >KU3HEHHBIM HHUKI Kietkun. Wutepdaza u mutos.
[Ipoueccel, nporekaromue B uHTEepdasze. Perumkauust — peakius MaTpU4HOTO
cuate3a JIHK. Crtpoenme xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JlunionHBIH W TAIUIOWAHBI  XPOMOCOMHBIE  HAOOpBL. ~ XpOMaTHIBI.
[{utonorndeckne OCHOBBI PA3MHOKCHUS W WHAWUBUIYATBHOTO Pa3BUTHS
OpraH13MOB.

Henenue kinetku — muro3. Craguu mutosa. [Ipoueccel, mpoucxonsnme Ha

Pa3HBIX CTAAUAX MUTO3A. broornaeckuii CMBICII MUTO3a

S

®opMbl pa3MHOKEHHSE OPraHU3MOB: Oecriosioe  1MoJioBoe. Buuel Gecrosoro
pa3sMHOXEHHS: JCJICHHWE HaJBOE€, IMOYKOBAHHE OJHO- W MHOTOKJICTOYHBIX,
cniopooOpa3oBaHue, BEreTaTUBHOC pa3sMHOKCHUE. HckyccTBeHHOE

KIIOHHUPOBAHUE OPraHUu3MOB, €I'0 SHAYCHNEC JI1 CCIICKIIUN

53

[TonoBoe pazMHOKEHHE, €r0 OTIHYUS OT OECIOJIOro.
Meiio3. Craaunm wmeno3a. IIpouecchl, MpoUCXOmsAlMe Ha CTaausx MekHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cMpici u

3Ha4YCHNUE MEN03a

54

I'amertorenes — mpouecc 00pa3oBaHus MOJOBBIX KIETOK Y KHUBOTHBHIX. [losoBbIe
JKeJe3bl: CeMEHHUKH U AnYHUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK —
rameT (CepMaTo30u/l, SIMIeKIeTKa) — cliepMarorenes u oorene3. OcoOeHHOCTH

CTPOCHHUA SIUIIEKIICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTCHOFGHCS

5.5

WnpuBuayansHoe  pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(3MOpuorenes). Jtanbl SMOPUOHATILHOTO PAa3BUTHUS Y TO3BOHOUHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, opranoreHes. IloctamOpuonanbHoe passutue. Tumbl
NOCTAMOPHOHANIBHOTO Pa3BUTHSL: MpsMOE, HenpsiMoe (JIMUMHOuYHOE). BrusiHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHbBIE

ypOZCTBa.
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Poct u pasButue pacreHuil. OHTOTE€HE3 LIBETKOBOI'O PACTEHMs: CTPOECHHE

CCMCHHU, CTaIUN PASBUTHUA

HaCHeI[CTBeHHOCTB U USMCHYMBOCTb OPraHN3MOB

6.1

[Ipeamer u 3amaum renetuku. Mcropus pa3sBuTus reHeTUKU. Briaa poccuiickux
U 3apyOe)KHBIX YU€HBIX B pPa3BUTHE TEHETUKH. METONIbl TEHETHKH
(THOPHUIOIOTHYECKUH,  IUTOTCHETUYCCKUH,  MOJICKYJISIPHO-TCHETUYCCKU ).
OcHOBHBIE '€eHEeTHYECKHE TIOHSTHSA. | eHeThuecKas CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMaxX CKpEUIMBAHUI

6.2

3aKOHOMEPHOCTH HACJIeIOBaHUS MPU3HAKOB, yCTaHOBJIeHHBIE [. MeHnenem.
MonoruOpuaHOE CKpellMBaHUe. 3aKOH €AMHO0Opa3usi THOPUIOB TEPBOTO
nokoneHus. [IpaBuwio JOMUHUpOBaHUsS. 3aKOH PACIICTUICHUS TMPU3HAKOB.
I'unioresa yncroTel rameT. [10JIHOE M HEMOJIHOE IOMUHUPOBAHUE.

JurnOpuaHoe CKpeudBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBAHUSI IPU3HAKOB.
[{utoreHeTHYECKHE OCHOBBI AUTHMOPHIHOTO CKPENIMBAHUS. AHAITM3UPYIOIIEE
cKkpernuBaHue. VICronp30BaHME = aHATW3HUPYIOMIETO  CKPENIMBAaHHUS IS

OTIpe/IeNIEHUsl TEHOTHIIa 0COOHN

6.3

CuerieHHOe Hacien0BaHue Npu3HakoB. PaboTta T. Moprana no cremnjieHHOMY
HaclleIoBaHUI0 TIeHOoB. HapylieHue cuensieHus TeHOB B pe3yibTare
KpOCCHUHIOBepa. XpOMOCOMHasi TEOpUs HacleACTBEHHOCTH. ['eHeTmueckue
KapThl.

I'enetnka mona. XpoMOCOMHOE€ OIpeneneHue mnoia. AyToCOMBI U IOJIOBbIE
XpoMOCOMBI. ['oMorameTHeie U rereporamerHble opraHusMbl. HacnenoBanue

IIPU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

H3menunBocTh. BHObl H3MEHUYMBOCTH: HEHACIIEACTBEHHAS M HACJIEACTBEHHAS.
Ponr cpempl B HEHAclEeACTBEHHOW W3MEHUYMBOCTH. XapaKTepUCTUKa
MOIU(GUKAITMOHHOW HW3MEHYMBOCTH. BapwanMoHHBIA psII WM BapHallMOHHAS
kpuBas. Hopma peakmum mnpusHaka. KosuuecTBeHHbIE W KadeCTBEHHbBIC

IIPHU3HAKHU U UX HOpMaA PCAKIUU. CsolicTBa MOHH(i)HKaHHOHHOﬁ HU3MCHYNBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaSI, HWiIKM TCHOTHUIIMYCCKasA, HU3MCHYHMBOCTD. KomOunatusHas
W3MEHYMBOCTh. Melo3 U I0JIOBOM nmponecc — OCHOBa KOMOHMHATHBHOU
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH U3MCHYHNBOCTD. Knaccmbnxaum[ MYTaHHﬁI
TCHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacToTau IMPUYIHHBI MYTaHHﬁ. MYTal"eHHLIC
(I)aKTOpLI. 3aKOH TOMOJIOTHYECKUX psAAOB B HaCJEICTBEHHOM H3MEHYHBOCTH

H.N. BasuioBa

6.6

I'eneTnka dYemoBeKa. KapI/IOTI/IH yesoBeka. OCHOBHEIC METOJAbI TCHCTHKHU
YCJIO0BCKaA: reHeaHOFquCKHﬁ, 6J1H3HeLIOBBII>i, HHTOFGHCTHQCCKHﬁ,

OMOXUMUYECKUH, MOJEKYIIpHO-reHeTndeckuil. CoBpeMeHHOE OIpeieieHne
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IEHOTUIIA: [IOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHCIIE C
nomompio ITI[P-ananu3a. HacnencrBenHble 3a00JieBaHUS 4YEIOBEKA: I'€HHBIC
00J1€3HH, 00JIE3HU C HACJIEACTBEHHON MPEAPACIIONI0KEHHOCTHIO, XPOMOCOMHBIE
6one3nu. CoMaruyeckue U TeHepaTHBHbIe MyTaluu. [IpuHIMIBI 310pOBOTO
oOpa3a >KM3HM, JUArHOCTHKH, NPO(PUIAKTUKM U JIEYEHUS] TE€HETHYECKUX
0one3Hel. Menuko-reHeTu4eckoe KOHCYJIbTUPOBAHMUE. 3HayeHue
MEAMIIMHCKOW TIE€HETHMKU B MPEJOTBPAIICHUNM U JIEYEHUH TIE€HETHYECKUX

3a00JI€BaHUI YETIOBEKA

Cenekuust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U IpoLecC. 3apoKJIE€HUE CEeNEeKIMH U JOMECTHKaIHS.
VYuyenue H.M. BaBwioBa 0 1EHTpax NPOUCXOXKACHUS M MHOTOOOpa3us
KYJIbTYpPHBIX pacTeHuil. LIeHTpbI MpoucX0oXAeHUS JOMaITHUX KUBOTHBIX. COpT,

nopoja, MTaMM

612

CoBpeMeHHBIE METOMBI CENIeKIuy. MaccoBblli M MHAWBUIYaTbHBIH OTOOPHI B
CEJIEKIIMM PACTeHUN U KUBOTHBIX. OlEHKa 3KCTephepa. BIM3KOopoACTBEHHOE
cKkpenuBaHue — WHOpuauHT. YucTtas nuHusa. CKpenuBaHWE YHCTHIX JTHMHUH.
I'erepo3suc, win rubpuanas cuia. HepocTBeHHOE CKpelBaHUE — ayTOPUIUHT .
Otnanénnas tubOpuam3anus U €€ ycrnexw. VICKyCCTBEHHBIH MyTareHe3 H
MOJTy4eHUE MOJIUIUIONAOB. JIOCTHXKEHHs CENeKUUM PpACTEHUM, JKUBOTHBIX H

MHUKPOOPIraHU3MOB

7.3

buorexHosorus Kak OTpacib IHMPOM3BOACTBA. ['€HHas WHXeHepus. OTamsbl
co3manusa pekomOuHanTtHOW JIHK ®m tpancrennsix opranmsmoB. Kierounas
uHxeHepus. KinetouHele KyabTypbl. MUKpPOKIOHAJIBHOE PAa3MHOXXEHUE
pactenuid. KiionupoBaHue BBICOKOHPOAYKTUBHBIX CEIbCKOXO35HCTBEHHBIX
OpraHu3MOB. DKOJIOTUYECKHE M dTHYecKkue npoodiembl. [MO — reHeTHYecKn

MOI[I/I(bI/IL[I/IpOBaHHble OpraHru3Mbl

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT coepKAHUS

DBOMIOIMOHHASA OHOIOTUS

1.1

DBOJIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Boouuu.  [lajgeoHTOsIOrMYECKHE:  MOCIIENOBATEIBHOCTD
HOSIBJICHUSI BUJIOB B MaJE€OHTOJIOTMYECKON JIETONMCH, MEPEeXOAHbIe (OPMBI.
buoreorpaduueckue: cxonctBo M paznuuue (GayH U (GIOp MaTepuKoB U

OCTpPOBOB. 3M6pI/IOJ'IOFI/I‘-ICCKI/ICI CXO0ACTBAa W pas3indyud 3M6pI/IOHOB Pa3HbIX
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BUJIOB IIO3BOHOYHBIX. CpaBHI/ITeJ'IbHO—aHaTOMI/I‘IGCKI/IeI TOMOJIOT'MYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHkl, aTaBHU3MBbI. MOJICKy.]IHpHO -
OHOXMMHUYECKUE: CXO0JACTBO MCXaHHM3MOB HACJICACTBCHHOCTH W OCHOBHBIX

MeTab0IMUECKUX MTYTEH Y BCEX OPraHu3MOB

1.2

OpomononHass  Teopuss Y.  Jlapuna. [lpeanochuiku  BO3HUKHOBEHUS
napBUHU3MA. JIBMKYIIME CHIIBI SBOJIONWU BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOKEHHE ITPU OrPAHUYEHHOCTH PECYPCOB, HEOTIPEIETEHHAS U3MEHYUBOCTb,

O6opb0a 3a CcyIlecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Tteopust sBomoonuu (CTD) U OCHOBHbIE €€ TOJIOKEHHUS.

MuxkposBontouus. [lonmymamus kak eIMHUIA BUAA U 3BOJIIOLHA

1.4

JBuxymue cuibl (pakTophl) SBOJIIOLMKA BUIOB B npupoie. MyTalnOHHBINA
mporiecc U KOMOMHATHBHAS M3MEHYUBOCTh. [[OMyISUOHHBIC BOJHBI U Jpei(
reHoB. V3onsums u Murpanus. EcrectBeHHbIi 0TOOp — HampasIstonuil Hhakrop
3BOJIIOLIMU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcrocoOACHHOCTh OpPraHU3MOB KaK pe3yinbTaT »dBOJOIUH. [IpuMepsl
MIPHUCTIOCOOJICHUH Y OPraHu3MOB. ApOoMOP(O3bI M UANOA AN TAIIHAH.

Bun wu  BugooOpazoBanme. Kpurepunm Buma. OcHoBHbIE  (HOPMBI

BHJI000pa30BaHus: reorpaduieckoe, SKOJIOTHIECKOE

1.5

MaxkposBomtonusi. @DOpMbl  3BOMIONUM:  (uIeTHYeCKas, AUBEpreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocts 3Bosonnn

Bo3HukHOBEHHE 1 Pa3BUTHC )KN3HU HA 3emire

2.1

Jlonay4yHbl€ MNpeICTaBICHUS O  3apOXKJICHUM KU3HU. HaydHwle rumnoresbl
BO3HMKHOBEHHUSI KM3HM Ha 3eMmJjie: abHMOoTeHe3 W MaHCHEpMHsI. XHUMHYSCKas
IBOMIONMS.  OKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW SBOIIOIUH.
Havanwsubie aTamnel 6uosnoruygeckoii ssomtonuu. ['unoresa PHK-mupa. Ilepsbie

KJIICTKH U UX 3BOJIFOLIMA. cDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHnu3MoOB

2.2

PazButne xu3Hu Ha 3emiie mo spaM u nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. Ilaneosoiickas spa u €€ MepuoIbl: KEMOPHICKHUH,
OPIOBUKCKUW, CUIYPUICKUNM, JE€BOHCKUH, KaMEHHOYTOJbHBIM, MNEPMCKUMN.
Me3o30iicKas opa 1 €€ epUoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30lickas 2pa u €€ mepuoibl: TNaJCOTrCHOBBIM, HEOTECHOBBIMH,
AQHTPOINOICHOBBIM. XAapaKTepUCTHKA KIMMAaTra U Te0JIOTMYECKUX IIPOLECCOB.

OCHOBHBIE ATaIlbI 9BOJIIOLNU PACTUTCIIBHOI'O U ’)KUBOTHOT'O MHpaA. ApOMOp(I)O3BI
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y pacTeHui M KXUBOTHBIX. IlosiBIeHUE, pacuBET U BBIMUpPAHUE IPYIIl KUBBIX

OPraHu3MoOB

2.3

Cucrema OpraHMYecKOro Mupa Kak oOTpaxkeHue -HBoouMH. (OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIIBI OPraHN3MOB

24

OBoJIIOLMS YenoBeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue mpencraBieHui o
IPOUCXOXKICHUN 4esoBeka. MeTospl M3ydeHusi aHTpomnoreHesa. CxoicTtsa u
pasnuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE M0JI0KEHUE YEIIOBEKA.

JBwxymue cuibl (hakTopsl) aHTpornorenesa. HacneacrBenHas u3MEHYUBOCTh U
€CTeCTBEHHbINH 0TOOp. OOILIeCTBEHHBIH 00pa3 *U3HU, U3TOTOBJICHHE OpPYIUil

TPYy/a, MBILJICHHE, PEYb

2.5

OcHOBHBIE CTaIUU W BETBU DBOJIOIMM YeJIOBEKa: aBCTpasonuTeku, YemoBek
ymenbii, YenoBek mnpsmoxonsamuii, YenoBEeK HEaHAECPTAIbCKUM, YemoBek
pa3yMHbIii. Hax0lKi MCKOMAeMbIX OCTAaHKOB, BpEMs CYIIECTBOBAHHUs, 00JIaCTh

pacnpocTpaHeHus, 00bEM roJIOBHOIO Mo3ra, 00pa3 *KHU3HU, OPYAUS

2.6

UYenoseueckue pacsl. OCHOBHBIE OOJIBbIIINE pachl: eBpOIleonIHas (eBpa3uiickas),
HEerpo-aBCTpajouaHasi  (PKBaTOpHalibHAasg),  MOHroJjioujaHas  (a3MaTcko-
amMepuKaHckas). UepTel mpUCHOCOOIEHHOCTH MPEICTABUTENEH 4YEI0BEYECKUX
pac K ycloBUSM cylllecTBoBaHus. EnuHcTBO uenmoBeueckux pac. Kputuka

pacuzma

Opranu3Mbl ¥ OKpyXaromiasi cpeia

3.1

DKOJIOTUSl KaK HayKa. 3aladyd U Pasfesibl SKOJIOrHH. MeToIbl 3KOJOTrHYeCKUX
ucCle0OBaHUE.  OJKojornyeckoe  MupoBo33peHue.  Cpenpl  oOuTaHus

OpraHMn3MOB: BO/IHAaA, HA3EMHO-BO3AYIIHAA, IOUYBCHHAA, BHYTPHOPraHU3MCHHas!

3.2

Okonoruueckue (akropsl. Kiaccubukanus oskongornyeckux — (akToOpoB:
abuoTuyeckre, OMOTUYECKHUE UM AHTPOIOTEHHbIC. J[EHCTBHE 3KOJIOTHUECKHX

(hakTOpOB Ha OPTaHU3MBI

3.3

AbGunotuueckue (akTopbl: CBET, TEMIEpaTypa, BIAXHOCTb. DOTOMEPUOAU3M.
[Ipucnocobnenuss oOpraHu3MoB K JCMCTBUIO a0MOTHYECKUX (DAaKTOPOB.

buonoruueckue PUTMBI

34

buotuueckue (l)aKTOpLI. Buapr OMOTHYECCKHUX B3aHMOJICHCTBHIA: KOHKYPCHI U,
XUOIHUYCCTBO, IIapa3sUTU3M, MYTyaJIn3M, KOMMCHCAJIN3M (HaXJ'Ie6HI/I‘-IeCTBO,
KBapTI/IpaHTCTBO), aMCHCaJIu3M, HeﬁTpaJ'IPBM. 3HaueHUE OHMOTHUYCCKUX

B3aMMOJCUCTBUM IS CymeCTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X
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3.5

OKOJIOTUYECKHE  XapaKTepUCTHKU  nomyasiuuud. OCHOBHBIE  IOKa3aTeNlH
MOIYJIALIMKM: YUCIEHHOCTh, IUIOTHOCTB, POKIAEMOCTb, CMEPTHOCTD, IPUPOCT,

Murpanus. JluHaMuKa 4UCICHHOCTH MONYJISLUN U €€ Peryisinus

Coo01recTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

CoobmecTBo opraHuzMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-nomuHaHTel. CBS3U B

OnoleHo3e

4.2

Okojoruyeckue cucrembl (dkocuctembl). [lonstue 00 skocucrteme u
ouoreoreHo3e. DOYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemeCTB M TIOTOK SHEPruu B
skocucteme. Tpodudeckue (MUIIEBbIE) YPOBHU SKOCHCTEMEI. [TumeBsie enu u
cetu. OCHOBHBIE TIOKa3aTeJIM HKOCHCTEMBI:  Ouomacca, MIPOAYKLHS.
DKOJIOTUYECKHE MUPaMUIBL: MPOIYKIIMH, YHCIEHHOCTH, Ouomacchl. CBolcTBa

9KOCUCTEM: YCTOMYNBOCTb, CAMOpEry s, pazputue. Cykieccus

4.3

[IpuponHbI€ 3KOCUCTEMBI. DKOCHCTEMBI 03EpP U PEK. DKOCUCTEMA XBOWMHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ BKOCUCTEMBI. ATPO3KOCHUCTEMBI. YpO603KOCHCTEMBL.
buonoruueckoe 1 X03UCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (akTop ycroWumBoctH dKocucteM. CoxpaHeHHE

OMOJIOTMYECKOro pa3HO00pasus Ha 3emiie

4.4

Yuenue B.UM. Bepnaackoro o Ouocdepe. ['panuipl, coctaB u CTpyKTypa
o6uochepsl. XKupoe BemecTBo U ero Gynkuuu. OcobeHHOCTH OGUOChEephl Kak
ry100anbHOM 3KOocucTeMBbl. J[MHAMUYECKOEe paBHOBECHME M OOpaTHas CBs3b B
o6uochepe. KpyroBopoTbl BEIIECTB U OHOI€OXMMUYECKHE LMKIIBI 3JIEMEHTOB

(yrnepona, a30ta). 30HaAIBHOCTh O1ocdeprl. OCHOBHBIE OHOMBI CYIIIN

4.5

YenoseuecTBO B Onocepe 3emnn. AHTpOTNIOreHHbIE U3MEHEHHs B Onocdepe.
['mo6anpHBIe FKOTOTHYECKUE TPOOIEMBI.
OcHOBa palMOHATBHOTO YIPABICHUS TMPUPOAHBIMU pecypcaMM U HX

HCIIOJIb30BaHUC. I[OCTI/I)KGHI/IH OMOJIOTUH U OXpaHa IpUupoOabl
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YYEBHO-METOINUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. buonorus, 10 xnacc/ IMaceunux B.B., Kamenckuii A.A., PyOuos
AM. u npyrue /Ilog pen. Ilaceunuka B.B., AxuumonepHoe o0011ecTBO
«3narenscrBo «IIpocBemienuey.

2. buonorus, 11 knacc/ IMaceunux B.B., Kamenckuii A.A., PyOuos
AM. u npyrue /llog pen. Ilaceunuka B.B., AxnnonepHoe o0011ecTBO
«3narenscrBo «lIpocBeiieHue).

3. buonorus. Pabouas Terpans. 10 kinace / B.B. [Taceunuk.

4. buonorust. Pa6ouas Tetpanb. 11 knacc / B.B. [laceunux.

METOJINYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

1. buonorus. 11 wmacc: yueOnuk / B.B. Ilaceunux u ap. — M.:
[Ipocsemienue.

2. buonorms. Pa6odas tetpanp. 11 knacc / B.B. [laceunuxk.

3. Meronndueckoe nocobue k yueOnuky «buomnorus. 11 kmacey.

4. COopnuk 3ananuii 115 moArotoBku Kk EI'D mo 6nosnorun
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