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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke MporpamMmbl MO0 OHMOJIOTUU TEOPETUUYECKYIO OCHOBY
JUIsL ONpeneNieHUs TOJAX0/I0B K (OPMHPOBAHUIO COJEPKaHUS Yy4eOHOTO
npeameta «buonorus» coctaBwiIM: KOHUENTyallbHbIE MojoxkeHus OI'OC
COO o B3aMMOOOYCIOBICHHOCTH LEJEH, COAEP)KAaHUS, PE3YJIbTATOB
oOydueHnsi W TpeOOBaHW K YPOBHIO TIOJTOTOBKH  BBIITYCKHUKOB,
NOJIOKEHUST 00 o0muX LeasiX ¢ [PUHLUIAX, XapaKTePU3YIOUIUX
COBPEMEHHOE COCTOSTHUE CHCTEMBI CpPEIHEro oOlIero oOpa3oBaHUS B
Poccuiickoit deaeparuu, a Takke MOJOKEHUS O crieluduKe OHoJIoTHH, €
3HAQYEHUU B MO3HAHUU >KUBOU MPHUPOJBI U 0O0ECIEYEHUU CYIIECTBOBAHUS
yejgoBeyeckoro  oomiectBa.  CoOrylacHO  Ha3BaHHBIM  MOJIOXKEHUSM,
OTpeJieieHbl OCHOBHBbIE (DYHKIIMM TMpOrpaMmbl 1O OHONOTHHM U e
CTPYKTYypa.

[Iporpamma mo OGuosioruu Ja€T MpeCTaBICHUE O IEsIX, 00 o0Ien
cTpaTeruu oOy4eHus, BOCIIUTAHUS U Pa3BUTHUSI 00YYaIOIIMNXCS CPEeICTBAaMU
yueOHoro npeamMera «buosorus», onpeaenser o0sa3aTebHOE MPEIMETHOE
COZIEp’KaHHE, €ro CTPYKTYPY, PaclpeAciieHHE MO pa3feiaM H Temaw,
PEKOMEHTyeMYIO TOCJIEI0BATEILHOCTh M3YYEHHUsS! Y4eOHOro marepuaia ¢
y4€TOM  MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTHUKU
00pazoBaTEILHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroOImUXCs.

B mporpamMme mo OHOJIOTMM TaK»X€ YYWUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM  JIMYHOCTHBIM,  METAlpEIMETHBIM W  MPEAMETHBIM
pesynbrataMm oOy4eHuss B (OPMHUPOBAHUM OCHOBHBIX BHUJOB Y4€OHO-
MO3HABATENILHON JIEATEIbHOCTH/YU4eOHBIX JACHUCTBUM OOydYarommxcsi 1o
OCBOCHHIO COJIEpkKaHUsI OUOJIOTUUECKOTO 00pa30BaHUsI.

B nporpamme mo Ouonorum (10—11 kmaccel, 0a30BBIA YPOBEHB)
peanr30BaH MPUHIIUI MPEEMCTBEHHOCTH B M3yUYEHUH OWOJIOTHH, OJarojapsi
4yeMy B HEWl IpocMaTpUBaeTCs HAIPaBICHHOCTb Ha Pa3BUTUE 3HAHUMU,
CBSI3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX  OPHMEHTAIlMi JIMYHOCTHU, DKOJIOTMYECKOTO  MBIILICHHUS,
MPEICTABICHUA O 3JI0POBOM 00pase KU3HU U OCpPEKHBIM OTHOIICHUEM K
OKpyXawuied npupoaHont cpexe. Ilostomy Hapsay ¢ H3ydeHUEM
001IEOMOIOTUYECKUX TEOPHil, a TaK)Ke 3HAHUM O CTPOCHUHU >KUBBIX CHCTEM
Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOIECCOB B
nporpaMme 10  OHOJIOTMM  yJIEJIEHO BHUMAHHUE  HCIIOJIb30BAHUIO



MOJIYYeHHBIX 3HAHUW B MOBCEAHEBHOM KU3HU JJIsi PEUICHUS MPUKIIATHBIX
3alady, B TOM 4YHuCle: NpO(UIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUM
YeJIOBEKa, MEIUKO-TEHETHUYECKOrO0 KOHCYJIbTUPOBAHHUSA, OOOCHOBAHHUS
IKOJIOTUYECKU 1€7€CO00Pa3HOT0 MOBEJACHHS B OKPYKAIOMIEH MPUPOAHON
cpelle, aHalau3a BIUSHUS XO3AMCTBEHHOW [EATETbHOCTH YeJOBEKa Ha
COCTOSIHUE€ TPUPOAHBIX M HCKYCCTBEHHBIX OKOCHCTEM. Y CHUJICHHE
BHUMaHHUS K TPUKIAJHOM  HAMpaBICHHOCTH Y4yeOHOro MpeameTa
«buonorusy) MpoAUKTOBaHO HEOOXOAMMOCTBHIO OOECTIeUeHUs YCIOBUM st
pelieHuss OAHOM M3 aKTyaJbHBIX 3aJad [IKOJIBHOTO OHOJOTHYECKOTO
oOpa3oBaHMsI, KOTOpas IMpearnosaraeT (OpMUPOBAHUE Yy OOYyHAIOIIUXCS
CIIOCOOHOCTH a/1alTHPOBATHCS K U3MEHEHUSIM JTUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs 3aHUMACT
BakHOe MecTto. OHa oOecrneunBaer (OPMHUPOBAHHE Yy OOYHAOIIMXCS
IPEJICTaBICHUN 0 HAyYHOU KapTUHE MHpA, paclIupseT u 00001aeT 3HaHU
O JKMBOH mpupose, €€ OTIMYUTENbHBIX IPU3HAKaX — YPOBHEBOU
OpraHM3alid W HBOJIIOIHH, CO3AAET YCIOBUSA JUIS: TO3HAHUS 3aKOHOB
KUBOW mpuponbl, ¢GopMupoBaHUS (YHKIIMOHATBFHOW TPAMOTHOCTH,
HaBBIKOB 37I0pOBOr0 M 0€30macHOro o0Opasza >KHU3HHM, SKOJOTHYECKOIrO
MBILLUIEHUSI, IEHHOCTHOTO OTHOILIEHUS K )KMUBOM IPUPOJIE U YETOBEKY.

bonpmioe 3HaueHuWe OMOJIOTHST HWMEET TakXkKe Ui PElICHHs
BOCIIUTATEIbHBIX M PA3BUBAIOLIMX 3a/lay CPEAHEro o0Iiero oopa3oBaHus,
colanu3anuu  oOyyvaromuxcsa. HM3ydenue Ouosoruu oOecrneunBaeT
ycloBuUs sl (POPMUPOBAHUSI MHTEIUIEKTYaJIbHbIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAILIMOHHBIX HAaBBIKOB, 3CTETHYECKON KYJIBTYPBI, CIIOCOOCTBYET
UHTETpaIi OWOJIOTUYECKUX 3HAHUN C TMPEACTABICHUSMU W3 JIPYTHX
y4eOHBbIX MPEIMETOB, B YACTHOCTH, (U3HKH, XHUMHH U Teorpaduu.
Ha3BaHHble MONOXEHUS O TpeJHa3HAYeHUH Yy4eOHOro ImpeaMera
«buonorus» coctaBUIM OCHOBY ISl ONpPENENICHUs MOIXOJ0B K 0TOOpY U
CTPYKTYPUPOBAHHUIO €T0 COJEP)KaHHUs, NMPEACTABIEHHOTO B MPOrpaMMe 10
OHOJIOTHH.

OT60p conepxkanusi yuyeOHoro mpeamera «buosjorus» Ha 06a30BOM
YPOBHE OCYIIECTBIEH C TMO3MIMKA KyJIbTypOCOOOPA3HOTO TMOJX0Ja, B
COOTBETCTBHUM C KOTOPBIM OOydYaromuecs [OJDKHBI OCBOUTH 3HAHUS U
YMEHHsI, 3HAaUUMBbIe 7151 GOPMHUPOBAHUS OOIIEH KyIbTyphI, OMPEISISIIONINE



aZIcKBaTHOE TOBEJICHHE 4YEJIOBEKa B OKPYKAIOUIEH NPUPOIHOU Cpene,
BOCTpeOOBaHHbIC B MOBCEAHEBHOM JKU3HU U MPAKTUUYECKON NIEATEITLHOCTH.
Oco0o0e MecCTO B 3TOi CUCTEME 3HAaHWM 3aHHUMAIOT AJIEMEHTHI COJICPIKaHu,
KOTOpBIE CIIy)XaT OCHOBOW i (opMuUpOBaHUS TIPEACTABICHUNA O
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHUpPa M LEHHOCTHBIX
OpUEHTALUAX JUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHU3AI[UU OMOJIOTUYECKOTO
oOpa3oBaHUs.

CTpykTypupoBaHHE COACpX)aHUSI y4eOHOro Marepuaia B MpOrpaMme
10 OMOJIOTUH OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUUI
00 OTIMYMTEIBHBIX OCOOCHHOCTSIX >KUBOM HpUPOIBl, O €€ YpPOBHEBOM
OpraHM3alMy U 3BOJIOLUHU. B COOTBETCTBUU € 3TUM B CTPYKTYpe Y4EOHOTO
npeamera «buosIorHs» BBIIETEHBI CIEAYIOUUE COAECPKATEIbHbIE JIMHUU:
«bunonorns kak Hayka. Meronel HaydyHOro mnosHaHus», «Kierka kak
ouonoruyeckas cucrema», «OpraHu3Mm Kak OHOJIOrMYECKash CUCTEMay,
«CucremMa U MHOrooOpazue OpraHMYecKOro Mupa», «IBOJIOLUS >KUBON
IPUPOABDY, « IKOCUCTEMBI U IMPUCYIIHE UM 3aKOHOMEPHOCTI.

[ens u3ydyeHus: yueOHoro npeamera «buosiorus» Ha 6a30BOM YpOBHE
— OBJIQZICHUE O00YYalOIMMUCA 3HAHUSMHU O CTPYKTYPHO-(PYHKIHOHAIBHOU
OpraHu3allid >KUBBIX CHCTEM pPa3HOTO paHra W MpUOOpeTeHHue YMEHUM
UCIIOJB30BaTh 3TH 3HAHUSA I TPAMOTHBIX JIEUCTBUHA B OTHOUIEHUU
OOBEKTOB KUBOW MPHUPOBI U PEIICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JocTtuxeHnue 1enu u3ydeHusl ydyeOHoro mpeamera «buosorus» Ha
0a30BOM ypOBHE 00€CTICUMBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOEHHE O0O0YyYarolIMMHCS CHUCTEMbl 3HAaHUM O OHOJOTMYECKUX
TEOPUSX, YUYEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBUiaX,
CIIy’KallluX OCHOBOW Mg (DOPMUPOBAHMS MPEICTABIECHUNA O €CTECTBEHHO-
HAy4YHOM KapTUHE MHUpPA, O METOJaX HAy4YHOro II03HAaHWs, CTPOCHUH,
MHOTO00pa3u U OCOOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHU3allly, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX UCCIIECOBAHUIX B
OMOJIOTHH;

dbopmupoBaHue y oOyyJaronmxcs MO3HABATEIIbHBIX,
WHTEJUIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH B IMpoOllecce aHallu3a
JAHHBIX O MYTSAX Pa3BUTUS B OWOJIOTMH HAYYHBIX B3IJISAOB, HACH H
MOJIXO/I0B K M3YYEHHIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alINH;



CTaHOBJICHHE Yy OOydaronuxcsi oOued KyabTypbl, (YHKIMOHAIBLHON
IPaMOTHOCTH, pPa3BUTHE YMEHUU OOBACHATH M OLEHUBATH SIBJICHUS
OKPYXAIOIIEro MUpa XKWBOW MPHUPOJBl HA OCHOBAaHWUW 3HAHWUN W OIIBITA,
MOJIYYCHHBIX TIPH U3yYECHUU OUOJIOTHH,

dbopmupoBaHre y oOy4aromMXcsi yMEHUN WLTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW JIEATETbHOCTH YeJIOBEeKa,
pa3BUTUU COBPEMEHHBIX MEUITUHCKHUX TEXHOJOTUN u
arpoOMOTEXHOJIOTU;

BOCITUTAaHNE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM
KUBOM TPHUPOJIbI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHUS K HEH,
COOJIIOJICHUST ATUYECKUX HOPM TMPU TPOBEICHUHU OUOJOTHYECKUX
HCCJICIOBAHUM;

OCO3HAHWE IICHHOCTH OHWOJIOTMYECKUX 3HAHWA IS TIOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOH KYJIbTYpBI, 1 (HOPMUPOBAHHS HAYIHOTO
MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHHM B TMOBCEIHEBHOMU
KU3HH TSI OIICHKH TIOCJICJICTBUMA CBOEH NIEATEIHHOCTH IO OTHOIICHHIO K
OKpYyXXaromie cpeie, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHME U
coOto/iIeHne Mep nMpoUIaKTUKU 3a00JIEBaHHM.

B cucreme cpemnero o6miero oopazoBanusi «buonorusy, usydaemas
Ha 0a30BOM YpOBHE, SBISIETCA OO0sA3aTEIbHBIM YYEOHBIM MPEIMETOM,
BXOJISIIIMM B COCTaB TpeaMeTHON obmactu «EcTecTBeHHO-HAydHBIE
IPEIMETBD.

Jns m3ydeHwss OMOJIOTMHM Ha 0a30BOM YPOBHE CpEIHEro oOIero
oOpa3zoBanust oTBoautTca 68 uacoB: B 10 kimacce — 34 wyaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorns xak Hayka. CBs3b OHOJOTMM C  OOIICCTBEHHBIMH,
TEXHUYCCKUMU W JAPYTUMH €CTECTBEHHBIMH HayKamH, Quiocoduei,
ATUKOM, JCTETHMKOM U mpaBoMm. Ponb Ouonoruu B (HopMupoBaHHUH
COBPEMEHHOW Hay4HOU KapTUHBI MUpa. CrcTemMa OUOJIOTrHYECKUX HAYK.

MeTonpl MO3HAHUS >KUBOW TPHUPOABI (HAOIIOIEHUE, SKCIEPUMEHT,
omucaHue, U3MepeHue, Kiaccuukaims, MOJACIMPOBAHUE, CTATUCTUUECKAS
00paboTKa JIaHHBIX).

JlemoncTpanum:

[Toptpetsl: Y. apun, I'. Mennens, H. K. Konbios, /[>x. YoTcoH u
@. Kpuk.

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

JlaGopaTopHble ¥ NpakTH4YecKue padoThbl:

[Ipaktuueckas padota Ne 1. «Mcnonp3oBaHue pa3IMYHBIX METOJOB
IIPU U3yYEHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

Kusble cuctembl (OMOCHCTEMBI) KaK MPEIMET U3y4eHHUs OUOJIOTHH.
OTanume KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiicTBa OMOCHCTEM W HMX pa3HooOpaszue. YPOBHM OpraHu3alviu
OMOCHCTEM: MOJEKYJSPHBIN, KJICTOUHBIA, TKAHEBBIA, OpPraHU3MEHHBIH,
MOMYJISILIMOHHO-BUI0BO, YKOCUCTEMHBIN (6roreoneHOTUYECKUiN),
ouocdepHsbIit.

JlemoncTpanum:

Tabmuubr u cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HU», «YPOBHH
OpraHu3alvy )KUBOW MMPUPOIBD».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XHUMHYECKUN COCTaB KJIETKMU. XUMHYECKUE DJIEMEHTBHI:
MAaKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Boia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOABI U MUHEPAIbHBIX BEIIECTB B KjeTke. [lomnepxxanue
OCMOTHYECKOI0 OanaHca.



benku. CoctaB U cTpoeHue OENKOB. AMHUHOKHCIOTHI — MOHOMEpHI
oenkoB. HezameHuMbIe W 3aMEHUMbIE aMUHOKHUCIOTBI. AMHUHOKHUCIIOTHBIM
COCTaB. YPOBHM CTPYKTYPhI OEIKOBOW MOJICKYJIbI (IEPBUYHAS, BTOPUYHAS,
TpeTUYHAsI U YETBEPTUUHAS CTPYKTypa). XUMHUECKHE CBOWCTBA OEJKOB.
buonorndeckue GpyHKINM OCIKOB.

depmeHTHl — OHoOJornyeckue karanuszatopbl. Ctpoenue (epmeHrta:
aKTUBHBIA  IIeHTp, cyOcTpatHas  cnenuduyHoctb.  KodepMeHThI.
Buramunsl. OTinuust GepMEHTOB OT HEOPTAaHUYECKUX KaTaIu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJIOKO3a, pud0O3a M JE30KCUpud03a),
nucaxapujipl (caxaposa, JIaKTo3a) M ToJiMcaxapuibl (Kpaxmal, TJIMKOTEH,
nesoo3a). buonornueckue GyHKIUU yriieBOJOB.

Jlunuasl: Tpuriuuepuasl, Gochomunuasl, crepouibl. I'napodubHo-
ruapodoOHble cBoicTBA. buonornueckne QpyHkuuu nmunuaoB. CpaBHEHUE
YII€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennossie kucnotel: JJHK m PHK. Hykmeotuasl — MOHOMEpHI
HYKJIeMHOBBIX KucI0T. Ctpoenue u ¢pynkiuu JJHK. Ctpoenue u dyHkimuu
PHK. Buast PHK. AT®: ctpoenuie u GyHKIINH.

[utonoruss — Hayka o kierke. Kierounas Tteopuss — mnpumep
B3aMMOJICUCTBUS UJeH U PaKTOB B HAYYHOM MMO3HAHUU. METOIbI N3YUECHHUS
KJIETKHU.

Krnerka kak nenoctHas >xkuBasi cucrema. OOIue MPU3HAKU KIIETOK:
3aMKHYTasi HapyxHas MemOpana, moJiekynabl JIHK kak renernueckuii
anmnapar, CuCTeMa CUHTe3a Oeska.

Tunel KIETOK: dyKapuoTHUecKasi U mpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHS MPOKAPUOTHUECKON KieTKku. KierouyHas cTeHKa OakTepui.
CtpoeHue 3yKapuoTHYECKON KIIETKA. OCHOBHBIE OTJIWYUS PACTUTEIIBHOM,
KUBOTHOM U TPUOHOM KIIETKH.

[loBepXHOCTHBIE  CTPYKTYpPbl KJIETOK — KIETOYHAas CTEHKa,
IIIMKOKANMKUKC, ux (ynkiuu. [Tnazmaruueckas memOpaHa, €€ CBOMCTBA H
dbynkuuu. [uronnazma u e€ opranouasl. OIHOMEMOpaHHBIE OPTAHOUIBI
kietkn: OIIC, anmapar Tonapmku, au3ocombl. [lomyaBTOHOMHBIE
OpraHouJbl  KJIETKU: MHUTOXOHAPHM, Iactuiabl. I[IpoucxoxaeHue
MUTOXOHAPHA W Tuiactua. Bunbl mmactun. HememOpaHHBIE OpraHOMIBI
KJIETKH: PUOOCOMBI, KJICTOYHBINA IEHTpP, IEHTPUOJIN, PECHUYKH, KI'YTHUKH.
OyHKIMHA OPraHOUI0B KJIeTKU. Bxirrouenus.



SAnpo — perynatopHblii LEeHTp KieTku. CTpoeHue snpa: saepHas
000JI04Ka, KapuoIuIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEUIECTB B KIIETKE.

JleMOHCTpauM:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIann, M. Illneiinen, P.
Bupxos, JIx. YorcoHn, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammel: «PacripeneneHne XMMUYECKUX 3JEMEHTOB B HEKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmuer u  cxemsl:  «llepuonuyeckass TaOmuIa XUMHUYECKUX
aneMeHTOB», «CTpoeHue MoJieKydbl BOJAbl», «buocuHTe3 Oenkay,
«Ctpoenue Mozekyibsl Oenka», «CtpoeHue pepmenta», «HykinenHoBble
kucnotel.  JIHK»,  «Crtpoennme  monexkynsr  AT®O», «CrpoeHue
DYKapUOTUYECKOU KIETKN», «CTPOEHUE JKMBOTHOM KIETKM», «CTpoeHue
pacTUTENbHOW  KJIEeTKW», «CTpoeHne MNpOKAPUOTHYECKON  KIIETKU»,
«CTpoeHue spa KIETKN», « YTIIEBOIAB, «JIUmuIb».

O6opynoBaHue:  CBETOBOM  MHKPOCKON,  OOOpyJOBaHHWE  JJisi
IIPOBENCHUS HAOIIOACHUMN, U3MEPEHU, SKCIIEPUMEHTOB, MUKPOIIpENapaThl
pPaCTUTENbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlabopaTtopHas padota Ne 1. «M3yuenne kaTtaIuTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

JlaGoparopHas pabota Ne 2. «M3ydyeHue cTpoeHuUs: KIETOK PacTEHUH,
KUBOTHBIX U OaKkTepUil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax
Y UX OIUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOmeH BellecTB, WM METa00Iu3M. AcCCUMUIALUSA (TUIACTUYECKUN
OOMEH) M JUCCUMWISLUS (PHEPreTHYEeCKMd OOMEH) — JBE CTOPOHBI
eIMHOTO Tpolecca Merabonusma. Poslb 3aKOHOB COXpaHEHMs BEILECTB U
HHEPruM B IOHUMAHUHM METa0OIU3MA.

Tunel oOMeHa BemecTB: aBTOTPO(HBIM U reTepoTpodHbId. Pob
(dbepMeHTOB B 0OMEHE BEILIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBas ¢aszbl QorocuHTe3a. Peakiuu
dborocunTe3a. DPpheKTUBHOCTL (hOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS
*U3HU Ha 3emuie. BrusHue ycnoBuit cpenbl Ha (OTOCHHTE3 U CIIOCOOBI
MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.



XeMOCHUHTE3. XeMOCUHTE3UPYIOIINE OaxkTepuu. 3HayeHue
XEMOCHUHTE3a JJIsl )KU3HU Ha 3eMIIE.

DOHepreTuueckuii oOMeH B  KjeTke. PacuienjieHue BeIIECTB,
BBIJICJICHUE W  aKKyMYJUpPOBAaHUE OHHEPrUM B  KJIETKE.  JTambl
PHEpreTuyeckoro oOmeHa. [nukonu3. bBpokeHne W ero  BUIBL
KucnopogHoe oOkwHCIIEHHE, WU KIETOYHOE JbIXaHWe. OKUCIUTEIBHOE
dbochopunupoBanue. IHPEKTUBHOCTb IHEPTETUUECKOTO OOMEHA.

Peaknuun mMatpuuHoro cuntesa. 'enermueckas unpopmanus u JTHK.
Peanuzauus reHermyeckod MHGOpMaLMK B KIETKE. ['eHeTudeckuid Koa u
ero cBorcrBa. Tpanckpuniusi — matpuunbiil cuHTe3 PHK. Tpancmauus —
ouocunTe3 Oenka. Dranbl TpaHcasiuuu. KogupoBanue aMuHOKUCIOT. Pob
pubocoM B OMOCHHTE3E OelIKa.

HexneTtounsie popMbl )KU3HU — BUPYCHI. FICTOpHST OTKPBITUSI BUPYCOB
(1. W. NBanoBckuii). OCOOECHHOCTH CTPOCHUS U >KU3HEHHOTO IIMKJIA
BUpycoB. bakrtepuodaru. bone3Hu pacTeHui, XKUBOTHBIX M YEJIOBEKA,
BbI3bIBa€Mble BHUpycamMHu. Bupyc unmmyHopedunurta dyenoreka (BUY) —
Bo30Oynutens CIIMla. OOpatHast TpaHCKpUIMIUs, peBepTa3a U MHTErpasa.
[TpodunakTrka pacnpocTpaHEeHUs BUPYCHBIX 3a00I€BaHUIA.

JlemoHcTpanum:

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

Tabmumer wu  cxembl: «Tunel  muTanus»y, «MeTaboau3my,
«MuToxoHIpUY, «OHEpreTuYeCcKui oOMen, «Xnopomnnacr,
«Dotocunre3», «Crpoenne [IHK», «CtpoeHune u QPpyHKIMOHUpPOBAHHE
reHa», «CuHTE3  OcaKay, «l'enetnueckut  kox»,  «Bupyce»,
«bakrepuodarn», «Crpoenne u >ku3HeHHBbIM 1ukia Bupyca CIIW]/Ia,
oakTepuodaray», «Pemnukanus JJHK».

O6opynoBanue:  Moaenu-anmmkanuu — «Yasoenue JIHK
TpaHckpunius», «buocunres Oenkay, «CTpoeHHE KIETKW», MOJIETb
ctpykrypsl JJHK.

Tema 5. Pa3sMHOKeHMe W  UHAMBHMAYAJbHOE Ppa3BUTHE
OPraHM3MoOB.

Kietounbrii 1Mk, WIM KU3HEHHBIM WK KiaeTku. WHTepdaza u
muTo3. [Iporeccrl, npoTekatomue B uHTepdase. Perumkarus — peaxius
marpuuHoro cunre3a JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN HaOOp —
KapuoTun. JIMmiaouaHbli ¥ TraluiOMJHBIA ~ XpPOMOCOMHBIE  HAOOpHI.



XpoMmartuasl. LluTonornueckne OCHOBBI Pa3MHOXKEHUS U UHAUBUIYaJIbHOTO
pa3BUTHS OPraHU3MOB.

Henenune winerku — wMuto3. Craguu wmurosa. [Iponeccsl,
IPOUCXOMSIINE HAa PA3HBIX CTAIUAX MHUTO3a. BHOJIOTMYECKUI CMBICH
MHUTO34.

[Tporpammupyemast rubenb KISTKU — aromnTo3.

@dopMbI  pa3MHOXKEHHSI OpraHU3MOB: Oecrosnoe U MojoBoe. Buabl
Oecrnojoro pa3MHOXKEHHUA: JEJEHHE HaJBOE€, IOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, CIHOPOOOpa30BaHME, BEreTATUBHOE Pa3MHOXKECHHE.
M cKyCcCTBEHHOE KIIOHUPOBAHUE OPTAaHU3MOB, €70 3HAYEHUE IS CEJICKIIMH.

[TosoBO€ pa3MHOKEHUE, €TO OTIINYHS OT OECIIOJIOTO.

Meito3. Cragum wmenosa. IIponeccel, nmpoucxonsiue Ha CTagusix
meno3a. [loBenenne xpomocoM B Meno3e. Kpoccnnrosep. buonornueckuii
CMBICJ Y 3HaYE€HHUE MEN03a.

["amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX.
[TonoBbie xene3pl: CEeMEHHUKH M SUYHUKA. OOpa3oBaHuWE U Pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/l, SIUIEKIETKA) — CIEPMATOTeHE3 U
oBoreHe3. OCOOEHHOCTH CTPOEHHUS SUIEKIETOK W CIIEPMaTO30MIOB.
OmnonotBopenue. [TapreHorenes.

NunuBunyanbHoe pa3BuTue (OHTOTeHE3). DMOPHOHAIBLHOE Pa3BUTHE
(amOpuorenes). Otanbl 3MOPHOHAIBHOTO PA3BUTUS Yy TMO3BOHOYHBIX
KUBOTHBIX: JpOOJIeHUE, racTpyisuus, opraHorenes. IloctamOpuonanbHoe
pazBuTHe. TUNBI MOCTAMOPHOHAIBHOTO PA3BUTHS: MPSAMOE, HEMpsMOe
(MuumHOYHOE). BrnumsiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (HAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC YPOJICTBA.

Poct m paszButme pacreHunid. OHTOreHe3 ILBETKOBOTO PAaCTEHUSA:
CTPOEHUE CEMEHU, CTaJNH Pa3BUTHS.

JdeMoHCTpaum:

Tabnuibl u cxembl: «DOpPMBI pa3MHOKEHUSI OPTaHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kietku Oaktepuit», «CTpoeHHUE MOJIOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kietounsiii mukmy, «Pemmukamusa HK»,
«Mwutos», «Meioszy», «lIpsamoe u Henpsimoe paszButue», «l'ameroreHes y
MJIEKOMUTAIOIINUX U YeJIOBeKa», «OCHOBHbBIC CTA/IMM OHTOTE€HE3A.



O6opynoBanue: MHKPOCKON, MHKpompenapatsl «CrepMaTo30U/ibl
MJIEKOIUTAIOWIETO», «SHIIeKIeTKa MJIIEKOMUTAoIEro», «KapuokuHes B
KJIIETKaX KOpEIIKa JyKa», MarHuTHas Mojelb-anruinkanus «Jlenenue
kieTkm», Moaens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHass pabora Ne 3. «HaOmionenue wmmHTO3a B KIETKaX
KOHUYHKA KOPEUIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGopaTtopuas padota Ne 4. «M3ydeHne CTpOEHUS MOJOBBIX KJIETOK
Ha FOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. VIcTopusi pa3BUTHS T€HETUKHU. Poiib
IUTOJOTUU U ASMOPHUOJIOTUU B CTAHOBJICHUM T'€HETHKU. Bkiian poccuiickux
U 3apyOCKHBIX YUEHBIX B Pa3BUTUE TEHETUKH. METOJbl TEeHETHKHU
(ruOpuI0IOTrNYECKU, UTOTEHETUUYECKUM, MOJEKYISIPHO-TCHETUYECKHUIN).
OCHOBHBIE  T€HETUYECKHE  TMOHATHSA. [ 'eHeTHueckas  CHUMBOJIMKA,
UCIIOJIb3yEMasi B CXEMaX CKPEIINBAHUM.

3aKOHOMEPHOCTH HACJEIOBAHUA NPU3HAKOB, YCTAHOBJIECHHbIE [
Mennenem. MoHOTUOpUAHOE CKpeIIMBAaHUE. 3aKOH €IUHO-00pa3us
ruOpusoB 1mepBoro rmnokojieHus. [lpaBuio moMuHUpOBaHUS. 3aKOH
paclIeIyIeHUs MPU3HAKOB. ['nnore3a 4yucToTsl raMer. [loaHOE ¥ HEMOIHOE
JIOMUHHUPOBAHHUE.

JurubpuaHoe CKpelMBaHue. 3aKOH HE3aBUCUMOTO HacJeJI0BaHUs
npu3HakoB. l[uToreHeTMUYecKkre OCHOBBI AUTHOPUIHOTO CKpELIMBAHUS.
AHanu3upyromee  ckpeuBanue.  Mcrnonap30BaHME — aHAIM3UPYIOLIETO
CKpEIIMBAHUS JIsl ONIPEACIICHUS] TEHOTHUIIA OCOOH.

CueruieHHOe HacieaoBaHue mpuszHakoB. Pabora T. Moprana mno
CUEIUICHHOMY HAacClIeIOBaHWIO TeHOB. HapyiieHue clenjeHusi reHoB B
pe3yabpTaTe KpOCCUHTOBEPA.

XpOMOCOMHAasi TEOpUSI HACJIIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

['eHeTuka mosia. XpOMOCOMHOE OMpENENICHHE MoJjia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbhle W TIeTepOraMeTHhIE OPTaHU3MBbI.
HacnenoBanue mpu3HaKoB, CUETJIEHHBIX C TTOJIOM.

N3meHunBocTh. Buasl KM3MEHUMBOCTH: HEHACJIEACTBEHHAas W
HacnencTBeHHas. Ponb cpenbl B HEHACHEICTBEHHOM W3MEHYMBOCTH.
XapakTepucTtuka MOAU(DUKAIMOHHON U3MEHUYUBOCTH. BapualimoHHBIN psij



Y BapualmoHHas kpuBas. Hopma peakuuu npuszHaka. KoauuecTBeHHBIE U
Ka4eCTBEHHbIC TMPU3HAKM U HUX HopMa  peakuuu. CBolicTBa
MOAU(PUKAIMMOHHON N3MEHUYHNBOCTH.

HaCHCHCTBCHHaﬂ, 500041 T'CHOTUIINYCCKAs, HU3MCHYUBOCTB.
KoMOnHaTuBHAsgs M3MEHUYMBOCTh. MeEHO3 W ITOJOBOM mponecc — OCHOBa
KOMOHMHATHBHOM HN3MCHYHUBOCTHU. MYTaHI/IOHHaSI N3MCHYUBOCTD.

Knaccuduxanuys myraruii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa u
MPUYUHBI MyTaruii. MyTareHHbie (hakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB
B HacieacTBeHHOoM u3MeHunBoctu H. 1. BaBunosa.

BHesnepHast HaCIeICTBEHHOCTh U U3MEHUYHUBOCTD.

I'enetnka uyenoBeka. Kapuotun denoBeka. (OCHOBHBIE METOJIbI
TCHETHUKH YEJIOBEKA: TCHECATOTHUCCKUM, OJIM3HEI[OBBIM, [IMTONCHETUUCCKUM,
OMOXUMUYECKUM, MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemeHnHOE
OTPEACICHUE FCHOTHIIA: MOJIJHOT€HOMHOE CEKBCHUPOBAHMUE,
FEHOTUIIMPOBaHWE, B TOM 4yucie ¢ nomompo  [II[P-anamu3a.
HacnencrBennbie 3a00JjieBaHHMS dYEIOBEKAa: T'C€HHBIC OOJIC3HHM, OOJIE3HU C
HACJICJICTBEHHOW  MPEeIpacrooKeHHOCThIO, XPOMOCOMHBIE  OOJIE3HHU.
ComaTtnueckne U reHepaTtuBHble MyTaliuu. CTBOJIOBBIE KJIETKH. [ [pruHIMITBL
3I0pOBOTO 00pa3a >KW3HM, JUArHOCTUKH, NPOPUIAKTUKHA U JICUCHUS
IreHEeTHYeCKuX Ooje3Hell. MeauKo-reHeTHYeCKOe KOHCYJIbLTHPOBAHHE.
3HaYCHUE MEAUUMHCKOW TEHETHMKA B TMPEAOTBPALICHHUM W JICUCHUU
reHEeTHYECKUX 3a00JIeBaHUM YeIOBEKa.

JlemoHncTpanum:

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

Tabnuupl ©W cxembl: «MOHOTMOpUIIHOE CKpELIMBaHUE U €ro
LIUTOT€HETUYECKAs OCHOBa», «3aKoH paciernieHus u ero
IIUTOICHETHYECKAasT OCHOBa», «3aKOH YHCTOTBHI TameT», «JlurubpumaHoe
CKpemrBaHuey, «L luToorundeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Menos», «B3auMoaencTBUE AUICIbHBIX T€HOBY», «I €HETHYECKHE KapThl
pacTEeHUil, KUBOTHBIX M 4YENIOBEKa», «['eHeTuka 1nojua», «3aKOHOMEPHOCTH
HACJICIOBAHUs, CIEIJIEHHOro ¢ mnojom», «Kapuotunbel dyenoBeka u
JKHBOTHBIX), «Buapl W3MCHUHMBOCTH, «MoaubukanmoHHas
U3MEHUYMBOCThY, «HacnemoBanue pesyc-dakrtopay, «['eHeTnka Tpynmn
KpOoBW», «MyTallMOHHAs U3MEHYUBOCTHY.



ObopynoBanue: MOJENU -alIUINKALIUH «MonorubpuaHoe
CKpEILUBAHUEY, «Henonnoe JOMUHUPOBAHUEY, «Jlurubpunnoe
cKkpemuBanuey, «llepekpéct XxpomMocom», MUKPOCKOIN M MHUKpOIpenapar
«pozodpuna» (HOopma, MyTtamuu (GOpPMBI KPBUIBEB M OKpPAcKd Tena),
repOapuii «['opox MoceBHOM.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopnas  pabora Ne 5. «M3ydeHume  pe3ysbTaTOB
MOHOTHOPHIHOTO W JUTHOPHIHOTO CKPEIIMBAHHUSA Yy JAp0o30(UIbl Ha
TOTOBBIX MUKPOIIPENApaTaxj».

JlabopatopHas pabora Ne 6. «M3yuenue wmoaudUKaMOHHON
W3MEHUYUBOCTH, IIOCTPOCHUE BapUALIMOHHOIO psifa U BapUalLlMOHHOMN
KPHUBOM.

JlabopaTopHas pabotra No 7. «AHamu3 MyTauuid y Apo3oduibl Ha
TOTOBBIX MUKPOIIPENapaTaxj».

[Ipaktuueckas pa6ora Ne 2. «CocTaBiieHHE U aHAU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka M IPOLECC. 3APOXKICHUE CEICKUHH |
noMectukanus. Yuenue H. M. BaBuiioBa 0 LeHTpax NpPOUCXOXKICHUS U
MHOTO00pa3usi  KyJIbTYpHBIX pacTeHuil. LIeHTpel  MpPOUCXOXKIACHHUS
JIOMAIIIHUX KUBOTHBIX. COpPT, NOPO/Ia, ITAMM.

CoBpeMEHHBIE METOIbI CENEKIMU. MacCOBbIl M WHAWBUAYATbHBIN
OoTOOpPHIl B CENEKIMU pacTeHUM U SKUBOTHBIX. OIlEHKa JKCTepbepa.
brnuskopoacTBeHHOE CKpemuBaHue — WHOpuauHr. Yucras auHUS.
CkpemvBanve 4YMCThIX JHUNA. ['eteposuc, wnu THOpUAHAs cCuia.
HepoacTBenHoe ckpemuBanue — ayropuauHr. OtnanéHnas ruOpuan3anus
n e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 W IOJYYEHHE IOJIMIUIOU]IOB.
JlocTrxkeHus CeNeKIuU PaCTeHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib NPOU3BOACTBA. ['€HHas WHKEHEPUS.
Oramnbl co3nanusa pexomoOuHanTHoW JIHK ¥ TpaHCT€HHBIX OpraHU3MOB.
Knerounas wnxeHnepus. Knerounele KyiabTypbl. MUKpPOKIOHAIBHOE
pasMHOXK€HUE  pacteHuil.  KiloHMpoBaHWE  BBICOKONPOIYKTHUBHBIX
CEIIbCKOXO3SIICTBEHHBIX ~OPraHU3MOB. OKOJOTMYECKHME U ITHYECKHUE
npobaembr. MO — reHeTH4ecKH MOAU(PHUITUPOBAHHBIE OPTAaHU3MBI.

JlemoHcTpanumu:



[Toptpetsi: H. Y. BaBuinios, 1. B. Muuypun, I'. JI. Kapneyenko, M.
®. lBaHOB.

Tabmumpt u  cxembl: Kapta «LleHTpsl TPOUCXOXKACHUA U
MHOTr000pa3us KyJbTYpHBIX pacTeHuil», «[1opoibl JoMaNTHUX )KUBOTHBIX),
«Copta KyJIbTypHBIX pacTeHuit», «OTnanénnas rudpuauzanus», «PadboTsl
aKaJeMHKa M. OD. HMBanosay, «ITomunmonaus», «OOBEKTHI
ouorexHosmorun»,  «Kierounsle  KyJabTypel U KIOHHPOBAHHUE,
«KoHCTpyHnpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJSDKH TUIOZOB M KOPHEIUIONOB IUKUX (BopM U
KyJIbTYPHBIX COpPTOB pacTeHui, repbapuii «CelnbCKOX03SIICTBEHHBIE
pacTeHus».

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

Okckypcust « OCHOBHBIE METOJIBI M IOCTHKEHUS CEJICKIIUU PACTCHUN
M OKUBOTHBIX (HA CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (depmy,
COPTOMUCTBITATEIBHBIN YyYacTOK, B TEIUIMYHOE XO35SUCTBO, JabOpaTOpHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOUMOHHASI O0MOJIOTHS.

[Ipennocwuiku BO3HUKHOBEHUS 3BOJIIOIIMOHHOU TEOPUMU.
DBOJIONMOHHAS TEOPpHUs U €€ MeCTO B Ouooruu. BiusiHue 2BOMIOIMOHHON
TEOPUH HA Pa3BUTHE OWOJIOTHH U IPYTUX HAYK.

CBunerenbcTBa SBOJIIOLIUH. [TaneonTonoruueckue:
MOCIIEIOBATEILHOCTD MOSIBICHUS! BUJIOB B MAJICOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHsie popMbl. buoreorpadguyeckue: cXoAcTBO U paznuuue GayH u
(bi10p MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOACTBA U PA3INUUs YMOPUOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE,
aHaJIOTUYHbIC, PYJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJSIPHO-
OMOXUMHUYECKUE: CXOJCTBO MEXaHM3MOB HACJIECJACTBEHHOCTH M OCHOBHBIX
METa0OJIMYECKUX MyTEH Y BCEX OPTAaHU3MOB.

OpomonnoHHas teopuss Y. [dapBuna. [IpeanocbUikM BO3HUKHOBEHUS
JapBUHM3MA. JIBWKyIIMe CHJIBI  JBOJIOMU BUIOB 1o JlapBuHY
(M30BITOYHOE  Pa3MHOXKEHUE  NpPH  OrPAaHUYEHHOCTH  PECYPCOB,



HeomnpezenéHHas  W3MEHYMBOCTh,  OOppOa  3a  CYLIECTBOBAHME,
€CTeCTBEHHBIN 0TOOD).

Cunretnueckas teopus osBomonuun (CTD) u  e€ OCHOBHBIC
MOJIOKEHUS.

Muxkposomtonus. [Tonynsanus Kkak equHUIA BUIAa U 3BOJIIOLUY.

JBuwxymue cwibl  ((akTopbl) 5SBOJIONUU  BHJIOB B IPUPOJIE.
MyTanuoHHbIN IpoLECC U KOMOMHATUBHAas U3MEHYUBOCTb.
[TonynssuroHHBIE BOJHBI U Apeii( reHoB. N3oasauusa u Murpanmsi.

EctectBenHbIil 0TOOp — HampaBistonuii Gaktop sBosonnund. Popmbl
€CTECTBEHHOT'0 0TOOpAa.

[Tpucnoco0NEHHOCT,  OPraHU3MOB KakK  pe3yibTaT  SBOJIOLUM.
[Ipumepsl  mpucnocoOneHuit 'y  opraHusmMoB.  ApoMopdo3bl U
UN0-aJal TallUH.

Bun wu BupooOpaszoBanue. Kputepun Buma. OcHOBHbIE (DOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

MaxkposBomtornusi. @opMbl 3BOIOLUU: QUIIeTHYECKas!, TUBEPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpatuMocTh 3BOTIOLHUN.

[Ipoucxoxienue oT HeCTeIUaTu3uPOBAHHBIX MPEKOB.
[Iporpeccupyromas cnenuanu3anusa. AIanTUBHAS paJdalysl.
JlemoncTpanum:

[Toptpers: K. Jlunnen, X. b. Jlamapk, Y. J[apsun, B. O.
Kogsanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H. Cesep1ios.

Tabnuupel U cxembl: «Pa3BuTue opraHuyeckoro mupa Ha 3emiey,
«3apoAdplllid  MMO3BOHOYHBIX KUBOTHBIX», «ApXxeonTepukc», «Dopmbl
O00prOBI 3a cymiecTBOBaHUe», «EcTecTBeHHBIN 0TOOP», «MHOTOO0Opa3ue
COPTOB pacTeHuit», «MHOroooOpasue Mopoj *KUBOTHBIX», «llomymsiumy,
«MyTalimoHHass HM3MEHUYMBOCTHY», «Apomopdossly, «Mauoananramumy,
«OOmas gereHepamusy, «JBrwkyiue cuiibl 3BOMIONMNY, «Kapra-cxema
Mmapmipyta nyrtemectsus Y. JlapBuna», «bopnrba 3a cyliecTBOBaHUEY,
«IIpucnocoOIeHHOCTD OpTraHU3MOBY, «I"eorpaduueckoe
BHUJ1I000pa30BaHKe», « IKOJIOTUYECKOE BUA00OOPA30BAHUEY.

OO6opy0oBaHME: KOJUICKIIUS HACEKOMBIX C PA3JIUYHBIMU THUIIAMU
OKpacku, Ha0Op TJIOMOB W ceMsiH, Kosuiekiusi «lIpuMepsl 3amuTHBIX
MPUCTIOCOOJICHU Y IKUBOTHBIX», MoJenb «OCHOBHBIE HAIpPaBICHUS



IBONIOIUKY», 00bEMHass wmonenb  «CTpoeHHe  TOJOBHOTO  MO3ra
MTO3BOHOYHBIX).

buoreorpadpudeckas kapta Mupa, KouieKus «PopMbl COXpaHHOCTH
MCKOIIA€MbIX >KMBOTHBIX M PACTEHMI», MoAelb ammmkanus «llepekpéct
XpOMOCOM», BIaXHbIe mpemnapatel «Pa3zButne Hacekomoro», «Pa3zButue
JATYUIKW», MUKpornpenapatr «Jllpozoduna» (Hopma, MyTamuu ¢GHOpMbl
KPBUIbEB M OKPACKH TeJa).

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGopatopnas  pabora Ne 1. «CpaBHeHHWE  BHIOB  IIO
MOP(}OIOrHUECKOMY KPUTEPHION.

JlaGoparopnass pabora Ne 2. «Onucanue npUCIIOCOOIEHHOCTH
OpraHu3Ma U €€ OTHOCUTEIBLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apOXACHUM KU3HU. HayuHbie
TUIIOTE3bl BO3HMKHOBEHHUS >KM3HU Ha 3emJje: aOuMOreHe3 M MaHCIEPMUSL.
XuMmunyeckasi 3BONIOLMsI. AOUOTEHHBIM CUHTE3 OpPraHMYECKUX BEUIECTB U3
HEOPTaHWYECKUX. OKCIIEPUMEHTAJIbHOE MOATBEPKIECHUE XHMHYECKOU
sBostronu. HauasnpHble dTansl Onostorunueckoi sBosronuu. I nnoresa PHK-
mupa. @DopMmupoBaHHe MEMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE
npoTokJeTKU. [lepBble kineTkn U ux 3Bosronusa. PopMHUpPOBaHNE OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

Pa3zButne xu3HM Ha 3emiie Mo 3paM U nepuoaam. Kartapxen.
Apxelickas u mpoTepo3oickass 3pbl. [lameo3olickas spa u €€ mepuomsbl:
KeMOpUHCKHIA, OpPZIOBUKCKHH, CUITYPUHCKHUH, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, IIEPMCKUH.

Me3so301ickas 3pa v €€ NeEPUOIbL: TPHACOBBIN, IOPCKUI, METIOBOM.

KaliHo3oiickass 3pa u €€ Tepuoabl: MaJeOr€HOBBIM, HEOTCHOBBIH,
AHTPOITOT€HOBBIM.

XapakTepucTuka KiaumaTa M T€0JOTrMYeCKUX mpoueccoB. OCHOBHBIE
3Tambl 3BOJIIOLIMU PACTUTENLHOTO U XUBOTHOTO Mupa. ApomMopdo3sl y
pacTeHul U KUBOTHBIX. [losiBIeHUE, pacBEeT U BBIMUPAHUE TPYII KUBBIX
OpraHU3MOB.

Cucrema OpraHu4ecKoro MUpa Kak oTpa)xeHue 3BOJIIOLH. OCHOBHbIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.



OBOJIIOLMST  4YEJIOBEKAa. AHTpPOIOJOTHS Kak Hayka. Pa3Burue
MPEACTABICHUM O TPOUCXOKICHUHM YeJIOBeKa. MeTonbpl H3y4eHUs
antporniorene3a. CxoACcTBa U pa3iMuus 4YEJOBEKAa M  KUBOTHBIX.
CucteMaTUuecKoe MOJI0KEHUE YETOBEKA.

JBwxkymue cuisl (pakropbl) aHTpororenesa. HacnencrBeHHas
W3MEHUYMBOCTh U €CTECTBEHHBIM 0TOOp. OOIIeCTBEeHHBIM 00pa3 >KU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTaJUU W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIOMUTEKH,
Yenosek yMmenbi, YenoBek npsaMoxonsimmi, YenoBek HeaHAEPTaIbCKUM,
UenoBek  pa3ymubiii. Haxoakd  HCKOMAeMbIX  OCTAaTKOB,  BpeMs
CYIIIECTBOBaHMsI, OOJACTh paCIpPOCTpaHEHHUs, OOBEM TOJIOBHOTO MO3ra,
o0Opa3 KU3HU, OPYHS.

YenoBeueckue pacbl. OCHOBHBbIE OOJBIIME pPaAChl: €BPONEOMIHAS
(eBpaswuiickas), Herpo-aBCTpajouJiHas (SPKBaTOpUalIbHAs), MOHTOJOUIHAS
(a3uarcko-amepukanckasi). UepTbl mpucrocoOJEHHOCTH MpeACTaBUTENCH
YEJIOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAaHUS. ENMHCTBO 4€I0BEYECKUX
pac. Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: @. Peau, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu,
Y. lapBuH.

Tabmumer m  cxemel: «Bo3amkHoBeHne CoOIHEYHOM CHCTEMBI»,
«Pa3BuTHe opraHuueckoro mupay», «PacturenpHas kieTka», «KuBoTHas
kietka», «lIpokapuoTudeckass kierka», «CoBpeMeHHass cHCTeMa
OpraHu4Yeckoro mupa», «CpaBHEHHE aHATOMHYECKUX 4YEPT CTPOECHUS
YyelioBeKa U 4YeJIOBEKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE  MecTa
MaJeOHTOJIOTHYECKUX HAXOJOK MPEJKOB COBPEMEHHOTO 4YEJIOBEKa,
«JlpeBHeimme moan», «peBaue moan», «llepBbie COBpeMEHHBIE JTIOANY,
«YenoBeyeckue pach».

O6opynoBanue: Myspku  «lIporcxoxaeHue denmoBeka» (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIIAa, HEAHJIePTalIblla, KPOMAHbOHIIA), CIEIKH
WM U300paKEHHUS] KaMEHHBIX OpYAUil MEepBOOBITHOTO YeloBeKa (KaMHH-
qonmepsl, pyousa, ckpebiia), T€OXpOHOJOTHYECKas TaOJuIla, KOJIJIEKITUS
«DOopMBbI COXPAHHOCTU UCKOITAEMBIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:



[Ipaktuueckass pabora Ne 1. «l3ydyeHue HCKOMAaeMbIX OCTaTKOB
pacTeHUI U )KUBOTHBIX B KOJUIEKLIHSIX).

OKCcKypcusi «DBOJIOLUSI OpraHMYeckoro wmupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN WJIM KPaeBEeIUECKU MYy3€eil).

Tema 3. Opranu3msl M OKpYy KaoLias cpeaa.

DKOJNOrMg KakK Hayka. 3aJadyd M pa3fenbl 3KoJoruu. MeTtonbl
DKOJIOTHYECKUX  MCCIEAOBAaHUU.  DKOJOTMYECKOE  MHUPOBO33PEHUE
COBPEMEHHOTO YEJIOBEKA.

Cpeapl oOWTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs,
MOYBEHHAs!, BHYTPUOPTaHU3MEHHAsI.

Okonorunueckue  Qaxrtopel.  Kiaccupukanus — 3KOJOTHYECKHX
(dbakTopoB: abWOTHUECKHE, OMOTHUYECKUE U aHTPOIOreHHbIe. JleicTBue
HKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuoruueckue  (akTopbl:  CBET, TeMmIepaTrypa,  BIAXHOCTb.
®doronepuonusm.  IlpucnocobiieHuss  OpraHu3MoB K JCHCTBHUIO
abuoTnueckux (pakTopoB. buosornyeckue puTMsl.

buotnueckue Qaxtoppl. Buasl OHOTHYECKUMX B3aUMOJECHUCTBHIA:
KOHKYPEHIUS, XHIIHUYECTBO, CUMOMO3 Hu ero ¢opmbl. I[lapazutusm,
KOOIepanus, MYyTYyaJIN3M, KOMMEHCaJIU3M (KBapTUPaAHCTBO,
HaxXJICOHWYECTBO). AMEHCAIN3M, HEUTpalu3M. 3HAUY€HHE OWOTHYECKUX
B3aMMOJICUCTBUI  JJI1 CYUIECTBOBAaHHS OPraHU3MOB B MPUPOJHBIX
coo0IIeCTBax.

DKOJIOTHYECKHE XapaKTEPUCTUKHU oMy . OCHOBHbBIE MMOKA3aTENH
NOMYJSLMNA: YHMCIEHHOCTb, IIOTHOCTh, POXKJIAEMOCTb, CMEpPTHOCTb,
MPUPOCT, MUTpaLnsl. JJuHAMUKa YHCIIEHHOCTH NOMYJISILINKU U €€ perysaiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxembl: kapra «[Ipupomgnsie 30HBI 3emin», «Cpenbl
o0MTaHUSA OPraHUu3MOBY, «DOoTONEPUOU3MY, «ITomyssiiumy,
«3aKOHOMEPHOCTH  pOCTa  YHUCIEHHOCTH  MONYyJsUUMU  UHQY30pUHU-
Typenbkny, «[IuieBbie nenm.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Jlabopatopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUS.



JlabopaTopnast pabota Ne 4. «BnusHue cBera Ha pOCT M Pa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktueckass padora Ne 2. «I[logcy€T NIOTHOCTH MOMYJISLIMA
Pa3HBIX BUJIOB PACTCHUIN.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opraHu3mMoB — OuoreHo3. CTpyKTypsl OuoOIEHO3a:
BUJIOBas1, IPOCTPAHCTBEHHAs, Tpoduyeckas (nuieBasi). Buabl-qoMHUHAHTHI.
Cas13u B OMoIIEHO3€.

Okosorudeckue cucteMbl (3xocuctemsl). [lonstue 06 sxocucreme u
OuoreouneHose. OyHKIIMOHAIBHBIE KOMITOHEHTHI HKOCHUCTEMBI:
MPOJYIIEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BemiecTB M MOTOK
HEprum B 3KocucTeme. Tpoduueckue (MUILEBBIE) YPOBHH SKOCHUCTEMBI.
[Inmesrie nemu u ceth. OCHOBHBIE MOKa3aTENIH YKOCHCTEMBI: OMoOMacca,
OPOIYKIHASA. OKOJIOTHYECKHE TMHUPAMUIBI: TPOAYKIIUH, YHCICHHOCTH,
ouomaccel. CBOWMCTBA OIKOCHUCTEM: YCTOWYMBOCTH, CaMOPETYJIAIIHS,
pa3Butue. Cykueccus.

[IpuponHbIe 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCHUCTEMA
XBOMHOI0O WJIM IUPOKOJIMCTBEHHOIO JIECA.

AHTPONOreHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonormueckoe W XO3AWCTBEHHOE 3HAYEHHUE  arpo’KOCHCTEM W
ypOOIKOCUCTEM.

buopazHooOpazue  kak  (QakTop  YCTOMYMBOCTH  3KOCHCTEM.
CoxpaHeHue OMOJI0THYECKOro pa3Hoo0pas3us Ha 3emMIie.

Yuenue B. U. Bepnanckoro o Omocdepe. ['panuibi, coctaB u
cTpykTypa Omocdepsnl. XKupoe BemecTBo U ero GpyHKIuu. OCoOOEHHOCTH
onocdeprl Kak rino0anbHOM 3KOCHUCTEMBI. /[MHaMHuecKoe paBHOBECHE U
oOpatHasi cBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OMOTCOXMMUYECKHUE IHUKIBI DJIEMEHTOB
(yrnepona, azora). 30HaIBHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoreyecTtBo B Omocdepe 3emiii. AHTPONOTeHHBIC M3MCHEHUS B
ouocdepe. 'modanbHbBIE SKOJIOTHYECKUE TPOOTIEMBI.

CocyiiecTBoBaHue€  NpUpPOJbl W yenoBedyecTBa.  CoxpaHeHHE
OonopazHooOpasusi Kak OCHOBa ycrouumBoctu Ouochepsl. OcHOBa
palMOHAIIBHOTO  YIpaBJCHUS  MPUPOAHBIMH  pecypcamMu U UX
ucrnojbs3oBaHue. JlocTrkeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.



JdeMoHcTpanuu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuner u cxemsl: «lIumeBble nenn», «buoneHo3: cocraB u
CTPYKTYypa», «IIpupoaubie COOOIIIECTBAY, «llenu MIATAHUS,
«Jkonoruyeckas nupamugay, «buocdhepa u uyenoBek», «IKocHcTEMaA
HIMPOKOJIMCTBEHHOIO JIecay, «IDKOCHUCTEMAa XBOMHOTO Jeca», «buoneHos
BOJ0EMaA», «ArpoueHo3», «IIpuMepHble aHTPONOTEHHBIE BO3JICUCTBUS HA
npupony», «BaxkHelme MCTOYHUKH 3arpsi3HEHUST BO3/lyXa M TPYHTOBBIX
Bom», «llouBa — BaxkHeimas cocrapmusiomas oOuochepo», «DakTopbl
nerpaganuu mnousy, «[lapuukoBsiit 3G ek, «DakTopbl paguOaKTUBHOTO
3arps3HEHUS ouochepn», «O0mas CTPYKTypa ouochepn»,
«PacnpocTpanenue *ku3HU B Onocdepe», «O30HOBBIN 3KpaH OMOCPEpPbI»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: Mojelb-anIuIMKaus <« TUnUyHbIE OUOIEHO3BI»,
repOapuii  «PactutenbHbie coolmiecTBay, KoJuleKuuu —«buoreHnosy,
«Bpenurenu BaXHEHIINX CETbCKOXO3SUCTBEHHBIX KYJBTYpP», TepOapuu u
KOJUISKIIMM PAacTEHUW U JKUBOTHBIX, IMPUHAJJIEKAIIUE K Pa3HbIM
DKOJIOTMYECKMM rpynmnaMm oxHoro Bupaa, KpacHas kuura Pocculickon
denepanuu, U300paKEHUS OXPaHIEMbIX BUJOB PACTEHUN U KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110
BMOJIOTNN HA BA30BOM VYPOBHE CPEIHEI'O OBIIET'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBIuMBaIOTCA TpeOOBaHUSA K
pe3yiapTaTaM OCBOEHHUS OOYYalOIIMMHUCSA MPOTpaMM CpPEIHETo OOIIeTo
oOpa3oBaHUs: THYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B CcTpykType JMYHOCTHBIX pe€3yJIbTATOB OCBOEHUA MpeIMeTa
«buonorus»  BBIAENEHBI  CIEAYIONIME  COCTABISIONIME:  OCO3HAHUE
00y4aroImMUMHUCS POCCUUCKON TPakKIaHCKON UIECHTUYHOCTH — TOTOBHOCTH K
CaMOpAa3BUTUIO, CAMOCTOSITENIBHOCTU W CaMOONPENEICHUIO, HaJIu4Ke
MOTHBAIlMM K OOy4YEeHHMIO OHOJIOTHH, IIEJICHANIPABICHHOE pPa3BUTHUE
BHYTPEHHHUX YOEXJEHUN JIMYHOCTH HA OCHOBE KIIOUEBBIX ILIEHHOCTEH H
HUCTOPUYECKUX TPAJAUIIMNA PA3BUTHUSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBAThCA B CBOEH JCSATEIBLHOCTU
IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHU, MPUCYITUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHMS, HATMYUE DKOJIOTMUECKOTO MPAaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HEHHbIE TUTAHBI.

JInyHOCTHBIE  pe3yibTaThl  OCBOEHMsS  mpeaMera  «buonorus»
JIOCTUTAIOTCSI B €IMHCTBE Y4YEOHOM M BOCIIUTATENIBHOW NESITEIHHOCTH B
COOTBETCTBUM C TPATULHUOHHBIMA POCCUICKUMHU COLUOKYJIbTYPHBIMH,
UCTOPUYECKHUMHU U JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, MPUHSITHIMU B
oOIIIeCTBE MpaBWJIaMUA M HOPMaMH TIOBEJICHHS U CIIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHUS, CAMOBOCIIUTAHUS U CaMOPA3BUTHUSI, PA3BUTHUSI BHYTpPEHHEH
MO3UIIMHU JIMYHOCTHU, MAaTPUOTU3MA, YBAXKEHUS K 3aKOHY U MPaBOIOPSIKY,
YeJOBEKY TpyJa U CTapuieMy TOKOJEHUIO, B3aUMHOTO YBaXEHUS,
OEpe)KHOTO OTHOIIEHUS K KYyJbTYPHOMY HACJIEIUI0 U TPATULHIM
MHOTOHAIIMOHAJIbHOro Hapoaa Poccuiickon ®enepanuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOro npeamera «buonorus»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTH  OOYYarOIIUXCs
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHONM BHYTPEHHEW MO3MITUEH JTUYHOCTH,
CUCTEMOW  IIEHHOCTHBIX  OPUEHTAlUi, TO3UTUBHBIX  BHYTPEHHHX



yOXKICHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO
oOlIllecTBa, pacUIMpPEeHUE KU3HEHHOTO OIbITa W OIbITAa JCATEILHOCTH B
MPOLIECCE  pealM3alliM  OCHOBHBIX  HANpPAaBJICHHM  BOCHUTATEIbHOM
NEATEIIbHOCTH, B TOM YHCJIC B YACTHU:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh T'PaXTAHCKOM TMO3MIMKM OOYyYarolerocs Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJieHAa POCCUICKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOSI3aHHOCTE,
YBa)KEHHE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NESITENIBHOCTH MPU CO3JaHUU
y4eOHBIX TMPOEKTOB, PEIICHWHW Yy4eOHbIX W TI03HABATENBHBIX 3ajad,
BBITIOJTHEHUU OMOJIOTUYECKUX DKCIIEPUMEHTOB,;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YyMEHUE  YYUTHIBaTh B  CBOMX  JCHCTBUSAX  HEOOXOJUMOCTh
KOHCTPYKTHUBHOTO B3aMMOJICHCTBUS JIIOJIEH C pa3HbIMU YOCKICHUSIMHU,
KYJbTYPHBIMU IIEHHOCTSMH U COLIMATBHBIM TOJIOKEHUEM;

TOTOBHOCTh K  COTPYJHHUYECTBY B  TMPOIECCE COBMECTHOIO
BBITIOJIHEHUS Y4Y€OHBIX, IMO3HABATEJIBHBIX W HCCIEIOBATEIbCKUX 3ajlad,
YBAXUTEIHHOTO OTHOIICHUS K MHEHHMIO OIMOHEHTOB MpU OOCYXKICHHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPHKAHNS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPAXKJIAHCKOH  HICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHHS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTHU
nepen PoamHou, ropmoctu 3a CBOM Kpail, cBO0 PoauHy, CBOM S3BIK U
KYJBTYpY, MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO M MNaMATHHKaM
NpUponbl, JOCTHXeHusM Poccum B  Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTH OLICHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHUE U
pa3BUTHE OMOJIOTHH, TOHUMAHKS 3HAYCHUsI OMOJIOTUM B MMO3HAHWU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIY)KCHUIO M 3alluTe
OTteuecTBa, OTBETCTBEHHOCTh 32 €r0 CYIb0Y;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHME TYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/Ia;

c(OPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUA,  ATHUYECKOTO
MOBECHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC
pelieHus, OpUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTENSIM, CO3JJaHUIO CEMbU Ha
OCHOBE OCO3HAaHHOTO TPUHATHS LEHHOCTEW CEMEMHOM JKW3HH B
COOTBETCTBUH C TPAAUIUSAMU HApOo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OCTETUKY ObITa,
HAYyYHOTO M TEXHUYECKOTO0 TBOPUYECTBA, CIOPTa, TPYJa, OOIIECTBEHHBIX
OTHOIIICHUI;

MOHUMAaHUE SMOIMOHAIBHOTO BO3JIEHCTBUSI KUBOU MPUPOJBI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHIO B pa3HBIX BHJIAaX HCKYCCTBa,
CTpEMJICHHE MIPOSBIIATH Ka4eCTBA TBOPUECKOH JINYHOCTH;

5) ¢usnyeckoro BocnMTaHUAA, (POPMHPOBAHUS KYJIbTYPHI
3/10POBbS U IMOIHOHAIBLHOTO 0JIATONOJTY M

MOHMMAHUE U pean3alus 30pOBOro M Oe3omacHOro odpasa KU3HU
(310poBO€ MHUTaHUE, COOMIOJEHUE TUTHEHUYECKUX TMPaBUI M HOPM,
cOQTaHCUPOBAHHBIN PEKUM 3aHATHH W OTHABIXA, peryiisipHas (pu3ndeckas
aKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE IEHHOCTH TPaBUJI WHAWNBUAYATHLHOTO U KOJIJICKTUBHOTO
0€30IacHOr0 TOBEICHUSI B CUTYAIUAX, YIPOKAOMINX 310POBBI0 M KU3HU
JIIOJICH;

OCO3HAHWE TIOCIEJACTBUA W HENPUATHUS BPEIHBIX IPUBBIYECK
(ynmoTpeOeHus aKoroJisi, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AaKTUBHOW JCSATEIBHOCTH TEXHOJOTUYECKOH W
COIMAJIbHON HANPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUTAHUPOBATH
¥ CAaMOCTOSITEITFHO BBITIONHATH TAKYIO JIEATEITHHOCTH;



UHTEpPEC K pa3lMyHbIM cepaMm MpodecCHoHATbHOU AESTEIBHOCTH,
YMEHUE COBepIlaTh OCO3HAHHBIA BBIOOpP Oyaymiedl mnpodeccun u
peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBL;

TOTOBHOCTBH U CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOO0OPa30BaHUIO HA
MPOTSKEHUU BCEH JKU3HMU;

7) IKOJIOTHYECKOT0 BOCITUTAHMS S

HKOJIOTHYECKU  IIeJecCO00pa3Hoe OTHOILIEHHWE K TPUpoAe  Kak
VCTOYHHKY KU3HHU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHMS;

NOBBIIICEHUE YPOBHS 3KOJOTMYECKOW KYyJIbTYpBl: MPUOOpPETEHHE
OIBITA IJIAHUPOBAHMS MIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX ITOCIIEICTBUA
JUISL OKpYKaroLEeN Cpeibl;

OCO3HaHME rI00aJTbHOT0 XapaKTepa SKOJOTMYECKHUX MPOOJIEM U MyTen
UX peUICHUS;

CIIOCOOHOCTh ~ MCIIOJIB30BaTh  MPUOOpETaeMble MPU  H3YyYEHUU
OMONOTMM 3HaHMSIT U YMEHHUS NpU PELICHUU NpoOJieM, CBSI3aHHBIX C
palMOHaIbHBIM MPUPOJOIIOIb30BAaHUEM (COOIIOIEHUE TPaBUI MTOBEACHUS
B MPUPOJIC, HAMNPABICHHBIX HAa COXPAaHEHHE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHOCPEpPHI);

aKTUBHOE HENPUATHE JEHCTBHM, NMPUHOCAIIUX BpPEX OKPYXKAOIIEH
OpPUPOIHOM  cpele, yYMEHHE  MPOTHO3UPOBATh  HEOIArONPUSATHBIC
DKOJIOTMYECKME  TOCHEACTBUSA  INPEANPUHUMAEMBIX  JCUCTBHUA U
peaoTBpallaTh Ux;

HaJM4YME Pa3BUTOrO HSKOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOM
KYJBTYPBI, OIIBITA I€ATEIBHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI HMMH B II03HABaTEJbHOW, KOMMYHHUKaTUBHON U
COLIMAIIBHOM MpAaKTHKE, TOTOBHOCTU K YYacTHUIO B MPAKTHUYECKOU
NeSATEIbHOCTH SKOJOTMYECKON HAIIPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMUPOBAHHOCTb MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAayKH U OOIIECTBEHHOW IpPaKTUKH,
OCHOBAHHOI'O Ha AMAJIOTe KYJbTYp, CIOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJITYPHOM MHPE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M YWTATEIIbCKOM KyJBTYpPbl Kak
CpelICTBa B3aUMOAECHCTBUS MEXY JIOJbMHU U ITO3HAHUS MHUPA;



NOHUMAaHue crieluPUKU OMOJIOTHU KaK HayKH, OCO3HAHUS €€ pOJu B
GbopMHpPOBaHUM  PAllMOHATBHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHHUU
LEJIOCTHOIO NPEICTaBICHUA 00 OKPYKAIOIIEM MHpPE KaK O €IHHCTBE
OpUpPOABI, 4YeJOBeKa MW  oOmecTBa, B  IO3HAHUM  MPUPOJIHBIX
3aKOHOMEpPHOCTEH M peHIeHUuH MpoOdJieM COXpaHEHUS MPUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCT, B 3HAYMMOCTH OHOJIOTMM JUJII  COBPEMEHHOM
UMBUJIM3AMK: OOECIIEYEeHUsT HOBOTO YPOBHS pa3BUTUS MEIULIMHBI,
CO3JaHUE  TMEpPCIEKTUBHBIX  OWOTEXHOJOTMH, CHOCOOHBIX  PEIIATh
pecypcHble MpOOIeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA MyTEH BBIXOJAA U3
rno0adbHBIX JKOJOTMYECKMX MpobieM U olecnedyeHus nepexona K
YCTOMYMBOMY PAa3BUTHIO, PALMOHAIBHOMY HCIIOJIb30BAHUIO HPHUPOAHBIX
pecypcoB U (OPMHPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHUM B LESAX
NOBBILICHUS] OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYyYHOM I'PaMOTHOCTH, Kak
COCTaBHOM 4acTM (yHKUMOHAJIBHOM TIPaMOTHOCTH  OOyYaroummxcs,
dbopmMupyemoil Ipu U3y4eHUr OUOJIOTUH;

NOHMMAHUE CYUIHOCTH METOAOB IIO3HAHUS, UCIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIIOJIb30BaTh IOJIy4aeMble 3HAHUS
JUIs  aHainu3a M OOBSACHEHUS SIBICHUHM OKpYXKAloIIero Mupa u
OPOUCXOMASIIUX B HEM M3MEHEHHH, yMEHHUE JelaTh OOOCHOBaHHBIE
3aKJIIOYEHUS] HA OCHOBE HAYYHBIX ()AaKTOB U MMEIOLIUXCS TaHHBIX C IEJIbI0
MOJIYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS
JUISL pelIeHusl TpoOJieM B PEANIbHBIX )KU3HEHHBIX CUTYalLINsX;

OCO3HAaHME  IIEHHOCTH  HAy4YHOH  JESATENbHOCTH, TOTOBHOCTH
OCYUIECTBJISITh  MPOEKTHYI0 W  HCCIEAOBATENIbCKYH)  JE€ATEIbHOCTb
WHUBUyaJIbHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HEMNPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIyY€HHIO HOBBIX 3HAHUI MO OMOJIOTUN
B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTAMH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaThl OCBOCHHSI y4eOHOTO TMpeaMeTa
«buonorus» BKIIOYAIOT: 3HAYUMBIE ISl (DOPMUPOBAHUS MHPOBO33PECHHUS



oOy4Jarommxcs: MEXIUCIUIUIMHAPHBIE (MEXIpeIMEeTHbIE) OOIleHayYHbIe
MOHATHUS, OTPAXKAIONIME IEJOCTHOCTh HAyYHOM KapTUHBI MHpa W
cenu(rKy METOAOB MO3HAHUS, UCHOIB3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, DSHEPrHs, SBJICHUE, TIPOIECC, CHUCTEMa, HAyYHBIH (HaKT,
NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOJIOZICHUE, HW3MEpPEHUE, OHKCIEPUMEHT U JAPYrux), YHUBEpCaJIbHBIC
y4eOHbIe NEeNUCTBUS (mo3HaBaTeNbHbBIE, KOMMYHUKATUBHbIE,
peryiaTuBHbBIE), obecrneunBaomue (GopmupoBaHue (HyHKIIMOHATHLHON
IPAMOTHOCTH U COLMAIBHON KOMIIETEHIIMH OOYyYaroIIUXCsl, CHOCOOHOCTb
OOy4JaromMxcss  HMCIOJb30BaTh  OCBOCHHBIE  MEXKIUCIMILIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS W YyHUBEpCaJIbHbIC Y4eOHbIE JCHCTBUSA B
ITO3HABATEIIHOM U COLMAJIBHOM ITPAKTHUKE.

MeTtanpeaMeTHbIE pPe3ylbTaThl OCBOEHUS TIPOTPAMMBI  CPEIHETO
oO1ero o0pa3oBaHMsl TOJKHBI OTPAXKaTh:

OBiajeHde YHHMBEPCAJLHBIMM Y4YeOHHIMH IO3HABATEIbHBIMU
NEeHCTBUAMM:

1) 6a30Bble JIOTHYeCKHE ICHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATh W aAKTyaJIM3MPOBATH MpoOIEMYy,
paccmaTpuBath €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOGHWU 3HAHUW MPUEMBI  JIOTUYECKOTO
MBIIIUICHUS (aHaTu3a, CUHTE3a, CPaBHEHUS, KilaccuuKanuu, 00001eHu s ),
pPacKpbIBaTh CMBICT OMOJIOTHYCCKUX TOHITHH (BBIIETATh UX XapaKTCPHBIE
TIPU3HAKH, YCTAHABIIUBATH CBSI3U C APYTHMH MOHATHSIMH ),

OTIPEIENIATh LIEeTU IeATebHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTh PE3YJbTaThl JEATEILHOCTH C TMOCTABICHHBIMU
HEJSIMH,

UCIIOJIB30BaTh OMOJIOTUYECKUE MOHSTUSL IJi1 OObICHEHUS (aKTOB U
SABJICHUM KUBOW NIPUPOJIBI;

CTPOUTH JIOTHUECKHE PACCYKJeHUs (MHAYKTUBHBIC, JETYKTUBHBIC, TI0
aHAJIOTUHM),  BBIABISATH  3aKOHOMEPHOCTH M MPOTUBOPEYHS B
paccMaTpUBaeMbIX SBICHHX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS,

NPUMEHATh CXEMHO-MOJENbHBIE CPEACTBA JUIS  MPEICTaBICHUS
CYIIIECTBCHHBIX CBSI3¢M W OTHOIICHWH B H3y4aeMbIX OHOJIOTHYECKUX
0o0BeKTaxX, a TaKKe NPOTUBOPEUYMA PA3HOTO POJA, BHISBICHHBIX B
Pa3sIMYHBIX UHHOPMAITMOHHBIX UCTOYHUKAX;



pa3zpabaTbIiBaTh TUIaH pEHICHUS TPOOIeMbl ¢ Y4ETOM aHaIM3a
UMEIONTNXCS MaTepUAIbHBIX K HEMaTEPHAIBLHBIX PECYypCOB;

BHOCHTb KOPPEKTHBBI B JESATEIBHOCTH, OIICHHBATh COOTBETCTBHE
pe3yJIbTaTOB LIETSIM, OLIEHUBATh PUCKH MOCIIEICTBUN 1€ATEIbHOCTH;

KOOPJAMHHUPOBATh M BBHIMOJIHATH PAaOOTy B YCIOBUAX PEabHOTO,
BUPTYaIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BUBaTh KPEATUBHOE MBIIIJICHHE TIPU PEIICHUH KU3HEHHBIX
npooIieM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJA/JeTh HABbIKAMU y4€OHO-MCCIIEIOBATEIbCKOM U IPOEKTHOU
NESATEIbHOCTH, HaBBbIKAMHM pa3pellieHus] MpoOJieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K  CaMOCTOATEIBHOMY TIOMCKY METOJOB  PEIICHUSA
MPAKTHUECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

UCTIONB30BaTh PA3UYHBIE BHIBI JCSATEIBHOCTH IO MOJYYEHHUIO
HOBOI'O 3HAHUS, €r0 MHTEPHpPETalu, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B
y4€OHBIX CUTYallUsIX, B TOM YHCJIE MPU CO3AAHUU YUYEOHBIX U COLMAJIbHBIX
MIPOEKTOB;

dbopMupoBaTh HAyYHBIM THIN MBIIUICHUSA, BJIaJE€Th HAYIHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMU MOHATHSIMHU U METOJIaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3a/la4l B 00pa30BaTEIbHON
JESITEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH  TIPUYMHHO-CJICJICTBEHHBIE CBS3M UM aKTyalM3MPOBATh
3aJavy, BBIJBUTaTh TUIIOTE3y €€ peIIeHUs, HaXOAWTb apryMEHTHI MJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHH, 3aaBaTh MapaMeTpbl U KPUTEPHUH
peleHus;

aHAJIM3UPOBATh MOJNYyYEHHBIC B XOJ€ PEIICHHUS 3aJayd Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, OLEHUBATh INPUOOPETEHHBIM
OTIBIT;

OCYIIECTBIISTh IIEJICHANPABICHHBI TMOWCK TEPeHOca CPEICTB U
CIIOCO0OB IEUCTBUS B TPO(ECCHOHATBEHYIO CPENy;

yMETh NEPEHOCUTh 3HAaHHSA B IIO3HABATEIbHYIO M MPAKTHYECKYIO
001acTh KU3HEACATEIHHOCTH;

yYMETh UHTErPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIJIBUTaTh HOBBIC WJEH, NpeajiaraTh OPUTMHAIBHBIE TOAXOAbl U
pelieHus, CTaBUTh MpOoOJIEMbl U 3aJa4M, JOMYCKAIOUIUe albTePHATUBHbIC
pelieHusl.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3UYHBIX HCTOYHMKAX HHPOpManuu (TEKcTe
y4eOHOro MocoOusi, HAyYHO-TOMYJISIPHOM JUTEpaTrype, OHOIOTHYECKUX
CJIOBApSX U CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B UHTepHETE),
aHATM3UPOBATh MHGOPMAIIMIO PA3TUYHBIX BUIOB U (DOPM TPEICTaBIICHUS,
KPUTHUYECKU OIIEHUBATH €€ JOCTOBEPHOCTh M HETIPOTHBOPECUUBOCTH;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH Pa3IMYHbIE METOJbI IpHU
noucke M 0TOOope Ouojornyeckod uHOpMaIMu, HEOOXOIAUMOW JIs
BBITIOJTHCHUS YI€OHBIX 3a/1a4;

npuoOpeTaTh OTIBIT WCIIOJIb30BaHUs UH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO
WCITIOJIb30BAHUS PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOUPATh ONTUMAIbHYIO (OpPMY TMpPEICTaBICHHUS
ouosiornyeckoi MHPopmanuu (cxembl, rpaduku, AUArpaMmmbl, TaOJUIIbI,
PUCYHKH U JAPYTOE);

WCIIOJIb30BaTh HAYYHBIN S3bIK B Ka4eCTBE CPEJCTBA IMpH padoTe ¢
Oounonornyeckor MHGOpPMAIMEH: MPUMEHATh XUMHUYECKUEe, (PU3NUECKHEe U
MaTeMaTU4YecKHue 3HaKM U  CHUMBOJIbI, (Gopmyibl, abOpeBuarypy,
HOMEHKJIaTypy,  HCIOJh30BaTh W MPeoOpa3oBBIBaTH  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HaBBIKAMH pACMO3HABAHMS W 3alIUThl  WHGOpPMAIIHH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBaanenue YHUBEPCAJTbHBIMHU KOMMYHHUKATHUBHBIMH
AeCTBUSIMM:

1) o6menmne:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO BCeX cdepax >KU3HH, aKTUBHO
y4acTBOBaTh B JUAJIOTE MW JUCKYCCHH IO CYIIECTBY OOCYKIAEMOM TeMbI
(yMeHHME 3amaBaTh BOMPOCHI, BBHICKA3bIBaTh CYXKJICHHUS OTHOCHUTEIHHO
BBITIOJIHCHHUST ~ TIpeJjlaraéMod  3a7a4d, YYUThIBAaTh  WHTEPECHI |
COTJIaCOBAaHHOCTD MO3UIINH IPYTUX YYACTHUKOB JTUAJIOTA WM TUCKYCCUHN);

pacrio3HaBaTh HEBepOalbHBIC CpEACTBA  OOINCHUS, IOHUMATh
3HaUCHHWE  COIMAIBHBIX  3HAKOB,  MPEANOCHUIOK  BO3HUKHOBCHHS



KOH(QIMKTHBIX CHUTyalud, YyMETb CMArdarb KOH(DJIUKTBI MU  BECTU
IIEPETOBOPBIL;

BJIQJICTh PA3JIMUYHBIMU CIOCOOaMU OOIEHUS W B3aUMOJCHCTBUS,
NOHUMAaTh HAMEPEHUsS JPYIHX JIIOACH, NPOSBIATh YBaKUTEIbHOE
OTHOILIEHUE K COOECETHUKY U B KOPPEKTHOH popme popmynrpoBaTh CBOU
BO3PaXCHUS;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pEHUs C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

NOHMMAaTh M  MCIOJB30BaTh NPEUMYLIECTBA KOMAaHJIHOM W
UHAMBUAYAJIbHON paboThl MpPU pEHIEHUH OHOJOTrHYECKON MpoOIeMBl,
00OCHOBBIBaTh ~ HEOOXOJUMOCTh  INPUMEHEHHS  TPYNIOBBIX  (oOpM
B3aMMOJICUCTBUS NPU PEIICHUH YUEOHOU 3a/1a4u;

BBIOMPATh TEMAaTUKYy M METOJbl COBMECTHBIX JEHUCTBUUA C YUYETOM
OOIIMX MHTEPECOB U BOZMOKHOCTEHN KaXKJI0TO UJIeHa KOJUIEKTHBA,

IPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUA MO €€ JOCTUKEHHUIO: COCTABIATH IUIaH
JNEHUCTBUMN, PACTIPEAEIATh POJIA C YYETOM MHEHUI YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJA M KaXKJI0I'0 yYaCTHHKA KOMaHIbI
B OOILIMI Pe3ysIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEH C MO3UIMU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIAThH MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3IIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA JJIS1 BBISBIICHUS MTPOOJIEM U UX
pelieHus B )KU3HEHHBIX U yU€OHBIX CUTYaIUsX;

BbIOMpaTh HA OCHOBE OMOJIOIrMUYECKUX 3HAHUM 1IeJIEBbIE U CMBICIIOBBIC
YCTAaHOBKHA B CBOUX JIEUCTBHUSIX W TOCTYNKAaX MO OTHOIIEHUIO K >KUBOU
IPUPOE, CBOEMY 3I0POBbIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOATEJIBHO OCYIIECTBIISATh IO3HABATENIBHYIO JAESTEIbHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4U B
00pa30oBaTeNbHOMN 1E€ATEIbHOCTH U )KU3HEHHBIX CUTYyAIIUsX;



CaMOCTOSITENIbHO COCTaBIIATh IJIAH PEIICHUS MPOOJeMBbI ¢ Y4ETOM
UMEIOITNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPETIOUTCHHI;

JIaBaTh OIICHKY HOBBIM CUTYAIIHIM;

pacmmpsATh paMKH Y4eOHOrO TMpenaMeTa Ha OCHOBE JIMYHBIX
MIPEATIOYTCHUN;

JienaTh  OCO3HAHHBIM  BBIOOp, AapryMEHTHUpOBaTh €ro, OpaTh
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBATH (DOPMHUPOBAHUIO U MPOSBICHUIO ITUPOKOHN SPYAULIAN
B Pa3HBIX 00J1ACTSAX 3HAHUH, TOCTOSHHO MOBHIIIATH CBOM 00pa3oBaTEeNbHBIN
U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyallUsM, BHOCHUTh KOPPEKTUBHI B
JeSITETTbHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIBTATOB LIEIISIM;

BJIaJ€Th HAaBBIKAMU I[IO3HABATENBHON pe(dIeKCHH KaK OCO3HAHUS
COBEPILIAEMBIX JEHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBAHWH, WCIIOJIb30BaTh MPUEMBI PEQIICKCUU I OICHKH CUTYalluH,
BHIOOpA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATD PELICHUS MO UX
CHIDKEHHIO;

NPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPH aHAJIM3E PE3yJIbTaTOB
NeSITETbHOCTH;

3) npuHsATHE CeOs M IPYTUX:

NPUHUMATH ce0sl, TOHUMAas CBOM HEJJOCTATKU M JOCTOWHCTBA,

NPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAIM3E PE3yJIbTaTOB
JeSITETbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIMIHOKH;

pa3BuBaTh CHOCOOHOCTh TOHMMATh MHP C TO3UIMH JAPYroro
4eJI0BEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl 0cBoeHUs nporpammbl COO mo Ouosoruu
Ha 0a30BOM ypOBHE BKIIIOYAIOT ClelM(PUUECKUE IJisi Yy4eOHOro npeamera
«buonorus» Hay4yHble 3HAHHSA, YMEHHS M CHOCOOBI JEHCTBHM 1O
OCBOEHHUIO, MHTEpHpeTaluyl W  [peoOpa3oBaHUIO  3HAHWM, BUIBI



JESATEIIBHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUN B
pa3IMUYHBIX Y4EOHBIX CHUTyallMsX, a TakKe B pealbHbIX >KU3HECHHBIX
CUTyallusiX, CBSI3aHHBIX C Owuosorumedi. B mporpamMme mnpeameTHbIE
pe3yabTaThl PEICTAaBICHBI IO TOJaM 00yUYEHUSI.

[TpenmMeTHBIE pe3ysbTaThl OCBOEHUSI yueOHOTo npeameTa «buonorus»
6 10 knacce NOJKHBI OTPAKATH:

Cc()OPMUPOBAHHOCTh 3HAHUH O MECTE U POJU OHOJOTUU B CHCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B (DOPMHUpPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa M HAyYHOTO MHPOBO33PEHHUSA, O
BKJIQZIE POCCUHCKMX M 3apyOeXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruy, (QPyHKIMOHAJIBHOM TPaMOTHOCTH YeJOBEKa JJs pELeHUs
KU3HEHHBIX 3a71a4;

YMEHHE pACKpPbIBAaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHHOB H
MOHSATUM: KU3Hb, KIETKA, OpPraHu3M, MeTa0oiau3M (OOMEH BEIIECTB U
IpeBpalleHUEe SHEPruM), TOMeocTa3 (caMOperyssuusi), ypOBHEBas
OpraHu3alysl >KUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE (pENpOAYKIIMS),
HACJIEJICTBEHHOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHUE U3JIaraTh OMOJIOTrMYECKUE TEOPHH (KIETOYHAsl, XpOMOCOMHas,
MyTallMOHHAs!, HEHTpalIbHasl JOrMa MOJIEKYJISIpHON Ouosiorun), 3akonsl (I
Mennens, T. Moprana, H. W. BaBumoBa) u yueHus (0 UEHTpax
MHOT000pa3usi M MPOUCXOXKACHUS KyJIbTypHBIX pactenuit H. MU.
BawuiioBa), onpeaensaTs TpaHUIbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIaJeTh METOJAAMH HAyYHOTO TIO3HAHUS B OWOJOTHH:
HAOJIIOJICHUE U OIMCAaHUE J>KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI,
OpraHu3alys 1 NpoBefeHre ONOJIOTMYECKOTO FKCIIEPUMEHTA, BBIABH)KEHNE
THITOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXIY MCCIEAYEMBbIMUA BEITMYHMHAMH,
OOBSICHEHHE TIONyUYEHHBIX pPEe3ylbTaTOB, HCIOJB30BAHHBIX HAYYHBIX
HNOHSTUN, TEOPUM W 3aKOHOB, YMEHHE JelaTh BHIBOJbI Ha OCHOBAaHUU
MOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE IPHU3HAKU BHPYCOB, KIIETOK
MPOKAPUOT M DYKAPUOT, OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB,
OCOOEHHOCTH MPOIECCOB: OOMEHa BEUIECTB U TMPEBpPALICHUS HPHEPTUU B
KJIEeTKe, (POTOCHHTE3a, TIJIACTUUYECKOTO M HHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOKEHMUS,
WHUBUYyAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);



YMEHHE TIPUMCHATHh TIOJyYeHHBIC 3HAHUSA I OOBSCHEHUS
OMOJIOTMUECKUX TPOLECCOB W SBJICHWM, IS TPHUHITHS MPAKTHISCKUX
pEIICHUII B MOBCEIHEBHOM >XM3HU C LENbI0 oOecnedeHus 0e30MacHOCTH
CBOETO 37I0POBbS W 3J0POBbS OKPYKAIOIIMX JIOACH, COOMIONCHUSI HOPM
I'PaMOTHOTO TIOBEJCHHUS B OKPYKAIOUICH MPHUPOJHON cpeie, MOHUMaHWe
HEOOXOJMMOCTH HUCTOJIB30BaHUs JOCTHKCHUI COBPEMEHHON OHMONOTHH U
OMOTEXHOJIOTHIA JUTS PAIllHOHATIBHOTO TPUPOIOTIONH30BaAHUS;

YMEHHUE peIIaTh JJIEMEHTAPHbIE TEHETUYECKHE 3aJadyd Ha MOHO-
TUTHOPUIHOE CKPEUIMBAaHME, CIEIUICHHOE HACIEAOBAaHHUE, COCTAaBJISATh
CXE€Mbl MOHOTHOPHUHOTO CKpPEUIMBAHUS JJIA Npe/ICKa3aHus HACJIEI0BAHMUS
MIPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOJNHATH JTA0OPATOPHBIE W TPAKTUYCCKHE PadOTHI,
coOnoaTh MpaBwia Mnpu paboTe ¢ y4eOHBIM H  J1a0OpaTOPHBIM
o0opy10BaHUEM;

yMEHUE KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpP KaHMs, BKIIOYAIONTYIO TICEBIOHAYYHbIC 3HAHUS U3
pa3TUYHBIX HMCTOYHUKOB (CpeIcTBa MaccoBOM HWHGOpMAIHMK, HAy9IHO-
MOMYJSIPHBIE ~ MaTepuaibl),  OTUYECKHE  aCMEKThl  COBPEMEHHBIX
UCCJIEIOBAHUM B OUOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC NMMCbMEHHBIC M YCTHBIE COOOIICHMUS,
000011asi OMOJIOTUYECKYI0 HWH(OPMALMIO W3 HECKOJbKUX HCTOUYHHKOB,
IPaMOTHO HMCTIOJL30BaTh MOHATUWHBIN anmapat OUOJIOTHH.

[TpeameTHBIC pe3ynbTaThl OCBOEHUS yUeOHOTO MpeameTa «buoorusy
6 11 knacce NOJI)KHBI OTPAKATH:

c(hOpPMHUPOBAHHOCTh 3HAHUW O MECTE€ W POJM OHWOJOTHU B CHUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KApTUHBI MHpa M HAYyYHOTO MHPOBO33PCHHUS, O
BKJIaJIE POCCUMCKUX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonornv, (QYHKIIMOHAIBHONW T'PAMOTHOCTH YEJIOBEKA JUIsl PEIICHUS
YKU3HEHHBIX 337124,

YMEHUE pACKPBIBATh COJECpKAHUE OWOJOTHYCCKUX TEPMUHOB M
MOHATUH: BUJ, TOMYJANHSA, TEHO(POHJ, DBOJIIOIMUS, JBIIKYIIUEC CHIIbI
(dakTophI) ABOJIIOIUH, IIPUCITIOCOOJICHHOCTD OPTaHU3MOB,
BUI000pa30BaHue, SKOJOTUYECKHE (aKTOPhI, SKOCUCTEMA, MPOAYIICHTHI,



KOHCYMEHTBI, PEIyLEHThI, 1€MW MHUTAHMS, SKOJOTHYECKas MUpaMuia,
ouoreorieHo3, ouocdepa;

YMEHHE U3JIaratb OMOJIOTHYECKUe TEOPHH (IBOTIOLMOHHAS Teopus Y.
JlapBuHA, CUHTETUYECKAsA TEOPHUs IBOJIFOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro  cxonactBa K. M. boapa, uyepenoBaHus TiaBHBIX
HarpasieHuil u myrei sBomtonuu A. H. CeBepiioa, yuenust o 6uocdepe B.
W. BepHaackoro), onmpenensiTb TPaHUIBl X MPUMEHUMOCTH K >KHUBBIM
CUCTEMAM;

YMEHUE BIAAETh METOJAMH HAay4YHOTO IIO3HAHHUS B OHOJIOTHH:
HAOJIOZICHUE U ONKHCAaHWE >KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM,
opraHu3aius 1 MpoBeIeHre OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKECHHUE
TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH MEXY HUCCIENYEMbIMU BEIUYUHAMH,
OOBSICHEHHE TMOJYyYECHHBIX PE3YyJIbTAaTOB, HCIOJb30BAHHBIX HAyYHBIX
MOHATUM, TEOPUUA U 3aKOHOB, YMEHHE JeJaTh BBIBOJLI HAa OCHOBaHUU
MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJIEIATh CYILIECTBEHHBIEC PU3HAKU CTPOCHHS
OMOJIOTMYECKUX  OOBEKTOB:  BUJIOB,  NOMYJALMH,  MPOAYLICHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOr€OLIEHO30B M 3KOCUCTEM, OCOOEHHOCTH
IPOLIECCOB: HACJIEACTBEHHOM M3MEHUYMBOCTH, €CTECTBEHHOro 0TOOpa,
BHJI000pA30BaHMS, MIPUCITOCOOJICHHOCTH OpPTraHU3MOB, NEeUCTBUS
HKOJIOTUYECKUX (PAKTOPOB HA OpPraHU3MBbI, MEPEHOCAa BEIIECTB U MOTOKA
PHEPIUM B IKOCHUCTEMaX, AHTPOMOTCHHBIX HW3MEHEHHUM B HDKOCHUCTEMAX
CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB U OMOT€OXUMUUYECKUX IIUKJIOB B
ouocdepe;

yMEHUE TPUMEHSITh TIOJYYCHHbIE 3HAHHUS N1 OOBIACHEHHS
OMOJIOTMYECKUX TPOLIECCOB M SBJICHUM, IS TNPUHSATUSA MPAKTUYECKUX
pElIeHNI B MOBCEAHEBHOM XKM3HU C LENbI0 oOecredeHus: 0e30MacHOCTH
CBOETO 3JI0POBbSl M 3JI0POBbSl OKPYXKAIOIIUX JIOZACH, COOMIOACHUS HOPM
IrPAaMOTHOTO TOBEAEHUS B OKPYXKAIOMIEH NPUPOJHON CpeAe, MOHHMMaHue
HE0OXOMMOCTHU UCIIOJIH30BAHUS JTOCTHKEHUM COBPEMEHHON OMOIOTHHN TSI
palMOHANIBHOTO MPUPOJIOTIOJIL30BAHMUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE OMOJIOTMYECKUE 3a7auyd, COCTABIIATH
CXEMBbI IIEpEHOCa BEUIECTB U SHEPTUHU B 3KOCUCTEMAX (LMY MUTAHUSA);



YMEHHE BBITIONHATh JIA0OpATOPHBIE W TPAKTHYECKHE PadOTHI,
cobmonaTh mMpaBuwia TMpu pabore ¢ ydyeOHBIM U J1aGOpaTOPHBIM
000pyIOBaHUEM;

YMEHHE KPUTHUYCCKH OIICHWBATh M WHTEPIPETHPOBATH WH(OPMAIIHIO
OHMOJIOTHYECKOTO COJACpKaHMsI, BKIIOYAIONIYIO0 TICEBIOHAYYHbIC 3HAHUS W3
Pa3IMYHBIX HMCTOYHHKOB (CpEICTBAa MAacCOBOW WH(GOpMaNWH, HAy4HO-
MOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TI00aTbHBIC SKOIOTHYCCKHE
npoOJIeMbl  COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHIO K HHAM
COOCTBEHHYIO MO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHbBIC M YCTHBIE COOOIICHMUS,
000011ass OMOJIOTMYECKYI0 HMH(POPMALMIO M3 HECKOJIBKUX HCTOYHUKOB,
TPaMOTHO MCTIOJIb30BaTh MOHATHUHHBIN anmapaT OWOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

buonorus kak Hayka

’KuBble cHCTEMBI U UX OopraHu3anusa

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

)KI/BHGJICSITCJ'ILHOCTB KJIICTKHU

PasMmuOXeHUE U WHIANBUAYAJIIbHOC
Pa3BUTHEC OPraHU3MOB

HacneacTBeHHOCTh M H3MEHUUBOCTD
OpraHnu3MoB

Cenekiust opranu3mMoB. OCHOBBI
OUOTEXHOJIOTHHA

PesepBHOE Bpemst

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

0.5

1.5

DJIEeKTPOHHBIE
(uu¢posbie)
oOpa3oBaTe/ibHbIE

pecypchI

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

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

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

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

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

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

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

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



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KJIACC

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMmblI

Ne i/

DBOIOLMOHHASA OUOJIOTUSI

B03HI/IKHOB€HI/IC nu pa3BI/ITI/IC JKHU3HHU Ha
3emiie

OpranusMsl 1 OKpyKarolas cpeaa

Coo0111ecTBa M 3KOJIOTHYECKUE
CHUCTEMBI

Pe3epBHOE BpeMms

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoauuecTBO 4acoB

Bcero

34

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

0.5

2.5

JIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41lcc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoteka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoteka [IOK
https://m.edsoo.ru/7f41cc74

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

buosorus B cucreme Hayk

Mertonl o3HaHUA KUBOU

npupoasl. [Ipaktuueckas pabora

Ne 1 «Mcnonp3oBaHue
Pa3TUYHBIX METOJIOB TIPH
M3y4YeHUN OMOJIOTHYECKUX
00BEKTOBY

buonornueckue cUCTEMEI,
MPOLIECCHI U UX U3YyUEHUE

XUMHUYECKUN COCTAB KIIETKHU.
Bopna u muHepanbsHbIe cOnu

benku. CoctaB u ctpoeHne
OenKoB

depMeHThl — OHOJIOTHYECKHE

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTH4yeckue
padoThI

0.5

0.5

Jara
U3ydeHust

DJIEeKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

bu6nuoreka [IOK
https://m.eds00.ru/863e6122

bubmmoteka [IOK
https://m.edso00.ru/863e6564

but6mmoreka [IOK
https://m.edso0.ru/863e674e

but6mmoreka [IOK
https://m.eds00.ru/863e6b72

but6mmoreka [IOK



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

10

11

12

13

karanu3atopsl. JlaboparopHas
pabora Ne 1 «M3yuenue
KaTaJIUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpumepe
aMIJIa3bl WIK KaTaja3bl)»

YriaeBoapl. JIunuasl

Hyxneunosbie kucinorsl. AT®

Hcropus u MmeTo bl U3ydeHUs
kieTku. Knerounas reopust

KieTka xak 1ietocTHas XuBas
cucreMa

CrtpoeHnue 3yKapuoTHYECKON

kieTku. Jlaboparopuas padora No

2 «3y4eHue CTpoeHHs KIETOK

pacTeHHiA, )KUBOTHBIX, TPHOOB U
OakTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpemnapaTax u ux

OIIMCaHHCEC>»

OOMEH BEILECTB U
MeTadoIn3M

®otocuHTe3. XEeMOCHUHTE3

0.5

https://m.eds00.ru/863e6b72

bubmnoreka IIOK
https://m.eds00.ru/863e6870

bubnuorexa [JOK
https://m.edso0.ru/863e6d5c

bubmuorexa [IOK
https://m.edso00.ru/863e6e88

bu6nuoreka [IOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

but6mmoreka [IOK
https://m.edso0.ru/863e766¢

bu6nuoreka [IOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

14

15

16

17

18

19

20

21

DHepreTUYecKuii 0OMeH

JKU3HEHHBIA UK KIETKH.
Jlenenue KiaeTku. MuTo3.
JIaboparopHas pabota Ne 3
«Habnroenre MuTO3a B KIIETKax
KOHUYHMKAa KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTpErapaTax»

Buocunres 6enka. Peakuus
MaTPUYHOTO CHHTE3a

Tpaucnsiius — OuocunTes 6enka

Hexknerounslie GopMbl )KU3HU —
BUPYCBHI

®opMBbI pa3MHOKEHUS
OpraHu3MOB

Meiio3

OObpazoBaHue 1 pa3BUTHE
IIOJIOBBIX KJIETOK.
OnnonorBopenue. JlabopatopHas

0.5

0.5

https://m.edso0.ru/863e7c98

bu6nuoreka [IOK
https://m.edsoo.ru/863e7aae

bubmuorexa [JOK
https://m.edsoo.ru/863e7dc4

bubmuorexa [IOK
https://m.edso0.ru/863e796e

bu6mmoteka [IOK
https://m.edso00.ru/863e796e

bu6mmoreka IIOK
https://m.edso00.ru/863e7540

bu6nuoreka [IOK
https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e

bu6nuoreka [IOK
https://m.edso0.ru/863e7f4a

but6mmoreka [IOK
https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

22

23

24

25

26

27

paborta Ne 4 «3ydenue
CTPOCHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpemapaTax»

WNHnuBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enetuxa — HayKa O
HaCJICACTBECHHOCTH U
N3MCHYHMBOCTH

3aKOHOMEPHOCTU HACIEAOBaHUS
IpU3HaKoB. MoHOruOpuaHOE
CKpEeUIBaHHE

JuruOpuHoe CKpemuBaHue.
3aK0H HE3aBUCUMOTO
HacJe0BaHUS IPU3HAKOB

CuerieHHOE HaclleJ0BaHue
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO U
JTUTUOPUTHOTO CKPEUTUBAHUS Y
Ip0o30(UITBI HA TOTOBBIX
MHUKpOTMpenaparax»»

I'enetuka nona. Hacnengosanue
MPU3HAKOB, CUEIIJIEHHBIX C

0.5

bubnuorexa [JOK
https://m.edso00.ru/863e8436

bubmuorexa [JOK
https://m.edso00.ru/863e86f2

bubmuorexa [IOK
https://m.eds00.ru/863e8878

bubmmoteka [IOK
https://m.edsoo0.ru/863e89a4

but6mmoreka [IOK
https://m.edso00.ru/863e8c60

bu6nuoreka [IOK
https://m.edso0.ru/863e8c60



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

28

29

30

31

32

33

34

I10JIOM

N3MeHUYnBOCTb.
HenacnencrBennas
M3MeHYuBOCTb. JlabopaTopHas
pabota Ne 6. M3yuenue

MO (DHKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psijia U
BapHaIllMOHHON KPUBOM»

HacnencTBeHHass H3MEHYUBOCTD.
JIaGoparopHas pabota Ne 7.
«AHaIN3 MyTauil y 1po30QpuIIsl
Ha FOTOBBIX MUKpPOIIpenapaTax»

I'enetuka yenoBeka

PesepBubIiil ypok. O6006111eHIE TTO
TeMe «HaciencTBeHHOCTE U
W3MEHYUBOCTH OPTaHU3MOB)

CCJ’ICKI_[I/ISI KaK HayKa "1 IIpouecce

MeToapl U JOCTHKEHUS
CCIICKIIMHN paCTCHI/II\/'I U ) KMBOTHBIX

buotexHonorusa kak oTpaciib

0.5

0.5

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

bubmmoteka [IOK
https://m.edsoo.ru/863e8efe

bu6nuoreka [IOK
https://m.edso0.ru/863e8d78

but6mmoreka [IOK
https://m.edso00.ru/863e9214

but6mmoreka [IOK
https://m.edso0.ru/863e9214

bu6nuoreka [IOK



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

MIPOM3BOICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34 0 4


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

11 KJIACC

Ne

n/n

Tema ypoka

DBOIONHUS U METOILI €€
U3Y4EHUS

HcTopus pa3BuTHs
MPEJICTaBICHHU 00 SBOIOINH

MukposBoatronus

HOHYJ'ISIIII/ISI KaK 3JICMCHTapHasa
€IMHHIIA BUJIA ¥ BOJTFOIUH.
JlaGopaTtopnast pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(}HOIOTHUECKOMY KPUTEPHIO)

JBrky1ne cuiibl (371€MEHTapHbIE
(bakTOpbI) IBONIOINH
EctecTBeHHbII 0TOOD U €ro
bopmbI

Pe3ynpratel aBoIIOIMU:
IPUCIIOCOOIEHHOCTh OPTaHU3MOB

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

0.5

0.5

Jara
U3yYEeHUS

JIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/863ea20e

bubnnoreka IIOK
https://m.edso00.ru/863e9570

bu6nuoreka [IOK
https://m.edso0.ru/863e9cle

bu6mmoreka IIOK
https://m.eds00.ru/863e99c6

but6mmoreka [IOK
https://m.edsoo.ru/863e9da4

but6mmoreka [IOK
https://m.edso0.ru/863e9ed0

but6mmoreka [IOK
https://m.edsoo.ru/863e9fde



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

10

11

12

13

14

15

¥ BHJI000pa30BaHHE.
JlaGopaTopHnas pabora Ne 2
«Onucanue Npucrnoco0IeHHOCTH
OopranusMa 1 €€ OTHOCUTEILHOTO
XapakTepa

Hanpasnenus u nmytu
MaKpO3BOJIIOLIUH

Heob6patumocTts 3BOIIOIMH

Wcropus xu3nu Ha 3emiie u
METO/bI €€ U3yYEHUS

FI/IHOTG?;I)I HpOI/ICXO)K)ICHI/ISI
JKA3HU HA 3emiie

PasBurHne xxu3Hu Ha 3emiie 1o
dpaM U TIeproIaM

OCHOBHBIE TAITBI BOJTIOIUU
PACTUTEILHOTO W JKHBOTHOTO
mupa. [Ipaktudeckas padora Ne 1
«/3y4ueHne uCKomaemMpix
OCTaTKOB PAaCTeHUU U )KMUBOTHBIX
B KOJUTEKIIUSX

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MHUpa

DBOITIOLNA YETIOBEKA

0.5

bubnuorexa [JOK
https://m.edsoo.ru/863e9cle

bu6nuoreka [IOK
https://m.edso0.ru/863ea5a6

bu6nuoreka [IOK
https://m.edso0.ru/863eabbe

but6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

but6mmoreka [IOK
https://m.edsoo.ru/863ea48e

bu6nuoreka [IOK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

16

17

18

19

20

21

22

23

(arTpOTIOTEHE3)

JBwxymme cuitbl (pakTops)
aHTpOIIOTeHE3a

OCHOBHBIE CTaauu 3BOJJIFOIIHMHA
YCJIOBCKA

YenoBeueckue pachbl 1
IMPpUPOAHLIC aZlallTallii YCJIIOBCKA

PesepBuelit ypok. O6006111€H1E 10
TeMe «BO3HHKHOBEHUE U
pa3BUTHE )KU3HU HA 3eMIIe»

DKoJiorus Kak HayKa

Cpenpl oOuTaHus U
9KOJIOTHYeCKHEe (HaKTOPBI

AbuoTtnueckue GpaxkTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdoonoruueckue
0COOEHHOCTH pacTeHH U3
pa3HBIX MECT OOUTAHUSIY.
JlaGopaTtopnast pabota Ne 4.
«BnustHEE cBETa HaA pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

Buotnueckue akropsl

0.5

https://m.edsoo.ru/863eac2c

bu6nuoreka [IOK
https://m.edsoo.ru/863ead44

bubnnoreka IIOK
https://m.edsoo.ru/863eaea?2

bubmmoteka [IOK
https://m.edsoo.ru/863eafec

bu6nuoreka [IOK
https://m.edso0.ru/863eb10e

but6mmoreka [IOK
https://m.edso0.ru/863eb348



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

24

25

26

27

28
29

30

31

32

33

DKOJIOTHYECKHUE XapaKTEPUCTHUKU

nomyisauuy. [Ipaktuaeckas
paborta Ne 2 «Iloncuér
IUIOTHOCTHU HOIYJIALIUNA pa3HbIX
BHJIOB PACTCHUI»

Coo01ecTBa OpraHu3MoOB —
OuoLeHo03

DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

OCHOBHBIC ITOKa3aTEIIN
9KOCUCTEMEIL. DKOJIOTUYECKHE
nupamuibl. CBolicTBa
skocucreM. Cykieccus

[IpupoHBIE S5KOCUCTEMBI
AHTpPOIOT€HHBIE IKOCUCTEMBI

buocdepa — rnobdanpHas
3KOCHCTEMA 3EMITU

3aKOHOMEPHOCTH
CYIIECTBOBaHUS Onochepbl

YenoseuecTBo B Onocdepe
3emiu

CocymecTBoBaHNE IPUPOBI U
YeJI0BEeUeCTBA

0.5

bubnuorexa [JOK
https://m.edsoo.ru/863eb46a

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

bubmmoteka [IOK
https://m.edsoo.ru/863eb5fa

bu6nuoreka [IOK
https://m.edsoo.ru/863ebb5e

bu6nuoreka [IOK
https://m.edso0.ru/863ebd16

bu6nuoreka [IOK
https://m.edsoo.ru/863ebale



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

PesepBHbIil ypok. O6006111eHIE
34 TeMmbl «Coo011ecTBa U
9KOJIOTHYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

2.5



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorwms, 10 xkmace/ Kamenckuit A.A., Kacnepckas E.K., Cuormnazon

B.1., AxuronepHoe obuiectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1.ITaceunuk B. B., IlIsenios I'. I'. Buonorusa. O6mas 6uoorusa. 10—11
KJIacchl: pabouas Tetpaab. — M.: Ipoda, 2018 r. [Taceunuk B. B.,
[Benos I'. I'. buonorus. O6mas ouonorus. 10—11 knaccst:
MeToaudeckoe nocooue. — M.: [Ipoda, r000oe uznanue, HaunHas ¢ 2013 r.
DIIEeKTPOHHOE MPUJIOKeHUE K yueOHuKy (www.drofa.ru).

2. Xypun A. A., Isanosa T. B., PepkakoB M. B. YueOHbIe M1aHBI IITKOJT
Poccuu / mon pen. M. B. PeikakoBa. — M., [Ipoda, 2012. buonorus
(Bechb mkonbHbIN Kypc B cxemax u Tadmunax) / A.}O. Monnesa. — M.
Okcmo, 2015.

3. buonorus B Borpocax u orBeTax. Boinyck 4. Meroanueckoe nocooue.

— M., ToBapuniectBo HayuHbIX n3ganuii KMK, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET



1. http://ebio.ru/

2. www.bio.1september.ru— rasera «buonorusy -npuaoxeHue K «1
CEHTSIOpsI»

3. http://albinaandr.siteedit.ru .

4. http://college.ru/biologiya/

5. http://www.shio.info

6. https://m.eds00.ru/863e6122
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