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HOACHUTEJIBHASA 3AIIMCKA

[Ipu paspaboTke mporpamMmbl MO OHOJIOTHH TEOPETUUYECKYIO OCHOBY MJIS
OTIpe/IeNICHUs TOAX00B K (POPMHUPOBAHUIO COACpNAHHS Y4eOHOTo MpeaMmeTa
«buonorusty cocraBunu: KoHuentyaibHble nonoxkeHuss PIrOC COO o
B3aMMOOOYCIOBIIGHHOCTH IIeNieH, COAepKaHMs, pe3ylbTaTOB OOyYeHUs U
TpeOOBaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIO0XKEHUS 00 OOIIMX LEIX
Y TPUHIUIAX, XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHErO
obmero obpasoBanusi B Poccmiickonr denmeparuu, a Takke TOJOXKEHUS O
cnenuduke Ouonoruu, € 3HAUCHWHW B TIO3HAHUM JKUBOM TPUPOABI U
o0ecIreyeHny CyIeCTBOBaHUS YeI0BeYecKoro odmecrsa. ConiacHO Ha3BaHHBIM
MIOJIOKEHUSIM, OTIPEIETICHBI OCHOBHBIE (DYHKITMH MPOTPAMMBI 10 OMOJIOTHH U €&
CTPYKTYypa.

[Iporpamma mo Ouwonoruu na€t TpeAcCTaBICHUE O LeNax, o0 oOuein
CTpaTerud OOy4YeHHUs, BOCIUTAHUS M Pa3BUTHS OOYYAIONIMXCS CpEICTBAaMHU
yuebHOoro mpeamera «buomorus», ompenensieT 00s3aTeIbHOE MPEIAMETHOE
COJEp)KaHHME, €ro CTPYKTypy, paclpeleiieHue Mo paszaeiaamM ¢ Temawm,
PEKOMEHIYEMYIO TOCJIE€JOBATeIbHOCTh HW3YYEHHs] Y4YEOHOro Marepuajia ¢
y4€TOM  MEXIPEOAMETHBIX W BHYTPUIPEAMETHBIX  CBA3€H,  JIOTUKU
00pa3oBaTeIbHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaronuXxcsl.

B mporpamme mo OHOJOTMHM TakKe YYHUTHIBAIOTCS TpPEeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W TPEAMETHBIM pe3yibTaTaM
oOydyeHuss B (OPMUPOBAHMU OCHOBHBIX BHJOB Yue€OHO-TIO3HABATEIBHOM
NEeSATEIbHOCTH/yUEeOHBIX ACHCTBUH OOYyYaroOIIUXCs MO OCBOEHUIO CONEpKaHUS
OMOJOTMYECKOT0 00pa30BaHUsI.

B mporpamme mno Owuonormum (10-11 xknaccel, 0a30BbI  ypOBEHB)
peann30BaH TPUHIUMI MPEEMCTBEHHOCTH B HW3y4YeHHMH Owuonoruu, Omaromaps
yeMy B HEH MpPOCMATpuMBaeTCs HAMpaBICHHOCTh Ha pa3BUTHE 3HAHUHU,
CBSI3aHHBIX C ()OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
[EHHOCTHBIX ~ OPHEHTallMid  JHMYHOCTH,  DKOJOTUYECKOTO  MBIIUICHHUS,
MpEeACTAaBICHUM O 3I0pOBOM 00pa3e >XKU3HU W OEpPEKHBIM OTHOILICHUEM K
OKpyXaromiei npupogHorn  cpene. Ilostomy Hapsigy ¢ HU3ydeHUEM
001IEOMONIOTUYECKUX TEOPHUM, a TaKKe 3HAHUMW O CTPOEHUHU KUBBIX CHCTEM
pa3HOTO paHTra M CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HHUX MPOILECCOB B
nporpaMMe Mo OWOJIOTHH YIEICHO BHHMAHUE HCIOJIB30BAHHIO TOTYyYEHHBIX
3HAHWY B MTOBCEIHEBHOM JKU3HHM VISl pEIICHHsI MPUKIIAIHBIX 3a/1a4, B TOM YHCIIE:
OpoQUIAKTUKM  HACJIEACTBEHHBIX  3a00JIEBaHMM  4YeJIOBEKa,  MEAMKO-
TeHETUYECKOTO KOHCYJIFTHPOBAHUS, 000CHOBaHUSA HKOJIOTHYECKHU
[eJeCO00pa3HOT0 TMOBEACHUS B OKpPY)KAlOUIEH NPUPOJHON cpede, aHalu3a
BIIMSTHHSI XO3SIICTBEHHOH EATETFHOCTH YEJIOBEKa Ha COCTOSIHME MPHUPOIHBIX U
HUCKYCCTBCHHBIX  DKOCHCTEM.  YCWJICHHWE  BHUMAHUS K  NPUKIATHON
HampaBJIeHHOCTH  y4yeOHoro  mpenmera  «buomorws»  mpoIMKTOBaHO
HEO0OXO/IMMOCThIO 00eCTeueHUsl YCIOBUHM ISl PEIICHHs] OJTHOM U3 aKTyaJlbHbIX
3a/la4  [IKOJBHOTO OHOJIOTMYECKOr0 O00pa3oBaHUs, KOTOpas MpeanojiaraeT
(dopmMupoBaHue y 00yJaroMIMXCsl CIIOCOOHOCTH aIalTUPOBATHCS K M3MEHEHHSIM
JMHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHpA.

buosnorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUsl 3aHUMAET BAXKHOE
mecto. OHa oOecrnieunBaeT (popMUpoBaHUE Y OOYYAIOLIMXCS MPEACTABICHUNA O
HAy4YHOU KapTHHE MUpPA, paCHIMpseT U 0000UIaeT 3HAHUS O KUBOW IpHUpojie, e€



OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpraHu3alldd U SBOJIOIUM, CO3AAET
yCJIOBHSL  JIJIsA: TIO3HAHMS 3aKOHOB JKMBOWM  MpUPOABI, (opMUpoBaHUS
(YHKIIMOHAIPHOM TPaMOTHOCTH, HABBIKOB 3J0POBOTO M 0O€30I1acHOro o0pa3a
KU3HU, DKOJOTMYECKOTO MBIIUIEHUS, IIEHHOCTHOIO OTHOIICHUS K KUBOM
MIPUPOJIE U YEJIOBEKY.

Bonemioe  3HaueHwe  OMOJIOTHST  HMMEET  Takke Uil pEIIeHUs
BOCIMTATENIPHBIX M Pa3BUBAIOIIMX 3aJlad CPEAHEro O0OIIero ooOpa3oBaHUs,
coranu3anuu ooydaromuxcs. M3yuenue Ouoaoruu o0ecreurnBaeT YCIOBUS IS
dbopMUPOBaHUS UHTEIUICKTYyaIbHBIX, KOMMYHUKAIIMOHHBIX U HMH(GOPMAITMOHHBIX
HaBBIKOB, 3CTETUUECKOU KYJIBTYPhI, CIIOCOOCTBYET MHTErPAIlUH OMOJIOTMYECKUX
3HAHUU C TMPEJCTaBICHUSAMHU W3 JPYTHMX YYEOHBIX MPEIMETOB, B YaCTHOCTH,
bu3ukn, xumMuu U reorpadun. HasBaHHbIE TOJIOKEHUS O TpeIHA3HAYECHUU
yueOHOro mnpeaMera «bHONOTHS» COCTaBWJIM OCHOBY [UJISL  OMPEICICHUS
MOJIXOJIOB K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COJICPKAHMUSI, PEACTABICHHOTO B
mporpamme mo OUOJIOTHH.

Ot6op conepxanms yaeOHoro npeamera «buonorus» Ha 6a30B0M ypoBHE
OCYIIECTBIEH C MO3UIMK KyJIBTYpOCOOOPAa3HOTO IMOAXO0Aa, B COOTBETCTBUH C
KOTOPBIM OOY4YaroIIMecss JOJKHBI OCBOUTHh 3HAHUS W YMEHHS, 3HAUUMbIC JIJIS
dbopMupoBaHusi 00IIEH KYJIBTYphl, OINPEACNAIONINE aJeKBaTHOE TOBEICHUE
YeJioBeKa B OKPYXKalollel MPUPOAHON cpesie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKON AesiTenbHOCTH. Oco00e MecTo B 3TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTBl  COAEp>KaHUS, KOTOPBIE CIYXaT OCHOBOW ISt
dbopMuUpoBaHUS IPENICTABICHUN O COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHE
MHUpa U EHHOCTHBIX OPUEHTAMAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'YMaHU3aIUN
OMOJOTHYECKOTO 00pa30BaHUS.

CrpyKTypupOBaHHE COAEpKaHUA Y4eOHOro marepuaia B MPOrpaMMme II0
OMOJIOTUU OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00
OTIIMYUTENBHBIX 0COOCHHOCTSIX JKUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aINU
U DBOMIOIMU. B COOTBETCTBUMM C 3THUM B CTPYKType Yy4eOHOTO TMpeaMera
«buonorus» BbIACIEHBI CIEAYIOIINE COAEpKaTeIbHbIE JIMHUM: «buomorus kak
Hayka. MeToJipl HaydyHOTO To3HaHus», «KieTka kak Ouonorndeckas CucTeMay,
«OpranusMm kak Ouosornueckass cuctemayn, «CucremMa U MHOTooOpasue
OpPraHUYeCcKOro MHUpa», «IBOJIOLMS KUBOW MTPUPOABD), «IKOCUCTEMBI H
IPUCYIIIHE UM 3aKOHOMEPHOCTIY.

Lens m3yuenust yuebnoro npenmera «buonorus» Ha 0a30BOM ypoBHE —
OBJIaJIcHWE OOYyYalONMMHUCA 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHAIBLHOM
OpraHW3allid >KUBBIX CHCTEM pa3HOTO paHra W MPUOOpEeTEeHHWe YMEHUM
WCIIOJIb30BAaTh ATH 3HAHUS JJIS TPAMOTHBIX JEUCTBUN B OTHOIICHUH OOBEKTOB
KUBOM TIPUPOJIBI U PEIICHUS PA3TMYHBIX )KU3HEHHBIX TTPOOIIEM.

JocTmwkenne 1enu wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a]1au:

OCBOEHHUE OOYYaIOIMMHUCS CUCTEMbl 3HAHW O OMOJIOTHYECKUX TEOPUSX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIIOTe3aX, NpaBWjaxX, CIyXKallux
OCHOBOM 1151 (hOPMHUPOBAHUS TIPEICTABIICHUN O €CTECTBEHHO-HAYYHON KapTHUHE
MHpa, O MeEToAaX HAy4YHOrO TIO3HAHWA, CTPOCHUU, MHOTOo00pa3uu W
0COOEHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHS OpPraHW3aIllUU, BBIJAIOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAaHUSIX B OMOJIOTHHY;

dbopMupoBaHue y 00y4aromuxcsl MO3HABATEIbHBIX, HHTEIICKTYaIbHBIX U
TBOPUYECKMX CIMOCOOHOCTEH B MPOIECCE aHAM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IVISJIOB, UJIEH M MOAXOJOB K M3YyUYEHUIO JKUBBIX CHCTEM
pPa3HOro YpOBHSI OpraHu3alluy;



CTAaHOBJICHHE Yy oOydJarouuxcss oOImel KyabTyphl, (YHKIIMOHAJIHHOM
IPaMOTHOCTH, pa3BUTHE yMEHUH OOBSACHATH W  OLEHUBATH  SIBJICHUS
OKpYKalolIero Mupa >KMBOM TMPUPOALI HAa OCHOBAaHWUU 3HAHUN U OIBITA,
MOJTYYEHHBIX NPU U3YYEHUH OUOJIOTHH;

dbopMupoBaHue y o0Oy4alolUXCsl YMEHHMM WLTIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHWA B TPAKTUYECKOM JEATETbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIAEHHOCTH B BOBMOXKHOCTH MO3HAHUS YEJIOBEKOM >KUBOMU
OPUPONIBI, HEOOXOAUMOCTH O€peXKHOTOo OTHOILIEHUS K HeW, CcoOIoneHus
ATUYECKUX HOPM IPU MPOBEACHUN OMOIOTHYECKUX UCCIIEI0OBAHUT;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHUMW JJIsi TOBBIICHUS YpPOBHSA
AKOJIOTUYECKOM KYIBTYPBI, 111 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

NpUMEHEHUE TMPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEAHEBHOM KU3HU
JUIS1 OLIEHKH TOCJIEACTBUNA CBOEH AEATEIBHOCTH MO OTHOLIEHHIO K OKPYKaroIIeH
cperne, COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHME U  COONIOJIEHHUE Mep
poUIaKTUKH 3a00ICBaHUM.

B cucreme cpemnero ob6miero oOpazoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSA 00s3aTeIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIUM B
coCTaB MpeaMeTHoM 061acTu « EcTecTBEeHHO-HAayYHBIE TPEAMETHD.

Jlns  wu3ydeHuss Owonorud Ha 0a30BOM YpOBHE CpEOHEro OOIIero
oOpazoBanus otBoguTcsi 68 yacos: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 KJ1acce — 34 qaca (1 yac B HEJICITIO).



COAEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMU HayKamu, (uiocopuei, ITHUKOH, ICTETUKOU H
npaBoM. Ponb Ouonoruun B (HOpMHUPOBAaHUU COBPEMEHHOM HAy4YHOW KapTHHBI
mupa. CucreMa OMOJOTUYECKHUX HayK.

Metonpl TIO3HAHUS JKUBOW TpUPOIbl  (HAOMIOACHHE, HKCIEPUMEHT,
OMKCaHUe, HU3MEpEHue, KilacCU(pUKalUsi, MOJCIUPOBAHUE, CTATUCTUYECKAS
00paboTKa JaHHBIX).

JdemoncTpanuu:

[Toptpetsi: Y. dapsun, I. Mengens, H. K. Konbuos, /Ix. Yorcon u @.
Kpuxk.

Tabnuipl 1 cxeMbl: «MeToJibl TO3HAHUS KUBOU MPUPOIIBD.

JlaGopaTopHble U MpaKTH4YeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «lcnonp3oBaHKe pa3IUYHBIX METONIOB IMPHU
U3YYECHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble CUCTEMbI M UX OPTraHU3aLMS.

XKuble cuctembl (OMOCHUCTEMBI) KaK TMpEeAMET HU3Y4YeHUsi OHOJIOTHH.
OTnnune )XKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OHOCHCTEM U HX pazHoOOpasue. YpPOBHU OpraHu3aluu
OmocucTeM: MOJCKYJISPHBIMA, KJICTOYHBIM, TKAHEBBIH, OPTraHU3MEHHBIM,
MOIMYJISILIMOHHO-BUI0BOM, DKOCHUCTEMHBIN (broreorneHOTUYECCKUIA),
O6rochepHbIii.

JdemoncTpanuu:

Tabmumet u  cxembl: «OCHOBHBIE TPU3HAKKA JKU3HU», «YPOBHH
OpraHU3alUU KUBOU MPUPOIBD».

Oo6opynoBanue: Mmojeab Moekyiasl JJTHK.

Tema 3. XuMu4ecKuii COCTAB M CTPOEHHE KJIETKH.

XUMHUUYECKUN COCTAB KIIETKA. XUMHUYECKUE DJIEMEHTBI: MAaKPO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bojia 1 MUHEpalibHbIE BEIIECTBA.

OyHKIMM BOABI M MUHEpAJbHBIX BEIIECTB B KieTke. llommepxkanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u crpoeHne 0eIKOB. AMHHOKHCIOTBI — MOHOMEPHI OCITTKOB.
He3amenuMble ¥ 3aMEHMMbIE AMHUHOKHUCIOTHI. AMHWHOKHUCIOTHBIN COCTaB.
YpoBHU CTPYKTYpBI OEITKOBOM MOJICKYIIBI (TIE€pBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHUMHUUYECKHE CBOHcCTBa OenkoB. buomornueckue
(GyHKIMU OENTKOB.

®epmeHThl — Ouonorndeckue Karamuzaropbl. CTpoeHume QepMeHTa:
aKTUBHBIA TEHTP, cyOcTparHas crnenupudHocth. KodepmenTsl. BuTamMuHbL.
Otnuuus pepMEeHTOB OT HEOPTAaHUIECKUX KaTaIn3aTOPOB.

VYrneBompl: MoOHOcCaxapuabsl (IIOKO3a, pubo3a W Je30KCHpr003a),
aucaxapuibpl (caxapos3a, JaKTo3a) M MOJUcaxapuibl (Kpaxmayi, NIUKOTEH,
1eJUTI0NI032a). bronorundeckre GyHKIIUN YTIIEBOJIOB.

Jlvmuapl:  Tpurmuuepuasl, ¢Gocdhomumuabl, crepounbl. [mapodunbHO-
runpodoOHble cBoiicTBa. buonormueckue ¢yHkuuu aununoB. CpaBHEHHE
YIJIEBOJIOB, OCTTKOB M JTUTTUOB KaK NCTOYHUKOB YHEPTHUH.



HykneunoBwsie kucnorsl: JIHK u PHK. Hykneotuasl — MoOHOMEpHI
HyKJ1enHOBBIX KucnoT. Ctpoenue u ¢pynkiuu JJHK. Crpoenue u pynkiuun PHK.
Buaesr PHK. AT®: ctpoenne u GyHKIIUH.

[uronorns — Hayka o kierke. Kietounas Tteopuss — mnpumep
B3aMMOJICHCTBUS Hed W (AaKTOB B HAyYHOM IMO3HAHUM. MeTONbl M3yYeHHS
KJIETKHU.

Knerka kak menoctHass sxwuBas cucrema. OOIMe MNpPU3HAKK KIIETOK:
3aMKHyTasi HapyxHasi MmemOpana, monekynbl JIHK kak renernyeckuii anmapar,
cUCTeMa CUHTE3a Oelka.

Tunbl KIETOK: 3yKapuoTHueckass W Mpokapuotudeckas. OcoOeHHOCTH
CTpOEHHUsI MpoKaproTudeckoit kinetku. Knerounas crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOM KJIETKH. OCHOBHBIE OTIMYMUS PACTUTEIBHOUN, KUBOTHOU H
rpUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAs CTEHKA, [NIMKOKAJIUKC, UX
¢dbyukiuu. [Tnazmarudeckas memOpana, e€ cBoiictsa u Gpynkuuu. [{uTonnazma u
e¢ opradouasl. OnHomeMmOpanHble opranouasl kietku: OIIC, anmapar
Tlonbmxu, nu3zocombl. [loayaBTOHOMHBIE OpPraHOUIBI KJIETKA: MHTOXOHIPHH,
mactuapl.  IIpoucxoxkaeHre MHUTOXOHIIpUKW U IUIACTHA. Buael miacTu.
HememOpanubie  OpraHoujibl  KJIETKH: pUOOCOMBI, KJIETOYHBIM  LIEHTP,
LUEHTPUOJH, PECHUUKHU, KTYTUKUA. ODYyHKIIMN OPraHOMJOB KJIETKU. BKiItoueHusl.

SAnpo — perynsaTopHbIii IeHTp KieTku. CTpoeHue sijapa: sjuepHas 0007104Ka,
KapuoIlIa3Ma, XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panximin, K. M. bap.

Huarpammbl:  «Pacripenenenne XUMHYECKUX JJIEMEHTOB B HEXHUBOU
npupoae», «PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B JKHUBOU PUPOAEH.

Tabnunpr u cxemsbl: «llepuoanueckas TabnvIla XUMAYECKUX JIEMEHTOBY,
«Ctpoenne Mmonekynabl Bombl», «buocuntes Oenka», «CTpOEHHE MOJEKYIbI
oenka», «Ctpoenue depmentay, «Hyknennossie kucnorsl. JJTHK», «Ctpoenue
Monekyiabl  AT®», «CTpoeHue >SyKapUOTHYECKOM KiIeTKn», «CTpoeHue
XKUBOTHOM  KJIETKW», «CTpO€HUE paCTUTENIbHOW KIETKW», «CTpoeHue
POKApUOTHYECKON  KIIeTKW», «CTpoeHue sapa KIETKW», «YIJIEBOIbI»,
«JInmmaeny.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYIOBaHUE MJii TPOBEICHUS
HaOJIIONICHUH, M3MEpPEHUH, SKCIIEPUMEHTOB, MHUKPOIPENaparbl pacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATLHBIX KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:

Jlaboparoprast pabora Ne 1. «M3yueHue KaTadUTHYECKOW AKTUBHOCTH
dbepMeHTOB (Ha IPUMEPEe aMUJIA3bl WIIH KaTaiasbl).

Jlaboparoprast padora No 2. «M3ydyeHue CTpOEHHs KICTOK PACTEHUH,
KUBOTHBIX M OaKTEPUH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OTIMCaHUE.

Tema 4. /KuzHeesTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WK MeTa0oau3M. AccuMIISIus (TUTACTHYECKUN OOMEH)
U JTUCCUMUJIISINS (PHEPTETUIECKU OOMEH) — JIBE€ CTOPOHBI €IMHOTO IMpoIiecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEMIECTB M DHEPTUW B MOHUMAHUU
MeTabonu3ma.

Tumbpt oOmeHa BemecTB: aBTOTPOHBIN U TeTepoTpodHbi. Pomb
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.



®orocunTe3. CperoBass M TemHOBass ¢a3bl (¢doTocuHTe3a. Peakiuu
dorocunTe3a. DPdexkTuBHOCTL (OTOCHHTE3a. 3HaYyeHue (OTOCUHTE3a s
KU3HM Ha 3emiie. BrausiHue ycnoBui cpeiapl Ha (OTOCHHTE3 U CHOCOOBI
NOBBIIIEHUS €70 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCHUHTE3UpYIolue OaKkTepuu. 3HAu€HHUE XEMOCHHTE3a
IUIS )KU3HU Ha 3emuie.

DHepreTruueckuil 0OMEH B KiieTke. PaciierieHue BelecTB, BbIICICHUE U
AKKyMYJMpDOBaHUE »HHEPrUM B KIETKE. OTambl SHEPreTHUYECKOro oOMeHa.
I'mukonu3. bpoxkenune u ero BuAbl. KucmopogHoe OKUCIEHHE, WIN KIETOYHOE
IbIXaHHE. OkucnaurenbHOE docdhopunupoBaHue. O PeKTUBHOCTH
HHEPTeTUYECKOTO OOMEHA.

Peaknun marpuuHoro cuHTe3a. Ienermueckas wunHdopmarus u JHK.
Peanuzanus reHetndeckod MHPOpMaAIMU B KieTke. [eHETHYECKU KOa M ero
cBoiicTBa. Tpanckpuniusa — matpuunbliii cuaTe3 PHK. Tpaucusius — buocunres
Oenka. Dtanbl TpaHciasuuu. KomupoBanuwe amuHokuciaor. Ponb pubGocom B
OounocuHTe3e Oelka.

Hexkunerounsie ¢opMbl sxu3Hu — BUpYChl. icTopus oTkpbiTUs BUpycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS U >KU3HEHHOTO IHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHud, >XKMBOTHBIX M YEJIOBEKA, BHI3HIBAEMBbIC
Bupycamu. Bupyc ummynozaeduiura yenoseka (BUY) — Bo3oyaurens CI1IN/a.
OOparHass  TpaHCKpUMIMsS, peBepraza u  uHTerpaza. [Ipodunakruka
pacnpoCTpaHeHUsI BUPYCHBIX 3a00JI€BaHUI.

JdemoncTpanuu:

[Toptpetsi: H. K. Konbuos, J[. 1. UBanosckuii, K. A. Tumupsizes.

Taobmunpbl u cxeMbl: « Tunbl nutanusy, «Metabomu3m», «MUTOXOHIAPHUSY,
«JHepreTUIecKuil 00OMeny», «Xioporiact», «PorocuaTe3», «Ctpoerune JJHK»,
«Ctpoenne u (yHKIMOHUpOBaHHE TeHa», «CuHTte3 Oenkay, «[eHeTnyeckwuii
kony», «Bupyce», «bakrepuodarn», «CrpoeHue W KU3HEHHBIM LMK BHUpYycCa
CII1[a, 6axrepuodaray, «Pemmukamms JJHK».

O6opynoBanue: Moaenu-antummkanuu « Yasoenue JIHK u tpanckpuniysy,
«buocunTes 6enka», «CTpoeHUE KIETKW», Moielb cTpyKTyphl JITHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounsrii 1uki, Wiy >KU3HEHHBIW MK KiIeTKkd. MHTepdaza m MHUTO3.
[Ipoueccrl, mporekaromrie B untrepdasze. Permnmukamus — peakuuss MAaTpUIHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIH HA0Op — KapHOTHIIL.
JIMTUIONIHBIA W TaluUIOMIHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMAaTHIBI.
[{utonornyeckue OCHOBBI Pa3MHOXKEHUS W HWHJIUBUAYATBHOTO Pa3BUTHUSA
OpPraHUu3MOB.

Henenue kietku — muto3. Ctaguu muto3a. [Ipoieccel, npoucxonasiiye Ha
Pa3HBIX CTAJIUSIX MUTO3a. BUOJOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KIETKH — aromTOo3.

@dopMbl  pa3MHOXKEHHSI OpPTraHM3MOB: Oecrmojioe u TooBoe. Bums
Oecrosioro  pa3MHOXKEHHS: JIEJICHHE HaJBOE, T[OYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BETE€TATUBHOE Pa3MHOXEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAYCHUE ISl CEJICKLINH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECITOJIOTO.

Meiios. Cranuu menosa. [Ipoueccel, mpoucxoasiye Ha CTaauax Meio3a.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuit cmsbICl H
3HaYECHHE MEN03a.

['ametorene3 — mporiecc 0Opa30BaHMs TOJOBBIX KIETOK y KUBOTHBIX.
[TonoBeIe kene3bl: CEMEHHUKU U sudHUKH. O0pa3oBaHUE M PAa3BUTHE MOJIOBBIX



KJIETOK — TaMeT (CrnepMaro30uj, SUIEKIeTKa) — CIIepMaToreHe3 M OBOTCHE3.
OcoOEHHOCTH CTpPOCHHS SHIEKIETOK M crepMaTo3ousioB. OIUIog0TBOpEHHE.
[TapTeHorenes.

NunuBuyansHoe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATILHOTO PA3BUTHSI Y TTO3BOHOYHBIX KMBOTHBIX:
npoOlieHue, racTpyisiuus, opranorenes. IloctamOpuonanbHoe pa3Butue. Turbl
MOCTAMOPUOHATILHOTO Pa3BUTHS: MpsAMOE, HenmpsiMoe (JTuYuHO4YHOE). BrusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOZICTBA.

Poct u pa3Butue pacteHuil. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOECHUE
CEMEHHM, CTaJUU PA3BUTHSL.

JdeMoHcTpaumm:

Tabmumpl u cxembl: «DopMbl pa3sMHOXKEHHUS OPraHU3MOBY», «JIBOWHOE
OIUIOJOTBOPEHHUE y LBETKOBBIX pacTeHun», «BereraruBHOe pa3sMHOXEHUE
pacteHui», «Jlenenne kietku Oaxrtepuit», «CTpOEHHE TMOJIOBBIX KIIETOKY,
«Ctpoenue xpoMocoMbl», «Knetounsiii ukny, «Permukanus JJHK», «Muto3y,
«Meno3sy, «IIpamoe u HenpsMoe pa3BUTHEY, «I'ameToreHes3 y MIECKOIUTAIOIIUX
U 4esnoBeka», « OCHOBHBIE CTaIUU OHTOTECHE3a.

OO6opynoBaHue:  MHUKpPOCKOIN,  MHKporpenaparbl  «CrepmMaro3oubl
MJIEKOTIUTAIOIIETO», «SIHIIEKIeTKa MIIEKOMUTAOMIETO», «KapuoKnHe3 B KIETKaxX
KOpENIKa JIyKa», MAarHUTHAsT MOJENb-allIUINKaIns «JlejeHne KIeTKu», MOJENb
JTHK, Mmonens MeTadazHoit XpoMOCOMBI.

JlaGopaTopHble U MpaKTH4YeCKHEe PadoThI:

Jlaboparopnas pabora Ne 3. «HaOmronenne mMuTo3a B KJIETKaX KOHYMKA
KOPELIKA JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

JlaGoparopnas pabora Ne 4. «M3yueHue CTPOCHHUS TOJOBBIX KIIETOK Ha
rOTOBBIX MUKpOIIpEnaparax».

Tema 6. HaciieAcTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTtuku. lcropus pas3BuTus reHeTHKH. Ponb
IIUTOJIOTUA U SMOPHUOJIOTUM B CTAHOBJICHUM T€HETHKHU. BKiajg poccHilCKuX u
3apyOeXHBIX  YYE€HBIX B  pa3BUTHE TEHETHKU. MeEToibl  TeHETUKHU
(TUOpUIONOTHYECKUM,  ITUTOTCHETHYECKUH,  MOJICKYISIPHO-TEHETHUECKHUI).
OcCHOBHbBIE TEHETUYECKUE MOHATHUS. | eHeTHUEeCKasi CUMBOJIUKA, UCTIOIb3yeEMas B
CXeMax CKpEILIMBAHUMU.

3aKOHOMEPHOCTH  HAcJ€IOBaHUSl  [PU3HAKOB, yCTaHOBJIEHHbIE [
Menaenem. MoHOTHOpHUIHOE CKpelIMBaHUE. 3aKOH €AMHOO0Opa3vs TUOPUIOB
nepBoro mnokoyieHus. IIpaBumo JAOMUHHMpPOBAHMWS. 3aKOH  pacCLICILICHUS
MPU3HAKOB. | nrore3a ynctoTel raMet. [1o1HOE M HEeMOJTHOE TOMUHUPOBAHHE.

JuruOpuaHoe CKpelmuBaHWe. 3aKOH HE3aBUCHMOTO  HAClIeOBaHUS
MpU3HAKOB. [lUTOreHeTHYeCcKne OCHOBBI JAUTHOPUAHOTO  CKPEIIMBAHHUS.
AHanuzupyrouiee CKpELIMBAHUE. Ucnonb3zoBanue AHATM3UPYIOLIETO
CKpEIIUBaHUS JTsI ONIpEIeNICHUsI TeHOTUIIA 0COOU.

CuerienHoe HacienoBaHue mnpusHakoB. Pabdora T. Moprana mo
CLUCIUICHHOMY HACJIE€AOBAaHWIO TeHOB. Hapylienue cuersieHuss TIeHOB B
pe3ynpTaTe KpOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEACTBEHHOCTH. | eHeTUYECKME KapThl.

I'enerrka nona. XpoMOCOMHOE OMpPEAEIICHUE MModa. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHele M rereporaMmeTHeie opraHusmbl. HacnegoBanue
MPU3HAKOB, CLUEIUICHHBIX C TIOJIOM.

N3MeHunBOCTSD. Buget  u3MeHuMBOCTH: HECHACJIEACTBEHHAs U
HacleACTBeHHasA. Ponbp cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.



XapakTepucTuka MOAU(PUKAIMOHHON HM3MEHUYMBOCTH. BapuanuoHHBIA psin H
BapualMoHHas KpuBas. Hopma peaknuum npuszHaka. KonmdecTBeHHbIE WU
KaueCTBEHHbIC MPHU3HAKK W UX HOpMa peakiuu. CBONCTBA MOAUPUKAIMOHHOM
U3MEHYUBOCTHU.

HacnencrBenHnasi, wiM reHOTUNHMYECKasi, M3MEHYUBOCTh. KomOuHaTuBHAS
W3MEHYMBOCTb. Melo3 M TOJIOBOM TIPOIlECC — OCHOBAa KOMOWHATHBHOM
U3MEHUYMBOCTU. MyTalMoHHas W3MEHYUBOCTh. Kiaccudukanuss MyTaiuii:
TEHHBbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W TNPUYMHBI MYyTalUil.
Myrtarennbie QakTopbl. 3aKOH TOMOJIOTMUECKUX PSJOB B HACIEICTBEHHOM
u3MenuuBoctu H. M. BaBuioga.

BresinepHas HaclieICTBEHHOCTh U N3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuotun udenmoBeka. OCHOBHBIE METO/IBI T'€HETHKHU
YeJI0BeKa: reHEeaJOTHYECKUM, OJTM3HEIIOBbIH, ATOT€HETUYECKUM,
OMOXMMUYECKUM, MOJICKYISIpHO-TeHeTHUeCKui. COBpEMEHHOE OTpe/eIcHUe
TE€HOTHIA: IOJJHOT€HOMHOE CEKBEHHPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomotisto [1I[P-ananuza. HacnenacrBeHHbie 3a00sieBaHUs 4YeIOBEKa: T€HHbIE
00J1€3HM, OOJIE3HU C HACIEACTBEHHOM MPEAPACIIONOKEHHOCThIO, XPOMOCOMHBIE
6oneznn. Comarnueckue H TeHepaTUBHble MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHtUIEI 3710pOBOTO 00pa3a KU3HU, JUATHOCTUKH, TPOPHUIAKTUKY U JICUCHUS
reHeTHYECKUX Oosie3Hel. Menuko-reHeTuYeckoe KOHCYAbTUpOBaHNEe. 3HAYCHUE
MEIUIAHCKOW TEHETUKH B NPENOTBPAICHHH U JICYEHUH TE€HETUYECKHUX
3a00JIeBaHM YeIOBEKa.

JdemoncTpanuu:

[Toptpetsi: I. Menaens, T. Mopras, I. ne ®pus, C. C. Uerepuxos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuos.

Tabmuupt ©m  cxembl: «MOHOTHOPHIHOE  CKpCIIMBAaHUE H  €ro
UTOTE€HETUYECKAs] OCHOBA», «3aKOH PACIICIUICHHS M €r0 IIUTOT€HEeTHYeCKas
OCHOBa», «3aKOH YHCTOTHI ramer», «JluruOpuaHoe CKpeuBaHue,
«lluTomoruyeckre OCHOBBI  JUTHOPHIHOTO  CKpeHIMBaHHA», «Meio3y,
«B3anMOIeNCTBUE aJUIENIbHBIX TE€HOB», «l€HeTHuecKre KapTbl pPACTECHHM,
KUBOTHBIX U 4YEJIOBEKa», «l €HeTuKa mona», «3aKOHOMEPHOCTH HACJIeI0BAHMUS,
CUEIJIEHHOTO C TMojoM», «KapuoTurbl 4YenoBeka U KUBOTHBIX», «Bumisl
U3MEHUYMBOCTY, «MoaudukaronHas U3MEHUYUBOCThY, «HacnenoBanue pesyc-
dakropay», «'eneTuka rpynmn KpoBu», « MyTalMoHHAs U3MEHYUBOCThH.

OO6opynoBanue: MoAeIu-anIuIMKanuu «MOHOTHOPHUIHOE CKpEIIUBAaHUEY,
«Henonmnoe momuHMpoBaHuey», «JluruOpuanoe ckpenmBanuey», «llepexpéct
XpOMOCOMY», MUKPOCKON M MUKpompemnapaTr «Jlpo3oduna» (HopMa, MyTaruu
(bOpMBI KPBUTEEB U OKPACKH Tefa), repOapuii «I'opox moceBHOW.

JlaGopaTopHble U MpaKTH4YeCKHe PadoOThI:

Jlaboparopnas padota Ne 5. «/3yueHue pe3yabTaToB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIMBAHUS Y APO30(UIBI Ha TOTOBBIX MUKPOTIPEIapaTax.

Jlaboparoprass pabora Ne 6. «UM3yueHue MOAM(PUKAIMOHHON
M3MEHYUBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsiJia U BApUALIMOHHOW KPUBOIN.

Jlaboparopnas pabora Ne 7. « AHanmu3 MyTaruil y 1po30(uiibl Ha TOTOBBIX
MHUKpOMpenaparax.

[Ipaktrueckass pabora Ne 2. «CocraBieHHEe W aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexunst opranu3MoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U PoIecC. 3apOKICHUE CEJEKIIMU U JIOMECTUKALIMSL.
Yuyenne H. U. BaBwioBa 0 1eHTpax MPOUCXOXKIACHUS W MHOTO0Opa3ms



KYJBTYPHBIX pacTeHUH. LIeHTpbl NpOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COPT,
opoza, MITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIii U HHAUBUAYATbHBIN OTOOPHI
B CEJIEKIIMM PACTEHHUI W KUBOTHBIX. OLIEHKA 3KCTepbepa. BIM3KOpPOACTBEHHOE
ckpeniuBanue — uHOpunuHr. Yucrtas nuHusa. CKpelMBaHUE YHMCTHIX JIMHHM.
['eTeposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUIUHT.
Otnanéunas rubpuauzanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3
NOJIYYEHUE TOIUIIONAOB. J[OCTMKEHUSI CEJIEKUMU PAaCTEHUH, KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorusa Kak oTrpacib MPOU3BOJACTBA. ['€HHAs MHXKEHEpHUsS. DTarbl
co3nanus pexomOuHanTHOM JIHK um Tpancrennsix opranusmoB. Kierounas
uHkeHepusa. KilerouHble  KyabTypbl. MHKpOKJIOHAIBHOE  Pa3MHOKECHHE
pactennii. KIIOHMpOBaHHWE BBICOKONPOAYKTHBHBIX  CEIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJIOTUYECKHE U dTHYeckue mpobiembl. MO — reHeTuuecku
MOJTU(DUITMPOBAHHBIE OPTAHU3MBI.

JlemoHCTpanuu:

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. ®.
WBaHoB.

Tabnunpl 1 cxembl: kKapra «lleHTpBI MPOUCXOXKACHUS M MHOTOOOpa3us
KyJbTYpHBIX  pacteHuit», «llopombpl TOMamIHUX  KUBOTHBIX», «Coprta
KYJABTYPHBIX pacTeHuil», «OtmanéHnas rudbpuausanus», «PaboTel akageMuka
M. @. HMBanoBay, «Ilomummonnus», «O0beKTH OMOTEXHOJIOTUNY, «KIieTouHbie
KyJIbTypbl M KIOHHpOBaHHUE», «KoHCTpyupoBaHME H TIEPEHOC TEHOB,
XPOMOCOMY.

OO6opynoBaHue: MYISDKM IUIOIOB W KOPHEIIONOB JAWKUX GopM U
KyJIBTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX035HCTBEHHBIEC PACTCHUSI.

JlaGopaTopHble U MpaKTH4YeCKHe PadOThI:

Okckypcusi «OCHOBHBIE METOJbI M JAOCTHUKEHUS CEJIEKUIHUH PACTCHUN U
KUBOTHBIX  (Ha  CEJCKIMOHHYIO  CTaHIMI0,  IUIEMEHHYIO  (epmy,
COPTOMCTIHITATEIHHBIA yY4acTOK, B TEIUIMYHOE XO3AWMCTBO, JIaDOPATOPUIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBorOMOHHAS OMOJIOTHS.

[IpennochlIKi BO3HUKHOBEHMS 3BOJIOIMOHHON TEOPUHU. DBOJIOIMOHHAs
Teopusi U e€ MecTo B Onosoruu. BimsiHue 3BONIIOIIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOrMH U APYTUX HayK.

CunerenbctBa 3BoMonMU. [lameoHTomOrHUEeCKUe: MOCIEA0BATEIbHOCTh
MOSIBJICHUSI BHUJOB B MaJCOHTOJIOTMYECKON JIETOMHMCH, MEPEXOAHbIE (OPMBIL.
buoreorpaduyeckne: cxomctBo u paznuuue (ayH u (Qrop MarepukoB U
OCTpPOBOB.

OMOpHONOrHYeCKHe: CXOACTBA U pa3inuus SMOPHOHOB pPa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHBIE,
PYIMMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAaOOIMUYECKHX MyTeH y BCex
OpraHHU3MOB.

OpomounonHas Teopuss Y. JlapBuna. Ilpeanochulku BO3HHUKHOBEHHUS
JapBUHU3MA. J[BIKyIIME CHUJIBI 3BOJIONUHU BHUIOB 1o JlapBuHy (M30bITOUYHOE
pa3MHOXEHHE  TpHU OTPAaHUYEHHOCTH  PECYPCOB, HeomnpeaenéHHast
M3MEHYHUBOCTh, 0OpH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).



Cunretrnueckas Teopust sBoonuu (CTD) u e€ 0CHOBHbIE TTOJIOKEHUS.

MuxkposBosronus. [Tomymamnus kak eAMHUIa BUAa U SBOJIIOIUU.

JIBrokytiye cuiibl ((pakTopbl) IBOIIOLMK BUIOB B Mpupojie. MyTallMOHHbBIN
npolecc U KOMOWHATUBHAS U3MEHUYMBOCTH. [lomyssiinoHHbBIE BOJNHBI U JApend
reHoB. M30151Ms 1 MUTpaLys.

EcrecTBeHHBIlI OTOOp — HampaBisAOMMK (GakTop 3BOIOIUUA. DOPMBI
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB Kak pe3yaprar 3Boitonuu. [Ipumepbr
IPUCIOCOONICHU y OpraHu3MoB. ApoMop(o3bl U UIUOAAANTALINH.

Bun wu BugooOpazoBanue. Kpurtepuum Buga. OcHOBHbIE (POPMBI
BUI000pa30BaHusL: reorpapuueckoe, IKOJIOruuecKoe.

MakposBomonusi. Dopmbl  dBONMIONUU:  (DUIIETUYECKAs], HUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOparuMocTh SBOMIOIUY.

IIpoucxoxnenue oT HECTEeUaTU3UPOBAHHBIX MIPEIKOB.
[Iporpeccupyromias cnenrann3anvs. ATanTUBHAS paandalysl.
JdemoncTpanuu:

IToptpetsl: K. JIunnen, XK. b. Jlamapk, Y. /lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, . Mromiep, A. H. CeBepiios.

Tabmumpt uw  cxembl: «Pa3Butue opraHmdyeckoro Mupa Ha 3emiiey,
«3apoJbIld TO3BOHOYHBIX JKUBOTHBIXY», «ApXeonTepukc», «DopMbl 00pbOBI 3a
cyiecTBoBanuey, «EcrecTtBeHHBI 0TOOP», «MHOTro00pasue COpTOB pacTEHUN»,
«MHoroobpazue  mopon  KUBOTHBIX»,  «llomymsmun»,  «MyTtaloHHas
U3MEHUYUBOCTEY, «ApomMopdosby, «Mnuoaganrtamuny, «O0mas gereHepanus»,
«/IBmxymme cuibl 3Bomonnny, «Kapra-cxema Mapuipyra myremectBus Y.
JlapBuHay, «bopnba 3a cymecTBoBaHHEe», «IIpuCIIOCOOICHHOCTh OPraHU3MOBY,
«T'eorpaduueckoe BUm000pazoBaHue», « IKOJIOTHIECKOE BHI000pa30BAHUECY.

OO6opynoBaHue: KOJUJICKIUS HACEKOMBIX C PA3IMYHBIMH THUIIAMHU OKPACKH,
HAOOp TUIONOB U CceMsiH, KoJuteKius «IIpuMepsl 3alUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJIeTb « OCHOBHBIC HAMPABIICHUS SBOJIOIUNY, 00LEMHAS MOJIEITH
«CTpoeHure roIoBHOrO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJUieKuus «@DopMbl COXPAaHHOCTHU
MCKONAEMbIX >KMBOTHBIX M pacTeHHi», Mmoaenb anmukanus «llepekpéct
XpOMOCOM», BlaxHble Tmpenaparel «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKporpenapar «Jlpo3zoduna» (Hopma, MyTaruu GopMbl KPbUTHEB U
OKpacKu Teja).

JlaGopaTopHble U MpaKTH4YeCKHe padoThI:

Jlaboparopnas pa6ora Ne 1. «CpaBHeHHE BUAOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue IpUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBLHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHUE M pa3BUTHE KU3HU Ha 3emure.

JloHay4yHbIE MPECTABICHHUS O 3aPOXKJICHHM KW3HU. HaydHble rumnoresbl
BO3HUKHOBEHHUSI >KM3HU Ha 3emyie: aOWOTeHe3 W TMaHCIepMus. XUMUYECKas
ABOJIIOIMSI. AOMOTEHHBIM CHHTE3 OPTraHMYECKUX BEIIECTB W3 HEOPTaHUYECKUX.
OKCIEPUMEHTAIbHOE TMOATBEPXKICHUE XUMHUYECKOW »HBotonuK. HadanbHbie
sTanbel Ouonorumdeckoir spomtonuu. [wumoreza PHK-mmpa. ®@opmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBbie KIETKH U UX
sBomtoLMs. DOPMUPOBAHKUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3Butune xu3Hu Ha 3emiie 1o 3paM u nepuogam. Karapxei. Apxeiickas u
npotepo3oiickas spbl. [lanmeos3olickas 3pa u e€ mnepuonbl: KeMOPUNCKHIA,
OPIOBUKCKHW, CHITyPUNCKUH, TEBOHCKHUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.



Me30301cKas 3pa U €€ ePUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHozoiickass 3pa W €€ mnepuoiabl: IMAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBIN.

XapaKTEepUCTUKA KJIMMaTa U F€0JIOTHYECKUX NpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH U
KUBOTHBIX. [losBIEHNE, pacliBET ¥ BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucreMa OpraHMyYecKOro MHpa KaK OTpPaK€HHE SBOIOLUH. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIbI OPTAHU3MOB.

OBOMIOIMSL ~ 4YeJNOoBeKa.  AHTpONOJIOrMsT  Kak  Hayka.  Pa3Butume
NPEACTAaBICHUA O  MPOUCXOXKICHUM  4YeloBeKa.  Meronpl  M3y4YEHHS
aHTponorene3a. (CxoacTtBa W pa3iau4Msl  4YEJIOBEKA UM JKUBOTHBIX.
CucreMaTnyecKoe MOJOKEHNE YETIOBEKA.

JBwxkymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnenctBeHHas
U3MEHUMBOCTh M €CTECTBEHHBIH 0TOOp. OOIecTBeHHBIM o00pa3 >KU3HH,
U3TOTOBJIEHUE OPYIUN TPYZA, MBILUIEHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU OHBOJIIOLHMHM YEJIOBEKA: aBCTPAIONHUTEKH,
Yenosek ymenblii, YenoBek mnpsaMoxomsamiuii, YenoBek HeaHAEPTaIbCKUU,
UYenosek pazymublid. Haxonkn nMckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHMS,
0071acTh pacrpoCcTpaHeHus, 00bEM roJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IH.

Yenoseueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIECOUTHAS
(eBpasuiickasi), Herpo-aBcTpajoujHas (dKBaTopuaibHas), MOHTOJIOUAHASL
(azuarcko-amepukaHnckasi). UepTbl IPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEeJIOBEUECKHUX pac K YCIOBUSIM CYLIECTBOBAHUA. ENMHCTBO 4eIOBEUYECKUX pac.
Kputuka pacusma.

JdemoncTpanuu:

[Toptpetsi: @. Penn, JI. [Tactep, A. 1. Onapun, C. Mumiep, I. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne COIHEUHOM CHCTEMEI», «Pa3BuTHE
opraHuueckoro wmupa», «PactutenbHas KieTka», <« KHBOTHas KIETKay,
«lIpokapuornueckas kineTka», «CoBpeMEeHHasi CUCTEMa OPraHHUYE€CKOr0 MUPay,
«CpaBHEHHE AaHATOMHYECKUX YEPT CTPOCHHUS HYEJIOBEKA M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MECTa TMAJCOHTOJIOTHYECKUX HAXOMOK TPEIKOB
COBPEMEHHOIO 4eJOBEKA», «/peBHenmme moany», «pesaue moan», «llepBbie
COBPEMEHHBIE JIFIN», «HenoBeueckue pacoh».

O6GopynoBanne: Mymspku — «lIpoucxokaenue  demoBeka» — (OFOCTBHI
aBCTPAJIONUTEKA, TUTEKAHTPOIIA, HEaHAEPTAJIbla, KPOMaHbOHIIA), CIEIKU WU
M300paKEeHUS KAaMEHHBIX OPYAUM MEPBOOBITHOTO YEIOBEKa (KaMHH-YOIIIEPHI,
pyOmna, ckpebna), TeoxXpoHoJorudyeckas Tabmuia, Koiekuus «Dopmbl
COXPAHHOCTH UCKOINAEMbIX JKUBOTHBIX U PACTCHUIN».

JlaGopaTopHble U MpaKTH4YeCKHe PadoThI:

[Tpaktrueckas padora Ne 1. «M3ydeHue MCKOmaeMbIX OCTAaTKOB PacCTEHUH
Y KUBOTHBIX B KOJIJICKIIUSX).

DKCKypcusi « IBOIIOLHS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
Hay4YHbIW UJIU KpaeBeIUECKUl My3€eil).

Tema 3. Opranusmbl U OKpPY:KaOIIas cpeaa.

OKoJorvMsT Kak Hayka. 3aJadyd M pas3lesibl  3KOJoruu. MeTonbl
AKOJIOTMYECKUX HCCIIEOBAHUM. DKOJIOTUUECKOE MUPOBO33PEHHE COBPEMEHHOTO
YEJIOBEKA.

Cpenpl oOuTaHusi OpraHU3MOB: BOAHAsS, HA3EMHO-BO3/YIITHAS, TOYBCHHAS,
BHYTPUOPTAHU3MEHHAS.



Oxonorudeckue ¢akropsl. Kiaccudukanus skogorndeckux (HaKkTopoB:
abuoTnyeckre, OMOTUYECKHE U aHTpPOMNOreHHbIe. JIeHCTBHE HSKOJIOTHMYECKUX
(aKkTOpOB Ha OPraHU3MBbI.

AbuoTtnueckue (bakTopsI: CBET, TeMIieparypa, BJIQXKHOCT.
®oronepuoansm. Ilpucnocobnenus opraHu3MoB K JIEUCTBUI0 aOMOTHUYECKUX
¢dakropoB. bronornyeckrue puTMBI.

buornueckne  Qakroppl. Buuabl  OMOTHYECKHMX  B3aMMOJEHCTBUM:
KOHKYpPEHIIMS, XMIIHWYECTBO, cuMOuo3 u ero Qopmel. [lapaszurtuswm,
KooIepalusi, MyTyaJiu3M, KOMMEHCau3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO).
AMeHcau3M, HEWTpaiau3M. 3HadeHHe OHUOTHYECKUX B3aMMOJCUCTBUM IS
CYIIIECTBOBAHMS OPTAHU3MOB B IIPUPOIHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH mnonyasiuud. (OCHOBHBIE MOKa3aTelu
MOMYJISIMK: IUCICHHOCTD, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTB, MPHUPOCT,
murpanus. J[uHaMyka 4ucIeHHOCTH MOMYJSIUN U €€ PerysIus.

JemoncTpanuu:

[Toptpetsi: A. I'ym6omsat, K. @. Pynbe, O. ['ekkens.

Tabnuipst u cxemsl: kapta «IIpupoansie 30861 3emiiny», «Cpepl OOUTaHUS
opranuzMoBy», «®ortonepuoauzmy», «llomymsaiuny», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH MONYJISIUuU UHGY30pun-Ty(penbkny, «[Iumesplie nenm».

JlaGopaTopHble U MpaKTH4YeCKHe PadOThI:

Jlaboparopnas padora Ne 3. «Mopdonoruueckue 0CoOOEHHOCTH pacTEeHUMN
U3 Pa3HbIX MECT OOUTAHUS.

Jlaboparopnast pabora Ne 4. «BnusHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktuueckass pabora Ne 2. «IloAacuéT TUIOTHOCTH TOMYJSIUA Pa3HBIX
BUJIOB PACTCHUI.

Tema 4. Cool0miecTBa U 3K0JIOTHYECKHE CHCTEMBI.

Coo0bmiecTBo opranu3mMoB — 6uorieHo3. CTpyKTypbl OHMOIleH03a: BUIAOBAs,
pPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Bumbl-momuHanThl. CBs3U B
OuoneHo3e.

Okonorudeckue cucrteMbl (dkocuctembl). [loHarue 00 sKocucreme u
o6uoreorieHoze. DyHKIIMOHAIBHbIE KOMIOHEHTBI AKOCHUCTEMBI: TPOAYIIECHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BemecTB W TOTOK JHEPIHMH B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOcUCTeMBI. [IuieBrbie nenu u
cetu. OCHOBHBIE TMOKa3aTeJM  JIKOCHCTEMBI: OMoOMacca, MPOMYKIIHS.
DKOJIOTHYECKHE MHUPAMUJIBI: TPOAYKIIUU, YHCICHHOCTH, Onomacchl. CBOMCTBA
AKOCUCTEM: YCTOMYMBOCTh, CAMOPETYIsIus, pazsutue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOWHOTO
WJIU TIIUPOKOIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  DKOCHCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X035MCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U yPOOIKOCUCTEM.

buopasznoobpasue kak Qaktop ycroumBocTH dKocucTeM. CoxpaHEHHE
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3eMIle.

VYuenue B. U. Bepuaackoro o 6uochepe. ['panuiipi, coctaB U CTpyKTypa
ouocdepsl. XKuoe BemectBo U ero QpyHkiuu. OcobeHHOCcTH OMOChephl Kak
100aTbHOM JKOCHUCTEMBI. J[MHaMHuYecKoe paBHOBECHME M OOparHas CBSA3b B
ouocdepe.

KpyroBopoTsl BemecTB u OHOTCOXMMHYECKHE IMKJIBI  DJIEMEHTOB
(yrmepona, azora). 30HaIBLHOCTL OrOCchepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emum. AHTPONOTCHHBICE W3MEHECHHS B
ouocdepe. [oGambHBIE SKOIOTHIECKHE TPOOTEMBI.



CocymiecTBoBaHUE IPUPOJIBI u YeJI0BEYECTRA. Coxpanenue
OuopazHooOpa3usi Kak  OCHOBa  ycToWuumBocTH  Oumocdeprl.  OcHoBa
pPalMOHANIBHOTO YIPABJICHUSI MPUPOJIHBIMU pecypcaMu M UX HCIOJb30BaHUE.
JlocTrxeHust OMOJIOTMH U OXpaHa IPUPOJIBI.

JdeMoHcTpanmm:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuipst u cxemsl: «[luieBsie nenu», «buoleHO3: cOCTaB U CTPYKTYypay,
«IIpuponubie cooOuiecTBay, «llenu nutaHus», «IKoIOTHUECKasT MUPAMUJIAN,
«buochepa u  dyemoBek», «IDKOcHCTeMa IMIMPOKOJIUCTBEHHOTO  JIECay,
«JKocucTteMa XBOWHOTO Jecay, «buolEHO3 BOmOEMaA», «ATPOLEHO3Y,
«IIpumepHble aHTPOMOTEHHBIE BO3JEHCTBUA Ha MpUPOAY», «BaxkHeimue
UCTOYHUKU 3arpsi3HEHUs BO3/AyXa U TPYHTOBBIX Boa», «llouBa — BaxkHeimias
coctapistomas ouocdepo», «Daktopel gerpaganuu mousy, «llapHUKOBBIM
abdexT», «DakTopbl PaTMOAKTUBHOIO 3arpsi3HeHus Ouochepsy, «OO6mas
CTpyKTypa O6uocdeps», «PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIIM
skpan ouocdepri», «Kpyrosopot yrepoaa B buochepe», «KpyroBopor azora B
IPUPOJIE».

Oo6opynoBanue: Mojeb-anTuInKanus « Tunuaneie OUOIEHO3bI», Tepoapuii
«PactutenbHble  cooOmiecTBa», Koulekuuu — «buonenos», «Bpenurenu
BAXHEUIINX CEIbCKOXO3SUCTBEHHBIX KYIBTYp», TepOapuui U  KOJUICKIIUH
pacTeHUN U KUBOTHBIX, MPUHAIIICKAIINE K PA3HBIM KOJIOTHYECKUM Tpymram
onqHoro Buaa, Kpacnas xuura Poccuiickori ®eaepanuu, HU300paKeHUS
OXpaHsIEMBbIX BUJIOB pacTeHum u KUBOTHBIX.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA IIPOI'PAMMBI  T10
BMOJIOI'M11 HA BA3OBOM VYPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

CornacHo ®I'OC COOQO, ycraHaBIMBaIOTCS TpPeOOBaHUS K pe3yibraTaM
OCBOEHHUSI OOYyYaloIUMHCS TMPOTpaMM CpelHero oOiiero oOpa3oBaHUs:
JUYHOCTHBIM, METANIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX PE3YJIBTaTOB OCBOECHUS MpeaMera «buonorus»
BBIJICJICHBI  CJENYIOUIME  COCTAaBISIONIME:  OCO3HaHUE  OOy4YaroIIUMUCS
POCCHUIMCKOW TPaKJaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOSTENIbHOCTA U CaMOOIPENIETICHUI0, HAIMYME MOTHBAIIUU K OOYYEHUIO
OMOJIOTHH, LIeTICHANIPABIICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHUN JTMYHOCTH HA
OCHOBE KJIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPaAUIUNA Pa3BUTHUA
OMOJIOTUYECKOTO  3HAHMS, TOTOBHOCTH W  CIHOCOOHOCTh  OOYYaroluxcs
PYKOBOJCTBOBAaTbCSI B CBOEM  JIEATEIIBHOCTH  II€EHHOCTHO-CMBICIOBBIMU
yCTaHOBKAaMHU, MPUCYIIUMHU CHUCTEME OHOJIOTMYECKOro O0pa3oBaHUSs, HAIWYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETW M CTPOUTHh
KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE PE3YNIBTAThl OCBOCHUS MpeaMeTa «bruonorus» I0CTUTarTCs
B C€IMHCTBE Y4YEOHOW M BOCHUTATEIBHOU EATETLHOCTH B COOTBETCTBHH C
TPAJULMOHHBIMA POCCHMCKHUMHU COLMOKYJIBTYPHBIMH, HMCTOPUYECKUMHU H
JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSTHIMUA B OOIIIECTBE MPaBUJIAMU U
HOpPMaMy TIOBEICHUS W  CIIOCOOCTBYIOT  TIpolleccaM  CaMOIIO3HAHMS,
CaMOBOCIIUTAHUS U CaMOPAa3BUTHUS, Pa3BUTHSI BHYTPEHHEW MO3ULIHUH JINYHOCTH,
NaTpUOTH3Ma, YBAXKEHUS K 3aKOHY M MPABOMOPANIKY, YEIOBEKY Tpyda H
CTapiieMy TOKOJCHHUIO, B3aMMHOTO YBaXXCHUS, OEpPEKHOTO OTHOIICHUS K
KyJbTYPHOMY HAaCIEOUI0 M TPAAWIMUSM MHOTOHAIMOHAJIBHOIO  Hapoja
Poccuiickoit @eneparuu, npupoae U OKPYKaroUen Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHUSI y4deOHOro mnpenmera «buUoNOTHs»
JOJKHBI ~ OTpa)karb  TOTOBHOCTh M CIIOCOOHOCTh  OOYyYaroIIMXCs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIMM, MO3UTHBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO O0OIIecTBa,
paclIMpeHre JKU3HEHHOTO OMbITa M ONbITa JAEATEIBHOCTH B IMPOIECCE
peanu3anuyd OCHOBHBIX HAlpaBICHUN BOCIUTATEIbHOW AESATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

C(hOpMHPOBAHHOCTh  TPAXKIAHCKOM  TO3WIMKA  OOydYaromerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKON HESITEIBbHOCTH MpPHU CO3AaHUU
y4eOHBIX TIPOEKTOB, PEIICHUH YUYECOHBIX U MMO3HABATEIBHBIX 3a/1a4, BHITIOTHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TMO3WIMIO IO OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATD €€;



YMEHHUE YUYUTHIBATh B CBOMX JEUCTBUSX HEOOXOUMOCTh KOHCTPYKTUBHOI'O
B3aMMO/JICHCTBUS JIIO/IEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU 1IEHHOCTIAMHU
Y COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IPOLECCE COBMECTHOIO BBIMTOJIHEHUS
yueOHbIX, [MO3HABATENbHBIX M MCCIENOBATENbCKUX 3a7a4, YBaXKHUTEIbHOTO
OTHONIIEHUS! K MHEHMIO OIMOHEHTOB MPHU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM €SI TEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh  POCCUUCKOM IpaXIaHCKOU UJEHTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHHSI K CBOEMY HapOAy, YyBCTBAa OTBETCTBEHHOCTH IIE€pEN
Ponunout, ropmoctu 3a cBOM Kpau, CBOKO PoauHy, CBOW S3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOIICHWE K TMPUPOJAHOMY HACJIECIUI0 M MaMSATHUKaM
IPUPOABI, JOCTUAKEHUAM Poccum B Hayke, HMCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TPyAe;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBIICHHE U
pa3BUTHE OMOJOTHUU, MOHWMAHUA 3HAYCHHS OMOJIOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yoeKI€HHOCTh, TOTOBHOCTh K CIYXeHUI0 M 3amure OTeuecTna,
OTBETCTBEHHOCTb 32 €ro Cynb0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUSA

OCO3HAHME JYXOBHBIX ICHHOCTEN POCCUHCKOTO HAPO/a;

c(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBE/ICHHUS,

CIIOCOOHOCTh OIIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ[a B TIOCTPOCHUE YCTOMYUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJIMTENSIM, CO3[JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOIIICHUI;

NOHUMAHHE HMOIMOHAIBLHOTO BO3ACUCTBUS KUBOM TMPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAXEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KaY€CTBA TBOPUECKOW TUYHOCTH;

5) ¢usuuyeckoro BocnuraHus, GopMHUPOBAHUA KYJIbTYPbI 310POBbS H
3MOIMOHAJILHOIO 0JIATOMOTyYHS:

MOHMMAHUE W peanu3aius 37A0POBOTO0 M 0€30MacHOr0 00pasza KU3HH
(3mopoBoe  TMTaHWE, COOJIONEHWE TUTMEHWYECKHX TPaBWJI U HOPM,
cOQTaHCHPOBAHHBIN PEXUM 3aHATUA W OTAbIXa, peryisipHas (Qu3ndeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MMOHMMAHWE IIEHHOCTU TMpPaBWJI WHJIWBUAYAJbHOTO U KOJUIEKTUBHOIO
0€30MacHOT0 TIOBEACHHS B CUTYyallMsIX, YTPOXKAIOIMIUX 3I0POBBI0 M IKU3HH
JIIOJICH;

OCO3HAHWE  TMOCJIEACTBUHA M  HENPUITUS  BPEAHBIX  MPUBBIUEK
(ynotpebneHus alKoroisi, HAPKOTUKOB, KYpEHUs);

6) TpynoBoro BocnuTaHus:

TOTOBHOCTH K TPY/Y, OCO3HAHHE IIEHHOCTH MAaCTEPCTBA, TPYAOII00HUE;



TOTOBHOCTh K AKTHMBHOM AEATEIBHOCTH TEXHOJOTMYECKOM M COLMAJIbHOU
HaIIPaBJIEHHOCTH, CrIocoOHOCTD VHULIMUPOBATb, IJIAHUPOBATh u
CaMOCTOSITEJIBHO BBITIOIHATH TAKYIO AESATEIbHOCTD;

UHTEpPEC K pa3iauuHbiM cdepaM mTpodecCuoHaNIbHOU JeSTENBHOCTH,
YMEHHUE COBEPILIaTh OCO3HAHHBIN BBIOOP Oyayiiel npodeccuu U peann30BbIBaTh
cOOCTBEHHbIE KU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHUIO M CaMOOOpa30BaHUIO Ha
INPOTSHKEHUU BCEU KU3HU;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHUSA:

AKOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HUCTOYHUKY
KU3HU Ha 3eEMJIE, OCHOBE €€ CYyIIECTBOBAHHS;

MOBBIIICHUE YPOBHS DJKOJOTHYECKOW KYJIBTYpbl: TPUOOPETEHHE OIMbITa
IJIAHUPOBAHUSA TIOCTYNKOB M OLEHKHM HX BO3MOXHBIX IOCIEACTBUM JId
OKPYXKAIOIIEH CPEIbI;

OCO3HAHUE II00AJTLHOTO XapaKTepa HKOJOTUYECKUX MPOOJIEM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMble MPU M3YUYEHUH OUOJIOTUU
3HAHUST U yMEHHUS TPU PEIICHUU MPOOJeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOIONIONIL30BaHUEM  (COOIIOZICHUE TPaBWJI  TOBEJACHUS B  MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECHUS B 3KOCHCTEMAax, OXpaHy BHJIOB,
AKOCHCTEM, OHochepnl);

AKTUBHOE HENpUITHE ACHCTBHUM, NPUHOCAIIMX BpEH OKpYXKaroIIeh
IPUPOIHOMN Cpejie, YMEHHE MPOTHO3UPOBATh HEOIArOMPUSITHBIE IKOJIOTUUYECKHE
NOCJIEACTBUS MPEAINPUHUMAEMBIX TEUCTBUN U MPEAOTBPAILAT UX;

HaJu4yue Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHUS, HKOJIOTMYECKON
KYJBTYpbI, OMNbITA JEATEIBHOCTH 3KOJIOTUYECKOW HAIPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAThHCS MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLMATIBHOM
IpPAaKTUKE, TOTOBHOCTM K YYacTUIO B MPAKTUYECKONM AEATEIbHOCTH
AKOJIOTMYECKOM HANPaBIE€HHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOopMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKU, OCHOBAHHOTO Ha JUAJIOre
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B TMOJUKYIBTYPHOM
MUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKON KYJIBTYpbl KaK CPEICTBa
B3aUMOJICHCTBUS MEXY JIFOJbMH W MO3HAHUS MUPA;

MOHMMaHue crenupukd OUOJOTHMH KaK HayKH, OCO3HaHUS €€ polid B
(dbopMUpPOBAaHUYU PAMOHATEHOTO HAYYHOTO MBIIIUICHUSI, CO3/IaHUU 1IETT0CTHOTO
MIPENCTABICHUS 00 OKPYXKAIOIEeM MUPE KaK O €IMHCTBE MPUPOJIBI, YETIOBEKA U
oOIecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHHH MpoOIemM
COXpaHEHHUs IPUPOAHOTO PABHOBECHS;

yOKIEHHOCTH B 3HAYUMOCTH OUOJIOTHH TSI COBPEMEHHOM 1TUBUIIN3AIINN:
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHS MEIUITMHBI, CO3aHUE TEPCTICKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX peIlaTh PECYpCHbIE MPOOIEMBbl  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MyTeH BBIXOJA U3 MIOOATBHBIX YKOJIOTHUECKUX MPOOIEM
u o0ecreyeHusl TMepexola K YCTOWYMBOMY PAa3BUTHIO, PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OMOJOTMYECKUX 3HAHUUA B MEIAX
MOBBINICHUS] OOMIEH KYJIBTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak



COCTaBHOM  4acTu  (YyHKUMOHAJIBHOM  TPaMOTHOCTH  OOy4Yarolluxcs,
dbopMupyeMoi mpu U3yuyeHur OUOJIOTUY;

NOHMMAaHWE  CYIIHOCTH  METOJAOB  TO3HAHUS, MCIOJb3yEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHajan3a U OOBSCHEHUS SIBICHHM OKPYXKAIOIIEr0 MUpPA U MPOUCXOASAIINX B HEM
U3MEHEHHM, YMEHHUE JieJlaTh 0OOCHOBAHHbBIC 3aKIIOUEHUS HAa OCHOBE HAyUYHBIX
(haKTOB M UMEIOIIUXCS IAaHHBIX C LEJbIO MOJIYYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO UCIOJIb30BaTh OMOJOTUYECKHUE 3HAHUS AJIs
perieHus NpooieM B peabHbIX KU3HEHHBIX CUTYAIIHUSX;

OCO3HAHUE IIEHHOCTU HAy4YHOU JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATh
IPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESTEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHHWM MO OMOJIOTUU B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTIMHU.

METAHIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3ybTaThl OCBOCHUS yueOHOTO mpeameTa «bruonorus»
BKJIIOUAIOT: 3HAauUMble JUIsi (OPMHPOBAHUS MHPOBO33PEHUS OOYUYaIOIIUXCS
MEXAUCIIUTUIMHAPHBIC (MEXIpeaMETHBIC) oO1IeHayYHbIC MOHSTHS,
OTpa)karolllue IEJIOCTHOCTh HAyYHOM KapTUHBI MUpa M CIEIU(PUKY METOIOB
MO3HAHUSA, WCIOJB3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DSHEPTHs,
ABJICHUE, TPOIECC, CHUCTEeMa, HayyHbI (aKT, NPUHINI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIEIOBaHUE, HAOMIONEHUEe, W3MEpEHUE,
DKCIIEPUMEHT W JAPYTHUX),  YHUBEpPCAJIbHbIE  ydeOHbIE  JICUCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), OO0CCIEUUBAIOIINE
dbopmupoBanue (QyHKIIMOHATHLHON TPAMOTHOCTH M COIMAIIbHON KOMIIETCHIIUH
00ydJaronuxcsi, CHOCOOHOCTh OOYYarIUXCs  HCIOJIb30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEPCAJbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEIHLHOM U COITUATIBLHOM MPAKTUKE.

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHUSI MPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHus TOKHBI OTPAXKATh:

OBiajeHue  YHMBEPCAJbHBIMM  Y4eOHbIMH  T03HABATEJIbHBIMH
AEeCTBUSIMM:

1) 6a30BbI€ JJOrHYECKHE AeHCTBHA:

CaMOCTOSATENIbHO  (OpMynMHpOBaTH W  aKTyaIM3UPOBATh  MPOOIEMY,
paccMarpuBarb €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPH OCBOCHUW 3HAHWUW MPUEMBI JIOTUYECKOTO MBIMUICHUS
(amanu3a, cuHTE3a, CpaBHEHUs, KilacCHU(pUKAUHU, OO0O0OIIEHWs), PACKPHIBATH
CMBICJI OMOJIOTUYECKUX TOHATUH (BBIICTATH WX XapaKTEpHbIC MPHU3HAKH,
YCTaHABIIMBATh CBSI3H C JIPYTUMU TOHITHSIMU);

OTIPENeNATh LENTN JEATeTbHOCTH, 3aJaBas MapaMeTphl U KPUTEPUU HX
JOCTH)KCHHSI, COOTHOCHUTBH PE3yJbTaThl JCSATEIBHOCTH C TOCTaBICHHBIMHU
HETISIMU;

HCIIOIb30BaTh OHMOJIOTHYECCKHE TIOHATHUS IS OOBSCHEHHS (DAKTOB U
SIBJIEHUM )KUBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXIeHUS (MHIAYKTUBHBIC, ICHYKTUBHBIC, IIO
aQHAJIOTUH), BBISIBISITh 3aKOHOMEPHOCTH ¥ MPOTHBOPEYHS B PacCMaTPUBACMBIX
SIBIICHUSIX, (DOPMYJIMPOBATH BHIBOJBI U 3aKJITFOUCHUS;



NPUMEHATh  CXEMHO-MOJCIBHBIE  CpEACTBa ISl  TPEACTaBICHUS
CYIIICCTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOIIOTUYECKUX OOBEKTaX,
a TakXKe TPOTHBOPEUMH PpAa3HOTO pOAA, BBIABICHHBIX B  PA3TAYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEIICHUS TPOOJIEMBI C YIETOM aHajIM3a UMEIOIINXCS
MaTepHaIbHBIX U HEMaTEePHAILHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh, OIICHWBATh COOTBETCTBHE
PE3YIBTATOB IEJSIM, OIIEHUBATh PUCKU TMOCIIEICTBUN JCSITCIbHOCTH;

KOOPJIUHUPOBATh W  BBINIONHATH pabOTy B  YCIOBHUAX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEAaTUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE IEHCTBUS:

BIAJICTh  HaBBIKAMH  Y4EOHO-WCCIICIOBATEIIbCKOM W MPOCKTHOU
JCATCIIbHOCTH, HABBIKAMH  pa3pelieHdss TpoOJeM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOMCKY METOJIOB PEIICHUS MPAKTHUSCKHUX
3aj1ad, MPUMEHEHUIO Pa3IMYHBIX METOIOB TIO3HAHWS,

UCTIOJIh30BaTh PA3UYHbBIC BUIBI JIEATSIHHOCTH IO TIOTYYCHHIO HOBOTO
3HAHWS, €0 WHTEPIpEeTaIy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIC PU CO3JIaHUH YICOHBIX U COIMATBHBIX MPOCKTOB;

dopMupoBaTh ~ HAy4YHBIH  THUO  MBIIUICHHS,  BJIAAETh  HAyIHOH
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATHSIMH H METOJIaMH;

CTaBUTh W (POPMYIHPOBAaTh COOCTBEHHBIC 3aJadd B 00Opa30BaTEIHHOMN
TESATCIIEHOCTH U KU3HEHHBIX CHTYaIIHsX;

BBISIBJIATH TIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyallM3UPOBATh 3ajauy,
BBIJIBUTATh TUIIOTE3y €€ pEIICHUS, HAXOIUTh apryMEHTBI JUIS JTOKa3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl M KPUTCPUH PEIICHUS,

aHAJIM3WPOBATh TIONYYCHHBIE B XOJC PpCIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OIIEHWBaTh WX JOCTOBEPHOCTh, IMPOTHO3MPOBATh HM3MCHCHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECCTBIIATH IEJICHAIIPABIICHHBIA MMOMCK TIEPEHOCA CPEACTB M CITOCOOOB
JCHCTBUS B MPOPECCHOHATLHYIO CPEY;

yMETh MEePESHOCHUTH 3HAHUS B MO3HABATEIHHYIO M MPAKTHUYECKYIO 00JacTH
KHU3HEICITCITLHOCTH;

yMETh WHTETPUPOBATh 3HAHWSI U3 PA3HBIX MTPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, MPEJIaraTh OpUTHHAIBHBIC TIOAXObl U PEIICHUS,
CTaBUTH MPOOIEMBI U 3a/1a4H, JOITyCKAIONIHE aJIbTCPHATHBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCS B Pa3jIMYHBIX HCTOYHUKAX WHPopManuu (TEKCTe
y4eOHOTO TOCOOHWsA, HAyYHO-TIOMYJSPHOW  JUTEparype, OHOJOTHYECKHUX
CJIOBapsIX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETe),
aHAIM3WPOBATh WH(POPMAITUIO PA3IMIHBIX BHIOB W (OpPM TIPEACTaBICHUS,
KPUTHUYECKH OICHUBATh €€ JOCTOBEPHOCTH M HEIIPOTHBOPECUHBOCTD;

(GopMyITHpOBATh 3aMPOCHI U MPUMEHSAThH PA3TMYHBIC METO/IBI TIPH TTOWCKE U
orbope Owmojorndeckor HHGOPMAIIUK, HEOOXOAUMON IS  BBIMOJHSHHUS
y4eOHBIX 3a7a4;

MPHOOpETaTh OIBIT MCIIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBAaTh KYJIBTYpy AaKTHBHOTO  HCITOJIb30BaHUS
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO  BBIOHMpaTh ONTUMaJIbHYIO (OpPMYy  MPEICTaABICHUS
Oouosloru4yeckoil HMHpoOpManuu (CXeMbl, TpaduKH, JUArpamMMbl, TaOIHIIbI,
PUCYHKH U IpyTOE);

UCIIONIB30BaTh HAy4yHBIA S3BIK B KauecTBE CpeAcTBa Ipu pabore ¢
Ouoslormdyeckoil uHQOpManUe: TPUMEHATh XUMUYECKHe, (QU3NUECKHUEe W
MaTeMaTU4YeCKHUe 3HaKW M CUMBOJIBI, (OpMYyIIbl, aOOpeBHaTypy, HOMEHKIIATYPY,
UCIIONIB30BaTh W NPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJWYECKHE  CPEACTBa
HaIJISTHOCTH,

BJIaJCTh  HABBIKAMHU  pACIO3HABAaHMS W 3allUThl  HMHOOpMAIUH,
nH(pOopMaMOHHON 0€30MaCHOCTH JTMYHOCTH.

OBJaieHre YHHBEPCAJIbHBIMUA KOMMYHUKATUBHBIMH 1€HCTBUSIMU:

1) oO1enne:

OCYIIECTBIISITh KOMMYHHMKAIlMM BO BceX cdepax KU3HHU, aKTUBHO
y4acTBOBaTh B JUAJIOTE€ WM JIMCKYCCHUU IO CYIIECTBY OOCYX/IaeMOW TEMBbl
(yMeHHE 3amaBaTh BONPOCHI, BBICKA3bIBaTh CYXICHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMou 3aJjau, yUYUThIBATh MHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTUX YYaCTHUKOB JUAJIOTa WM TUCKYCCUN);

pacno3HaBaTh HeEBepOalbHBIC CPEACTBA OOIICHHS, MOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS! KOH(DIUKTHBIX CHUTYyAIIH,
YMETh CMSITYaTh KOHPIJIMUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMHU CIIOCOOaMM OOIICHUS U B3aUMOJICHCTBHSI, TOHUMATh
HAMEpPEHUsl JPYruX JIIOACH, TMPOSBIATh YBWKHUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOI dhopMe (PopMyIUpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTth CBOKO TOYKY 3PEHHUS C HCIIOJIIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) COBMECTHAS 1eATeJIbHOCTb:

MOHUMATh U KUCIIOJIH30BaTh MPEUMYIIECTBA KOMaHHOW ¥ MHIMBUIYIbHON
paboThl MpHU  PEIICHHH  OMOJIOTMYECKOM  MpoOjaeMbl, 000CHOBBIBATH
HE00XOIMMOCTh MPUMEHEHHUSI TPYMIOBBIX (HOPM B3aUMOACHCTBUS MPU PEIICHUH
yqeOHOM 3a71auu;

BBIOMPATh TEMATUKy U METOAbl COBMECTHBIX JEUCTBUUN C y4ETOM OOIIHMX
WHTEPECOB M BO3MOXKHOCTEHN Ka)0T0 WICHA KOJJIEKTHUBA,

OpUHUMATh IIeJIM  COBMECTHOW JEATENbHOCTH, OPTaHU30BBIBATH U
KOOPAMHUPOBATHh JECUCTBUA IO €€ JNOCTHXXEHHIO: COCTABJIAThH IUIAH JCHCTBHH,
pacnpenensiTh pojiu ¢ y4éTOM MHEHUW YYaCTHHKOB, OOCYXKIaTh PE3yabTaThl
COBMECTHOM padOTHI;

OIICHUBATh KA4ECTBO CBOETO BKJaJla M KAXKJIOr0 y4aCTHUKAa KOMAaHIbI B
oO1uii pe3ynbpTar Mo pa3padOTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJIEM C TIO3UIIMU HOBU3HHBI,
OpUTHUHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETUYECKOE TIIOBEJECHUE B PAa3JTHMYHBIX
CUTYaIUAX, IPOSBIISTH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

OBy1ajieHUe YHUBEPCAJbHBIMH PEryJIsSTHBHBIMHU JeHCTBUSIMU:

1) camoopraHu3anms:

MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS I BBISBICHUS MPOOIEM M UX
peIIeHus B )KU3HCHHBIX U YICOHBIX CUTYAITUSX;

BBHIOMpPATh HAa OCHOBE OWOJIOTMYECKUX 3HAHWM I1I€JIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JICUCTBUSX M TIOCTYIKAX MO OTHOIICHUIO K YKHBOW MPUPOJIE,
CBOEMY 3I0POBBIO U 3JI0POBBIO OKPYKAIOIITUX;



CaMOCTOSITEJIBHO ~ OCYIIECTBIISITh  IO3HABATEIbHYIO  JEATEIBHOCTD,
BBISIBIIATH TPOOJIEMBI, CTaBUTh W (POPMYJIHUPOBaTH COOCTBEHHBIC 3a7aud B
00pa3oBaTeIbHOM ICSITEIBHOCTH U KU3HEHHBIX CUTYaIIUsIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS MpoOJIeMbl C  Yy4ETOM
UMEIOITUXCSI PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEOYTECHHM;

J1aBaTh OIIEHKY HOBBIM CUTYaIIUsIM;

pacmupsATb paMKh  y4eOHOro TMpeaMeTra Ha  OCHOBE  JIMYHBIX
MIPENOYTEHUM;

JeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH ero, Opatb
OTBETCTBEHHOCTH 3a PECILICHUE;

OIICHUBATh NMPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO M TMPOSBICHUIO ITUPOKOH APYIUIIMH B
pa3HBIX O0JIACTSIX 3HAHHWM, TIOCTOSHHO TOBBIIIATH CBOM 00pa30BaTCIBHBIN M
KYJIbTYPHBIH YPOBCHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIaJCTh HaBBIKAMHU II03HABaTEIbHOM pediaekcMu Kak OCO3HAaHHS
COBEPIIIAEMBIX JECUCTBUM MU MBICIUTENIBHBIX IIPOILECCOB, MX PE3YIbTaTOB HU
OCHOBaHMM, UCIIOJIB30BaTh MPUEMBI pedIeKCHu NI OIICHKH CHUTYalluH, BBIOOpa
BEPHOTO PEIICHUS;

yMETh OIICHHUBAaTh PUCKHM M CBOCBPEMEHHO IPHUHHUMATh PEUICHUS IO UX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI M ApPTyMEHTBI APYTMX IPU aAHAIM3E PE3YJIbTATOB
JIEATEIILHOCTH,

3) npuHsSTHE Ce0sl U APYTHX:

PUHUMATD ceOsl, TOHUMAas CBOM HEJOCTATKH M JIOCTOMHCTRBA;

MPUHUMATh MOTHBBI M apPTryMEHThl APYTMX MPH aAHAIM3E PE3YJIbTaTOB
JIEATEIILHOCTH,

IpU3HABaTh CBOE MPaBO U IPaBO APYTUX HA OIMIUOKH;

pa3BUBATh CIIOCOOHOCTh TOHMMATh MUP C TTO3UIIMH JAPYTOTr0O YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTnbie pesynbTarsl ocBoeHus mporpammbl COO mo OGuonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT chenupuiIeckue sl Y4eOHOro TMpeaMera
«buosnorus» HayuHble 3HAHUS, YMEHHMSI U CINOCOOBI JECUCTBUU MO OCBOEHHUIO,
WHTEpOpETallik W MpeoOpa3oBaHUIO 3HAHWM, BHJBI JCATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUSI W MPUMEHEHUIO 3HAHWK B Pa3IUYHBIX YUEOHBIX
CUTyalluaX, a TaKkKe B pPEATbHBIX >XU3HCHHBIX CHUTYallUSX, CBA3AHHBIX C
Oouonorueii. B mporpamMme mpeaMeTHbIC Pe3ybTaThl MPEICTABICHBI 1O TOAAM
o0y4eHusl.

[IpenmeTHBIC pe3yabTaThl 0CBOEHUS yueOHOTO npenmera «buonorus» ¢ 10
Kacce MOIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE W pOJIM OHOJOTHH B CHCTEME
HAyqYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (POPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA W HAYYHOTO MHUPOBO33PEHHS, O BKJIAJC
POCCUHCKMX U 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH,
(YHKITMOHATHHON TPAMOTHOCTH Y€JIOBEKA ISl PEIIECHUS )KU3HEHHBIX 3a7a4;



YMEHHUE PacKpbIBaTh COJEpKaHUE OMOIIOTMUYECKUX TEPMHUHOB W TMOHSITHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oiu3M (OOMEH BEIEeCTB W MpeBpallcHUE
SHEPruu), TOMeocTa3 (caMOperyisius), YpPOBHEBas OpraHU3AIMS KUBBIX
CHUCTEM, CaMOBOCIIPOU3BEICHHE (penipoayKius), HACJIE/ICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U Pa3BUTHE;

yMEHHUE H31arath OUOJIOTMYECKHUE TEOpUHU (KJIETOYHAsl, XPOMOCOMHAas,
MyTallMOHHAs, IEHTpajbHas JI0TMa MOJIEKYJIsIpHOM Ouonorun), 3axkoHsl (I.
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o rieHTpax MHOT000Opa3us u
IPOUCXOXKIEHUS KYJIbTypHbIX pactenuid H. M. BaBuiosa), onpenensts rpaHUlbI
UX PUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJJaMU HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOCHHE
U OMKMCaHME >KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3allis U MpOoBeICHUE
OMOJIOTUYECKOTO ~ DKCIEPUMEHTA,  BBIABHKCHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCIIEyEeMbIMH BEIMUYUHAMH, OOBSICHEHHE MOTYYECHHBIX
PE3yAbTaTOB, MUCIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUNA U 3aKOHOB, YMEHUE
JIeJ1aTh BHIBO/IBI HA OCHOBAHHHM MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATH CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
polIecCOB: 0OMEHA BEIIECTB U MPEBPAIICHUs YHEPTUHU B KIIETKE, (POTOCHUHTE3A,
IUTACTHYECKOTO M JHEPreTHYEeCKOro oOMeHa, XEMOCHHTEe3a, MHUTO3a, MeHo3a,
OTUIOIOTBOPEHHUS, PAa3MHOXKEHUS, WHIUBUIYAIILHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHHUE TPUMEHSTH MOJIyYCHHbIC 3HAHUS ISl OOBSICHEHUSI OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JIJIST IPUHATHS IPAKTUUECKUX PEIICHU B TOBCEIHEBHOM
KU3HU C LIeTpl0 obecriedeHus: 0e30MacCHOCTH CBOETO 3/0POBbSI U 3I0POBBS
OKpYKAlOlUX JIIOAEeH, COOJIONEHUS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYKalolel MpUpPOJHON cpene, MOHUMaHUEe HEOOXOIUMOCTH MCTOIb30BaHUS
JOCTHIKEHUH COBPEMEHHOM OWMOJIOTMH M OMOTEXHOJOTHH JJIsS PallMOHAIBHOTO
IPUPOIOTIONIb30BAHMUS;

YMEHHE pelaTh 5SJIEMEHTAapHbIE TEHETHYECKHUE 3aJadl Ha MOHO- U
TUTHOPUIHOE CKpPEIIMBAaHKE, CIEIJIEHHOE HACJIeIOBAaHUE, COCTABISITH CXEMBI
MOHOTHOPUIHOTO CKPEIUBAHUS JIJIs MPEJCKA3aHUs HACIEIOBaHUS TIPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JTAOOPATOPHBIE W MPAKTHUYECKHUE PabOThI, COOMIONATH
npaBuia mpu padboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0OBAaHUEM;

YMEHUE KPUTUYECKH OIICHWBATh W WHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO COZCpPKaHUs, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHHUS U3
pPa3IMYHBIX HMCTOYHUKOB (CpeACTBA MaccoBOM uwHMOpMaNuu, Hay4IHO-
MOMYJISIPHBIE MaTEPHAJIbl), STUUECKUE ACTIEKTHl COBPEMEHHBIX UCCIIEIOBAHUN B
OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHUE CO037[aBaTh COOCTBEHHBIC IMHUCHMEHHBIC U YCTHBIE COOOIICHWS,
00001ast GHOTOTHYECKYH0 HH(OPMALHIO U3 HECKOJIBKUX HCTOYHHKOB, IPAMOTHO
MCIIOJIb30BaTh MOHATUWHBIN anmapar OMOJIOTHH.

[IpenmeTHBIC pe3yabTaThl 0CBOCHUS YyueOHOTO npeameta «buonorus» ¢ 11
Kacce MOIKHBI OTPAXKaTh:

c(hOopMHUPOBAHHOCTh 3HAHUH O MECTE W POJIM OHOJOTHH B CHCTEME
HAyqYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (OPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA W HAYYHOTO MHUPOBO33PEHUS, O BKJIAIC
POCCUUCKMX U 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHUH,
(YHKITMOHATHHON TPAMOTHOCTH Y€JIOBEKA ISl PEIIESHUS )KU3HCHHBIX 3a7a4;



YMEHHUE PacKpbIBaTh COJlEpKaHUE OMOIOTMUYECKUX TEPMHUHOB W TMOHSITHIA:
BUJI, TOMYNIAIMS, TEHO(POHJI, OBOIIOLUMS, JBIXKYIIME CHIbI ((aKTOpHI)
HBOJIIOLIHH, MPUCTIOCOOJICHHOCTD OpraHU3MOB, BUI000pa30oBaHueE,
AKOJIOTUYECKHUE (PAKTOPBI, FKOCUCTEMA, MTPOYIIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
[ENY MTUTaHUs, YKOJIOrn4Yeckas nupaMmua, OuoreoreHos, onocdepa;

YMEHHUE u3Jlararb OHOJOTMYECKHE TEeOopuu (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOpHUs SBOJIOIMHU), 3aKOHBl U 3aKOHOMEPHOCTHU
(3apogsimeBoro cxoactBa K. M. bapa, uepenoBanus r1aBHbIX HampaBlIeHUN U
nyteit spomtonuu A. H. CesepiioBa, yuenust o ouocepe B. . Bepnaackoro),
OTPEIENSITh TPAHUIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJJaMU HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOCHHE
U OMKMCAaHME KUBBIX CUCTEM, IIPOIIECCOB U SIBJICHUN, OpraHU3allusl U MPOBEACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABHKCHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIIEyeMbIMH BEIMYMHAMH, OOBSICHEHUE IMOIYYCHHBIX
PE3yAbTaToOB, MCIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUNA U 3aKOHOB, YMEHUE
JIeJaTh BHIBO/IBI HA OCHOBAHHHM MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS OUOJIOTMYECKUX
OOBEKTOB: BHJOB, TMOMYSALUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOT€OEHO30B U HKOCHCTEM, OCOOEHHOCTU MPOLECCOB: HACJIEACTBEHHON
U3MEHUYMBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa30BaHus,
PUCTIOCOOIICHHOCTH OPTraHU3MOB, JACHCTBUS SKOJIOTMYECKUX (HaKTOpPOB Ha
OpraHu3Mbl, TI€pEeHOCa BEHIECTB U TIOTOKAa DSHEPrUM B DSKOCHCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUN B IKOCHUCTEMaX CBOEW MECTHOCTH, KPyroBopoTa
BEIIECTB U OMOTEOXMMUYECKHUX IIUKIIOB B Ouocdepe;

yYMEHHUE TPUMEHSTH MOJIYYCHHbIC 3HAHUS ISl OOBSICHEHUST OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHS TPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LIETbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 30POBbS U 3I0POBbBS
OKpYKAlolUX JIIOAEeH, COOJIONEHUs HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYKalolel MpUpOJHON cpene, MOHUMaHUEe HEOOXOIUMOCTH MCTOIb30BaHUS
JOCTUKEHUU COBPEMEHHOU ounonoruu TS PalMOHAIILHOTO
IPUPOIOTIOIL30BAHUS;

YMEHHE pellaTh 3JIEMEHTApHbIe OWOJOTHYECKHUE 3aJa4l, COCTABIISATH
CXEMBI TIEPEHOCA BEIIECTB M SHEPTHH B DKOCUCTEMAX (IIETH MUTAHUS);

YMEHHUE BBINONHATH Ja00OpAaTOPHBIE U MPAKTHUECKUE padOThl, COONIIOAAThH
npaBuia mpu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0OBAHUEM;

YyMEHUE KPUTUYECKH OIICHUBATh W HWHTEPIPETHPOBATH WH(HOPMAIIUIO
OMOJIOTUYECKOTO COZCpPKaHUsA, BKIIOYAIONIYIO TICEBOHAYYHbIE 3HAHHUS U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBA MaccoBOW uwHGMOpPMaNuu, HAy4IHO-
MOMYJSIPHBIE ~ MaTepHaibl), paccMarpuBaTh [OOANBHBIE  JKOJIOTUUYECKUE
Mpo0IeMBbI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3UIINIO;

YMEHUE CO037[aBaTh COOCTBEHHBIC IHUCHMEHHBIC U YCTHBIE COOOIICHWS,
0000111ast OMONIOTHYECKYI0 MH(HOPMAIINIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
HCTIOJIb30BaTh MTOHSTUWHBIN amnrapar ouosorum.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHHe KosnvecTBo yacoB
JnekTpoHHbIE (LM (pPOBbIE)
n/ pa3fieJioB U TeM KonTpoabHble IIpakTHYeckue
Bcero o0pa3oBare/ibHbIE PecypcChl
n nporpamMmbl padoTbI padoTbI
bu6mmoreka [IOK
1 b
HOIOTI KaK Hayxka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBbI€ CHCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3arus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUM COCTaB U 3 1 bubaunoreka [IOK
CTPOEHHUE KIIETKH https://m.edsoo.ru/7f41c292
4 KuznenesaTeabHOCTh 5 1 bubaunoreka [IOK
KJIETKH https://m.edsoo.ru/7f41c292
PasmuoxeHue u
5 MBIV AT HO® 5 1 bu6mmoreka [IOK
4 https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTD U
6 N3MEHYHBOCTD 8 1 15 bubmorexa LOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenexkuust OpraHu3MoB. 3 bubnuorexa [JOK
OcCHOBBI OMOTEXHOJIOTUN https://m.edsoo.ru/7f41¢c292
bu6moreka [IOK
8 P
C3CPBHOC BPEMA 1 https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO
34 2 4

YACOB IIO ITPOI'PAMME



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

11 KUIACC

HauMeHoBaHHe KosnunuecTBo yacoB
Ne duekTpoHHbIE (LM pPOBbIEL)
pa3iesioB U TEM KonTpoibHbie IIpakTHYeckue
n/n Bcero oOpa3oBare/ibHbIE PecypcChl
NPOrpaMmslI padoThI padoThI
1 OBOJIFOIIMOHHAS 9 1 bubmaunoreka [IOK
ounonorus https://m.edsoo.ru/7f41cc74
BosaukHoBeHUE 1
2 A3BUTHE KU3HH 9 0.5 bubmorexa LHOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranu3msl 1
3 KDV AIOLLAS 5 1 1 bubmuoreka [IOK
pyaront https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
4 3K0J101:I/IquKI/Ie 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bubmmoteka IIOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBHIIEE KOJIMYECTBO
YACOB I1O 34 1 2.5

I[TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Kosm4yecTBO 4acoB
JJIeKTPOHHbIE
Hara undgpoBbie
n Tema ypoka KonrtpoJbHbie IIpakTuyeckue
Bceero U3yYeHUs oOpa3oBare/ibHbIE
/ padoThI padoThI
pecypcbi
n
bubauoreka [IOK
https://m.eds00.ru/863e612
buonornus B cucreme Hayk 1 2
https://m.eds00.ru/863e632
a
MeTozasl ITO3HAHUS KHUBOM
npupoxsl. [Ipaktnyeckas
paborta Ne 1
bu6mmoreka [IOK
«/cnonb3oBanue
1 0.5 https://m.eds00.ru/863e612
pa3IMYHBIX METO/IOB ITPU »
H3y4EHUU B
OMOJIOTHYECKUX
00BEKTOBY»
bub6mmoreka [IOK
buonorndyeckue cucTeMsl,
1 https://m.edso0.ru/863e656
MIPOIIECCHI U UX U3YUCHHE 4
XUMHYECKHH COCTaB bu6moreka [IOK
KkieTkn. Bona n 1 https://m.edso00.ru/863e674

MHHCPAJIBHBIC COJIN

e



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

beaku. Coctas u

bubaunoreka [IOK

5 https://m.eds00.ru/863e6b7
CTpPOCHHE OEJIKOB 5
DepMEeHTBI —
OHMOJIOTHYECKHE
KaTaJM3aTrophl.
JlaboparopHas padota Ne bubmuotexa [IOK
6 1 «3yuenue 0.5 https://m.eds00.ru/863e6b7
KaTaJIITHIECKOM 2
aAKTUBHOCTH (pepMEHTOB
(Ha mpuMepe amMuIIa3bl
WM KaTajaas3bl)»
bubaunoreka [IOK
7 VYrneBosl. JIumuasr https://m.eds00.ru/863e687
0
bu6mmoreka [IOK
8 HyIrentoBbIe KHCIOTE. https://m.edso00.ru/863e6d5
ATD
C
WcTopus u MeTossl bubnuoreka [JOK
9 M3YYCHUS KIIETKH. https://m.eds00.ru/863e6e8
Knerounast Teopus 8
10 Knerka kak nenoctuas
KHUBask CHCTEMa
Crpoenne bubmuotexa [IOK
1 AYKapUOTUYECKOU 05 https://m.edso00.ru/863e6ff0

kietku. JlaboparopHast
pabota Ne 2 «3yuenue

https://m.eds00.ru/863e716
C



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

CTPOEHUS KIIETOK
pacTeHuM, KUBOTHBIX,
rpubOB 1 OaKTepUii MO
MHKPOCKOIIOM Ha
TOTOBBIX
MHKpOIpenaparax u ux
OITMCaHHE»

OOMeEH BElECTB U

bubaunoreka [IOK

12 https://m.eds00.ru/863e766
MeTaboJIH3M c
bub6mmoreka [IOK
13 Porocmrres. https://m.eds00.ru/863e7c9
XeMOCHUHTE3 8
. bubnuoreka [IOK
14 Juepreruueckuii 0bmen https://m.edso0.ru/863e7aae
Ku3HEHHBIN UK
KJIETKH. J[eeHne KIeTKH.
Muro3. JIaboparopHas
pabota Ne 3 bubmuotexa [IOK
15 «Habmronenue Mmurosa B 0.5 https://m.eds00.ru/863e7dc
KJIETKaX KOHYHMKA 4
KOpeIKa JIyKa Ha
TOTOBBIX
MUKpOTIperaparax»
buocunTes Genka. bubaunoreka [IOK
16 Peakuust maTpuuHOrO https://m.eds00.ru/863e796

CHHTEC3a

€



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubaunoreka [IOK

Tpancisinusa —
17 https://m.edso0.ru/863e796
ounocunTes Oenka o
Hexknerounsie hopmbl Enbmaorexa IIOK
18 https://m.edso0.ru/863e754
YKU3HH — BUPYCHI 0
bubauoreka [IOK
o https://m.edso0.ru/863e81b
19 OPMBI PA3MHOKCHHS 6
OPTaHH3MOB https://m.edso0.ru/863e831
e
bubaunoreka [IOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
OO6pa3zoBanue U pa3BUTHE
ITOJIOBBIX KJIETOK.
OrmogoTBOpEHUE.
JIaGoparopHast paGota Ne bubmorexa HOK
21 h 0.5 https://m.edso0.ru/863e81b
4 «3yuenue CTpoeHus 6
IMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MUKpOTIperapaTax»
bubaunoreka [IOK
NunuBunyansHoE
22 https://m.edso0.ru/863e843
pa3BHTHE OPTAHU3MOB 5
I'eneTnka — Hayka o
bub6mmoreka [IOK
23 HACJIEACTBEHHOCTH U

U3MCHYHUBOCTH

https://m.edso00.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH

HaCJIeIOBaHUS bubmuoreka [IOK
24 | TpU3HAKOB. https://m.eds00.ru/863e887
Monorubpumaoe 8
CKpEITUBaHUE
HTHOPUIHOC
A P bu6mmoreka [IOK
CKpelIuBaHue. 3aKoH
25 https://m.eds00.ru/863e89a
HE3aBHUCHUMOTO 4
HaCJIeI0BaHMS TIPU3HAKOB B
CuemieHHoe
HacJICAOBaHUE
MIPU3HAKOB.
Jlabopatopnas pabota No
bu6mmoreka [IOK
5 «M3yueHue pe3yapTaToB
26 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPHUIHOTO U 0
JTUTHOPUTHOTO -
CKpEITUBaHUS Y
JPpO30(HIIBI HA TOTOBBIX
MHUKpOIIpenaparax»
I'enernka mogma.
HactenoBate bu6moreka [JOK
27 https://m.eds00.ru/863e8c6
MIPU3HAKOB, CIIETNIEHHBIX 0
C IOJOM B
M3MEeHYHBOCTb.
28 Henacnencreennas 0.5 bu6moreka [IOK
U3MEHUYMBOCTD. ' https://m.edsoo.ru/863e8efe

JlabGoparopnas pabota Ne



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

6. N3y4yenune
MOU(UKAITMOHHON
W3MEHYUBOCTH,
MOCTPOEHUE
BapHAIlMOHHOTO Psijia U
BapUAIMOHHON KPUBOM»

Hacnencreennas
WU3MEHYUBOCTb.
Jlabopatopnas pabota No

bub6mmoreka [IOK

29
7. «AHanu3 MyTauun y 05 https://m.edsoo.ru/863e8efe
Jp030¢ bl Ha TOTOBBIX
MUKpOTIperapaTax»
bubauoreka [IOK
30 ['eneTuka yenoBeka https://m.eds00.ru/863e8d7
8
PesepBHbIii ypOK.
O60061ieHue o Teme
31 «HacnencTBeHHOCTE U
M3MEHYMBOCTh
OpPTraHU3MOB)
bu6mmoreka [JOK
Cenexuus Kak HayKa u
32 https://m.edso00.ru/863e921
porecc
4
MeTonasl U TOCTHKCHHS bubaunoreka [IOK
33 CEJIEKIINM PaCTeHHUN U https://m.edso00.ru/863e921
YKHBOTHBIX 4
34 buorexHomorus kak bubnuoreka [JOK



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

OoTpaciib MPpOU3BOACTBA

https://m.edso00.ru/863e933

6

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34



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

11 KUIACC

Ne KosmmuecTBo yacos
DJIeKTPOHHbIE
Hara undgpoBbie
n | Tema ypoka KoHTpoJbHbBIE IpakTHYeckue
Bcero U3y4yeHust o0pa3oBare/ibHbIE
/ padoTsI padoThI
pecypcsbl
n
1 DBOJIIOIUS U METOJIBI €& 1 bubaunoreka [IOK
W3y4eHUs https://m.edsoo.ru/863ea20e
Hcropus passurus bubnuoreka [IOK
2 MpeACTaBICHU 00 1 https://m.eds00.ru/863e957
SBOJTIOIIUHU 0
bub6mmoreka [IOK
3 Muipossomors 1 https://m.edso00.ru/863e9cle
Ionmymsanus kak
AIIeMEHTapHas eANHHIIA
BHUJIa U 3BOJIIOIUH. bu6moreka [IOK
4 Jlaboparopnas pabota Ne 1 0.5 https://m.edso00.ru/863e99c
1 «CpaBHeHHE BHIIOB IO 6
MOP(OIOTHIECKOMY
KPUTEPHUIO»
JIBMOKyIIME CUITBI bubnuoreka [JOK
5 (dmemMeHTapHbIC 1 https://m.edso0o.ru/863e9da
(aKkTOpbI) SBOIOIHH 4
EctectBennslit or60p 1 bubmmorexa [JOK
6 1 https://m.edso00.ru/863e9ed

ero (hopmbl

0



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

Pe3ynprars! 3BoMOIMNA:
MPUCIIOCOOJICHHOCTD
OpPTraHU3MOB U
BUJI000pa3oBaHUeE.
JlaGoparopnas padota Ne
2 «Onucanue
MIPUCIIOCOOJICHHOCTH
opranusma u e€
OTHOCHTEJIEHOTO
Xapaxrepa»

0.5

bubaunoreka I[IOK
https://m.edsoo.ru/863e9fde

Hamnpasnienus u mytu
MaKpO3BOJFOIIUU

bubaunoreka [IOK
https://m.edsoo.ru/863e9cle

HeobOparumocts
IBOJIFOIIH

10

Wctopus xu3Hu Ha 3emiie
U METOJIbI €€ N3yUECHHUS

11

T'unoresnl
MIPOUCXOKICHUS KUZHU
Ha 3emiie

bubmunoreka [IOK
https://m.edsoo.ru/863ea5a6

12

PaszButHe xu3Hu Ha
3emJie 10 3paM U
nepuoiaM

bu6moreka [JOK
https://m.edsoo.ru/863eabbe

13

OCHOBHBIE 3TaNbI
SBOJIIOLUU
PaCTHTEIHLHOTO U
YKUBOTHOTO MHpA.
[IpakTnueckast pabora Ne

0.5

bu6moreka [IOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

1 «3yuenue
HCKOIIa€MBIX OCTaTKOB
pacTeHUH U KUBOTHBIX B
KOJUJIEKLIUSIX»

CoBpeMeHHas cuctema

bu6mmoreka [IOK

14
OpraHu4eCcKOro Mupa https://m.edso00.ru/863ea48e
DBOJIIOIMS YeJIOBEKa bubauoreka [IOK
15
(a"TpOmOreHes) https://m.edsoo0.ru/863eac2c
JIBrKy1IM€e CUJIbI bub6mmoreka [IOK
16 (dakTopsl) https://m.edsoo.ru/863ead4
aHTpOIOreHe3a 4
17 OcHoBHbIE CTaIUN
HBOJIOLIMU YETIOBEKa
YenoBedyeckue pacel v
18 MIPUPOSHBIE aIaIITal[id bubnmorexa [IOK
pHp https://m.edso00.ru/863eaea2
YeloBeKa
PesepBHbIii ypoOK.
O060061eHue IO TeEME
19 «BO3HUKHOBECHHE 1
pa3BUTHE KU3HU HA
3emiie»
20 | Dxomorus Kak Hayka
21 Cpensl oouTanus u bubmoteka [JOK
AKOJIOTHYECKHUE PaKTOPBI https://m.edsoo.ru/863eafec
99 Abuotndeckue pakTophl. 05 bubnuoreka [JOK

JlaGoparopHas pabota Ne

https://m.edso0.ru/863eb10



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

3. «Mopdonoruueckne e
0COOEHHOCTH pacTeHUH
U3 pa3HBIX MECT
OOUTaHH.
JlaGoparopnas pabota Ne
4. «BnusiHue cBeTa Ha
POCT M pa3BUTHE
YEPEHKOB KOJICYCa)
bubauoreka [IOK
23 bruotnyeckue hakrops https://m.edsoo.ru/863eb34
8
DKOJIOTUYECKUE
XapaKTEPUCTHKU
MOMYJISALUY.
24 | Tlpaxtuueckas pabota Ne 0.5
2 «[loxgcuéT miaoTHOCTH
MONYJISUUN Pa3HbIX
BHJIOB PaCTECHUIN»
Coob1ecTBa OpraHu3MoB bubmorexa [JOK
25 https://m.eds00.ru/863eb46
— OuoIIeHO03 N
OKOJIOTHYECKHE CUCTEMBI bubmmorexa [OK
26 https://m.edso00.ru/863eb46
(3KOCUCTEMBI) "
OCHOBHBIE TIOKa3aTeIH
bub6mmoreka [IOK
27 KOCHUCTEMBI.

DKOJOTHUECKUE

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

nupamubl. CBolicTBa
skocucreM. Cykueccust

28

IIpuponHblie SKOCUCTEMBI

29

AHTpPOIIOTE€HHbIE
HKOCHCTEMBI

30

buocdepa — rmobanpHas
’KOcHUCTEMA 3EMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5
e

31

3aKOHOMEPHOCTHU
CYIIIECTBOBAHUS
onochepsl

bubaunoreka [IOK
https://m.edso00.ru/863ebd1
6

32

YenoBedecTBO B
ounochepe 3emu

33

CocymiecTBoBaHuE
IIPUPOJIEI U YEJIOBEYECTBA

bu6moreka [IOK
https://m.edsoo.ru/863ebale

34

PesepBHbIii yPOK.
O06001IeHNE TEMBI
«Coo0bmiecTBa 1
9KOJIOTUYECKUE CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

2.5



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYHEHUKA

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., PyomnoB A.M. u
npyrue; nmof penakiueit [Taceunnka B.B., AkiimonepHoe o011ecTBoO
«M3narenbcTBO «IIpocBenieHne

* buonorus, 11 kinacc/ Ilaceanuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue; nmof penakiueit [Taceunnka B.B., AkiimonepHoe o0111ecTBoO

«I/IBI[aTeHBCTBO ((HpOCBeHlCHI/Ie»

METOIUYECKHUE MATEPUAJIBI JISA YUYUTEJIS

[Iporpamma: [Iporpamma no Guosoruu st 001Ie00pa30BaTEIbHBIX MIKOJI
(coopuuk buonorusa. Paboune nporpammel. [IpeameTHas iuHus y4eOHUKOB
«JIuaus xu3any. 10—11 kimaccsl: yue6. mocobue s
001eo0pa3zoBaTeIbHbIX.

opranu3zanuii: 6a3oBbii ypoBeHb / B. B. [Taceunuk, I'. I'. [lIseros, T. M.
Edumoa. — M. : IIpocemnienne

* buonorus. buonorunueckue cucteMsl u mporeccol, 10 kirace/ Tepemos A.B.,
ITerpocoBa P.A., OGmiecTBO ¢ orpaHudeHHON 0TBETCTBEHHOCTHIO «MOL]
MHEMO3HNHA»

* buonorus. buomorundeckue cucteMsl u pomecchl, 11 kinace/ Tepemor A.B.,
ITerpocoBa P.A., OGmiecTBO ¢ orpaHuYeHHOMN 0TBETCTBEHHOCTHIO «MOL]
MHEMO3HNHA»

* buonorus. O6mas 6uonorus, 10 kinacc/ 3axapos B.b., MamonTtoB C.I,
Conun H.W., 3axaposa E.T.; non penakiueit 3axaposa B.b., O6mecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PO®DA»; AKIImoHEpHOE 001ECTBO

«3narenbcTBO «lIpocBemienune



* buonorus. O6mas 6muosnorus, 11 kmacce/ 3axapos B.b., MamonTtos C.T,
Conun H.U., 3axaposa E.T.; mox pemakmueit 3axaposa B.b., O6mecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «[PO®DAY; AKIImoHEpHOE 001ECTBO

«M3narenbcTBO «lIpocBenienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

http://edu.1c.ru

WWW.SOM.SI0.ru

eIMHAs KOJUIEKIUS IIU(POBBIX 00pa30BaTEIbHBIX PECYPCOB:
http://schoolcollection.edu.ru/.

www.bio.1september. ru — I'azeta «buonorus» «IlepBoe ceHTIOPs»;
WWW.nature.ru - Hay4dHble HOBOCTH OHOJIOTHH;

www.herba.msu.ru - 6otannueckuii cepsep MI'Y;

WWW.MNI.gOV.IU - caliT ¢ TocynapcTBeHHON nHpopmaireit MunncTepcTna
IIPUPOAHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - buonoruueckas KapTuHa MUpA.






