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HHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMmbl M0 OHOJOTUU TEOPETUYECKYIO OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMUPOBAHUIO COJAEpPKaHUS y4ueOHOTO MpeaMmeTa
«buosiorus» coctaBWiId: KoHUeNnTyaiabHble TmojoxkeHus PIrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH IIeJIeH, COJEp)KaHMs, pPEe3ylbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHHKOB, IOJOXEHUS 00 0OImux
HEeIsX M NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpeaHero oo6bmero o6OpasoBanusi B Poccuiickoit ®enepainuu, a Takke
MTOJIOXKEHUS O creruprKe OMOI0THH, €€ 3HAUCHNUN B TIO3HAHUH KMBOU TIPHUPOJIBI
U 00CCICUYCHHHM CYIISCTBOBAHMS delloBeYecKoro oobOmiectBa. CoriiacHO
Ha3BaHHBIM TIOJIO)KCHHSAM, OIPECICHBl OCHOBHBIC (DYHKIIUHM TPOTPaMMBI TIO
OuoJIoruu U e€ CTPYKTypa.

[Iporpamma mo Ouonoruu naér NpeacTaBieHUE O Lesix, 00 oOmen
CTpaTeruu OOYy4Y€HHUs, BOCIHUTAHMUS W PA3BUTHS OOyYalOUIUXCS CpeACTBaMU
yueOHoro mnpenmera «buonorus», omnpexaenser o0g3aTeNbHOE NPEIMETHOE
collepKaHUe, €ro CTPYKTYpy, paclpeleiieHre M0 pasjeinamM M TeMmaw,
PEKOMEHIyEMYI0 IOCJIEeI0BATEIbHOCTh H3Yy4Y€HUs Y4eOHOro Marepuaia ¢
y4€TOM  MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX  CBA3E€H,  JIOTHMKHU
00pa3oBaTEILHOIO MPOIECcCa, BO3PACTHBIX 0COOECHHOCTENH 00YUYaIOIIMXCS.

B nporpamme mno OMOJOTMM TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yjbTaTam
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIHLHON
NeATEeIbHOCTH/YU4eOHBIX JIEUCTBUNA OO0YYaIOIIMXCS MO OCBOCHUIO COJCP>KAHMS
OMOJIOTHYECKOT0 00pa30BaHUSI.

B nporpamme mno Ouonoruun (10—11 xmaccel, 0a30BbIii  YpOBEHbB)
peanu30BaH MPUHLUI TPEEMCTBEHHOCTH B M3Y4YeHUHM OuoOJIOruu, Onaromaps
yeMy B HEH NPOCMATPUBAETCS HAMNpPaBIICHHOCTh Ha pa3BUTHE 3HAHUU,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
IEHHOCTHBIX ~ OPHEHTALM  JIMYHOCTH,  DKOJOTMYECKOTO  MBIIUICHUS,
MPEACTABICHUM O 370pOBOM 00pa3e MU3HU M OEPEKHBIM OTHOILIECHHUEM K
OKpyKaromen npupoaHon cpexe. llostomy Hapsgy € U3ydEHHEM
00111€0M0JIOTUYECKUX TEOPHM, a TaKKe 3HAHUU O CTPOCHHUM KUBBIX CHCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IPOIECCOB B
rmporpaMme 1o OWOJIOTHH YACJICHO BHHMAHHE WCIOJb30BAHHMIO IMOJYYCHHBIX
3HAHWH B TIOBCETHCBHOM JKU3HM JIJISI PEIICHUSI MPUKIIAIHBIX 3a/1a4, B TOM YHCJIE:
NpOQUIAKTAKA  HACJIEJACTBEHHBIX  3a00JIEBAHMM  YENIOBEKa,  MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKU
I1EJICCOO0PA3HOTO TOBEJICHUS B OKPYKAIOIICH NPHUPOTHOW Cpeae, aHaim3a
BIIUSIHUS XO3SUCTBCHHOU JEATEILHOCTH YEIOBEKa HA COCTOSHUE MPUPOIHBIX U
UCKYCCTBCHHBIX  JKOCHCTEM. YCWICHHE BHHMAaHUS K  TPHUKIAJTHON
HalpaBJICHHOCTH  ydeOHOTO  mpemMera  «buwomorws»  TPOIUKTOBAHO
HE0OXOAMMOCThIO 00€CTIEUEHUs YCIOBHUM I pEeUIeHUs] OJHON U3 aKTyalbHBIX
3a/lad IIKOJIBHOTO OHOJIOTHYECKOTO OOpa30oBaHMs, KOTOpas Tpearoiaaraet
dhopMupoBaHue y 00y4arOUXCs CIIOCOOHOCTH adanTUPOBATHCS K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHE cpeaHero oOiiero oopa3oBaHHUsl 3aHUMAET BAXKHOE
mecto. OHa obecrnieunBaeT (OPMUPOBAHKUE Y OOYUYaIOIIUXCS MPEICTABICHUN O
Hay4YHOU KapTHHE MUpa, paclIUpsieT U 0000IIaeT 3HaHus O )KHUBOU IpHUpoe, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allMi U BOJIIOLMH, CO3MAET
YCIOBHSI  JJisi: TO3HAHWUSI 3aKOHOB JKMBOM  MpUpOABI, (POPMHUPOBAHUS



(YHKIMOHAIBHON I'PaMOTHOCTH, HAaBBIKOB 3I0pOBOro M Oe3o0macHoro obpasa
JKA3HU, DKOJOTMYECKOIO MBIIUICHUS, LEHHOCTHOTO OTHOLICHUS K JKUBOU
IIPUPOJE U YETIOBEKY.

bonpmioe  3Haduenwe  OWONIOTMST  MMEET  Takke IS pelIeHUs
BOCIIUTATENIbHBIX W PAa3BUBAIOLIMX 3a7ad CpeAHero ooOiiero ooOpa3oBaHUs,
colpaiu3anuu obyvarmuxcsa. M3ydenue Ouosnoruu oOecrieurBaeT YCIOBUS
In: dbopmHpoBaHUs VHTEJUICKTYaJIbHbIX, KOMMYHHUKAIIUOHHBIX 151
MH)OPMAIIMOHHBIX  HABBIKOB, 3CTETHMYECKOW  KYJIbTYpbI, CIOCOOCTBYET
MHTErpalui OUOJIOTUYECKUX 3HAHUM C MPECTABICHUSIMH U3 JPYTUX YUEOHBIX
MpPEAMETOB, B YAaCTHOCTH, (U3MKH, XuMuu u reorpaduu. HazpanHbie
MOJIOKEHUST O TpeaHa3HadeHuu ydeOHoro mpenmera «buonorus» cocraBuau
OCHOBY ISl OMPEACNICHHS TOAXO0J0B K OTOOPY W CTPYKTYPHUPOBAHUIO €r0
COJICp>KaHMs, IPEACTABICHHOIO B IPOrpaMMe 10 OHMOJIOTHH.

Ot60p conepsxanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYUIECTBJIEH € MO3UIMH KYJIbTypOCOOOPA3HOIO MOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOy4Yaroniyecs: AOJKHbI OCBOMTH 3HAHHUS M YMEHHs, 3HAUUMbIC JJIS
dbopmupoBaHus 00IIEH KyJIbTYpbI, ONpPENEISAIONINE aJCKBAaTHOE MOBEICHUE
YeJIoBeKa B OKpY Karollel MpUpOIHOM cpeie, BOCTpeOOBaHHBIE B ITOBCEIHEBHOM
KU3HU U MPAKTUYECKOM JieaTeibHOCTH. Oco00e MeCcTO B 3TOM CUCTEME 3HAHUI
3aHAMAIOT  JJIEMEHTBl  COJEpP)KAHUS, KOTOpPBIE CIIYy)KaT OCHOBOM  JUIA
dbopMupoBaHUs TPEACTABIEHUM O COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTHHE MHUpa M IICHHOCTHBIX OPHEHTALMSIX JIUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHU3aIuy OMOJI0THYecKoro oopa3oBaHusl.

CTpykTypupOBaHuE cojepx)aHus y4eOHOro Marepuasia B Imporpamme Io
OMOJIOTUM OCYIIECTBICHO C Y4€TOM MPUOPUTETHOIO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX >KMBOU MPUPOJIbI, O €€ YPOBHEBOW OpraHu3aluu
U SBOJIOUMU. B COOTBETCTBMM C 3THUM B CTPYKType YyueOHOro mpeamera
«buoiiorus» BBIAEICHBI CIEAYIOLINE COAEpKATENIbHbIE JTMHUU: «buomorus kak
HayKka. MeToJbl Hay4HOTro Mo3HaHus», «KieTrka kak Ouosioruueckasi CUCTEMay,
«Opranu3m kak Ouosiormueckass cuctemay, «Cucrema W MHOroodpasue
OPTaHUYECKOTO MHUpPa», «IBOJIOLUSA >KUBOW NPUPOABD), «IKOCUCTEMBI U
MPUCYIIIHE UM 3aKOHOMEPHOCTI.

Lenp uzydenus ydebHoro npeamera «buonorus» Ha 6a30BOoM ypoBHE —
OBJIAJICHUE OOY4YaIOIUMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHu3allMi >KUBBIX CHCTEM PA3HOIO0 paHra M MNPUOOpPETeHHE YMEHUMH
MCIIOJIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEMCTBUI B OTHOLIEHUU OOBEKTOB
YKUBOM IPUPOJIbI U PEIICHUS PA3TIMYHBIX KU3HEHHBIX MPOOJIEM.

JocTixkeHue uenu u3ydeHus yudeOHoro mnpenmera «buosorus» Ha
0a30BOM YpOBHE 00€CIIEUUBAETCA PEIICHUEM CIIEYIONINX 3a/1au:

OCBOCHHME O00YYaIOIIMMHCS CUCTEMbl 3HAHM O OMOJOTUYECKUX TEOPUSX,
YUYECHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, IIpaBUiax, CIyXKallux
OCHOBOM /1711 (JOPMUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOoAaX Hay4yHOTO T[O3HaHWs, CTPOCHHHM, MHOTooOpazuu U
OCOOEHHOCTSIX JKHUBBIX CHUCTEM Pa3HOIO YPOBHS OpraHU3allid, BbIJAIOLIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUU;

(dbopmupoBaHUEe Yy 00yYaIOIIKUXCS MO3HABATENbHBIX, HHTEIUIEKTYaIbHbBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHAM3a JAHHBIX O MYTSX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISAO0B, UACH M MOJIXOJ0B K M3YUYEHHUIO KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpTraHU3allly;

CTaHOBJICHHE Yy oOOydallmxcsd oOuel KyiabTypbl, (GYHKIHOHAILHOM
IPAMOTHOCTH, pPa3BUTUE YMEHHH OOBSACHATH U  OICHUBATH  SIBJICHUS



OKPY’KaIoIlIero MHUpa >KUBOM NPHUPOJbl HA OCHOBAHMM 3HAHUW M OIBITA,
MOJIYYCHHBIX TIPU U3YyUYEHUU OUOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIUXCAd YMEHUH WILIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTUYECKUX 3HAHUWA B MPAKTUYECKOM NEATETbHOCTH YE€JIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM SKHBOM
OpUPOABI, HEOOXOJUMOCTH OEpEeKHOr0 OTHOIIEHUS K HeW, COoOMoAeHUs
ATUYECKUX HOPM IIPU MPOBEIECHUU OMOJOTUYECKUX UCCIIEI0BAHUIT;

OCO3HaHWE LIEHHOCTU OMOJIOTMUECKUX 3HAHWM Il TOBBILIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPbI, 1Jisl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

IPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEAHEBHOW JKU3HU
JUTSL OLIEHKH TIOCJIE/ICTBUM CBOEH JI€ITEIbHOCTH MO OTHOIICHHUIO K OKpYKarouen
cpene, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHME M  COOJIOJICHHE MeEp
npoduIaKTUKHA 3a00JIeBaHUH.

B cucreme cpeanero ob6imiero oOpa3zoBanusi «buosorus», uzydyaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s13aTE€IbHBIM YYEOHBIM MPEAMETOM, BXOASIINM B
COCTaB NpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUHbIE PEIMETHI.

Jnst u3ydenuss Ouonorud Ha 0a30BOM YPOBHE CpPEIHEro OOUIEro
obpazoBaHus oTBoauTCS 68 yacos: B 10 kimacce — 34 vaca (1 4yac B Hezelnwo), B
11 KJj1acce — 34 gaca (1 qac B HEJIETIIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMM Haykamu, ¢uiaocodueil, dTUKOW, ICTETUKOH U
npaBoMm. Ponb Ouosiornn B (GOpMHPOBAHUU COBPEMEHHOW HAYyYHOW KapTUHBI
mupa. CucreMa OMOJIOTMYECKUX HayK.

Meroabpl TO3HAHUS KUBOM mpuUponabl (HAOMIOJEHUE, JKCIIEPUMEHT,
OMHCaHWe, W3MEpEHue, KiIaccuPpuKalus, MOJEIUPOBAHUE, CTATHCTHYECKas
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

IToptpersl: Y. Hapsun, I'. Menaens, H. K. Konbuos, /[x. Yorcon u O.
Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue pa3iIWyHBIX METOAOB MPHU
U3YYEHUHU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCcTeMbI U UX OPraHU3aLMS.

Kupbie cucteMbl (OMOCHCTEMBI) Kak MpeAMET H3y4deHUs] OWOJIOTHH.
OTanumne KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOJIBI.

CpoiicTBa OMocHCTeM U HX pa3HOOOpa3ue. YPOBHM OpraHU3ALMU
OMOCHCTEM: MOJICKYJIIPHBIA, KJICTOUHBIA, TKaHEBBbIM, OPTaHU3MEHHBIM,
MOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBII (OMOTreoIeHOTHYECKHIN),
ouochepHbIit.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TMPHU3HAKU OKU3HU», «YPOBHH
OpraHHU3alNN JKUBOU IPUPOIBD).

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumn4yeckuii cOCTaB U CTPOCHHUE KJIETKH.

XHUMUYECKUIN COCTAB KJIETKH. XMUMUYECKHUE DJIEMEHTBI: MaKpPOJJIEMEHTHI,
MUKpPO3JIEMEHTBI. Bo/la 1 MUHEpaIbHBIE BEIECTBA.

OyHKIMM BOABI M MUHEpPAIBHBIX BellecTB B KkieTke. [lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHne 6e1K0oB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amMenumble ¥ 3aMEHUMbIE AMHHOKHUCIOTB. AMHUHOKHUCIOTHBIM COCTaB.
YPOoBHU CTPYKTYpbI OEIKOBOIN MOJIEKYJIbI (IEpBUYHASL, BTOPUYHASI, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XHMHUYECKHE CBOWCTBa OeikoB. buonornueckue
(yHKITUU OEJIKOB.

®epmeHTbl — Ouosiormueckue Karanuzaropbl. CrpoeHue (epmeHra:
aKTUBHBIA LEHTp, cyOcTpatHas cneuupuyHoctb. Kodepmentsl. ButaMuHbI.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KAaTaTU3aTOPOB.

YrneBoawsl: MOHOcaxapuabl (TJIOKO3a, pubo3a U JAe30KcHpubo3a),
aucaxapuipl (caxaposa, JiakTo3a) M ToJiMcaxapuibl (Kpaxmaj, TIJIMKOTEH,
LeJUTI0J103a). bruonornyeckue GyHKIMH YIIIEBOIOB.

Jlunuae:  Tpurnunepunasl, ¢dochonunuabl, crepounsl. 'uapodunbHO-
ruipodoOHbIle CcBoOMcTBA. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yIIEBOAOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.



HykneunoBwsie xucnotel: JJHK wu PHK. Hykneotuasl — MoHOMEpHI
Hyki1eruHOBbIX KHUCIOT. Ctpoenne u ¢ynkuuu JHK. Crpoenue u QyHkimum
PHK. Buast PHK. AT®: ctpoenue u GyHKIUN.

Hutonornss — Hayka o kierke. Krerounas teopus — mpumep
B3aMMOJICUCTBUS HAeH U (PAKTOB B HAy4YHOM MO3HAHUU. MeTOIbl U3YYEHUS
KJIETKH.

Knerka kak uenoctHas skuBas cucrema. OOmMe NpU3HAKA KIIETOK:
3aMKHyTas HapyxHasi meMOpana, mosekynbl JIHK kak renernueckuil anmnapar,
CUCTEMa CUHTE3a OerKa.

Tunel KIETOK: 3yKapHOTHYECKass W mpokapuoThueckas. OcoOeHHOCTH
CTpOEHHUS MpOoKapuoTHYecKor kieTku. Kietounas crenka 6akrepuil. CtpoeHue
DYKApUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, XMBOTHOU M
IPUOHOM KJIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MJIMKOKAJMUKC,
ux @Qysakiouu. Ilnasmatuyeckas MemOpaHa, e€ cBoWcTBa M (DYHKIUU.
[urornazma u e€ opranouasl. OnHoMeMOpaHHble opraHouzbl kinetku: IIIC,
anmapat [onbmxku, Jsm30ocombl. 1lolyaBTOHOMHBIE OpraHOMABl  KIIETKH:
MUTOXOHAPHUH, TIACTUABL. [IpoMCXO)KIeHNE MUTOXOHAPUM W IUIaCTHA. BHIbI
mactua. HemeMmOpaHHbie OpraHouabl KJIETKA: PUOOCOMBI, KJIETOUYHBIN IEHTP,
LEHTPUOJH, PECHUUKH, KTYTUKHA. OyHKIIMN OPTaHOMI0OB KIETKU. BKItoueHus .

SAnpo — perynstopHblil neHTp kieTku. CTpoeHue siapa: saepHas 000104Ka,
KapUOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnOpT BEWIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeieeHne XHMHYECKUX OJJIEMEHTOB B HEXKUBOU
npupojzie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuupr u cxemsl: «llepruoanyeckas TadaMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJeKyybl BOJbD», «buocuHTed Oenka», «CTpoeHHue MOJEKYJIbI
oenkay, «Ctpoenue depmenrta», «Hykinennosoie kucinotel. JJHK», «Ctpoenue
MoJiekysibl  AT®», «CTpoeHne ->yKapHUOTHYECKON KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHne pacTUTENbHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KIEeTKW», «CTpoeHue sapa KIETKW», «YTIJIEBOABDY,
«JInnuae.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, OOOpYIOBAaHME [JIsi MPOBEACHMUS
HaAOJIIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIpPENapaTbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlabopatopHas pabora No 1. «M3ydeHHe KaTaJIUTUYECKOM AKTUBHOCTHU
(hepMEeHTOB (Ha MpUMEPE aMUJIa3bl MU KaTala3bl)y.

JlabopatopHas pabora Ne 2. «/3yueHue CTPOEHHUS KIIETOK PACTEHHUI,
’KUBOTHBIX M OaKTEpHUH MMOJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpENnapaTax u ux
OTIMCAHUE.

Tema 4. ’KnzHeaessTeJLHOCTH KJIETKH.

OOMeH BellecTB, WU METa00U3M. ACCUMUIIALINS (TIJTACTUYECKUH OOMEH)
U JUCCUMWISIMS (PHEPreTHYecKuid 0OMEH) — JIB€ CTOPOHBI €AUMHOTO Mpolecca
Merabosin3ma. Poiib 3aKOHOB COXpaHEHHMsI BEUIECTB M SHEPIHMM B NMOHUMAHUU
MeTabou3Ma.

Tunbr oOmeHa BemiecTB: aBTOTpOodHBIH U TerepoTpodHbii. Pomb
(dbepMeHTOB B 0OMEHE BEIIECTB U NMPEBPALICHUU YHEPTUU B KIIETKE.



®ortocunte3. CBeroBas U TeMmHOBas ¢a3bl ¢oTocuHTe3a. Peakuuu
dborocunTe3a. DhPeKTUBHOCTH (POTOCHHTE3a. 3HA4YeHHE (POTOCHHTE3a IS
KU3HU Ha 3emiie. BriusiHue ycnoBuil cpenbl Ha (OTOCHHTE3 M CIIOCOObI
MTOBBIIIEHUS €T0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UpyIolre OakTepuu. 3HAY€HHE XEMOCHUHTE3a
JUIS J)KA3HU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KieTke. PacuieruieHre BellecTB, BbIACICHUE U
AKKyMYJMpPOBAaHHE DSHEPrUM B KIETKE. OJTalbl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buapl. KuciopogHoe okucieHue, WId KIETOYHOE
JIbIXaHUE. OKucIUTENBHOE dbochopunupoBanue. D¢ DHEeKTUBHOCTh
AHEPreTUYECKOro 0OMeHa.

Peakuun wmatpuuHoro cuHrte3a. ['eHetmdeckas wHdopmaums u JIHK.
Peanmzanust reHeTudyeckord uHpoOpMaIuu B KieTKe. ['eHeTHUeCKUid KOJ U €ro
cBoiictBa. TpaHckpumniusa — warpuunbli cuHte3 PHK. Tpancimsinua —
Oouocunte3 Oenka. Drtambl TpaHcisiuuu. KomupoBaHue amMuHOKUCHOT. Poib
pubocom B OuocuHTe3€e OelKa.

Hexknerounsie ¢hopmbl xu3HU — BUpYChl. icTopust oTKpbiTUs BUpycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIHMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KMBOTHBIX M 4YEJIOBEKA, BbI3bIBAEMBbIC
Bupycamu. Bupyc ummyHnoneduiura yenoseka (BUY) — po3zoynurens CITN/a.
OOpaTHass  TpaHCKpUIIIIMS, peBepraza W  wuHTerpaza. [Ipodumaktrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konsuos, JI. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupr u cxembl: «Tumnbl nuTanusy, «Metaboauzm», « MUTOXOHIPUSY,
«HepreTuyeckuit ooMeny», «Xioporuiacty, «Potocunrtesy, «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKUHOHUpOBaHUE TeHa», «CuHTte3 Oenkay, «['eHeTHuecKkuit
ko1, «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIM UK BHUpyca
CIINa, 6aktepuodaray, «Permmukarus JJTHK».

O6opynoBaHue: MOJIeJIN-aNIUINKAIIIN «Y nBoeHue JAHK u
TpaHCKpunuus», «buocunres 6enkay, «CTpoeHuEe KIETKU», MOJICNIb CTPYKTYPbI
JTHK.

Tema 5. Pa3MHoKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslif 1MKI, WM SKU3HEHHBIN UK KieTku. MHTepdaza u MuTos.
[Ipoueccol, npoTekaromue B uHTepdase. Permukanus — peakiuss MaTpU4HOTO
cunre3a JIHK. Ctpoenue xpomocomM. XpOMOCOMHBIM HabOp — KapHOTHII.
JIunmonaHBI M TaIUIOWIHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XpOMATHIBIL.
[{uTtomorndyeckne OCHOBbI PAa3MHOXKEHHUS W HWHIUBUAYAIBHOTO PA3BUTUS
OpPTraHU3MOB.

Henenue knetku — Muto3. Ctaauu muto3sa. [Iponecchl, mpoucxoasime Ha
Pa3HBIX CTAIUAX MUTO3a. bUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — aromnTo3.

@opMbI pa3MHOXKEHHS OpPraHM3MOB: Oecrosioe | TMojoBoe. Bumiel
0ecrnojioro  pa3MHOXKEHHUS:  JIeJIEHUE HAJBOE, IIOYKOBAaHUE OJIHO- U
MHOT'OKJIETOYHBIX, cropooOpa3zoBaHue, BEr€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAUYCHHE JJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguu meito3a. IIporecchl, MpoUCXoasIMe Ha CTaaUsIX Mero3a.
IToBenenne xpomocoM B menose. Kpoccunrosep. buosnoruueckuii cmbica u
3HAYCHUE MENO03a.



['ameTorenes — mpoiiecc 00pa30BaHUsl MOJOBBIX KJIETOK Yy >KMBOTHBIX.
[TonoBble kene3bl: CEMEHHUKHU U sUYHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX
KJIETOK — raMmer (CrepMaro3oui, SULEKIeTKa) — CIepMaToreHe3 U OBOICHE3.
Oco0eHHOCTH CTpOEHUs SULEKIETOK W cHepMaro3ougoB. OmIog0TBOPEHHE.
[TapTenorenes.

NuauBuyanbHOEe pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Jrarbl SMOPUOHATIBHOTO PA3BUTHS Y TTO3BOHOUHBIX )KMBOTHBIX:
npoOsieHue, racTpyisus, opraHorenes. [loctambpuonansHoe pazputue. Turbl
MOCTAMOPHOHATIBLHOTO Pa3BUTHUS: TIpsIMOe, HempsMoe (JIMYMHOYHOE). BrusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BHI3bIBATH BPOXKIEHHbIE
YpPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuier 1 cxembl: «DoOpMbl pa3MHOKEHHUS OpPraHU3MOBY, «J[BoiiHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHUI», «BereratuBHOE pa3MHOKEHHE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMmocoMbl», «Kiterounsiii ukin», «Permukanus [JJHKy, «Muto3y,
«Menosy, «lIpssMoe u HenpsIMOe pa3BUTHUEY, «['amMeTOreHes y MiIeKOIUTAOIINX
1 4enoBeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue:  MHUKpPOCKOI,  MHKporpenapatsl  «CrepMaTo30u/ibl
MJIEKOIUTAIOLIEro», «SIHleKIeTka MieKkonuraroumero», «KapuokuHes B
KJIETKaX KOpENIKa JIyKa», MAarHUTHAS MOJENb-aNIUIMKAUs «leJeHne KIEeTKn»,
mozens JIHK, Mmonens MeTada3Hoit XpOMOCOMBI.

JlabopaTopHble U MpaKkTHYECKHE PAdOTHI:

Jlabopatopnas pabora Ne 3. «HaOntonenue MuTo3a B KJIETKaX KOHYHMKA
KOpELIKA JIyKa Ha TOTOBBIX MUKPOIIPENApaTax».

JlabopatopHas pabota Ne 4. «M3yueHue CTpOEHHs MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIpenaparTax».

Tema 6. HacsieAcTBEHHOCTh ¥ KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropusi pa3BuTus TreHETHKHA. Poiib
IUTOJIOTMM M AMOPUOJIOTUU B CTAHOBJICHWU T€HETUKH. BKiian poccuilckux u
3apyOEKHBIX  YYEHBIX B  pa3BUTUE TIEHETUKU. MeToAbl  T'€HETHKHU
(ruOpuI0NOTHYECKUH,  IUTOTEHETUYECKUH,  MOJICKYJSAPHO-T€HETUUYECKU).
OCHOBHBIE TCHETUYECKHE MTOHATHS. | €eHETUUECKAsi CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBAHUM.

3aKOHOMEpPHOCTM  HAcCJE€IOBaHUs MPU3HAKOB, YCTAHOBJICHHbIE [
Mennenem. MoHOTUOpHUAHOE CKpENIMBaHUE. 3aKOH €IuHOO00pa3us ruOpuoB
NepBOro IMOKoJeHusA. IIpaBWwiio [TOMHUHHMpPOBaHMS. 3aKOH PaCILCILICHUS
npu3HaKoB. ['unores3a 4nuctorel ramer. [1onHOE U HEMOJIIHOE TOMUHHUPOBAHHUE.

JHuruOpugHoe CKpeniMBaHuWe. 3aKOH HE3aBUCUMOTO  HacleJ0oBaHUS
npu3HakoB. lluToreHernyeckrue OCHOBBI  JIUTHOPUIHOTO  CKpEIMBAHUS.
AHanuzupyouiee CKpEILMBAHUE. Hcnonp3oBanue aHAJIM3UPYIOLIETO
CKpEUIMBaHUSA JJIsl ONIPEACIICHUs] TEHOTHIIA OCOOM.

CuernyieHHOe HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o
CUCIUICHHOMY HACJIEOBaHWIO TIeHOB. Hapymenue cuermieHuss T'€HOB B
pe3yJbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.

I'enetuka nona. XpoMOCOMHOE ONpPEAETIEHUE 1M0JIa. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['oMOrameTHele M rereporameTHble opranu3Mbl. HaciienoBanue
IPU3HAKOB, CLETVIEHHBIX C ITOJIOM.



N3meHunBoCcTh.  BHOBl ~ M3MEHYMBOCTH: HEHACJIEICTBEHHAs] U
HacleACTBEHHas. Poiib cpeapl B HEHACIENCTBEHHOM  M3MEHYHMBOCTH.
XapaxkTepucTuka MOJIU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuanMOHHBIA psia U
BapualMoHHass KpuBas. Hopma peakumn npusHaka. KomnnuecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKK U UX HOpMa peakuuu. CBoilcTBa MOAU(MUKAIIMOHHON
M3MEHYUBOCTH.

HacneactBenHas, winM reHoTUnuueckasi, u3MeH4MBoCcTh. KomOuHaTuBHAs
W3MEHYUBOCTb. Melo3 W TMO0JIOBOM TIPOIIECC — OCHOBA KOMOWHATHBHOM
U3MEHUYMUBOCTU. MyTallMoHHas W3MEHYUBOCTh. Kiaccuukauuss MyTaiuid:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W TOPUYUHBI MYyTalUN.
Mytarennbie (QakTopbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIEICTBEHHON
nsMeHuusoctu H. M. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBexka. OCHOBHbIE METOAbI T'€HETHKU
YyeJIoBeKa: reHCAJIOrMYECKHH, OJIM3HEIOBBIM, IIUTOICHETUYECKUH,
OMOXMMHUYECKUM, MOJIEKYJIApHO-TeHeThuueckuii. COBpEeMEHHOE OmpeielIeHue
TE€HOTHUIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomompio II[P-amanm3a. HacneacTBenHble 3a00JieBaHMS 4YEIIOBEKAa: T'CHHBIC
00J1e3HM, OOJIE3HH C HACJIEICTBEHHOM MPEAPACIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. ComaTuyeckue M TeHepaTuBHble MyTauuud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 310POBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTUKN U JICUCHUS
reHeTHYecKux OoJie3Hel. MeInKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE
MEAUIMHCKOW TEHETMKH B TNPEAOTBPAIICHUA U JICUEHUU TE€HETUYECKUX
3a00JIeBaHUH YeJIOBEKaA.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. . BaBuiios.

Tabmuubr u  cxembl: «MOHOTHMOpUIHOE  CKpEIIMBaHUE U €ro
HUTOT€HETUYECKAsT OCHOBA», «3aKOH PACIICIUIEHUS U €ro LUTOTCHETHYECKas
OCHOBa», «3aKOH YHCTOThI TameT», «JlurubpugHoe  CKpeuuBaHue»,
«lluTonornyeckue  OCHOBBI ~ TUTHOPUIHOTO  CKpeluBaHus», «Meho3y,
«B3auMoIeNCTBUE QJUIEIBHBIX TE€HOB», «l €HETHYECKHE KapThl PACTECHUHU,
KUBOTHBIX U YeJOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIUNIEHHOTO0 ¢ TMojom», «KapuoTtumel 4yenoBeka M KUBOTHBIX», «Bumel
M3MEHYNBOCTHY, «MoaudukalonHas n3MEHUUBOCThY, «HacieqoBanue pesyc-
dhaxTopay, «I'eHeTHKa rpynn KpoBuy», «MyTalimoHHas U3MEHUYHUBOCThY.

O6opynoBanue: Mojenu-anIuiMkanuu «MOHOTHOpUIHOE CKPEIIMBAHUEY,
«HenonHoe nomuHupoBaHue», «JlurubpupHoe ckpemuBaHuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIl M MuUKponpenapar «Jlpo3zoduna» (Hopma, MyTanuu
(hOpMBI KPBUIHEB U OKPACKH Teja), repoapuii «I"opox mOCeBHOM.

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

JlabopaTtopHas pabota Ne 5. «M3yueHue pe3yabTaToB MOHOTUOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y IPO30( bl HA TOTOBBIX MUKPOIpENapaTaxy.

JlaGopatopnas  pabora Ne 6. «M3yduenue MoaudUKAIIMOHHON
U3MEHYMBOCTH, IIOCTPOCHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOI.

JlabopatopHas padota Ne 7. «AHanu3 MyTtanuil y 1po30(puiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHue M aHallu3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U Impouecc. 3apoKIeHUe CEEKIUN U TOMECTUKALU.
Yuenne H. WM. BaBuioBa 0 IEHTpax HNPOUCXOXKIEHUS WU MHOr00Opasus
KYJIbTYPHBIX pacTeHUi. LIeHTpbI MPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COpT,
IIOPO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIMBUAYATbHBIM OTOOPHI
B CEJICKIIMU PACTEHUM U KUBOTHBIX. OIIEHKa DKCTEpbepa. BIM3KOpOACTBEHHOE
ckpeuiuBanue — MHOpuauHT. Yucrtas nuHus. CKpelMBaHME YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuiia. HepoJicTBeHHOE CKpelMBaHue — ayTOPUIMHT.
Otnanéunas rubpuau3anuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M
MOJYYEHHUE TMOJIMILUIONJIOB. JOCTHMXKEHUS CENEKIUH PACTEHUM, KUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHomorus Kak oTpaciib MPOU3BOJCTBAa. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK u Tpancrennsix opranusmon. Kiierounas
uHxeHepus. Knetounele  KyJnbTypbl. MMUKpPOKIOHAIBHOE  PA3MHOKECHHE
pactennii. KilOHMpOBaHHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJIOTUYECKHE U 3Thuyeckue mpodsiembl. MO — reHeTudecku
MOAUGUIIMPOBAHHBIE OPTAaHU3MBI.

JlemoHCcTpauuu:

IToptpersl: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmuupbl 1 cxembl: kapta «lleHTpbBl TPOUCXOXKIEHUS U MHOTOOOpasus
KyJIbTYpHBIX  pacreHuit», «llopompl aomamHuUX KUBOTHBIX», «CopTta
KyJbTYPHBIX pacTeHuid», «OtnanéHnas rubpuauzanus», «PaboTel akaneMuka
M. @. UBanosa», «Ilommionausy, « O0BEKTBI OMOTEXHONIOTUN, «KIlIeTOUHEIE
KyJbTypbl M KIOHUpOBaHHE», «KOHCTpympoBaHHE U TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IJIOJI0OB M KOPHEIJIONOB AWKUX (QopM
KyJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKoX03iCTBEHHbIE PACTEHUSY.

JlabopaTopHble U NpakTHYECKHE PAdOTHI:

Okckypeust «OCHOBHBIE METOAbl M JTOCTHKEHUSI CEJIEKIIMU PACTEHUN U
KUBOTHBIX  (Ha  CEJICKIMOHHYIO CTAHLHIO,  IUIEMEHHYIO bepmy,
COPTOMCHBITATENIbHBI  y4acTOK, B TEIUIMYHOE XO34MCTBO, JIabOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIOLMOHHAA OHOJIOTHA.

[IpennockulKn BO3HMKHOBEHHS DBOJIFOIIMOHHON TEOPHHU. DBOJIIOIMOHHAS
Teopus U €€ MecTo B OMOJIOTMH. BiusiHUe SBOTIONMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTUH U JPYTUX HaYK.

CBuAeTEILCTBA IBOIMIOLMA. [laJI€OHTONOrMYECKUE: MOCIEI0BATEILHOCTD
MOSIBJICHUSI BUJIOB B MAJICOHTOJOTHMUYECKON JIETONMHUCH, TNEpPeXOoJHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue (payH u (IOp MaTEPUKOB U
OCTpPOBOB.

DOMOpPHUOJIOTUYECKHE: CXOJICTBA M Pa3Inuvs SMOPHOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTUYHEIE,
pPyAMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHM3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METAa0OJUUYECKUX MyTeH y Bcex
OpTraHU3MOB.

OpomonuonHas teopus Y. JlapBuna. Ilpennochulkd BO3HUKHOBEHUS
napBUHM3MA. JIBWOKYyIIME CHIJIBI ABOJIONMM BHAOB 1O JlapBuHy (M30BITOYHOE



pPa3MHOXKEHUE npu OTPAaHUYEHHOCTU  PECYPCOB, HEOoIpeaeIEHHAs
M3MEHYUBOCTbh, 00pH0Oa 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbBIE TTOJIOKEHHUS.

MuxkposBosronus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JIBrokyiire cuiibl (pakTopbl) IBOJIIOIMU BUIOB B MpUpoe. MyTalMOHHbIN
npolecc 1 KOMOMHATUBHAS U3MEHUYUBOCTh. [lOMyNsiiiMOHHbIE BOJIHBI U Jpeid
reHoB. M30J1us 1 MUTpanus.

EcrectBennbiii orbop — Hampapisitomuid (aktop 3Bosroruu. Dopmbl
€CTECTBEHHOI0 0TOOpA.

[Ipucnoco0iaeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOMIOIUHU. [Ipumepbl
IpUCHOCOOJICHUI y OpraHu3MoB. ApoMopd03bl U UAMOATATITAIIUH.

Bun wu BupooOpazoBanue. Kpurepuum Buga. OcHOBHbIE (HOPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

MakposBomorusi. dDopmbl  3BoJOLMU:  PUIIETUYECKAs, JTMBEPreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh HBOIOIUY.

[Ipoucxoxnenue OT HECMEeMAIN3UPOBAHHBIX IPEIKOB.
[Iporpeccupyromas cnennanu3anvs. ATanTUBHAS paJdalys.
JdeMoHcTpanuu:

[Toptpetsl: K. JIunnen, K. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mroiuiep, A. H. Ceeprios.

Tabmuupr u cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiiey,
«3apoIbIIIM TO3BOHOYHBIX JKUBOTHBIX», « ApXxeonTepukcey», «Dopmbl 00pbrObI 3a
cyumectBoBanue», «EctecTBeHHbli  oTOOp», «MHOroo0Opasue  COpTOB
pacTEHUN», «MHoroobpasue TIOPOJT JKUBOTHBIX), «Ilomysstuum,
«MyTannoHHas U3MEHYUBOCTEY, «ApomMopdo3bl», «Manoagantanuny, «O0mas
nereHepauus», «JBrwkymme cuiel sBomonnn», «Kapra-cxema wmapuipyra
MYTEIIECTBUS 4. JlapBuHay, «boprba 3a CYLIECTBOBAaHUEY,
«ITpucnocobsieHHOCTh OpraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJJIEKIHS HACEKOMBIX C Pa3IUYHBIMU TUIIAMHU OKPACKH,
HaOOp TUIOAOB U CeMsiH, KoJuleKuus «lIprumepbl 3alUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJiesIb « OCHOBHbBIEC HAMPABICHUS HBOJIIOLUN», O0BEMHAS MOJIEIb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra mupa, KoyeKuus «@PopMbl COXPaHHOCTH
UCKOMAEMBIX JKHUBOTHBIX M pacTeHUN», Monenp ammmkanus «llepekpéct
XpOMOCOM», BJIaxHble npenapatel «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jlpo3zodunay (Hopma, MyTaiuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas padora Ne 1. «CpaBHeHuE BHAOB IO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlabopatopHas pabota Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU HA 3emuie.

JloHay4HbIE NPENCTABICHUSA O 3apOKICHUM KWU3HU. HayuHble rumnoressl
BO3HUKHOBEHHUS >KM3HM Ha 3emJjie: abMOreHe3 W MaHchepMus. XUMHUYecKas
HBONIONMSA. AOUOTEHHBIA CUHTE3 OPraHMYECKUX BEUIECTB M3 HEOPraHUYECKHX.
OKCIEpUMEHTANIBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomtounu. HavanbHbie
sTanbl Ouosiorndyeckoi sposoruu. I['mnoreza PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKH. [lepBbie KIETKH U UX
sBOIOMSA. POPMHUPOBAHME OCHOBHBIX IPYIIT KUBBIX OPTaHU3MOB.



PazButHe xun3Hu Ha 3emuie o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas 3pa u €€ MepuUoIbl: KEMOPHUNCKUM,
OPAOBUKCKUH, CUITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUIA, MEJIOBOM.

KaliHo3olickags »pa u €€ Tmepuoibl: IMAJICOTCHOBBINA, HEOTCHOBBIN,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKa KIIMMATa U T€OJOTHYECKUX MPoLeccOB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBLHOTO U >KMBOTHOTO MHUpa. ApomMop(do3bl y pacTeHUd U
KUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpakeHHE 3BOJIIOUUUA. OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIIbI OPraHU3MOB.

OBoylIoLMA ~ YeNoBeKa.  AHTpomoJioruss  Kak  Hayka.  Pa3Butue
OPEACTABICHUM O  TMPOUCXOXKACHUU  4elioBeKa. MeToabpl  M3y4yeHUs
anTporniorene3a. (CxoacrBa M pa3auyus  4YEJIOBEKA WM KUBOTHBIX.
CucTeMaTHUeCKOE TIOJIOKEHUE YETTOBEKA.

JBwxymue  cuibl  (dakTopel)  aHTpomnorene3a.  HacrnencrBeHHas
U3MEHUMBOCTb M €CTECTBEHHbIM 0TOOp. OOmecTBeHHbIM 00pa3 >KHU3HH,
U3rOTOBJIEHUE OPYJIUI TPyZAa, MBIIICHHUE, PEYb.

OcHOBHBIE CTaAMM M BETBU DHBOJIOLHWM YEJIOBEKA: AaBCTPAIONHUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOIAIINK, YeN0BEK HEaHIECpTaIbCKUM,
Yenosek pa3zymHbiil. Haxoakn MCKOMAeMbIX OCTATKOB, BPEMSI CYLIECTBOBAHUA,
00J1acTh pacnpocTpaHeHus, 00bEM roJIOBHOTO M0O3ra, 00pas KU3HU, OPY/IUs.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpasuiickasi), HeErpo-aBCTpaJiouJHasi (9KBATOpHUAJIbHAS), MOHIOJIOMHAS
(a3uarcko-amepukaHnckas). UYepTbl NOpUCTIOCOOJIEHHOCTH — MpeCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBUAM CYIIECTBOBAaHMS. ENMHCTBO YEIOBEUYECKUX Pac.
Kputuka pacusma.

JdeMoHcTpanuu:

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

Tabnuupl u cxembl: «Bo3nukHoBenue ConHeuHOlN cucteMbl», «Pa3Burtue
OpraHuyeckoro wmupa», «PacturenpHas kierka», <« KUBOTHas KIETKay,
«lIpokapuotnueckas kietka», «CoBpeMEHHas CUCTEMA OPraHUYECKOTO MUPaAy,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKAa U UYETOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTUYECKUX HAXOJOK MPEAKOB
COBPEMEHHOI'0O YeJIOBEKAY, «JlpeBHeumme moam», «pesaue moany, «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKUe pacoly».

O6opynoBanue: Mymsoku — «llpoucxoxaenne  yenoBeka»  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMaHbOHIIA), CICHIKHU WIU
U300paKEHUS KaMEHHbBIX OpPYAMI NMEepBOOBITHOTO YesoBeKa (KaMHHU-YOMIEPHI,
pyomita, ckpebia), reoXpoHojoruueckas Taliuia, KoJUIeKIus «DopMbl
COXPAaHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUI».

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

[Ipaktuueckas padora Ne 1. «/3ydyeHne UCKOMAEMbIX OCTATKOB PAaCTEHUMN
Y KUBOTHBIX B KOJUIEKIIUSAX).

DKCKypcHsi « IBOJIOLNSI OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WJIM KPaeBEIUECKUN My3eil).

Tema 3. OpranusMbl 4 OKpYy:Ka0IIas cpeaa.

DKoJorus Kak Hayka. 3aJadd M paslenbl  dKoJoruu. Meroasl
AKOJIOTHYECKUX HUCCIIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



Cpenpl 0OMTaHUST OPTaHU3MOB: BOJHAs, HA3€MHO-BO3AYIIIHAS, IOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue ¢akropsl. Kiaccudukanus 3K0I0rMuecKux (QakTopoB:
abuoTuyeckre, OMOTUYECKUE M aHTPOINOreHHbIe. JleWCTBUE HKOJIOTUYECKUX
(aKkTOpOB Ha OPTAHU3MBI.

AbGuoTtnueckue (bakTOopHI: CBET, TeMIeparypa, BJIYKHOCTb.
®oronepuonusm. [lpucnocobieHuss OpraHu3MoB K JEHCTBUIO aO0HOTHYECKUX
(dakTopoB. buosiornueckue puTMBbI.

buotnueckue  dakropel. Buubl < OMOTHUYECKHMX  B3aWMOJICHCTBUIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcuUMOMO3 U ero @opmel. [lapazutusm,
KOOMEpalusi, MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HEeUTpanu3M. 3HaueHHUE OMOTUYECKHUX B3aMMOJCHCTBUMA IS
CYILIECTBOBAHUS OPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XApPAKTEPUCTUKHU Monyisiuud. OCHOBHBIE MOKa3aTeln
NONYJIALMU: YUCIEHHOCTbh, IIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT,
murpauus. [[mHaMuka 4uCcIeHHOCTH MOMYJISUUA U €€ PEryJisiusl.

JdeMoHcTpanuu:

[ToptpeTtsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkenb.

Tabnuupl u cxembl: kapta «IIpupoansie 30Hb1 3eMiany, «Cpebl 0OUTaHUS
opranusmMoBy», «®ortonepuoansm», «llomynsunn», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NONYJsuuU UHDY30puu-Tyhenbkny, «llumiessie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGopatopHas padota Ne 3. «Mopdosioruueckrne 0CoOOEHHOCTH PaCTEHUM
U3 Pa3HbIX MECT OOUTaAHUSY.

JlabopatopHas pabora Ne 4. «BausiHue cBeTta Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYCa».

[TpakTuyeckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISLMI pPa3HBIX
BUJIOB PACTCHUINY.

Tema 4. Coo0miecTBa ¥ 3K0JIOrH4YeCKHE CUCTEMBbI.

Coo01iecTBO Opranu3mMoB — O6uoneHo3. CTpyKTypbl OUOIeHO3a: BUAOBAs,
IPOCTPaHCTBEHHAasA, Tpoduyeckas (nuiueBas). Buabl-gomuHantsl. CBsi3u B
OuolLIeHO3E.

DkoJsiornueckre cucrembl (dkocuctembl). llonsTue 00 sKocUcTEME H
ouoreorieHo3e. DyHKIMOHANBHBIE KOMIOHEHTbl HSKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, pPEAYLEHThl. KpyroBopor BemECTB M MOTOK DSHEPIrUA B
skocucTeme. Tpoduueckue (MUIIEBbIC) YPOBHU SKOCUCTEMBI. [IHIlIeBbIC TIeTTH U
cetd. OCHOBHBIE TIOKa3aTelM HSKOCUCTEMBI: OWoMacca, MPOAYKIIHS.
DKOJIOTUYECKHE MUPAMUIBL: MPOIYKIIUH, YUCICHHOCTH, Ouomacchl. CBoiCTBa
DKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISALHNS, pa3BUTHE. CyKIeCCHs.

[IpuponHble B3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. IJKOCHUCTEMA
XBOMHOI'O WJIM IIMPOKOJIUCTBEHHOIO JIECa.

AHTpONOreHHbIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonoruyeckoe u X03s1ICTBEHHOE 3HAYEHUE arpO’KOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobOpasue kak (akrtop ycroHdumBocTH sKocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pa3us Ha 3emMIie.

VYuenue B. . Bepuaackoro o 6uocdepe. ['panuiibl, cocTaB U CTPYKTypa
ouocdepnl. Kupoe BemecTBo U ero PpyHkuun. OcobeHHOCTH OUOchephl Kak
rJ1I00aNnbHOM 3KOCUCTEMBI. JlMHaAMUYecKoe paBHOBecMEe M OOpaTHasi CBsI3b B
ouocdepe.

KpyroBopotbl BemiectB 1 OMOT€OXMMUYECKHE ILHMKJIBI  3JIEMEHTOB
(yrnepoja, azora). 3o0HaIbHOCTH OMoCchepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuectBo B Ouochepe 3emsn. AHTPONOTeHHbIE HU3MEHEHUS B
ouochepe. ['modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHue IPUPOABI M YeJOBEYEeCTBa. Coxpanenue
Omopa3zHooOpa3usi Kak  OCHOBa  ycTrohWuymBocTH  Owocdeprl. OcHOBa
pPalMOHANIBHOTO YMPABICHUSI MPUPOJHBIMU PECYpCaMU M UX MCIOJIb30BAHHUE.
JlocTxkeHust OMOJIOTHU U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuup! u cxembl: «[lumeBbie nenu», «bUONEHO3: COCTAB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nutanusy», «IKOIOruyYecKas MUPAMHUIAY,
«buochepa u yenoBek», «IKOCUCTEMA IIUPOKOJIMCTBEHHOIO  JIECAY,
«JKOCHUCTEMA XBOMHOIO Jieca», «bHOIIEHO3 BOJOEMA», «ATPOLICHO3Y,
«IIpuMepHBIE AHTPOMOTEHHBIE BO3IACUCTBUA Ha Ipupony», «Baxnenmme
MCTOYHHMKHU 3arpsi3HEHHs] BO3JyXa U TPYHTOBBIX BOI», «IlouBa — BaxkHeHinas
coctaBisromnas ouochepor», «DakTopbl jaerpagandu MouBy, «llapHUKOBBIM
ahdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHUs Ouocdepn», «OOIas
CTpYyKTypa O6uochepr», «PacnpocTpanenue xu3Hu B ouocdepe», «O30HOBBIM
aKpaH ouocdepn», «Kpyropopot yriepoaa B 6uochepe», «Kpyropopot azora B
MIPUPOJIEN.

O6opynoBanue: MojaeNb-anIuIMKaus « TunuuHeie OMOLIEHO3bI», Tepoapuii
«PactutenbHble  cooOuiecTBa», koiekuun — «buouenos», «Bpenurenu
BOXHEUIINX CEJIbCKOXO3SIICTBEHHBIX KYJbTYp», TrepOdapud H  KOJUIEKIUU
pacTeHUM U KUBOTHBIX, MPUHAIJICKAIIUE K PA3HBIM SKOJOTUYECKUM Tpyniam
onHoro Buga, KpacHas xkuHura Poccuiickoit ®enepaiuu, u300paxeHUs
OXpaHsEMBbIX BUJIOB pacTeHui u KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMDLI 110
bMOJIOTMN HA BA30OBOM VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHIA

Cornacao ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHHUS K pe3ysbTaTaM
OCBOCHMSI OOYyYaloOIIMMKCS MpOrpaMM cpelHero oOmiero o0pa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType TUYHOCTHBIX pe3yJIbTaTOB OCBOEHUS mpeameTa «buomorusy
BBIJICJICHBI ~ CJCAYIOIIME  COCTABJISAIOIIME:  OCO3HAHME  OOYYarOIUMUCS
POCCHUHCKON TPaKIaHCKOW MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSITEILHOCTU M CaMOOMPEICIICHUIO, HAIMYUE MOTHBALIMK K OOYYCHHUIO
OMOJIOTHH, 1IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HA
OCHOBE KIJIIOUEBBIX IIEHHOCTEHM W HCTOPUYECKUX TpaAUIUid  pa3BUTHUS
OMOJIOTHMYECKOTO0  3HAHUS, TOTOBHOCTH UM  CIHOCOOHOCTH  OOyYaromuXxcs
PYKOBOJICTBOBaTbCS B CBOEH  JIEATEIIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMHM, MPUCYIIUMHU CHUCTEME OMOJIOTHYECKOro 00pa3oBaHMs, HAJIWUWE
AKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIE€JIU W CTPOUTH
’KU3HEHHBIE TIaHbI.

JInuHOCTHBIE pe3ybTaThl OCBOCHMS TpeameTra «buosorus» mocTurarorcs
B €IMHCTBE Yy4Ye€OHOW M BOCHHUTATEIBHOW JIEATEIIBHOCTH B COOTBETCTBHH C
TPAIUIIUOHHBIMA ~ POCCUMCKHMH  COILIMOKYJIBTYPHBIMU, HUCTOPUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIIECTBE MpaBUIaAMHU U
HOpMaMM TIOBEJICHHS M  CIHOCOOCTBYIOT  MpolieccaM  CaMOIIO3HaHMS,
CaMOBOCIIMTaHUS M CaMOPa3BUTHUs, Pa3BUTHS BHYTPEHHEH IMO3UIIMH JTUYHOCTH,
MaTpuoTHU3Ma, YBAXKECHMs K 3aKOHY M IIPaBOMOPSAKY, YEJIOBEKY TpyAa U
CTapIieMy IIOKOJICHHIO, B3aUMHOTO YBaXKCHHS, OEPEKHOT0 OTHOIIEHUS K
KyJbTYPHOMY HACIEIUI0 M TPagulMiIM MHOTOHAIIMOHAJILHOTO  Hapoja
Poccuitickon Oenepanuu, npupoae U OKPYkKarollen cpele.

JlnuHOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHOro mnpeamera «buosorus»
JIOJIKHBI OTpaXKaTh FOTOBHOCTD 51 CIIOCOOHOCTD 00yYarIIMXCs
PYKOBOJICTBOBaTbCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIIUEH JIMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIIMM, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUMH,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTRa,
paclipeHrde >KM3HEHHOTO OIbITa M OMbITa JACATEILHOCTH B IpoIecce
peanu3alud OCHOBHBIX HANpAaBJICHUN BOCIUTATEIIBHOM JEATEIBHOCTH, B TOM
YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3MIIMK  OOydaroIerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOT'O YJIEHa POCCUUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBa)KCHHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTU IIPU CO3JaHUU
y4e€OHBIX MTPOCKTOB, PEIICHUH YUE€OHBIX M MO3HABATEIbHBIX 3a/1a4, BBITIOJIHCHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpPEEATh COOCTBEHHYIO ITO3MIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIOAECH C PA3HBIMU YOXKIICHUSIMH, KYJIbTYPHBIMHU [IEHHOCTSIMU
Y COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
yueOHbIX, MO3HABATENbHBIX W HCCJIENOBATENbCKUX 3a/lad, YBAKUTEIbHOTO
OTHOLIEHUS! K MHEHMIO OIMOHEHTOB MpPH OOCYXJIEHHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTbh K TYMAaHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOPMUPOBAHHOCTh  POCCHUICKOMN IrpakIaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTH IEpE]
PoauHoii, ropmoctu 3a cBOM Kpail, CBOO PoauHy, CBOW S3bIK U KYJIBTYpPY,
MIPOIIIOE U HACTOSAIIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
OPUPOJIBI, NOCTHXKEHUAM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZAe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJICHHUE U
pa3BUTHE OHOJOTHMU, NMOHMMAHUSA 3HAYEHUSI OMOJIOTMM B IMO3HAHMM 3aKOHOB
OPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOT'O O0IIECTBA;

uzeitHas yoexxJ1EHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amurte OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO0 U MPUHHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIIEHUWE K CBOUM POAMUTENSAM, CO3JAaHUIO CEMBH Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C
TpaguuusIMu HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHUE K MUY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLIECHU;

NOHUMAHUE HMOLMOHAIBHOIO BO3JACHUCTBUS JKUBOW NPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQ)XEHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) puzuveckoro BocnuTanusi, GOPpMUPOBAHNS KYJbTYPbI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHUMaHUE W peau3alus 30pOBOro M 0e30macHoro oobpasza >KU3HU
(3mopoBoe  muTaHUE, COOJIOJIEHWE TUTMEHUYECKUX TPaBWI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA M OTAbIXa, peryjsipHas ¢uznueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DU3UUYECKOMY U IMICUXHUUYECKOMY 37I0POBBIO;

NOHUMAHHUE LIEHHOCTH TMPaBWJI HWHIWBUAYAJIBHOTO M KOJUIEKTUBHOIO
0e30MacHOro TMOBEJEHUS B CHUTyalUsX, YTPOXKAIOMIMX 3J0POBbI0 U KU3HU
JIIOJICH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEIHBIX  MPHUBBIYEK
(ynotpe06eHus ajJKoroJisi, HAPKOTUKOB, KypeHHSI);

6) Tpy10BOIr0 BOCTIMTAHMS:

TOTOBHOCTH K TPYJly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYA0IIO0UE;



TOTOBHOCTh K aKTMBHOM JESTEIBHOCTH TEXHOJOTMYECKOW M COIMAJIbHOMU
HaIIPaBJICHHOCTH, CIIOCOOHOCTD MHULIMUPOBATH, IIJJAHUPOBATH "
CaMOCTOSITENIHO BBITIOJHATH TAKYIO JEATEIBHOCTD;

UHTEpPEC K pa3auyHbiM cepaMm npodecCHuOHANBHOW J1eATeTbHOCTH,
yYMEHHUE COBEPILIATh OCO3HAHHBIN BbIOOp OynyIiei npodeccuu U peannu3oBbIBaTh
COOCTBEHHbIE KU3HEHHbIC TIJIaHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHMUIO Ha
IPOTSHKEHUU BCEH )KU3HH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU 1EJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3EMJIE, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYyJNbTYphl: MPUOOPETEHHE OIbITa
IJIAHUPOBAHUS TIOCTYNIKOB M OLEHKM HX BO3MOXHBIX IOCIEICTBUN IS
OKPYKarOIIEU CPEBI;

OCO3HaHHUE TI00aNBbHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJB30BAaTh MPUOOPETAEMbIE MPU H3YYEHUH OHOJIOTHH
3HAHUST U YMEHHUS MpPU PELIEHUU MPOOJIEM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOJIOJIEHNE TMpaBWJI TOBEACHHS B  MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAHECHHE PABHOBECHS B DKOCHUCTEMAX, OXPAaHY BHUIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HENPUITHE JEHUCTBUM, NPUHOCAIIMX BpEl OKpYKAKOLIEH
IPUPOAHON Cpejie, YMEHHE IPOTrHO3UPOBATh HEOIArONPUSITHBIE IKOJIOTHYECKUE
NOCJEACTBUA MPEANIPUHUMAEMBIX IEUCTBUI U MPEAOTBPALIATh UX;

HaJU4Yue€ pa3BUTOrO0  OSKOJOTMYECKOIO  MBIIUICHUS, 3KOJOTMYECKOU
KYJbTYpbI, OIbBITA JEATEIBHOCTH HSKOJOTHMYECKON HANPABIECHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA UMHU B MO3HABATENbHOM, KOMMYHUKATUBHON U COLUAIIBHON
MPAKTUKE, TOTOBHOCTM K YYAaCTHUIO B IPAKTUYECKON  JIESITEIBHOCTH
AKOJIOTMYECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOT'O Ha JTUAJIore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOET0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M UHUTATENIbCKOM KYJIBTYPBI KaK CPEACTBA
B3aUMOJECHUCTBUS MEXKY JIFOAbMHU U MO3HAHUS MUPA;

NOHUMaHUe crnerupuKy OUOJIOTMM KaK HAayKd, OCO3HaHUs €€ poyid B
(bOopMHUPOBaHUM PAIMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IIE€JIOCTHOTO
IPEICTaBIICHUs] 00 OKPYXaIOlEeM MUPE KaK O €IUHCTBE MPHUPO/IbI, YEIOBEKA U
oO1ecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOeM
COXpPaHEHMS TPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH ISl COBPEMEHHOM IIMBUIIM3ALINN:
oOecreueHrss HOBOrO0 YPOBHSI Pa3BUTHUSI MEJIULIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIlaThb PEeCypCHble MPOOIEMbl  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJa U3 INI00ATbHBIX SKOJOTUYECKUX MPoOIeM
u obecneyeHUs IMepexoja K YCTOMYMBOMY pPa3BUTHIO, palMOHAIbHOMY
HCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMUYECKMX 3HAHUM B LEIAX
NOBBIIICHUS OOIIEH KYyJIbTYypbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak



COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOW  TPAMOTHOCTH  OOYyYarommxcs,
dhopMupyemMoi Ipu U3y4eHUUu OUOJIOTUH;

NOHUMAaHWE  CYIIHOCTH  METOJOB  TO3HAHUSA, HCIONB3yeMbIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHMsI SBIICHUN OKPYKAIOIIEro MUPA U MPOUCXOAANIUX B HEM
W3MEHEHUH, YMEHHUE JellaTh 00OOCHOBAaHHBIC 3aKIIOYCHHS HAa OCHOBE HAyYHBIX
($haKTOB M IMEIOIINUXCS TaHHBIX C IENIBIO MOYYCHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaAMOCTOSATEIFHO MCIOJB30BaTh OMOIOTHYECKUE 3HAHUS IS
pelIeHus mpo0JieM B PealTbHBIX )KU3HEHHBIX CUTYAIIHAX;

OCO3HaHWE IIEHHOCTH HAYYHOU JESATEIBHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M UCCIIEI0BATENBCKYIO JIEATEIHHOCTh HHINBUTyaIbHO U B TPYIIIIC;

TOTOBHOCTh M CIOCOOHOCTHh K HENpPEepPhIBHOMY OOpa3oBaHUIO U
camMo00pa3oBaHnI0, K aKTUBHOMY TOJyUYEHHIO HOBBIX 3HAHHWH MO OWMOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS  y4yeOHOro  mpeamera
«buonorus» BKJIOYAIOT: 3HAUYUMblE i1 (POPMUPOBAHUS MHUPOBO33PEHUS
0o0yJaromuxcsi  MEKAUCIUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHUS, OTPAKAIOIIME IEIOCTHOCTh HAYYHOW KapTUHBI MUpa U CIEHUPUKY
METO/IOB TO3HAHMS, MCHOJB3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO,
SHEpPrus, SBJICHUE, MpPOLecC, CUCTeMa, HAy4YHBbIM (haKT, MPUHIINIL, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, MCCIEeOBAaHUE, HAOIIOJEHUE, H3MEpPEHHUE,
DKCIIEPUMEHT W JPYruX),  yHUBEpPCaJIbHBIC  y4eOHBIE  JCHCTBUS
(mo3HaBaTeabHBIC, KOMMYHHMKATHBHBIC, PETYISITUBHBIC), OOCCIICUMBAIONINE
dbopmupoBaHre (PYHKIIMOHAIBHOW TPAMOTHOCTH W COITMATBHOM KOMIICTCHITUU
oOydJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJb30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUYECKHE 3HAHWS W  YHHUBEPCAIbHBIC
y4eOHbBIE IEMCTBUS B TO3HABATEILHON U COIIMATILHOMN MTPAKTHKE.

MeranpeameTHble pe3ybTaThl OCBOCHMSI IMPOrPAMMbI CPEIHErO OOIIEro
00pa3oBaHUsl IOJKHBI OTPaXkaTh:

OBianeHue  YHMBEPCAJBHBIMM  Y4eOHbIMM  TO3HABATEeJIbLHBIMH
JAEeUCTBUSAMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSATENbHO  (POpMyNIHUpOBaTh M aKTyalIM3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI JOTHYECKOTO MbBIIUICHHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccu]ukaiuu, 000OIIEHHS), PACKpPHIBAThH
CMBICII OHMOJIOTMUECKHX TMOHSATUN (BBLIETSATH WX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIMBATh CBSI3U C APYTMMH MOHATHUSIMHU);

OMpeNeNsaTh 1NN JAESITeNIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUH HUX
JOCTH)KEHHUS, COOTHOCHTH PpPE3YyJbTaThl JAESATENBHOCTH C TOCTABICHHBIMU
LEJSIMU;

UCIOJIb30BaTh OHMOJIOTUYECKUE TMOHATUS ISl OOBsICHEHUS (DAKTOB H
SIBJICHUW KUBOM TIPUPOJIbI;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHBIC, ACAYKTHBHBIEC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKJIFOUCHUS;



NPUMEHSATh  CXEMHO-MOJICTIBHBIC ~ CpEJICTBa  JUIS  TPEJCTaBIICHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHHA B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX,
a TakKe IMPOTHBOPECYMH PaA3HOTO POJia, BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaIN3a UMEIONINXCS
MaTePHAIBHBIX ¥ HEMAaTePUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICATCIBHOCTh, OIIEHUBATh COOTBETCTBHC
PE3YNbTATOB LEJISIM, OIIECHUBATh PUCKH ITOCIICICTBHI JIEITCIIbHOCTH;

KOOPJMHUPOBaTh M  BBIMOJHATE pPabOTy B  YCJIOBHSAX peajgbHOTO,
BHUPTYaJILHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIILICHNE TIPH PEIICHUH YKHU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJCTh  HaBBIKAMH  Y4eOHO-HCCIICIOBATECIBLCKOW M IMPOCKTHOM
NCATEIPHOCTH, HAaBBIKAMH  pa3pelieHus MpoOJieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY IOHMCKY METOJIOB PEIICHHS MPAKTHYECKHUX
3aJ1a4, MPUMCHCHHIO Pa3IMYHBIX METOI0B TTO3HAHUS;

WCIIOJIB30BaTh Pa3UYHBIC BHJBI JCATEIBHOCTH IO IOJIYYEHHUIO HOBOTO
3HAHWS, €r0 HMHTEPIIPETAIluU, MPEoOpa30BaHUIO W IMPUMEHCHHUIO B YYEOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3JTaHHH YICOHBIX M COIMATBHBIX ITPOCKTOB;

dbopMHpOBaTh  HAYYHBIM  THUI  MBIIUICHHUS,  BJIAJECTh  HAYYHOM
TEPMUHOJIOTHCH, KITFOYCBBIMH MIOHATHSIMHU M METOJIAMU;

CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIC 3aJlayd B 0Opa30BaTEILHOM
NEATEIBLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISBIISATh TPUYHUHHO-CIICJICTBEHHBIEC CBS3M M aKTyaJM3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHsI, HaXOJIUTh apTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOUX YTBEP)KJICHHM, 3a/1aBaTh IapaMETPhl M KPUTCPUU PEIICHMS;

aHAJIM3UPOBaTh TIOJYUYCHHBIE B XOJI€ PEIICHUS 3aJadd pPe3yJIbTaThl,
KPUTUYCCKHA OIICHWBATh WX JOCTOBEPHOCTh, IMPOTHO3UPOBATH HM3MCHCHHE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH MIPUOOPETEHHBIN OIIBIT;,

OCYIIECTBJIATH IEJICHAIIPABICHHBIN MMOUCK IEPEHOCa CPEJICTB M CIIOCOOOB
JEHCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh NIEPCHOCHUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00J1acTH
KU3HEIEITEIHHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC WJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXO0AbI U PEIICHHS,
CTaBUTb MPOOJIEMBI M 33/1a49H, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

3) paboTa ¢ unopmanueii:

OpHUEHTHUPOBATLCA B PA3IMYHBIX HCTOYHWKAX HMHPOpMAUu (TEKCTE
y4eOHOTO IMOCOOMS, HAyYHO-TIOMYJSIPHOW  JUTEparype, OHOJOTHYSCKHUX
CIIOBapsX M CIIPaBOYHHMKAX, KOMIIBIOTCPHBIX 0Oa3ax JaHHbIX, B VHTEepHeTe),
aHAJIM3UPOBaTh HMH(POPMAIMIO PA3IMYHBIX BUIOB M (OPM MpEIACTaBICHUS,
KPUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTh M HETIPOTUBOPECUUBOCTD;

(hopMyIUPOBaTh 3aIPOCH U MPUMEHSATH Pa3IMYHBIC METOIbI TIPU ITONUCKE U
oTbope Ouojorhueckor HWHQpOpMaIMK, HEOOXOAUMOM JUIsl  BBIOJHEHUS
y4eOHBIX 3aJ1a4;

IPHOOPETaTh OMBIT MCIOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpPY AaKTHBHOIO  HCITOJIb30BaHUS
Pa3INYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMaJIbHYIO (OpMY Mpe/CTaBICHUS
ouosiorndyeckor uHGoOpMaUu (CXeMbl, TrpadHKd, ITUarpaMMbl, TaOJHIIHI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpelCTBa MpH padore cC
Oouonoruyeckod uHOpMAIUMEH: NPUMEHATH XUMHUYECKUe, (U3MYECKUE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIbI, (DOPMYJIbI, a00peBUATypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh W NPeo0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBA
HaIJISITHOCTH;

BJaJe€Th  HaBbIKAMHU  paClO3HABaHUS M 3alIUThl  MHGOpMAINH,
UH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHue YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMHM e CTBUSIMMU:

1) oOmenmne:

OCYUIECTBJISATh KOMMYHHUKAIIMM BO BceX cdepax KU3HH, aAKTHUBHO
y4acTBOBAaTh B JIMAJOre WM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMbl
(yMeHHMe 3aiaBaThb  BOIIPOCHI, BBICKA3bIBaTh CYXJIEHHUS OTHOCHTEIILHO
BBITIOJIHEHUSI TIPEJIaraéMoy 3aJjauil, YIYUThIBATh UHTEPECHl U COTJIACOBAHHOCTH
MO3ULIUNA JPYTUX YYACTHUKOB AUAOra UK JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOIICHMs, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYaIlHi,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIa/IETh PA3IMYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICUCTBUS, TOHUMATh
HAMEpPEeHUsl JAPYruX JIOAEeH, TMpPOSBIATH YBAXUTEIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOH hopme HopMyIMpOBaTh CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHasA AesiTeJIbHOCTD:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
UHAUBUIYAIbHOM  pabOThl TpH  pElIeHWHM OHOJIOTMYECKOW  MpoOJieMbl,
000CHOBBIBATh HEO00X0AUMOCTh PUMEHEHUS IPYIIOBBIX dbopm
B3aMMO/ICHCTBUS MIPH PEIICHUN y4eOHOM 3a1a4H;

BbIOMpPATh TEMATUKY MU METOJbl COBMECTHBIX NEUCTBHUM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJOT0 YJieHA KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOW JEeATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBATh ACHCTBUSA MO €€ MOCTHKEHHMIO: COCTAaBJIAThH IJIaH ACHCTBUH,
pacnpenensaTb pojad ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXAaTh Pe3yibTaThl
COBMECTHOM palOThI;

OLICHMBATh KAa4e€CTBO CBOETO BKJIaJa M KAXKJOTO Y4YaCTHHKAa KOMaH/bl B
oO1ui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE MPOEKTHI, OIIEHWBATh HJAEH C MO3UIUU HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETHYECKOE IMOBEICHUE B Pa3IUUYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMH PeryJIsiTHBHBIMH JeHCTBUSIMU:

1) camoopranu3anmus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS MJis BBISIBJICHHUS MPOOJIEM M HUX
pelIeHus B )KU3HEHHBIX U YU€OHbIX CUTYalUAX;

BbIOMpAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUM LEJEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JIEUCTBUSIX U MOCTYNKAX MO OTHOIICHUIO K KMBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIHX;



CaMOCTOSITEJIBHO ~ OCYILECTBJISATH  IMO3HABATEIIBHYIO  JIESITEIBHOCTb,
BBISIBJISITh TPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/Jaud B
00pa3oBaTeNbHOMN IEITEIbHOCTH U )KM3HEHHBIX CUTYyaIIUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH pEUIeHUst MpoOJeMbl €  YYETOM
MMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIMOUYTECHHI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacliMpsaTh ~paMKd ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTCHUH;

JenaTb ~ OCO3HAHHBIM  BbIOOp,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTbD 3a PEILIECHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CIoco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYAUIIMU B
pa3HbIX 00JIACTSIX 3HAHUM, MOCTOSHHO IMOBBIIIATH CBOM 00pa3oBaTEIbHBIM U
KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTUBBI B NEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEAM;

BJaJIeTh HAaBbIKAMHU [IO3HABaTEIbHOM pedaekcuu Kak OCO3HAHMS
COBEpPUIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHM, UCIIOJIb30BATh NPUEMBI pedIeKCHH ISl OLIEHKU CUTYalluu, BbIOOpa
BEPHOTO PEILICHHUS;

yMETh OLEHHWBATh PUCKA W CBOEBPEMEHHO MPUHUMATHh PELIEHUS IO HUX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE ce0s U APYTrUX:

NPUHUMATh ce0sl, MIOHWMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IPU AHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMU PYTOro YeIoBeKa.

IHPEJMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonornu Ha
0a30BOM YpOBHE BKIIOUAIOT crenuduueckue s yd4eOHOro MpeamMera
«buonorus» Hay4yHbIe 3HAHUS, YMEHHUS M CHOCOOBI JIEHCTBUI MO OCBOCHHIO,
WHTEpPIIPETAllMM ¥ TPeoOpa3OBaHUIO 3HAHWM, BHUABI JCATEIBHOCTH TIO
MOJIy4€HHI0O HOBOTO 3HAHUS M NMPUMEHEHHWIO 3HAHWW B Pa3jIMUHBIX Y4eOHBIX
CUTyaIlusX, a TakKe€ B PEATbHBIX JKU3HEHHBIX CHUTYallUAX, CBSI3aHHBIX C
ouonorueil. B mporpamme mpeaMeTHBIE pe3yabTaThl MPEACTABICHBI 10 TOIaM
o0yueHwus.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO npenamera «buonorus» ¢ 10
Klacce TOJDKHBI OTPAXKATh:

cOpPMUPOBAHHOCTh 3HAHUH O MECTE W pOJIM OHWOJOTUM B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTHHBI MUpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIIAJE
POCCHUUCKUX U 3apyOeKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKITMOHATTLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl peIIeHs )KU3HEHHBIX 33]1aY,



YMEHHUE PacKpbIBaTh COAEpKaHUE OUOJIOTUYECKUX TEPMUHOB U MOHATHMA:
KU3Hb, KJIETKA, OpraHu3M, Meraboyim3Mm (0OMEH BEIIECTB W MpeBpalleHUue
SHEPruu), romMeocTa3 (camMoperyssius), YpPOBHEBas OpraHu3anusi >KUBBIX
CHUCTEM, CaMOBOCHPOU3BEACHHE (peniponykius), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

yMEHHUE H3j1aratb OMOJOTUYECKUE TEOpUHU (KJIETOYHasi, XpPOMOCOMHas,
MYTallMOHHASI, LIEHTpajbHAas JOTMa MOJEKYJISpHOU Ouosioruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 ieHTpax MHOrooOpasus u
MPOUCXOXKJICHUS KyJIbTypHBIX pactennii H. W. BaBumosa), omnpenensaTh
IPaHUIIbl UX IPUMEHUMOCTH K dKUBBIM CUCTEMAM;

yMEHUE BJIaJIeTh METOJJaMU HAy4YHOIO IMO3HAHUS B OMOJIOTUU: HAOII0IEHUE
U OMKMCAHUE KUBBIX CUCTEM, IPOLECCOB U SIBIICHUN, OpraHU3alMsl U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIJIBH)KEHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEAYyeMbIMH BEIMYUHAMH, OOBSICHEHUE MOTYYEHHBIX
PE3yNbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEUIECTB U MPEBPAILCHUS YHEPTUU B KJIETKE, (DOTOCHHTE3A,
MJJACTUYECKOTO M SHEPreTUYEecKOro oOMEHa, XeMOCHHTE3a, MUTO03a, Meno03a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHHS, WMHAWBHUAYaJIbHOTO pAa3BUTHUA OpraHuM3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOTYYEHHBIE 3HAHUSA JJIs1 00BICHEHUS] OMOJIOTUYECKUX
IIPOLIECCOB U SABJICHUM, JIJIS1 IPUHATHUS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM
KU3HU C LEJIbI0 oOecriedeHus: 0e30MacCHOCTH CBOErO 370POBbS M 310POBbS
OKPYXAIOIIUX JIOJeH, COOJNIOJIEHU HOPM TPAaMOTHOTO TIOBEICHUS B
OKpYXalolllel MPUPOTHON cpenie, MOHUMaHUe HEOOXOIUMOCTH MCIOJb30BaHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMU M OMOTEXHOJOTUM IS PallMOHAIBHOTO
MPUPOJONOIB30BAHMS;

yMEHHUE pellaTh »JIEMEHTapHbleé TEeHETUYeCKHe 3aJaud Ha MOHO- U
TUTHOPUIHOE CKpPEIIMBAHKE, CLEIJIEHHOE HAclIeJOBAaHUE, COCTABISITH CXEMBbI
MOHOTHOPUIHOTO CKPEIMBAHUS IJIs1 IPEACKA3aHUs HACJIEIOBAHUS IPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBINOIHATH Ja00OpaTOpHbIE U MpaKTHUYeCKHe paboThl, COOII0IAThH
paBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OILIEHUBATh U HMHTEPIPETUPOBATh HH(POPMALIUIO
OMOJIOTUYECKOTO COJCPKAHUS, BKIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHHUS W3
pa3IMYHBIX HUCTOYHUKOB (CpeacTBa MaccoBOM uHGOpMAalUU, Hay4yHO-
MOMYJISIPHbIE MaTepUalbl), STUYECKUE ACTIEKThl COBPEMEHHBIX MCCIEAOBAHUI B
OMOJIOTHH, MEIUIIMHE, OMOTECXHOJIOTHH;

YMEHHUE CO03JaBaThb COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOUIEHUS,
0000mmass Ouojgornueckyro HMHGOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB,
IPaMOTHO MCHOJIb30BaTh MOHATUWHBIN annapaT OUOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTo npeamMera «buonorus» ¢ 11
Klacce JOJIKHBI OTPAKATh:

c(OpMHUPOBAHHOCTh 3HAHUH O MeECTe€ M pPOJM OHOJOTUU B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa W HAyYHOI'O MHUPOBO33PEHHUS, O BKIIAJE
POCCHUUCKUX ¢ 3apyOeKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKIMOHATBLHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 33]1a4;



yYMEHHUE PacKpbIBaTh COAEp>KaHUE OUOJIOTUYECKUX TEPMUHOB U MOHATHMA:
BUJI, TOMyJsluMs, TEHOMOHJ, OBOJIONMSA, JBWXKYIIHE CUIbl ((haKTOphI)
HBOJIIOLUH, PUCTIOCOOJIEHHOCTD OpraHU3MOB, BUJI000pa30BaHUE,
AKOJIOTHYECKUE (PAKTOPbI, FKOCUCTEMA, TPOIYIIEHThI, KOHCYMEHTHI, PETyIICHTHI,
LIeTIH MUTaHUs, SKOJIOTHYECKas mupamMuga, OruoreoreHos, onocdepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHE Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKash TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpbimeBoro cxoactBa K. M. bapa, uepenoBanus riiaBHbIX HalpaBieHUN U
nyteit sBomonnu A. H. CeBeprioBa, yuenus o 6uochepe B. 1. Bepnanuckoro),
ONpeaeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHUE BJIaJIeTh METOJJaMU HAy4YHOIO MO3HAHUS B OMOJIOTUU: HAOII0IEHUE
U OMKMCAHUE KUBBIX CUCTEM, IPOLECCOB U SIBICHUN, OpraHU3allMsl U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa, BBIJIBM)KEHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMH BEIMYUHAMH, OOBSICHEHUE MOITYYEHHBIX
pE3yNbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUNA, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIACNATh CYHIECTBEHHbIE MPU3HAKU CTPOCHHUS OHUOIOTHYECKUX
O0OBEKTOB: BHUJOB, MOMNYJSALUMA, MPOIYIIEHTOB, KOHCYMEHTOB, DPEIYyLEHTOB,
OMOreoIeHO30B U JIKOCUCTEM, OCOOEHHOCTH TIPOLIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTH, €CTECTBCHHOI'O oTbOOpa, BUJ1I000pa30BaHMs,
MPUCIIOCOOJICHHOCTA OPraHu3MOB, JEUCTBUS HKOJIOTHYECKUX (HaKTOPOB Ha
OpraHu3Mbl, T[EpEeHOCa BEIIECTB M TMOTOKAa SHEPrMM B SKOCHUCTEMAX,
AHTPOIOTCHHBIX M3MEHEHUW B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIIECTB U OMOT€OXUMUUYECKHUX ITUKIIOB B OHocdepe;

yMEHUE MPUMEHSTH MOTYYEHHBIE 3HAHUSA ISl O0BICHEHUS] OMOJIOTUYECKUX
IIPOLIECCOB U SBJICHUM, JIJIS1 TPUHATHUS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM
KU3HU C LEJIbI0 oOecriedeHus: 0e30MaCHOCTU CBOErO 3/0pPOBbS M 310POBbS
OKPYXAIOIIUX JIIOJeH, COONIOJIEHUs HOPM TPAaMOTHOTO TIOBEICHUS B
OKpYXKalolllel MPUPOTHON cpelie, MOHUMaHUe HEOOXOIUMOCTH MCIOJIb30BaHUS
JTOCTHUKSHUU COBPEMEHHOU ounoJsioruu IS palMOHAIBHOTO
MPUPOJONOIB30BAHMS;

yMEHHUE pellaTh 3JIeMEHTapHble OMOJOTMYECKHe 3a7adyd, COCTaBJISTh
CXEMBI [TIEPEHOCA BEIIECTB U SHEPTUH B 3KOcHCcTeMax (L[eNu MUTaHus);

YMEHHUE BBINOIHATH Ja00OpaTOpHbIE U MpaKTUYeCKhe paboThl, COOII0IATh
paBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OILIEHUBATh U HMHTEPIPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO COJCPKAHUS, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHHUS W3
pa3IMYHBIX HUCTOYHUKOB (CpeAcTBa MaccoBOM uHGOpMaIUU, Hay4yHO-
MOMYJISIpHbIE ~ MaTepuaibl), pacCMaTpuBaTh TJIOOAIbHBIE HKOJIOTHYECKUE
po0JIeMbl COBPEMEHHOCTH, (DOPMHUPOBATH 11O OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3UILIUIO;

YMEHHUE CO03JaBaTh COOCTBEHHBbIE NHCHMEHHBIE M YCTHBIE COOOUIEHUS,
0000mmass Ouojgornueckyro HMHGOPMAIMIO W3 HECKOJBKUX HCTOYHHUKOB,
IPaMOTHO UCII0JIb30BaTh MOHSATUHHBIN anmnapar OHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanMeHnoBaHHne KoanyecTBO 4acoB
JIeKTPOHHBIE (M (POBHIE)
n/ pa3ic/ioB U TEM KonTpoabHbIie IIpakTuyeckue
Bceero o0pa3oBaTejibHbIE PeCypPChI
n nporpamMmabl padoThI padoTsI
Bbu6nuoreka [JOK
! bronorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) JKuBbIe CHCTEMBI U UX { Bbu6nmuoreka [JOK
OpraHHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKHUHM COCTaB U g i Bbu6nuoreka [JOK
CTPOCHUE KIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTD 6 bubmuorexa [JOK
KJIETKU https://m.edsoo.ru/7f41¢292
PasmHuoxxenue u
5 T 5 i bu6mmoreka [IOK
AHBIAY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HaciencTBeHHOCTE U
6 W3MEHYHMBOCTD 8 1.5 bubmorexa [TOK
’ https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenexkuusi OpraHu3MoB. 3 bubanorexa [HOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMst 1 bubmorexa [TOK
P P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB 110 ITPOTPAMME




11 KIIACC

HanMeHoBanue KoaugecTBO 4acoB
Ne DJIeKTpOHHbIe (HM(ppoBbIE)
Pa3acjioB U TEM KonTtpoabHubie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/IbHBIC peCypChl
NporpamMmsbl padoThI padoTsI
| DBOJTIOLIMOHHAS 9 i bubmuoteka [JOK
ounoorus https://m.edsoo.ru/7f41cc74
Bo3uukHOBeHUE U
2 a3BUTHE KU3HU 9 0.5 bubmmorexa LOK
p ) https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel U
3 OKDVIKAIOLAS 5 i bu6mmoreka [IOK
pysaiottt https://m.edsoo.ru/7f41cc74
cpena
Coo0mrecTBa u
4 SKOJIOTHYECKUE 9 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 Pe3epBHOE BpeMs 2 bubmmorexa LOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YJACOB I10 34 0 2.5

[NPOT'PAMME



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 KITACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTpouabHbie paboThI

IIpakTnyeckune padoTsl

buosnorus B cucreme
HayK

MeTtoabl MO3HAHUS
YKUBOU IIPUPOJBL.
[TpakTuyeckas pabora Ne
1 «Mcronp3oBanue
Pa3IUYHBIX METOAOB MPHU
M3y4eHUU
OMOJIOrHYECKUX
00BEKTOBY

0.5

buonornueckue cucTeMsl,
MPOIIECCHI U UX U3YUYCHUE

XUMHUYECKUU COCTaB
KieTku. Boma n
MHHEPAIbHBIE COJIA

benku. Cocras u
CTpOCHHE OEJIKOB

depMEeHTBl —
Ouosiornyeckue
KaTaJIn3aTOPBI.
JlaGopatopnas paborta Ne

0.5




1 «3yuenue
KaTaJIUTUYECKON
AKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMusIa3bl
WJTU KaTajiasbl)»

VYriaeBoapl. JIunuael

HyxkienHOBBIE KHCIIOTBI.

ATO

Hctopust u meTosl
M3y4YEeHUS KJIETKH.
Knerounas teopust

10

Kiertka xak nienoctHas
’KHBas CUCTEMA

11

Crpoenue
AYKApUOTUYECKON
kieTku. JlaboparopHas
paborta Ne 2 «3yuenue
CTPOEHHUS KJIETOK
pacTeHu#, )KUBOTHBIX,
rpuboB 1 OakTepuii mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax 1 ux
OTHCaHUE»

0.5

12

OOMEH BEILECTB I
MeTadOIN3M




13

doTtocuHTeE3.
XeMOCUHTES

14

DHepreTu4ecKnii 0OMeH

15

JKU3HEeHHEIN TUKIT
KJICTKH. J{elTleHre KIIeTKH.
Murto3. JlabopaTopHas
pabota Ne 3
«Habmronenne MuTo3a B
KJIETKax KOHYHKa
KOpeIlKa JyKa Ha
TFOTOBBIX
MHUKpOIIpernapaTax»

0.5

16

Buocunres Oenka.
Peakuus MmatpuyHoro
cCHHTE3a

17

Tpancmauus —
onocuHTE3 OeNKa

18

Hexnerounsie ¢popmbl
KHU3HH — BUPYCHI

19

DopMbl pa3MHOKEHUS
OpraHHU3MOB

20

Metios

21

OO6pa3oBaHue 1 pa3BUTHE
ITOJIOBBIX KJIICTOK.
OniogoTBOpEHHE.
Jlaboparopnast pabota No

0.5




4 «3yuenue cTpoeHus
IIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIIpenaparax»

22

NunuBunyansHOE
pa3BUTHE OPraHU3MOB

23

I'enetnka — Hayka o
HACJIEACTBEHHOCTH U
U3MEHYUBOCTH

24

3aKOHOMEPHOCTH
HacJeA0BaHUs
MIPU3HAKOB.
Mounorubpuanoe
CKpELIMBaHNE

25

JurubpunHoe
CKpelIuBaHue. 3aKOH
HE3aBHCHUMOI'0
HacJeI0BaHUS PU3HAKOB

26

CueneHHoOE
HacJIeIOBaHUE
MIPU3HAKOB.
Jlaboparopnast pabota No
5 «3yuyenue
pe3yIbTaTOB
MOHOTUOPHUIHOTO H
JTUTHOPUTHOTO
CKpEIIUBAHUS Y

0.5




Ipo30(UIIBl HA TOTOBBIX
MUKpOITpenaparax»

27

I'eneTnka mosna.
Hacnenosanmue
MPU3HAKOB, CUEIJIEHHBIX
C MOJIOM

28

M3MeHYHBOCTb.
Henacnencreennas
H3MCHYHUBOCTb.
JlaGopatopnas paborta Ne
6. N3yuenue
MoAUGUKAITMOHHON
N3MEHYHBOCTH,
MOCTPOEHUE
BApUALIMOHHOTO psifia U
BAPUALIMOHHON KPUBON»

0.5

29

Hacnencresennas
W3MEHYHBOCTb.
JlaGopatopnas pabota Ne
7. «AHanu3 MyTalUun y
Ipo30(UIIBl HAa TOTOBBIX
MHKpOIIpenapaTax»

0.5

30

I'eneTuka uenoBeka

31

Pe3epBHbIil ypok.
O0o001eHe Mo TeMe
«HacnencTBeHHOCTE U
N3MCHYHNBOCTH




OpraHu3MOB)

Cenexkuus Kak HayKa 1

32 1
rpoiiecc
MeToabl U NOCTHKEHUS

33 CEJIEKIIUU PACTEHUM 1 1
’KUBOTHBIX
BrnorexHnonorus kak

34 1

0Tpacyb MPOU3BOJCTBA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpouabHbie padoTsI

IIpakTnyeckne padoThl

DBOJIIOLMS U METOIEI €6
M3y4YeHUS

Uctopus pazsutus
npeACcTaBICHUN 00
3BOJOHUHN

MuUKpO3BOTIOLHS

[Monmynsauus kax
AJIeMEHTapHasi €qUHUIA
BUJIA U SBOJIOLUH.
Jlaboparopnast pabota No
1 «CpaBHEHUE BUIOB MO
MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5

JIBIOKYIIIE CUITBI
(3;meMeHTapHbIe
(akTOPbI) SBOIOIIH

EcrecTBennbIit 0TOOP U
ero (hopmsl

Pe3ynbTaTe! 3B0OMIOLMN:
MIPUCTIOCOOJIEHHOCTD
OpraHU3MOB U
BH1000pa3oBaHUE.

0.5




JlaGopatopnas pabota Ne
2 «Onucanue
MPUCTIOCOOJIEHHOCTH
opraHu3mMa u €€
OTHOCHUTEIIEHOTO
XapakTepa

Hanpasnenus u nytu
MaKpO3BOIIOIUU

HeobpatumocTs
3BOJOHUHN

10

HcTopus xu3Hu Ha 3emiie
U METOABI €€ U3y4eHUs

11

T'unore3nl
MIPOUCXOXKACHUS )KU3HU
Ha 3emiie

12

Pa3Butue xu3Hu Ha
3emJie 1o 3pam u
nepuoiam

13

OCHOBHBIE 3TallbI
HBOJIIOLUH
PacTUTENIBHOTO U
KHBOTHOT'O MUpA.
[TpakTuyeckas pabora Ne
1 «3yuenune
MCKOIIAEMBIX OCTaTKOB
pacTeHuil U KUBOTHBIX B

0.5




KOJIJICKIIUAX»

14

CoBpemeHHas cucrema
OpraHU4ecKoro Mupa

15

OBOJIIONYS YEJIOBEKA
(a"TpOTIOTEHE3)

16

JIBIOKYIIIE CUITBI

(dakTopsI)
aHTpOIIOTeHEe3a

17

OCHOBHBIE CTaUH
JBOJIOLIMY YEIOBEKA

18

YenoBeueckue pacel U
IIPUPOHBIE aJaNTalluH
4eJloBeKa

19

PesepBHbIii ypOK.
O06o001IeHNE TT0 TEME
«Bo3HHUKHOBEHNE U
pa3BUTHE )XKU3HU Ha
3emie»

20

DKOJIO0rus Kak HayKa

21

Cpensl oOuTanus u
HKOJIOTHYECKUE (PaKTOPbI

22

AbGuoTtndeckue HakTophI.
Jlaboparopnast pabota No
3. «Mopdonornueckue
0COOEHHOCTH pacTeHUi
U3 pa3HbIX MCCT

0.5




O0OUTaHUIY.
JlaGopatopnas paborta Ne
4. «BausHue cBeTa Ha
POCT U pa3BUTHE
YepEHKOB KOJICyca

23

buotnueckue hakTopsl

24

OKOJIOTUUECKHE
XapaKTEPUCTUKU
MOMYJISLIUHN.
[TpakTuyeckas pabora Ne
2 «IloxcuéT mIOTHOCTH
MOMYJISIIUANA pa3HbIX
BUJIOB PaCTEHUI»

0.5

25

CoobmecTBa OpraHu3MOB
— OHOILIEHO3

26

OKOJIOTUYECKUE CUCTEMBI
(9KOCUCTEMBI)

27

OCHOBHBIE TTOKa3aTeIn
SKOCHUCTEMEL.
OKOJOTHYECKHE
nupamubel. CBOMCTBA
skocucteM. Cykueccus

28

IIpupoHBIE 3KOCUCTEMBI

29

AHTpPOIIOTr€HHbIE
HKOCHCTEMBI

30

buocdepa — rnobanpHas




3KOCHUCTEMA 3EMITU

31

3aKOHOMEPHOCTH
CYLIECTBOBaHMS
o6uocdepsl

32

YemoBe4eCTBO B
ounocdepe 3emnm

33

CocymiecTBoBaHHE
MIPUPOJBI U YEJIOBEYECTBA

34

PesepBHbIii ypOK.
O0o001Ienre TEMBI
«CooburecTBa u
DKOJIOTHUYECKUE
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

2.5







YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Kamenckuit A.A., KpukcynoB E.A., [laceunuk B.B. buonorus. O6mas

ouostorusi. 10-11 kmaccer — M.: JIpoda, 2009 — 368 c.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Koznosa T.A. TemaTtuueckoe U NOypOYHOE IUIAHUPOBAHKE IO OMOJIOTUH K
yueonuky A.A.Kamenckoro, E.A . Kpuckynosa, B.B.Ilaceunuka «O01mas
ounonorus: 10-11 knaccery/T.A.Ko3nosa. — M.: Dk3amen, 2006. - 286¢.

2. Kamenckuii A.A. u ap. 1000 BorpocoB 1 0TBETOB. brosorus: yuedHoe
nocoOue Uit MoCTynaroumx B By3bl. — M.: KHMKHBIN 10M «Y HUBEpCUTETY,
2000.

2. Kupunenko A.A. buonorus. COopHUK 3a71a4 M0 reHeThke. ba3oBslii u
noBbIeHHbIN ypoBHU EI'D. - PoctoB w//;: Jlernon, 2009. -176 c.

3. MamonToB C. I'. buonorus. /[ mMIKOJTPHUKOB CTapIIMX KJIACCOB U

nocrynaromux B By3bsl. — M.: [Ipoda, 1999. — 480c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://interneturok.ru/ - aTpepHETYpOK

https://do2.rcokoit.ru/ - [TopTan 1UCTaHIIMOHHOTO 00yUYEHUS 00yYaIOIINXCA
oOpa3zoBatenbHbIX opranu3anuii Cankr-Ilerepoypra
http://school-collection.edu.ru/ Enqunas komiexius iudpoBIx
00pa3oBaTeNLHBIX PECYPCOB

http://bio.1september.ru - razera «buonorusy - npuioxeHue K «1 ceHTIOps»

http://ebio.ru/ - DnexTponHbIi yueOHUK «bronorusy. ConepKuT BCe pa3aeibl



Oouosornn: 60TaHUKY, 300JIOTHIO, AaHATOMUIO U (DHU3MNOJIOTHIO YEIOBEKA,
OCHOBBI IIUTOJIOTHH U TEHETUKH, IBOJIIONIMOHHYIO TEOPHIO U DKOJIOTHIO. MoXKeT
OBITH PEKOMEHIOBAH yYalTUMCS JIJISI CAMOCTOSITEIIEHOW PaOOTHI.
www.edios.ru - DHI0C - HEHTP TUCTAaHIIMOHHOTO 00pa30BaHus
http://www.dvduroki.ru/index.php ABTopckue Buaeo ypoku miaTHble U
OecruiaTHbIe

http://fauna.su/ - SHUIUKIIONIE NS MIEKOTTUTAIOIIAX
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