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MNOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke mporpammbl IO OHOJOIMH TEOPETUYECKYH0 OCHOBY JJIsl OIpPEIeNICHHS
NOAX0/0B K (HOPMUPOBaHMIO cojAepKaHHUs ydeOHoro mpeamera «buonorus» cocTaBuiIu:
KoHuentyaigbHple monokeHuss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COoAep KaHus,
pe3yabTaTOB OOydeHUs W TpeOOBaHMM K YPOBHIO IOJTOTOBKU BBITYCKHHUKOB, IOJIOKEHHUS 00
o0ImMX LensiX M NPUHLUIAX, XAPAKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CPEIHEro
obmiero oopazoBanus B Poccuiickoit Deneparinu, a TakkKe MOJOKEHUS O crierupuke OMoIoruwy,
e 3HaUCHWHM B TO3HAHUM >KUBOW IMPHPOJBI U OOECIICYEHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmrectBa. CorjnacHO Ha3BaHHBIM TMOJIOKEHHSIM, OIPEENICHbl OCHOBHBIE (DYHKIIMH MPOTrpamMMbI
1o 6MOJIOTUU U €€ CTPYKTypa.

[Tporpamma no 6uonorun Aa€T MpeAcTaBIeHUe O LesiX, 00 olmel cTrpaTeruu o0y4eHus,
BOCIIUTAaHUSI W Pa3BUTUS OOYYAIOMIMXCSA CpeAcTBaMU ydeOHoro mnpeamera «buomorusy»,
orpenenser o00s3aTeIbHOE MPEIMETHOE COJEpKAHHE, €r0 CTPYKTYpy, paclpeieieHHe I10
paszenaM M TeMmaM, PEKOMEHIYEeMYIO0 IOCJIEIOBATENbHOCTh M3yueHHMs y4yeOHOro marepuana ¢
y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa3oBaTeIbHOIO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJatoXCsl.

B mporpamme 1o OHWONOTMM Tak)Ke YYHMTHIBAIOTCS TpPeOOBaHHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METallpeIMETHbIM M TpPEAMETHBIM pe3yjbTaraM oOy4yeHHs B (HOPMUPOBaAHHUU
OCHOBHBIX BHUJIOB y4€OHO-TI03HABATENbHON JEATEIbHOCTH/yUeOHbIX ACHCTBUI 00ydaroumxcs 1o
OCBOEHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa30BaHUsl.

B mnporpamme no Ouonorun (10-11 kmaccel, 6a30Bblii ypOBEHb) pealn30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B HW3Yy4YE€HUM Ouoioruu, Onarojaps dYeMy B HEHl mIpocMarpuBaeTrcs
HalpaBJIEHHOCTh HA pa3BUTHE 3HAHMU, CBA3AHHBIX C (POPMUPOBAHHEM €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, I[IEHHOCTHBIX  OPHUEHTAMH  JIMYHOCTH, OKOJOTHYECKOTO  MBIIUICHUS,
NpPEJICTAaBICHUH O 30pOBOM o00pa3e KH3HU U OEpexHbIM OTHOLICHHEM K OKpYXKarouleu
npupoHoii cpese. IloaToMy Hapsty ¢ U3ydeHHueM 001eON0IOTHYECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOCHUHU >KUBBIX CHUCTEM pPAa3HOTO paHra M CYHIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
MIPOIIECCOB B MPOTPaMMe TI0 OMOJIOTHH yJIeIEHO BHUMaHHUE HCITOB30BAHMIO MTOJTyUYEeHHBIX 3HAHUH
B TIOBCEHEBHON JKM3HM Ui PEHICHHWS TPHUKIAIHBIX 3a]ad, B TOM 4YHCIE: TPOQPHIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHUN  4YeJOBEKa, MEIUKO-TeHETUYECKOro  KOHCYJIbTUPOBAHMUA,
000CHOBaHMS SKOJIOTUYECKU L€IecO00pa3HOro MOBEACHHUsI B OKpYJKarollled HpUpOIHOH cpere,
aHaM3a BIUSHHUS XO3SHCTBEHHOW JEATENBHOCTH 4YEIIOBEKa Ha COCTOSIHHE TPHPOIHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. YCHJICHHE BHUMAHHWS K TPUKJIATHOW HAMPaBIEHHOCTH Y4eOHOTO
npeamera «buonorus» MpoIUKTOBaHO HEOOXOAMMOCTBIO 0OECIEUEHUs YCIOBUI JUIsl pelieHus
OJTHOW M3 aKTyaJIbHBIX 3aj[ay LIKOJBHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas MpeAroiaraer
dopMupoBaHHE Yy OOYYarOIIMXCsS CHOCOOHOCTH aganTHPOBAaThCS K W3MEHEHHSIM JIHHAMUYHO
Pa3BUBAIOILETOCSI COBPEMEHHOI'O MHpa.

Buonoruss Ha ypoBHe cpegHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (OPMHPOBAHME Yy OOYHAIOUIMXCS TPEICTaBICHUN O HAy4yHOH KapTHHE MHpa,
pacumpsieT U 00001aeT 3HaHUs O >KUBOM NpUpoAe, €€ OTIIMYUTENbHBIX NIPU3HAKaX — YPOBHEBOU



OpraHM3alMyl M HBOJIIOLUHU, CO3HAET YCIOBUSA JUIsl: IIO3HAHWS 3aKOHOB >KMBOW IIPUPOBI,
dbopMupoBaHus (QPYHKIIMOHAIBHON TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 M 0e30macHoro obpasa
JKU3HH, 9KOJIOTHYECKOTO0 MBILIUIEHHS], IEHHOCTHOTO OTHOIIEHMS K KUBOM IPUPOJE U YEIOBEKY.

Bonbmoe 3HaueHwe OuoNOTHMS HMMEET TaKXkKe IS PEIIeHUS BOCIHUTATENBHBIX U
Pa3BHUBAMOIINX 3374 CPEAHET0 OOIIero 00pa30BaHuUs, COIMATM3aUU o0yJaromuxcs. M3ydenue
Ouosnorun odecreynBaeT yciuoBus s GOPMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U UHQOPMAIIMOHHBIX HAaBBIKOB, JCTETUYECKOM KYJIbTYpBI, CIOCOOCTBYET HWHTErpanuu
OMOJIOTMYECKUX 3HAHUN C IPEJICTABICHUSAMM U3 JPYTUX Y4YeOHBIX IPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun u reorpaduu. HazBaHHBIE TIOJI0KEHUS O MpEAHA3HAYCHUH y4eOHOro mpenMera
«buonorus» coCTaBUIN OCHOBY JJISl OTIPENIEICHUS TIOJX0/I0B K OTOOPY U CTPYKTYPHPOBAHUIO €r0
CoJlepKaHusl, MPEJCTABICHHOTO B IPOTrpamMMe 1Mo OUOIOTHH.

Ot60p comepkanust yueOHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBJIEH C
NO3ULUI KyJbTYypOoCcOOOpa3HOro IMOAX0/1d, B COOTBETCTBUU C KOTOPBIM OOYyYaroUIUecsl JOJIKHbI
OCBOUTH 3HAHUS M yMEHUS, 3HaYMMBbIe Ui (OPMHUPOBAHUS OOIICH KYyJIbTYpPBI, ONPEACISIOIINE
aJIecKBaTHOE IIOBEJICHHUE 4YelIOBEKa B OKPY’KaIoLIel NpUpOIHON cpene, BOCTpeOOBaHHBIC B
MOBCEIHEBHOM JKM3HU U MPaKTU4YeCKoU aedrenbHocTH. Ocoboe MecTo B 3TOW CHUCTeMe 3HAaHUN
3aHAMAIOT JJIEMEHTHl  COJICPKAHMSA, KOTOpBIE CIyXaT OCHOBOH [uis  (OPMHPOBAHHUS
NPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHUpa U IEHHOCTHBIX
OpPHUEHTALUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHMOJIOIHYECKOr0 00pa30BaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHHUS ydyeOHOro MaTepuana B TporpamMme Mo OuoJoTuu
OCYIIECTBJIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYMUTENBHBIX OCOOEHHOCTSAX
JKUBOM TPUPOJIBI, O €€ YPOBHEBOW OpraHuM3alvMyd W SBOJIOIMU. B COOTBETCTBUM C 3THM B
CTpYKType ydeOHoro mpeamera «buonorus» BblAENEHBI CIEAYIOUINE COJAEp)KATEeNbHbIE JIMHUU:
«buonorus kak Hayka. MeToapl Hay4HOTO MO3HaHUM», «KieTka kak Ouonornyeckas CUCTEMay,
«Opranusm kak Ouosiornyeckas cucreMa», «CuctemMa U MHOrooOpaszne OpraHH4YecKoro Mupay,
«OBOJTIOLMS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTUY.

Ilenp u3yueHust yueOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE — OBJaJICHUE
00y4JalImUMHUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAIBLHOW OpTaHHW3aIlMi KUBBIX CHCTEM
pPa3HOTO paHTa U MPUOOPETEHNUE YMEHHI MCIIOIB30BaTh dTH 3HAHMS JIJISl TPAMOTHBIX JCHCTBUMA B
OTHOIIIEHUN OOBEKTOB KMBOW MPUPOJIBI M PEIIECHUS PA3TUIHBIX )KH3HEHHBIX MPOOIIEM.

Joctuxenne 1enn u3ydeHus yudeOHoro mnpenamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelIeHneM caeIyomuX 3a1au:

OCBOEHHE OOYyYaIOIIUMUCS CHCTEMbl 3HAaHUI O OMOJOTMYECKHX TEOpHsX, YUYEHUSX,
3aKOHAaxX, 3aKOHOMEpPHOCTSAX, T'MIOTEe3ax, MpaBHJaX, CIYy>KallMX OCHOBOW s (hopMHpOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTMHE MHUpa, O METOJaX HAy4YyHOro IO3HAHUA,
CTPOCHUHU, MHOT000pa3uu U OCOOEHHOCTSIX MMBBIX CHUCTEM pPa3HOrO YpPOBHS OpraHM3alluy,
BBIJIAIONITUXCS] OTKPBITUSX U COBPEMEHHBIX MUCCIICIOBAHMIX B OMOJIOTHH;

dbopMupoBaHue y oOOydaroUMxcs I03HABATEIbHBIX, MHTEJUIEKTYalbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIlecce aHaIM3a JaHHBIX O MyTSAX Pa3BUTUS B OMOJIOTUW HAYYHBIX B3IJISNIOB,
UJeN ¥ MOJIX0/I0B K U3YyUEHHUIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allUu;



CTaHOBJIIEHHE Yy oOOydarommxcst oOImeld KyJabTypbl, (YHKIMOHAJBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBICHATH U OLICHHMBATDH SIBJICHUS OKPY’KAIOLIEro MHpa >KUBOM MPUPOIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

¢dopmupoBanue y oOydaromuxcs YMEHHH WIIIOCTPHUPOBATh 3HAYEHHE OWOJIOTHYECKUX
3HAHWA B TIPAKTHUYECKOW MEATEIHHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI M arpoOUOTEXHOJIOTHIA;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHHS YEJIOBEKOM KHBOM MPUPOJIBL,
HEOO0XOIMMOCTH OEpEeKHOTO OTHOMICHUS K HEeW, COOMIOACHUS 3TUYECKUX HOPM IIPH MPOBEACHUU
OMOJOrN4YECKUX UCCIIEJOBAHUI;

OCO3HAHME IICHHOCTH OMOJOTMYECKUX 3HAHWW JUIsI TIOBBIICHHUS YPOBHS IKOJIOTHYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHH B MOBCEJHEBHOM JKU3HM ISl OLEHKU
MOCJICICTBUI CBOEH JEATENILHOCTH TI0 OTHOIICHUIO K OKPY)KAIOMIEH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONTIOICHHE Mep MPOPHIIaKTHKH 3200JICBaHUN.

B cucreme cpennero obuiero obpaszoBanusi «buonorusy», uzydyaemas Ha 0a30BOM YpOBHE,
ABIIETCS 00s3aTeNbHBIM YYE€OHBIM IPEAMETOM, BXOMSIIMM B COCTaB MPEAMETHON oO0nactu
«EcTecTBeHHO-HAYYHBIC TPEIMETHIY.

Jnst uzyuenus Ouosioruu Ha 6a30BOM YpOBHE CpeIHEro oOIIero oOpa3oBaHUs OTBOIUTCS
68 vacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 yaca (1 gac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosorus kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMM C OOIIECTBEHHBIMM, TEXHMYECKUMH M APYTUMHU
€CTECTBEHHBIMH HayKaMHM, (uinocoduei, 3THKOHW, 3CTeTMKOW U mpaBoM. Ponb Ouosoruu B
(opMHUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucTemMa OMOJOTHYECKUX HayK.

MeTto/1bl O3HAHUS KUBOM NpUPObI (HAOIIOAEHNE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Koabuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOIBI TTO3HAHUS KUBOW TIPUPOIBI».

JlabopaTopHble M NpakTHYeCKHEe PadoOThI:

[Tpaktuyeckas pabGora Ne 1. «Mcmosnb30BaHUE pa3iIUYHBIX METOAOB MPU H3YYEHHUH
OHOJOTUYECKHX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALHA.

Kusble cucrembl (OMOCHCTEMBI) KaK MNpeAMET U3ydeHus Ouonoruu. OTINYUE KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MTPUPOJIBI.

CpoiicTBa OuocucteM M HUX pa3HooOpazue. YPOBHU OpraHu3allud OHOCHCTEM:

MOJIEKYJIIPHBIH, KJICTOYHBIH, TKaHCBEIH, OpTraHU3MEHHBIN, MOMYIALIMOHHO-BUOBOM,
9KOCUCTEMHBII (0MOTeo1IeHOTHYECKUI), ONOCEPHBII.
JleMoHCTpanum:

Tabmuubl u cxembl: «OCHOBHbIE NPU3HAKU JKU3HUY», «YPOBHM OpraHU3alMM >KHUBOM
IPUPOJBDY.

O6opynoBanue: moaens Mosiekysbl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMHUYECKUHN COCTAB KJIETKU. XUMUYECKUE AIEMEHTBI: MAaKPOIJIEMEHTHI, MUKPOIJIEMEHTHI.
Boga u MuHepasibHbIE BEIIECTBA.

OYHKIIMK BOJABI M MMHEpAJIbHBIX BellecTB B kierke. [loamepikaHue OCMOTHYECKOTO
GanaHca.

Bbenku. CoctaB u cTpoeHne 06e1KoB. AMHHOKUCIOTH — MOHOMEpPHI OenkoB. HezameHnmMeble u
3aMEHUMBIE AMHUHOKHCIOTHL. AMMHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphl O€ITKOBOM
MOJIEKYJbl (TIepBUYHAS, BTOpUYHAs, TPETUYHAsT U YETBEPTHYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMMU OEITKOB.

®epmeHTHl — OHoJornyeckue Karanuszartopbl. CTpoeHue QepMeHTa: aKTHBHBIN LIEHTP,
cyOctpatHas cneuupuyHocts. Kodepmentsl. Burtammupl.  OTtinunss  ¢(epMeHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYrneBoasl: MOHOCaxapubl (TII0K03a, prudo3a U Je30Kcuprbdo3a), Aucaxapuabl (caxaposa,
JaKTO3a) M TMOJUcaxapuibl (KpaxMai, TJIUKOTeH, LeiUIono3a). buomorndeckue ¢GyHKIMU
YTIIEBOJOB.



Jlumuael:  Tpurauuepunasl, ¢ochonunuael, crepouasl. [uapodpmibHO-THAPO(HOOHBIE
cBoiicTBa. buonornyeckne QpyHkuuu aunuaos. CpaBHEHHE YIJIEBOAOB, OEIKOB M JIMIUAOB Kak
HCTOYHUKOB DHEPIUH.

Hyxneunossie kucnotel: [JHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne un ¢ynxmun PHK. Buner PHK. AT®: crpoenue u
(GyHKIHH.

[MuTonmorus — Hayka o kieTke. Kierounas Teopus — IpUMEp B3aUMOICHCTBUS HIEH U
(GakToOB B HAYYHOM ITO3HAHUHU. MeTO bl U3YUEHUS KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOlLue npU3HaKy KIETOK: 3aMKHYTasi Hapy’KHas
MeMmOpaHa, monekyibsl JIHK kak renernueckuii anmnapar, cucTeMa CUHTE3a OeJka.

Tumbl KJIETOK: JSyKapuoTHdecKkas M Mpokapuorudeckas. OCOOEHHOCTH CTPOEHHS
npokapuoTudyeckoit kinetku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHYECKON KIIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX (QYHKIMH.
[InasmaTtuueckas wmemOpaHa, e€ cBoiictBa U (QyHkuuu. [luroriasma u e€ OpraHouubl.
OnnomemOpanHnble opraHou sl kiaetku: OIIC, annapat ['onbaxku, au3ocoMsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKHU: MUTOXOHAPUH, IIacTuabl. [IporcxoxaeHrne MUTOXOHAPUHN U Tutactul. Buabl
wiactug. HememOpaHHble OpraHoujbl KJIETKH: PUOOCOMBI, KIJIETOUHBIM LEHTp, LEHTPUOIIH,
PECHUUKH, KTyTUKH. DyHKIINN OpraHOMA0B KIETKU. BrirroueHusl.

SAnpo — perynsTopHblil neHTp KieTku. CTpoeHue spa: sjiepHas 000J04Ka, KapuoIa3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiigen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnipeneneHne XHUMUYECKHX JJIEMEHTOB B HEXHUBOM  IPUPOIEY,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuubl n cxemsl: «llepuonnyeckas TabnMila XUMHYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BO/bIY, «buocunres Oenkay, «CTpoeHue Molekynbl oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucinotel. JIHK», «Ctpoenne moinekyinbl AT®», «CtpoeHne 3yKapruOTHYECKON
KIETKN», «CTpoeHue XUBOTHOM KIEeTKW», «CTpOE€HHME pacTUTENbHON KiIeTkw», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTpOEHHUE Apa KIETKN», «YTIEBOABDY, «JIMmuabm.

OOGopyaoBaHue: CBETOBOM MHKPOCKOM, OOOpyIOBaHWE ISl TIPOBEACHHUS HAOIIOJICHUH,
U3MEpPEHU, SKCIIEPUMEHTOB, MUKPOIpENnaparbl PacTUTENbHBIX, KUBOTHBIX U OaKTepHalbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHue padoThl:

JlaGopatopuast padota Ne 1. «M3yueHue KaTaJMTUUECKOW AKTUBHOCTH (hepMEHTOB (Ha
IpUMeEpe aMUJIa3bl WIIM KaTalla3bl)».

JlaGopatopHast pabora Ne 2. «M3ydeHue CTpOCHHS KIETOK DPACTCHHH, MXUBOTHBIX U
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHUCAHHE».

Tema 4. ’KuznenesareJLHOCTh KJIETKH.



OOmen BemiecTB, WM MeTabonu3M. AccuMWIAnUs — (TUTACTHYECKUH  OOMeH) W
JUCCUMUIIALINSA (SHEPreTH4YecKuii 0OMeH) — JIB€ CTOPOHBI €IMHOrO Mpolecca Mmetabonusma. Poib
3aKOHOB COXPAHEHHs BEUIECTB U YHEPTrUU B IOHUMAaHUU MeTa0oIn3Ma.

Tunel oOMeHa BemecTB: aBTOTPO(MHBIN U rerepoTpodHbli. Pomb ¢epMeHTOB B 0OMEHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®orocunre3. CperoBas u TemHOBass ¢a3pl ¢orocuHTe3a. Peakuuu QoTocunTesa.
DddexkTuBHOCTL PoTOCHHTE3a. 3HaUeHne GOTOCHHTE3a JIs J)KM3HU Ha 3emuie. BinusHue ycmoBuid
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCHHTe3. XEMOCHUHTE3UPYIolne OakTepuu. 3HAYCHUE XEMOCHHTE3a IS KU3HH Ha
3emue.

DHepretuyeckuii oOMeH B  KieTke. PacmiernyieHue  BEIIECTB, BBbIIEICHHE U
AKKyMYJIMPOBAHHE PHEPTHH B KJIETKE. JTalbl JHEPreTUYecKoro oomena. ['nmukonus. bpoxenue u
ero Buiel. KucimopogHoe oxucieHue, WIM  KJIETOYHOE  JbixaHue. OKHUCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peaknun wmatpuuHoro cuHrte3a. ['enermueckas wunHpopmanms u JHK. Peamuzarnus
reHeTuYeckoil mHpopManuu B KieTke. ['eHeTHyeckuil KoJ U ero cBoicTBa. TpaHCKpUIILUS —
matpuuHblii cuHte3 PHK. Tpancnauus — 6uocunres Genka. Jransl TpaHcasauuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsie ¢popmbl )xu3HU — BUpYChl. VicTopus otkpbitus Bupycos (. 1. IBaHOBCKMIA).
OCOOEHHOCTH CTPOEHHUS M KU3HEHHOTO LMKIa BHpYycoB. bakrtepmodaru. bonesnu pactenuid,
JKUBOTHBIX U 4€JOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmMmyHonedunura yenoseka (BUY) —
Bo30ynutens CIIMJla. OOpatHas TpaHCKpUNLMs, peBepTra3a M HHTerpasa. llpodumaxTrka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckuit, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tunbl  muTanusy, «Merabonusm»,  «MHUTOXOHAPHUIY,
«QHeprernueckuil ooMen», «Xnopomnact», «Dorocunrtes», «Crpoenne JHK», «Ctpoenue un
¢yHkunoHMpOBaHUE  TreHa», «CuHte3  Oenmka», «leHermueckuir  kom», «Bupycem,
«baktepuodarn», «Crtpoenme wu xu3HeHHBbIH 1uKa Bupyca CIIM]la, Oaxtepuodaray,
«Pennmukanms JJHK».

Ob6opynoBanue: mozaenu-anmuMkanuu «Ynsoenne JIHK u Tpanckpumnmms», «buocuHtes
6enkay, «CTpoeHue KIeTKu», MoJens cTpykrypsl JTHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1MKI, WIM >KU3HEHHBIM 1MKN kieTku. MHrepdasza m murto3. Ilponeccsl,
npotekaromue B uHTepdasze. Perumkanus — peakuus matpuuHoro cuntesa JJHK. Crpoenue
XpoMOcoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIl. JMITOMIHBIA M TarIOWIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuabl. LluTonoruueckne OCHOBBI Pa3sMHOXKEHUS W WHAMBHUIYAIBHOTO PAa3BUTHS
OpraHU3MOB.

Jenenne xknetkn — muto3. Craguu muto3a. [Ipoueccel, mpoucxoasiuie Ha pa3HbIX CTAIUAX
MHUTO3a. BHOJIOrMYECKHI CMBICIT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.



®DopMBbI pa3MHOKEHHUS OPraHU3MOB: OECIIOI0e U MOJI0BOE. Bupl Oecmonoro pa3sMHOKEHUS:
JIEJICHUEe HaJBOE, MOYKOBaHHE OJHO- M MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHME, BEreTaTUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE JJIs1 CEIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIoI0ro.

Meiio3. Cranuu menosa. Ilpoueccel, mpoucxomsiime Ha cragusx meiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cmMbIca U 3HaY€HUE MEH03a.

["amerorenes — mporecc oOpa3zoBaHMsl MOJIOBBIX KIETOK Y KUBOTHBIX. [100BBIE kKemne3bl:
CEMCHHHUKHU U simyHUKHA. OOpa3oBaHHME M PAa3BUTHE TOJOBBIX KJIETOK — TaMeT (CIepMaTo30uI,
AUIEKIIETKa) — crepmatoreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHUS SULEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHAJIbHOE pa3BUTHE (IMOpUOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX >KMBOTHBIX: ApPOOJIEHHE, TacTpyJsius,
opranorenes. [loctamOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOTO Pa3BUTHUA: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Burue pacrenuil. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaJAuH
pa3BUTHA.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «DOPMBI pa3MHOXKEHHUS OPTaHU3MOBY, «J[BOWHOE OIIOJOTBOPEHHE Y
I[BETKOBBIX pacTeHHID», «BereraTuBHOE pa3MHOXKEHHE pacTeHUI», «JleneHne KIeTKu OakTepuii»,
«CtpoeHne MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KieTouHbldt 1ukiy, «Perumkarus
JHK», «Mwuto3», «Merosy, «[Ipsamoe u HenpsMoe pa3BUTHEY, «] aMeTOreHe3 y MIEKOIMUTAIOIINX
U 4yelioBeKay, «OCHOBHBIE CTA/IUU OHTOTEHE3a.

O6opynoBaHHe: MHUKPOCKOI, MHUKporpenapatbl «CrepMaTo30Huabl MIIEKOMUTAOLIET0Y,
«SlHneKneTka MIEKOITUTAOIEro», « KapruokrHes B KJIeTKax KOPEIIKa JIyKa», MArHUTHAs MOJEIIb-
anmukanus «/lenenue xknetkny», monens JTHK, monens Meradaznoit XpoMoCOMBEI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 3. «HabmroneHrne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax.

JlaGopatopuast pabotra Ne 4. «UM3ydeHuwe CTpPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTh OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. KMcropus pasButus reHeTukd. Posb 1muTonoruu u
SMOPHOJIOTHN B CTAHOBJICHUH T'€HETUKH. BKiIag pocCHCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeToapl TeHeTHKH (THOPHIONIOTMYECKUH, [UTOTEHETHYECKH, MOJIEeKYISIpHO-
reHeTudyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATHS. | 'eHeTnueckasi CUMBOJIMKA, UCIIOJIb3yeMas B
CXEMax CKpeIIMBaHHII.

3aKOHOMEPHOCTH  HACJIEJOBaHMS  MPU3HAKOB, yCTaHOBJIEeHHbIe [.  Mengenem.
MoHorubpuaHoe CKpeuBanue. 3aKoH eJMHO-00pa3usi ruOpuI0B nepBoro nokosnenus. [Ipasuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHusl npu3HakoB. [umore3a uucroThl ramer. llomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.



JuruOpunHoe  CKpeliMBaHWe. 3aKOH  HE3aBHCHMOTO  HACICIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKUEe OCHOBBI JIUTHOPHIHOTO CKpPEIIMBAHUSA. AHAIU3UPYIOIIEE CKpEIIMBaHUE.
Hcrnonb30BaHKne aHATTM3UPYIOMIETO CKPEITMBAHKS Il ONIPEICTICHUS TEHOTHITA OCOOH.

CueruieHHoe HacnenoBaHue mnpusHakoB. PabGora T. Moprana 1o cUEIUIEHHOMY
HACJICIOBAHUIO I'eHOB. HapyllieHue cuerieHns: TeHOB B Pe3yJIbTaTe KPOCCHUHIOBEPA.

XpoMOCOMHasi TEOpHs HACIEICTBEHHOCTH. [ eHeTuuecKrue KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEACICHUE M0ja. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporaMeTHbie OpraHu3Mmbl. HaciienoBaHue MpU3HAKOB, CLEIJIEHHBIX C
ITOJIOM.

N3MeHunBOCTh. BHIbl M3MEHUNBOCTH: HEHACIICICTBEHHAS! U HACJIEACTBEHHAs. Posb cpenbl
B HEHACJCACTBEHHON HM3MEHUYMBOCTH. XapaKTEPUCTHKA MOJU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanuonsbslii psin U BapuanvoHHas kpuBas. Hopma peakiuu npusHaka. KoamdecTBeHHBIE U
KaueCTBCHHBIC TIPU3HAKU M UX HOpMa peakinuu. CBOHCTBAa MOIU(PUKANMOHHONW U3MEHINBOCTH.

Hacnencreennasi, uid reHOTUIMYECKAs, U3MECHYHUBOCTh. KOMOMHATHBHAS M3MEHUYHMBOCTD.
Meiio3 u TOIOBOM TMpolecC — OCHOBa KOMOMHATUBHOM HM3MEHYHMBOCTH. MyTallOHHas
U3MEHUYUBOCTh. Kiaccudukanus MyTanuid: TeHHbIE, XPOMOCOMHBIE, T€HOMHbIe. YacTrora u
NpUYHHBI MyTaruii. MyrtareHHbsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSJAOB B HACIEICTBEHHOU
m3menunBoctr H. V. BaBuiosa.

BresepHas HaClneACTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka denoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl TEHETHKU YEIOBEKa:
TE€HEAJOTUYECKUN,  OJIM3HEIOBBIM, IMTOTCHETUYECKHH, OWOXMMHYECKUH, MOJEKYJISPHO-
reHetudeckuii. COBpEeMEHHOE OTMpeNeJeHUe TEHOTHIMA: TTOJTHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUE, B TOM 4ucie ¢ nomomsto [II[P-ananusa. HacnenactBenHble 3a0oneBaHus
YeloBeKa: TeHHble Ooyie3HH, OONE3HM C  HACIEJACTBEHHOW MpPEapacloNoKEHHOCTHIO,
XpoMocoMHbIe Oone3nu. ComaTH4ecKue U TreHepaTUBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIUIIBI 370pOBOTO 00pa3a >KU3HU, AUATHOCTUKH, MPOPUIAKTUKH U JICUCHUS] T€HETUYECKUX
Oone3nell. MeauKoO-TeHETUYECKOe KOHCYJIbTHPOBaHHE. 3HAYCHHE MEIHMIIMHCKOW TEeHETHKH B
MPEIOTBPALICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

[Toptpertsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuiel U cxembl: « MOHOTHOPHUIHOE CKpEIIMBAHUE U €r0 IIMTOT€HETHYECKas OCHOBAY,
«3aKOH paclIelUVIeHus W €ro IUTOI€HETHYeCKas OCHOBa», «3aKOH YHCTOTBHI TaMeET»,
«Jlurubpuanoe ckpemmBanue», «lluTomornyeckue OCHOBBI JUTHOPHIHOTO CKPEITUBAHUS,
«Merios», «B3auMoaencTBue aJuieIbHbIX T€HOB», «[ eHeTuuecKkne KapThl paCTeHUH, )KUBOTHBIX U
yenoBekay, «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACIEAOBAHMS, CIEIUICHHOTO C IOJIOMY,
«KapuoTunsl YejgoBeKa H JKUBOTHBIX», «Bumbl wu3MeHunBoCcTH», «MoaudukanmonHas
W3MEHYMBOCTHY, «HacnmenoBanue pesyc-hakropa», «['eHeTnka rpynn KpoBm», «MyTarmoHHas
W3MEHYHBOCTDY.

OGopynoBanue: Monaenu-ammiukanuu «MoHoruOpumHOe CcKpemmuBanue», «HemonHoe
JoMuHUpoBaHUeY, «JlurnOpuaHoe ckpemmBaHue», «llepekpécTt XpomMocom», MHUKPOCKON U



MHUKponpenapat «Jlpozodunay (Hopma, MmyTanuu (GOpMBI KPBUILEB U OKPACKH Teja), repOapuii
«I"opox MoceBHOIY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabora Ne 5. «M3ydyeHne pe3yiabTaTOB MOHOTHOPUIHOTO M JUTHOPUIHOTO
CKPEILIMBAHUA y JPO30(HIIBI Ha TOTOBBIX MUKPOIpENnapaTaxy.

JlaGopaTtopnast pabora Ne 6. «M3yuenne MoaupUKaIMOHHON MU3MEHYMBOCTH, MTOCTPOCHUE
BAPUALIMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

Jlaboparopuass pabora Ne 7. «AHamu3 MyTanuid y JApo30mibl HAa TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekusi Kak HayKa U MPOILECC. 3apOKIACHHUE CEJIEeKIMU U JoMmectukauusd. Yuenue H. .
BaBunoBa 0 meHTpax MPOUCXOXKACHUS M MHOTO00pasus KyJNbTYpHBIX pacTeHuil. LleHTps
IIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbIE METOJbI CeleKIMU. MacCOBbI U MHAWBHUIYabHBI OTOOPHI B CENEKIUU
pacTeHui u kUBOTHBIX. O1ieHKa dKcTephepa. bIM3KopoaCTBEHHOE CKpElIMBaHWE — MHOPHJIMHT.
Uucras nunus. CkpelBaHue YUCThIX JUHUM. ['eTepo3uc, unu rubpuaHas cuia. HepoacrseHHoe
ckpemyBaHue — aytOpuauur. OtnanéHHas ruOpuauzanus u e€ ycnexu. VckyccTBeHHbIN
MyTareHe3 M TIOJy4YEHHUE IMOJUIUIONJO0B. JIOCTHIKEHUS CENEKUNU pAcCTEHHMM, J>KHBOTHBIX U
MHUKpPOOPTaHU3MOB.

buoTtexHonorust kKak orpacib NpPOU3BOJACTBA. ['€HHas WH)XKEHepUs. ITambl CO3/aHus
pexomOunantHoit JIHK u Ttpancrenneix opranusmoB. Kinerounas wunkeHepus. Knetounsie
KyJbTYpbl. MUKpPOKJIOHAIbHOE pa3MHOXKEHHE pacTeHui. KiloHMpoBaHME BBICOKONPOYKTUBHBIX
CENIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJIOTMYECKHE M 3TUdeckue mpobdiemsl. MO —
FeHETUYECKU MOIU(DULIPOBAHHBIE OPTaHU3MBI.

JeMoHCTpauu:

[Toprpersr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuubl u cxembl: Kapta «LleHTpbl TPOMCXOXKIEHUS M MHOT000paszus KyJIbTYpPHBIX
pactenui», «Ilopoapl momMamHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamnus», «Paboter akagemmka M. @. WBanoBa», «llomumnonnus», «OOBEKTHI
ouotexHomorun», «KierouHsle KyJabTypbl M KJIOHUpOBaHHME», «KOHCTpyHpoBaHHE M TepeHOC
TEHOB, XpPOMOCOM).

O6opynoBaHue: MYJSDKM IJIOJJOB M KOPHEIUIOAOB AMKUX (OPM MU KyJIBTYPHBIX COPTOB
pacteHui, repoapuii « CebCKOX03sICTBEHHBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYeCKHue padoThl:

Okckypeuss «OCHOBHBIE METOJBI M JOCTH)KEHHUS CEJEKIMM PACTeHHH M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEMJIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC



Tema 1. IBoIIOIIHOHHAA OMOJIOTHS.

[IpennocbuIKu BO3HUKHOBEHHUS! HBOJIOLMOHHOW TEOpUU. DBOJIIOLMOHHAS TEeOpHs U eé
MecTO B Orojoruu. BnusHue 3BOMOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CugerenbcTBa 3BoNIONKA. [[aleOHTOIOrMUECKHE: MTOCIIEeI0BATEIbHOCTD MOSBJICHUS BUJOB
B TAJICOHTOJIOTHYECKON JIETONMCH, MepexoaHbie (opMbl. buoreorpaduueckue: CXOJICTBO U
paznuuue dayH u (GI0p MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOrMYEcKHe: CXOJCTBA U PA3NUyusi SMOPHOHOB Pa3HBIX BHUJIOB IMO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYyJAUMEHTApHBIE OpraHbl,
aTaBU3MBbl. MOJNEKyIIpHO-OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACIEIACTBEHHOCTH U
OCHOBHBIX META0OJINYECKUX MyTEeH Y BCEX OPraHU3MOB.

OpomtoruonHas Teopuss Y. JlapBuHa. [Ipennochiiki BO3HUKHOBEHUS JIapBUHU3MA.
JBuKkyue cuiibl  SBOMIONMM  BUIOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHUE TIpU
OTPAHUYEHHOCTH PECYpPCOB, HEOMpEAC€HHAasT HW3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBaHUE,
€CTECTBEHHBINA OTOOD).

Cunrerudeckas teopus sBomoru (CTD) u e€ ocHOBHBIE TTOJIOKEHUSI.

Muxkpososmronus. [Tonynsius Kak equHUIA BUIA U SBOJTIOIUH.

JBuxkymme cuibl ((hakTophbl) IBOJIIONHMH BHIOB B MpUpoae. MyTallMOHHBIA TIpOIecC U
KOMOWHATHBHAS M3MEHUMBOCTh. [lonmynsiroHHbIe BOJIHBI U Apeid renoB. M3omnsus u Murparms.

EctectBeHHbIl 0TOOp — HampaBisoomuid ¢aktop 3Bomonuu. DOpMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJitonuu. [IpuMepsl mpucnocobieHuii y
OpraHu3MoB. ApoMop(O3bl U UIMO-aIATITAIIUH.

Bun u BumooOpazoBanme. Kpurepun Buma. OcHOBHblE (GOpMBI BUI000pa30BaHUS:
reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomtonius. DopMbl  3BOMIOIUHU:  (UIETHYECKasi, JUBEPreHTHas, KOHBEPreHTHAas,
napauienabHas. HeoOpaTuMoCTh IBOIOIUH.

[Ipoucxoxnenue oT HECMEeINATN3UPOBAHHBIX MPEIKOB. [Iporpeccupytommas
crienuanu3anus. AfanTuBHas paadaius.
JdemoHcTpaumuu:

IToptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabmumel u  cxembl: «Pa3BuTHe OpraHMYECKOTOo MHpa Ha 3emie», «3apoJIbIin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbl OOpbObI 3a  CYIIECTBOBAHHEY,
«EctectBenHbIii  0TO0p», «MHOrooOpasue COpTOB pacTeHmi», «MHorooOpasue MOpoOs
KUBOTHBIXY, «JTomynsaumny, «MyTaronHas U3MEHUYUBOCTDY, «Apomopdo3bD»,
«Mnnoananramuny, «OO0mas nereHepanus», «JBrkymme cuisl 3Boronun», «Kapra-cxema
mapmipyta nyremectBus Y. [lapsunay, «boppba 3a cymiectBoBaHue», «lIpucnocobieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe BuI000pa3oBaHue», « IKOJIOTHIECKOE BHI000pa30BaHUEY.

Ob6opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAcKH, HAOOp IJIOJ0B U
ceMsiH, KoJuteKust «lIpumepsl 3aIUTHBIX TPUCHIOCOOIEHUH Y )KUBOTHBIX», MOJIeNb « OCHOBHBIE
HaIpPaBIICHUS IBOJIOLNNY», 00bEMHAs MoJieb « CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).



Buoreorpaduyeckas kapra wmupa, KowieKius «DopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M PAcCTCHMI», Molenb ammukanusa «llepekpéct xpomocom», BiIaKHBIE Ipenaparbl
«Pa3Butue Hacekomoro», «Pa3Butue nArymku», MukponpenapaTr «Jlpozodmia» (HOpMa,
MyTal# (OpMbI KPBIIBEB U OKPACKHU TeETa).

JlabopaTopHble U NIpaKkTHYecKue padoThl:

JlaGopatopHas pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(}HOJIOTHYECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «OmnucaHue TMpPUCIIOCOOJEHHOCTH OpraHu3dMa ©u €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble MpeACTaBIeHUs O 3apOKIE€HUU KU3HU. HayuHble runore3sl BOZHUKHOBEHUS
XKHU3HM Ha 3emiie: aOuoreHe3 M maHcnepMusi. XUMHUYecKas 3BOJOLUSA. AOUMOreHHbIN CHHTE3
OpPraHMYECKUX BELIECTB U3 HEOPraHMUYECKUX. DKCIIEPUMEHTAIBHOE IIOATBEPKICHUE XUMUUECKON
sBostony. HavaneHele aTansl 6nosnoruueckoi ssostouuu. I'unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHME IpPOTOKJIETKH. [lepBple KIETKM M MX 3BOJIOLUS.
DopMUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o 3pam u nepuojaM. Karapxei. Apxelickas U npoTepo3oncKas
apsl. [laneo3zoiickas spa u €€ nepuoapl: KEeMOPUNUCKUMA, OPTOBUKCKHUM, CHITypUNHCKUNA, 1IEBOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30lickas 5pa U €€ NEepruoIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KiuMaTa M TeoJOrH4ecKuX IpoieccoB. OCHOBHBIE 3Tallbl HBOJIIOLUU
PaCTUTENBHOTO U JKUBOTHOTO MUpa. ApoMop(o3bl y pacTeHull 1 )kuBOTHbIX. [losiBIeHME, pacuBeT
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKOro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CUCTEMATHYECKUE
TPyl OPraHU3MOB.

OBoironusl 4enoBeKa. AHTpPOMOJOrusi Kak Hayka. PasButhe mnpejacraBieHUil o
IIPOUCXOXKICHNUN YeoBeKa. MeToibl n3ydeHus aHTpororene3a. CXoACcTBa U pa3inyus 4eaoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxyume cuibl  (pakTopbl) aHTpororeHesa. HacnencTBeHHas M3MEHUYHMBOCTh U
ecTecTBeHHbIN 0TOop. OOLIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBIEHUE OPYIUil Tpyia, MBIIUICHUE,
peub.

OcHOBHBIE CTaJMM M BETBU HBOJIOLMU YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeEbl,
Yemosek npsamoxonsauui, YemoBek HeanaepTanbckui, YenoBek pasymHblid.  Haxoaxum
HCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHHs, O0JIACTh pacnpoCTpaHEHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BpoNeoH]Has (€Bpa3uiicKas), HErpo-
aBcTpajioujiHas  (9KBaTOpHAJbHAsA),  MOHTOJOWMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
PUCIIOCOOTIEHHOCTHU MPEACTaBUTENCH YETOBEUECKUX PAC K YCIOBUSAM CylIeCTBOBaHUA. EMuHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JleMoHCTpanum:

[Toptpetsi: @. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.



Tabmumer 1 cxembl: «Bo3ankHoBeHHe COIHEUHOW CHCTEMBI», «Pa3BuTHE OpraHHMYEcKOro
mupay», «PacrurenpHas knetka», <«OKuBoTHas kietka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHass cucTeMa OpraHM4YecKoro mupa», «CpaBHEHHE aHATOMUYECKHUX YEpPT CTPOECHUS
YeJI0BEeKa M YeIIOBEKOOOpasHbIX 00e3bsH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJOK
IIPEAKOB COBPEMEHHOIO 4YeloBeKay», «/IpeBHenmue moam», «/IpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HenoBeueckue pacbn.

Ob6opynoBanue: wmyspku — «lIpoucxoxaenue yenoBeka» (OHOCTBI  aBCTPAJIONUTEKA,
NUTEKAHTPOIa, HEaHJIEPTAIbla, KPOMAaHbOHIIA), CIENKU WIM U300pakeHUs KaMEHHBIX OpYIuil
MEPBOOBITHOTO 4YelIOBeKa (KaMHH-YOIIIEPhl, pyOmia, ckpebia), reOXpoHOJIOTHYECKas Ta0yuia,
KoJuIeKIUs «@OpMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PaCTCHUI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

[Tpaktueckast pabora Ne 1. «/3ydyeHue HCKOMAEMbIX OCTaTKOB PACTCHHM M JKUBOTHBIX B
KOJUIEKLIASAX).

DKCKypcusi «IBOJIOLMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WIIU
KpaeBeauecKuil My3eit).

Tema 3. Oprann3msl 4 OKpPY:KaOIAs cpeaa.

Okojorusi Kak Hayka. 3ajadd M paszlienbl AKOJIOTMU. MeToapl  3KOJIOrMYecKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  OOMTaHUS ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3JyIlIHAs,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHasl.

Oxonorudeckue (akropel. Knaccupuxaius skonornueckux (akTopoB: aOMOTHYECKHE,
OMOTHMYECKUE U aHTpOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  GaxkTOpbl:  CBET,  TeMmIepaTypa, BIaXHOCTb.  DoTomnepuoansm.
[TpucnocoOieHns opraHu3MoB K JeHCTBHIO abHOTHYECKHX (aKkTOpOB. bruojornueckue puTMsl.

buotnueckue  Qaxtopel. Buael  OmoTHuYecKHMX — B3aMMOJEWCTBUN:  KOHKYpPEHLHUS,
XUIIHUYECTBO, cMMONO03 U ero ¢gopmel. Ilapasutusm, koonepanusi, MyTyaau3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HaueHHe OHMOTHYECKHUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTHUKU Tmomyasuud. OCHOBHbBIE IOKa3aTelu MOMYJIALUH:
YHUCIIEHHOCTb, IIJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, Murpamus. JluHamuka
YHUCJIEHHOCTHU MOIYJISILUY U €€ peryJsiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmunel u cxembl: kapTta «[Ipupoansie 30Hb1 3eMun», «Cpenbl 0OUTaHUS OPTraHU3MOBY,
«®Dotonepnoguzm», «llomymsamum», «3aKOHOMEPHOCTM pPOCTa YUCICHHOCTH  MOIYJISLIUN
uHpy30pun-Tyhenbkm», «llumensie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThli:

JlaGopaTtopHnast pabora Ne 3. «Mopdoaornueckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUM.

JlaGopatopHas pabota Ne 4. «BausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa».

[TpakTrueckas padota Ne 2. «IToacdér MIOTHOCTH MOMYJISAIUA Pa3HBIX BUIOB PACTCHUM.



Tema 4. CooO1mecTBa U IK0JIOTHYEeCKHE CHCTEMBbI.

CooOmiectBo  opraHu3mMoB  —  Oumoneno3.  CTpykTypbl — OuolieHO3a:  BUOBafd,
MPOCTPAHCTBEHHAs, Tpodpuueckas (nuuieBasi). Bunpl-nomunantel. CBs3u B OMOLIEHO3E.

Dkonorudeckue cucteMbl (3KocucteMbl). [loHaTne 00 3KOocHcTeMe W OHOTeOoIeHO3e.
@YHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemiecTB M MOTOK JHEPrUU B d3Kocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBsie 1enu u cetu. OCHOBHBIE IIOKa3aTeNud SKOCUCTEMbI: Ouomacca,
OPOAYKIHUSA. OKOJIOTHYECKHE MUPAMUABL TPOAYKIUH, YHCICHHOCTH, Omomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTb, CAMOPETYJIALUs, pa3Butue. Cykueccus.

[IpuponHble SKOCHUCTEMBI. ODKOCHUCTEMBI O03€p M pPEK. ODKOCHCTEMA XBOMHOrO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE AKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTteMbl. buonorunueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHoobOpasue kak (hakTop ycroumBOCTH 3KOcHcTeM. CoXpaHeHHE OHOIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. ['panunibl, coctaB u CTpykTypa Ouocdepsl.
XKusoe BemectBo u ero ¢ynknun. OcoOeHHOCTH Onocdepsl Kak TI00aTbHOW JKOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiectB M OHMOT€OXMMHUYECKHME IMKJIBI 3JIEMEHTOB (yriepona, as3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuectBo B Ouochepe 3emiu. AHTpONOTeHHbIE M3MEHEeHHs B Ouocdepe. ['modabHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHue NPUPO/bI U yenoBedyecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctu 6nocdepsl. OCHOBA pallMOHAIILHOTO YIPABJICHUS MPUPOJHBIMU pPECypcaMM M MX
UCIOJIb30BaHue. JlocTrkeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

[Toprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumer u cxembl: «[lumessie nenuy, «buoleHo3: coctaB u CTpykTypay, «IIpupoaHbie
coobmectBay, «llenu mnuTanus», «Okomoruyeckas mnupamuaa», «buocdepa u uyenosexy,
«2KocucreMa MUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «bHOIeH03 BOgoEMay,
«Arponeno3», «lIpuMmepHble aHTPONOTE€HHbIE BO3JACUCTBUS Ha NpUpPOAY», «Baxkuelue
WUCTOYHUKHU 3arps3HEHHs] BO3[yXa M TPYHTOBBIX BOa», «llouBa — BakHEHIIas COCTaBISIOIIAS
ouoctheprr», «®Dakrtopsl gerpagauuu  nouB», «[lapHukoBBIE  3PdexT»,  «DaKTOpbI
PaaMOaKTUBHOTO 3arpsisHeHUsT Ouochepr», «Obmas cTpyktypa 6unocdeps», «Pacnpoctpanenue
XKHU3HU B Ouocdepe», «O30HOBBINA 3kpaH Ouocheps», «KpyroBopor yriepoga B Ouochepe»,
«Kpyroeopot azora B Ipupoae».

OOGopyaoBaHue: MOJETb-aNTUIHKAIUs « TummaHbie OMOIIeHO3bI», Tepbapuil «PacTurensubie
coobiecTBay, koyuiekuuu «buoneHo3», «Bpeautenun BaKHEHIINX CETbCKOXO3HCTBEHHBIX
KyJIbTyp», TepOapuu ¢ KOJJICKIIMM PACTCHUW W >KMBOTHBIX, MPHHAICKANINE K Pa3HBIM
HKOJIOTHYECKUM TpymnaM oxHoro Buna, Kpacnas kuura Poccuiickoit @enepanuu, n3o0paxeHus
OXpaHsIeMbIX BUJIOB PaCTEHUIN U KUBOTHBIX.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOITPAMMBI [10 BMOJIOTMM HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

Cormacho @I'OC COO, ycranaBauBalOTCsi TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS
00y4JarIUMHUCS MPOTPAMM CPETHETO OOIIEro 0O0pa3oBaHUs: JIMYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crTpykType JIMYHOCTHBIX pPE3yJIbTATOB OCBOCHHS IMpeaMeTa «BHONOrus» BbIICICHBI
CIICAYIOUIME  COCTABIISIONIME: OCO3HAHME OOYYAIOIIUMHCS  POCCHHCKOM  TpakJaHCKON
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITCIBHOCTH M CaMOOIPEIEICHUIO,
HAJIMYUE MOTHBALMU K OOYYCHHUIO OHOJIOTHH, IICJICHAIPABICHHOC pa3BUTHE BHYTPEHHHUX
yOSXKICHUI JTMYHOCTH HA OCHOBE KJIFOUEBBIX I[CHHOCTCH M UCTOPHYECKHX TPAIMLUI Pa3BHTHSI
OHMOJIOTMYECKOTO 3HAHHMS, TOTOBHOCTh M CIIOCOOHOCTh 00YUaIOIIMXCsI PYKOBOJICTBOBATHCS B CBOCH
JESITEIbHOCTH 1[CHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMH, MPHCYIIUMH CUCTEME OHOJIOTHYECKOTO
00pa3oBaHusi, HATMYUE DKOJIOTUYECKOrO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBHUTh LIEJIU U CTPOHMTH
JKU3HCHHBIC TITaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS Mpeamera «BHONOTHS) TOCTUTAIOTCS B CIMHCTBE
y4eOHOM M BOCIUTATEIBHOHN JEATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCHHCKUMHU
COIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU M JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPHHITHIMHA B
o0IlecTBe MpaBWIaMH U HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT IPOIIECCAM CaMOMO3HAHMS,
CaMOBOCIIUTaHMsI U CaMOPA3BUTHS, PA3BUTHsS BHYTPEHHEW MO3HMIMU JIUYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY W TIPABOIMOPSIKY, YEIOBEKY TPyJa W CTapIieMy TOKOJICHUIO, B3aUMHOIO
YB@XKCHHUS, OCPE)KHOrO  OTHOLICHUS K  KyJbTYPHOMY  HACICIUI0 M TPAJUIHUSAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLEen cpeie.

JIMuHOCTHBIE PE3yJIbTaThl OCBOCHUS yueOHOro mpeamera «BHONOTHS» AOIDKHBI OTPaXKaTh
TOTOBHOCTh U CIIOCOOHOCTH 00YYaroUIMXCsi PYKOBOJCTBOBAThCS CHOPMUPOBAHHOW BHYTpPEHHEH
MO3MIIMEH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX OpPUEHTALMN, TO3UTHUBHBIX BHYTPEHHHX
yOSXKICHUH, COOTBETCTBYIOUIMX  TPAJAUIMOHHBIM  IIEHHOCTSIM  POCCHICKOTO  OOINECTBa,
pacuIpeHre >KU3HEHHOTO OIbITa M OIbITa JIEITEILHOCTH B IMPOIECCE peau3alliil OCHOBHBIX
HAIpaBJICHUH BOCITUTATEIBHOM JESITEIBHOCTH, B TOM YUCIIC B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMUPOBAHHOCTh ~ TPAKIAHCKOW TMO3UIMH  OOyYaroOIIerocss Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJICHA POCCHICKOTO O0IIECTBa;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IpaB M OOSA3aHHOCTEH, yBaKEHHE 3aKOHA W
NPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESITEIBHOCTH MPH CO3AaHUU YyUEOHBIX MPOEKTOB,
pellieHUH yueOHBIX M MO3HABATEIIbHBIX 337124, BHITIOJTHCHUU OMOJIOTHUECKUX YKCIICPUMECHTOR;

CIIOCOOHOCTh ~ OTPEAENSATh COOCTBEHHYIO TIMO3UIIMI0O [0 OTHOMICHUIO K SIBICHHUSM
COBPEMEHHOW KHU3HH U OOBSCHSATH €€;



YMEHHE Y4YUTBIBATh B  CBOMX  JICHCTBUSAX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C pa3HbIMHU YOEXKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSAMU U COLMATbHBIM
MIOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHHMYECTBY B MPOILECCE COBMECTHOIO BBIMIOJIHEHUS Y4€OHBIX,
MO3HABATEJIbHBIX W HUCCJENI0BATENbCKUX 3a7a4, YBAXKUTEIBHOIO OTHOIICHHS K MHEHHIO
OTIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOM TPa)kTaHCKON UJIEHTUYHOCTH, NMaTPUOTU3MA, YBOKECHHS K
CBOEMYy HapoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepen PoaMHOMN, ropaoctu 3a CBOW KpaH, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K TMPUPOJHOMY HACICAMID M NaMATHUKaM [PUPOJBI,
JIoCTIXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX, TPY/IE;

CIOCOOHOCTH OIIEHUBATH BKJIA/l POCCUNUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OUOJIOTHH,
MOHMMAHUSA 3HA4YeHHUS OWOJIOTMM B TO3HAHUHM 3aKOHOB MPHUPOMABI, B JKU3HU 4YEJIOBEKA H
COBPEMEHHOT0 00IIeCTBa;

unenHas yoexaEHHOCTh, TOTOBHOCTh K CIY>KeHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapoaa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MTOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUNBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOUM POJIUTENISIM, CO3JJaHHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOr0 BOCIUTAHMS:

ACTETUUYECKOE OTHOIIEHHE K MHpPY, BKIIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHWE YMOITMOHAIEHOTO BO3ICUCTBUS KUBOUM MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJIEHHUE MPOSBIATH
KaueCcTBa TBOPUYECKOH JIMUHOCTH;

5) ¢usuyeckoro BocnUTaHUS, (POPMHUPOBAHUA  KYJbTYPbl  3A0POBbA M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHHE U peanu3allysl 3I0pOBOTO M 0e30MacHOro 00pa3a KU3HU (30pOBOE MHUTAHUE,
COOJIOZICHHE TUTUEHWYECKUX TMPaBWII U HOPM, COATAHCUPOBAHHBIN PEXUM 3aHATHI U OTIbIXA,
perynsipHass gu3nueckas aKTUBHOCThH), OEPEKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3UUECKOMY U ICUXHUYECKOMY 3/10pPOBbIO;

MOHMMAaHWE IICHHOCTH TMPaBWI WHAMBHIYyAILHOTO U KOJUJIEKTUBHOTO 0€30MacHOro
MOBEJCHUS B CUTYaAlUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;



OCO3HAHHE TOCJIEACTBUN M HENPUSITHUS BPEAHBIX IPUBBIYEK (YHOTPEOIEHMS aIKOTOoJId,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTEepCTBa, TPY10JII00HE;

TFOTOBHOCTb K AKTUBHOMW JI€ATEIbHOCTU TEXHOJIOTMYECKON U COLMAIbHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIIOIHITH TAKYIO JESTEIbHOCTD;

MHTEpEC K pa3iuyHbIM cdepaM MpodeccHOHATBbHON NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIIeH mpodeccuu U peaTn30BhIBATh COOCTBEHHBIC JKU3HCHHBIC IIIaHbL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSIKEHUU BCEH
KHU3HH,

7) 3KOJI0THYECKOT0 BOCTIMTAHUS:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPUPOJe KaK UCTOYHHUKY >KU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBILICHUE YPOBHSI 3KOJOTMYECKOW KYJbTYpbl: IPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPeIbl;

OCO3HaHUeE T1100aIbHOr0 XapaKkTepa KOJOTHYECKUX MPOo0JIeM U MyTel UX peleHus;

CIIOCOOHOCTh HCII0JIB30BAaTh MpUOOpeTaeMble MPU W3YYEHUH OMOJIOIMM 3HAHUS U YMEHUs
IpU pEUIeHUH NpoOJieM, CBA3AHHBIX C PalMOHAIBHBIM MPUPOJONOIb30BaHUEM (COOIIOIEHIE
IpaBUi TOBEAEHUS B NPUPOJE, HANpaBIEHHBIX HAa COXpAaHEHHWE DPAaBHOBECHS B IKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AaKTUBHOE HENpUATHE JEHUCTBUHN, MPUHOCSIIMX BpEJ OKpYKalolled NpUPOIHON cpene,
YMEHHE IMPOTHO3UPOBATh HEOJArONpPUSTHBIE SKOJIOTHYECKHE IMOCIEACTBUS MPEAIPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIMYMe pa3BUTOIO SKOJIOTUYECKOTO MBILIUICHHUS,, 3KOJOTMUYECKOW KYJIbTYpbl, OIBITa
NESTEIbHOCTH  3KOJOTMYECKOM  HANpaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCSA HMH B
MIO3HABATENbHOW, KOMMYHHKATHBHOM W COIMAJbHON IPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKu M OOIIECTBEHHON MpPakTHUKH, OCHOBAHHOTO Ha JHANOre KYJbTYyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHE S3bIKOBOM M YUTATENBCKOM KYJIbTYphl KaK CPE/ICTBA B3aMMOAECHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMAaHUE creuu(PUK OMOJOTUM KaK HayKd, OCO3HAHUS €€ poiu B (POPMUPOBAHUU
PalMOHATIBHOTO HAYYHOTO MBIIIJICHHUS, CO3/IJaHUH LIEJIOCTHOTO MPEACTaBICHUsI 00 OKpY’KaroIieM
MHUpEe Kak O €IMHCTBE TMPHPOJBI, YEIOBEKAa M OOIIecTBa, B IMO3HAHUU TNPHUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHEHHs MPUPOJTHOTO PaBHOBECHS,;

yOeKAEHHOCTh B 3HAYUMOCTU OMOJIOTUHU Ui COBPEMEHHOM IUBMIM3AIMHU: OOecredeHus
HOBOTO YpPOBHS Pa3BUTHSI MEAWLMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEYECTBA, MIOMCKA MyTeH BhIXOJa M3 INI0OATBHBIX



HKOJIOTHYECKUX MPOOIeM U o0ecredeHus: epexoia K yCTOWYMBOMY Pa3BUTHIO, PATMOHAIBHOMY
UCIOJIb30BAaHUIO MPUPOIHBIX PECYpPCOB U (YOPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJIYYEHUU OMOJOIMUYECKUX 3HAHMM B LIEJSIX MOBBILICHUS OOILEH
KYJIbTYpBl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (yHKIIMOHAIHHON
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoi npu u3y4yeHun OUOJIOTHH;

IIOHMMAHHE CYLIHOCTM METOJOB IIO3HAHMs, HCIOJIb3YEMBIX B ECTCCTBCHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh IIOJy4yaeMble 3HAHUSA I aHaiuu3a M OOBSCHEHUs SBJICHUH
OKpYXaloIIero MuUpa M MPOUCXOJALIMX B HEM HM3MEHEHWHl, yMeHHe Jenarb O00OCHOBAHHBIE
3aKJIIOYCHHS HA OCHOBE HAy4YHBIX (AKTOB W HUMEIOIIUXCA JaHHBIX C IEJIbI0 IOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENbHO HCIOJIb30BaTh OWOJIOTMYECKHUE 3HAHMUA JJIS  pelleHHs
po0JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAHUE ILIEHHOCTU HAYYHOM AESATEIBHOCTH, TOTOBHOCTH OCYILECTBIATH MPOEKTHYIO U
HCCIIE0BATENIBCKYIO ACSITENBHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TFOTOBHOCTb U CHOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHMIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyY€HMIO HOBBIX 3HAaHUI 1O OHOJOIMH B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSAMMU.

METAINPEIJMETHBIE PE3YJIbTATHI

MertanpenmeTHbele pe3yjbTaThl OCBOEGHHUS yueOHOro mpenMeTra «buonorus» BKIIIOYAIOT:
3HaYMMble s (OpPMUPOBAHHUS  MHPOBO33PEHUS  OOYUYAIOMIMXCS  MEXKIHCIUTUTMHAPHBIC
(MeXTpeIMeTHBIE) O0IIeHAYYHbIE TOHATHUS, OTPAKAIOIINE [IETOCTHOCTh HAYYHON KapTUHBI MHpa
U crienu(pUKy METOAOB MO3HAHUs, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIus,
SBJICHHE, TPOLIECC, CUCTEeMa, HAy4YHBbIH (AaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsI, WCCIE0BaHNE, HAONIOEHNe, M3MEpPEHHEe, DKCIEPUMEHT M JIPYTHX), YHHBEpCAIbHBIC
yueOHble AeMcTBUs (ITO3HABATEJIbHbIE, KOMMYHUKAaTUBHBIEC, PETYJISATUBHBIE), 00ECIEUNBAOIINE
¢dopmupoBaHre (YHKIMOHATBHOM I'PaMOTHOCTHM M COIMAJIBHOM KOMIIETEHLUH OO0YYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCIUIITMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS W YyHUBEpCaJbHbIC Y4YeOHBIC JEHCTBUS B IO3HABATEIbHOH U
COIIMAIbHON ITPAKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS IMPOTPaMMBI CpPEIHEro oO0mmero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1CHCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE JICHCTBHUS:

CaMOCTOSITENIEHO (POPMYJIMPOBaTh M AaKTyaJIM3UPOBaTh TMpoOIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCTIOJIb30BaTh IPU OCBOCHUU 3HAHUI MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHATN3a, CHHTE3A,
cpaBHEHHUs, Kiaccudukanuy, oO0O0OIIEeHUs), PACKPBIBaTh CMBICI OHOJOTHYECKUX TMOHSATUI
(BBLAETIATH UX XapaKTepHbIE IPU3HAKU, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMH);



ONpEAENATh LN JEATENbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUHU HMX JOCTHUIKEHMUS,
COOTHOCHUTB PE3YJbTAThI ACATEIBHOCTH C TIOCTABICHHBIMU LIEJISIMHU;

UCIOJIb30BaTh OHOJIOTUYECKHE MOHATUS s OOBbsACHEHUS (PAKTOB M SBICHUM >KUBOU
IPUPO/IBL;

CTPOUTb JIOTUYECKHE pACCyKIEHUs (MHIYKTUBHBIC, JEAYKTHBHBIC, I10 aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUMSI B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

IPUMEHSTh CXEMHO-MOJEJIbHbIE CPEACTBAa JI NMPEACTABICHUS CYIIECTBEHHBIX CBS3ed U
OTHOIICHWHA B M3Y4aeMBIX OHMOJOTMYECKMX OOBEKTaX, a TAaKKe NMPOTUBOPEYMH pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOOIEeMbl C YYETOM aHAIM3a UMEIOIIUXCS MaTepUAIbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB ILEJIAM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJIMHHUPOBATh W BBINOIHATE pabOTy B YCIOBUSAX pPEaTbHOT0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE EHCTBUS:

BJIQJIETh HaBBIKAMU y4e€OHO-HCCIEIOBATENIbCKOW U MPOEKTHOW JEeSTeNbHOCTH, HAaBBIKAMU
paspelnieHuss npodaeM, COCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METO/0B
pelIeHHs PaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHbIE BBl JIEATEIBHOCTH M0 MOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAINU, PEOOPA3OBAHUIO U MPUMEHEHHIO B YUYEOHBIX CHUTyallUsX, B TOM YHCIE MPHU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX IPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THUIT MBIIUICHHS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHSATUSMU U METOJIAMU;

CTaBUTh U (OPMYIHMPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTENbHON AESITENTBHOCTU U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [PUYMHHO-CIIEJICTBEHHbIE CBA3M U aKTyallu3UpoBaTh 3ajady, BbIABUIAThH
TUNOTE3y €€ peleHus, HaX0AUTh apryMEHTBI JUI I0Ka3aTeIbCTBa CBOUX YTBEPXKACHUHN, 3a1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PELIECHUs 3aJa4l pPe3yJIbTaThl, KPUTUYECKU OLIEHUBATh
UX TOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh LEJICHANPABICHHBIA TMOMCK IepeHoca CPEJCTB M CIIOCOOOB JEHCTBHS B
poeCCUOHATIBHYIO CPELY;

yMETh IEPEeHOCUTh 3HAaHUS B  T[IO3HABATEIbHYID U  MPAKTHUYECKyl0  o0iacTu
KU3ZHENIEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTaTh HOBBIC HJAEH, MpeAsiaraTh OpPUTHHAIbHBIE MOAXOAbl M PEIICHUS, CTaBUTh
po0JIeMbl U 3a/1a4H, JOMYCKAIOLIUE allbTEPHATUBHBIE PEIICHNUS.



3) pa6ora ¢ nngopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX HH(OpManuu (Tekcre ydyeOHOro mocoOwus,
HAY4YHO-TIONYJISIPHON JINTEpaType, OMOIOTMYECKUX CIOBapsX M CHPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax nmaHHBIX, B MHTepHeTre), aHAIM3UpOBaTh WHGPOPMALMIO PA3IUYHBIX BHJIOB U (OpM
NPECTaBICHUS, KPUTUUYECKU OLIEHUBATD €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpochl M MPUMEHSTh pa3IMYHbIE METOAbI IpPU IOMCKE U O0TOOpe
Ouonornyeckoi HHGopMaIK, HeOOXOIMMOM /IS BBIIIOJHEHUS yUeOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCIOJIB30BAHUS HH()OPMAIIMIOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOJIB30BAHMUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO  BBIOMpPATh ONTUMAIBHYIO (OpMYy TIpEACTaBICHUS OWOIOTHYECKOM
uH(popMaiuu (cxembl, TpaduKH, JUarpaMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAyuHBIH S3bIK B KayecTBE CpeAcTBa INpu paboTe ¢ OMOJOTrMYEcKOi
uHpOpMaLKel: MPUMEHATh XUMHUYECKHE, (PU3MUECKHE W MaTeMaTUYeCKHe 3HAKW M CHUMBOJIBI,
dopmyibl, abOpeBUATYpy, HOMEHKIATYpy, WCIOIB30BaTh M TPeoOpa3oOBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJCTh HaBbIKAMU pACHNO3HABaHMUA U 3allUThl UHpOpMalLMH, HHPOPMALUOHHOM
0€30MacHOCTH JIMYHOCTH.

OBJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) o0menne:

OCYILECTBIISATh KOMMYHHUKAIIMM BO BCeX c(epax *KHU3HHU, aKTUBHO y4yacTBOBaTh B JUAlIOre
WINA JUCKYCCHH TI0 CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJICHUS OTHOCHUTEIFHO BBINIOJHEHHUS TMpEUlaraéMoi 3ajadd, y4YWUTHIBATH HMHTEPECH U
COIJIACOBAHHOCTB MO3ULUH JIPYTUX YYaCTHUKOB JMAJIOTa WM JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CpeACTBAa OOLIEHMs, MOHMMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MMPEIMOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallli, yMETh CMATYATh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMM OOILIEHHS W B3aWMOJICHCTBUSA, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOILEHHE K COOECeHUKY M B KOpPpPEKTHOU (opme
(bopMyIHpPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJIH30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh W WCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M WHIWBHIYyaJbHOH pabOTHI MpH
pelnieHnn OMOoJIOrHYecKo MmpoGsieMbl, 000CHOBBIBaTh HEOOXOIUMOCTh MPUMEHEHHUS TPYNIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH PEeLLICHUH y4eOHOM 3a1auu;

BBIOMpPATh TEMATHKy M METO/bl COBMECTHBIX IEWCTBUI ¢ y4€TOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH Ka)KI0TO WICHA KOJUICKTHBA;

OPUHUMATh LEJIM COBMECTHOH JAEATeNbHOCTH, OpPIraHU30BBIBATH U KOOPAMHUPOBATH
JIEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUM, PACIIPEAEIIATh POIU C YUETOM MHEHUN
YYaCTHHUKOB, O0CYKIIaTh PE3yIbTaThl COBMECTHOW PaOOTHI;



OLICHUBATh KaueCTBO CBOETO BKJIAJa M KaXKJOr0 yYaCTHHKA KOMAaH[bl B OOIIMK pe3yibTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE IIPOEKTHI, OLEHUBATh HACH C IMO3ULUU HOBWU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh I[MO3UTUBHOE CTPAaTErMUYECKOE IIOBEIEHUE B Ppa3IMYHBIX CUTyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OHOJOTMYECKHE 3HAHUS Ui BBIABICHUS NpPOOJIEM M HX pELIEHUS B
YKU3HEHHBIX U YYEOHBIX CUTYaLIUAX;

BbIOMpPATh Ha OCHOBE OMOJIOIMUECKUX 3HAHUI LIEEeBbIE U CMBICIIOBBbIE YCTAHOBKHM B CBOMX
JEHCTBUAX M IOCTYIIKAax 10 OTHOUICHMIO K XMBOW IPUPOJE, CBOEMY 3I0POBBI0 U 30POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBJIATh IO3HABATEJIbHYIO JI€ATEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (QOPMYJIHPOBaTH COOCTBEHHbIE 3aJadd B 0Opa30BaTEILHOM JEATENBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEIICHUs NMPOoOIeMbl C yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOr0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSABICHUIO IHUPOKOM 3pyAULIMU B pa3HBIX 001aCTAX
3HaHUH, TOCTOSIHHO MOBBIIIATh CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLICHHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIaJICTh HaBbIKAMM [TO3HABATEIbHOM peieKCUU KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBUH U
MBICITUTENIbHBIX MPOLIECCOB, UX PE3yJIbTATOB M OCHOBAHMM, MCIOJB30BaTh MPUEMBI pedrieKCuu
JUTSL OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJILTATOB AEATEIbHOCTH;

3) npuHsATHE CEOs1 U IPYTrUX:

MPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3yJIbTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP € TIO3UIMH JPYTOro YesloBeKa.

INPEAMETHBIE PE3YJIBTATbBI



[TpenmerHbie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouosoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crenugudeckue s yuyeOHoro npeamera «buonorus» HaydHble 3HaHMS, YMEHHS U
crocoObl JEHCTBMM IO OCBOEHHUIO, HHTEpIpeTalMM M NpeoOpa3oBaHUIO 3HAHWM, BHJIbI
JeSITEILHOCTH M0 MOJYYCHHUIO HOBOTO 3HAHMS M NMPHUMEHEHHUIO 3HAHWN B pa3jIMYHBIX y4eOHBIX
CUTYyaIMsIX, a TAKXKE B PEaJbHBIX KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX ¢ Ononorueil. B mporpamme
IPEIMETHBIE PE3yNIbTaThl IPEACTABICHBI 110 FoJjaM 00y4eHusl.

[TpenmerHble pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10 knacce 101K KHbBI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OWOJIIOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U
Hay4YHOT'O MHUPOBO33pPEHMsI, O BKJIA/I€ POCCHUMCKHUX U 3apyOEKHBIX yUEHBIX-OUOJIOTOB B Pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEPKaHHE OMOJOTHYECKUX TEPMHHOB U MOHATHI: )KHU3Hb, KIIETKA,
opranusM, MeTadosau3M (0OMEH BEIIECTB U MPEBPALLEHUE SJHEPTUN ), TOMEOCTa3 (caMOoperyisuus),
YpOBHEBas  OpraHu3alus  JKMBBIX  CHUCTEM,  CaMOBOCIHpPOM3BEAEHUE  (PEeHmpoayKLus),
HACJIE/ICTBEHHOCTh, U3MEHUYHUBOCTb, POCT U PAa3BUTHE;

YMEHHE W3Jaratb OWOJIOTHYECKHWE TEOpuH (KIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs,
LEHTpaJbHas JorMa MOJeKyJIsipHod Ouonoruu), 3akoHsl (I. Mennpens, T. Moprana, H. .
BaBunioBa) u ydeHus (0 EHTpax MHOrooOpa3us U MPOUCXOKICHUS KYJIbTYpHBIX pacteHuil H. U.
BaBuioBa), onpenensats rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIAJIETh METOAAaMH HAYYHOTO TO3HAaHUS B OWOJIOTHH: HAONIOJICHWE W OIMCAHHE
KHUBBIX CHCTEM, TIIPOLIECCOB U SIBIICHUH, OpraHW3alMsi M TPOBEACHUE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIIBKCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIy HCCIEAyEeMbIMU
BEIMYMHAMH, OOBSICHEHHE TMOJYYEHHBIX DPE3yJIbTaTOB, HCHOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BHIBOJIBI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATH CYNIECTBEHHBIC TMPU3HAKKA BHPYCOB, KIETOK MPOKAPUOT M IYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
IpEeBpallieHUs] YHEPrUU B KIETKe, (POTOCHHTE3a, IUIACTHUECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeW03a, OIIOJOTBOPEHHS, Pa3MHOKEHUS, WHINBUAYAIBHOTO DPa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHUE NMPUMEHATh MOJTy4YEeHHBbIE 3HAHMS I OOBSACHEHHsS] OMOJOIMYECKHX MpOLIECCOB U
SIBIICHUM, JUIs IPUHATUS MPAKTUYECKUX PELICHUN B TIOBCEIHEBHOW JKU3HU C LENbI0 00ecTiedeHus
0€30MTaCHOCTH CBOETO 37I0POBbS M 3/IOPOBBSl OKPYKAIOMIMX JIFOJIEH, COOJIOACHUS HOPM
TPaMOTHOTO TIOBEJCHHUS B OKpPY)KAIOMIEH NPUPOAHON cpeze, TMOHMMaHWE HEO0OXOAMMOCTH
UCTOJIb30BaHUS JIOCTH)KEHUH COBPEMEHHOM OMONOTMM M OMOTEXHOJOTHH JJIs pallOHAIBLHOIO
IPUPOIONIOIB30BAHNUS;

YMEHHE pemiaTh »JJIEMEHTapHBbIE TEHETHUYECKHE 3aJadyll Ha MOHO- W JAUTHOPHIHOE
CKpELMBaHKE, CLEIUIEHHOE HACJIE€JOBAaHUE, COCTABIIATh CXEMbl MOHOIMOPHUIHOIO CKpEIIMBAaHUS
JUIS IpeJICKa3aHMsl HAaclIeI0BAaHUS PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOpAaTOpPHBIE U MPAKTHYECKUE paldoThl, COOMIOAATh MpaBUia MPU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYTOBAHHEM;



YMEHUE KPHUTUYECKH OIICHWBAaTh M HMHTEPIPETUPOBATh HH(OPMAIUIO OHOIIOTHYECKOTO
COJIep’KaHusl, BKJIIOYAIONIYI0 TICEBIOHAyYHbIC 3HAHHS W3 Pa3jIMYHbIX HCTOYHHKOB (CpeaCcTBa
MaccoBoi MHGOpPMaIMU, HAYYHO-TIOMYJISIPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
HCCIIEIOBAaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC IHCHMEHHBIE U YCTHBIE COOOLICHHS, 0000Imas
OMOJOTHYECKYl0 HMH(OpPMAlMI0 M3 HECKOJbKMX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpeameTrHbIe pe3ynbTaThl OCBOCHHUS yueOHoro npeamera «buonorus» ¢ 11 knacce nOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OWOJIIOTUM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U
HAYyYHOTO MHUPOBO33PEHHUSI, O BKJIa/Ie POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH Y€JIOBEKa IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJACPKAHUE OMOJIOTHYCCKHX TEPMHUHOB U MOHSITHIA: BUJ, TTOIYJISIIHS,
reHo(oHA, HBONIOLHUSA, JABIXKYyIIUE CHIBI ((aKTOpbl) HBOJIOLMU, TMPUCITOCOOIEHHOCTh
OpraHW3MOB, BHUI000pa30BaHUE, JKOJIOTUYECKHE (AKTOPBI, HSKOCUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, IENH MUTaHHs, YKOJIOTHYECKas MIpamMua, Onoreorenos, ouocdepa;

yMEHHE u3JlaraTh OHWONOrHYeckne Teopun (dBoironmoHHass Teopus Y. JlapBuHa,
CUHTETHYECKasl TEOPHsI HBOIIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxonctea K. M.
bopa, depenoBanus riaaBHBIX HampaBieHuid u myTtel sBomouuu A. H. CeBeplioBa, yueHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BJIAZIETh METOAAMH HAYYHOTO TO3HAaHHUS B OMOJIOTHH: HAONIOJCHWE M OIHMCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB M SIBICHUN, OpraHM3als ¥ TMpOBeIeHHE OHOJIOTHYECKOrO
DKCIIEPUMEHTA, BBIIBWKEHUE THUIOTE3bl, BBISBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHUE IOJNYYCHHBIX pE3yJIbTaTOB, HWCIOJIB30BAHHBIX HAYYHBIX ITOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBHIBOJIBI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE MPU3HAKU CTPOSHUS OMOJIOTHYEeCKHX OOBEKTOB: BUJOB,
HOMYJISAUH, MNPOAYLEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OMOI€OllEHO30B U 3KOCHUCTEM,
O0COOEGHHOCTH  TIPOIECCOB:  HACJIEJACTBEHHOW  W3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUI000pa30BaHusl, MPUCIOCOOICHHOCTH OPTraHW3MOB, JIEHCTBHS SKOJIOTHYECKHX (DaKTOpOB Ha
OpTaHU3MBI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, aHTPOTIOTEHHBIX H3MEHEHHH B
HKOCHUCTEMaxX CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB M OHMOT€OXMMHUYECKMX LHUKIOB B
o6uocdepe;

YMEHHE TPUMEHSATh TOJTyYCHHBIC 3HAHUS I OOBSICHEHHS OMOJOTHYECKUX MPOIECCOB U
SIBIICHUH, I TPUHSATHUS IPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM KU3HU C 1IETBI0 00eCcTieueHus
0€30IaCHOCTH CBOETO 37I0POBbS M 3/I0pPOBbSl OKPYKAIOIIMX JIIOJIEH, COOIOACHUS HOPM
TPaMOTHOTO TIOBEJCHHS B OKpPY)KAIOMIEH NPUPOAHON cpeze, TOHMMaHWE HEO0OXOAMMOCTH
UCIIOJIb30BaHUs JIOCTHKEHUM COBpEMEHHOM Oouonoruu IE paloHaIbHOrO
MPUPOIONIOTB30BAHUS;

YMEHHE pelIaTh 3JEeMEHTApHbIE OHMOJOTHYECKHE 3aJaud, COCTABJISITH CXEMBI IMepeHoca
BEIIIECTB 1 SHEPTHUH B IKOCHCTEMax (1M1 MUTaHUS );



YMEHHE BBINOJHATH JIAOOPAaTOpHBIE U TPAKTHYECKHe paldoThbl, cCOONIONATh MpaBUia NpU
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPHUTHYECKH OIICHWBATh M HMHTEPHPETHPOBATH WH(POPMAIHMIO OHOIOTHYECKOTO
COJICpKAaHMUs, BKIIIOYAIOIIYIO IICEBIOHAYYHBIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHKOB (CpelncTBa
MaccoBOi HMH(POpPMALUHU, HAYYHO-TIONYJSIPHBIE MaTepuaibl), paccMaTpuBaTh TIJ0OAIBHBIC
9KOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (hOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
HIO3HUIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC IHCHMEHHBIE U YCTHBIE COOOWIEHHs, 0000Imas
OMOJNIOTUYECKYI0O HMH(POPMALMI0 W3 HECKOJBKHX HMCTOYHHUKOB, TPAaMOTHO HCIIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJjau4ecTBo 4acos DJ1eKTPOHHBIE
N H (uudposbie)
[ auMEeHOBaHMeE pa31ejioB U TeEM NPOrpaMMbl Beero KOHTpoﬂbHHe HpaKTuquKne 06pa30BaTeﬂbele
padoThI padoTsI pecypel
Bu6nmoreka IJOK
1 buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBbl M UX OpraHU3arys 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUH COCTAaB U CTPOCHHUE KIIETKHU 8 1 bubmmorexa LIOK
P https://m.eds00.ru/7f41c292
Bu6nmoreka IJOK
4 HKu3HEIEATNLHOCTS KISTKH 6 https://m.eds00.ru/741c292
5 PazMHOXeHHE U HHOUBUYAbHOE Pa3BUTHE 5 1 Bu6nuoreka IJOK
OpraHu3MOB https://m.edso0.ru/7f41¢292
6 HacnencrBeHHOCTE M U3MEHUUBOCTD 8 15 bubmuoreka IIOK
OpraHu3MOB ' https://m.edso0.ru/7f41¢c292
7 Cenekrus oprann3mMoB. OCHOBEI 3 Bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 PesepBHOE Bpems 1 Eubmiorexa HOK
P P https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
11 KJIACC
KoaunuyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanme pa3aesioB u TeM
Ne Kontponbubie | Ilpaktnueckue | (uupposbie)
IporpaMmMsbI Bcero
paboThI paboThI o0pa3oBaTeJbHbIE




pecypchbl

1 DBOIOLMOHHAS OHOIOTHS 9 1 Egg;%ﬁi;ié‘g?l:ﬂ fA1cc74

2 Bo3sHukHOBEHHE U pa3BUTHE KU3HU HA 9 05 Bubnuorexa LJOK
3emiie https://m.edsoo.ru/7f41cc74

3 Opranu3Msbl 1 OKpY’Karolas cpeia 5 1 EH6J1,HOTeKa LOK
https://m.edsoo.ru/7f41cc74

4 Coo01m1ecTBa M SKOJIOTHYCCKHE CUCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74

5 PezepBHOE Bpemst 2 EH6H,HOTeKa OK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I1IO 34 25

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE

OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. 10 xnacc 6uonorus [Taceunuk B.B., Kamenckuii A.A., Pyomnios A.M. u npyrue
/Tlox pen. [Naceunnka B.B. Axunoneproe o6mectBo «M3maTenbcTBo

«ITpocsenienue»
2. 11 kmacc ouonorus [Taceunuk B.B., Kamenckuii A.A., PyomoB A.M. u npyrue

/Tlon pen. [Taceunuka B.B. AkimonepHoe obmiectBo «M31aTenbcTBO
«ITpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI

CETHU UHTEPHET

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