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[Ipu pazpaboTke mHporpaMmbl MO OUOJIOTUU TEOPETUUECKYI0 OCHOBY IS
OnpeJeNeHusl MOAXOA0B K (OPMHUPOBAHUIO COJAEPNKAHUSA Yy4yeOHOro mnpeaMmera
«buonorus» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, CoaepKaHMs, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIMX LEJNISIX U
MPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO
oO1ero oo6pazoBanus B Poccuiickoit denepaiinu, a Takxe Moa0KeHUs 0 crierupuxe
Ouosioruu, €€ 3HAYECHUUM B TIO3HAHUM JKUBOM MNpUpPOABI U OOECHEUCHUU
CYLIECTBOBAaHUS 4YeNoBeYeCKOro odimiecTtBa. COrilacHO Ha3BaHHBIM MOJIOKEHHSIM,
oTpeJiesIeHbl OCHOBHBIE ()YHKIIUU MTPOTPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma o 6mosorun Aa€T MpeACTaBICHUE O LENsIX, 00 00IIeH cTpaTeruu
00y4eHUs, BOCIUTAHUS U pa3BUTHS 00yJaIOIKUXCA CPEACTBAMH yueOHOr0 IpeAMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEPIKAHUE, €TO CTPYKTYPY,
pacnpeneseHue Mo pasfeslaM M TeMaM, PEKOMEHIYEMYIO IOCIe0BaTeIbHOCTD
M3YUYEHUsI y4eOHOr0o MaTepHaia ¢ Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsA3€H, JIOTMKM 0Opa30BaTENbHOTO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEHN
00y4Jaromuxcs.

B mporpamme 1o 6M0JI0THY TaKkKe YUYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMbIM
JUYHOCTHBIM, METaNmpeJAMETHbBIM M MPEJAMETHBIM pe3ylibTaTaM oOOy4YeHUs B
hopMHupoBaHUHU OCHOBHBIX BUIOB y4eOHO-103HaBaTEIbHOU
NeATEeNIbHOCTU/Y4eOHbIX JCHUCTBUII 00ydYaroluxcsi MO OCBOCHHUIO COJAEPKAHUS
OMOJI0rnYecKoro o0pa3oBaHMsl.

B nporpamme no ouonorun (1011 kiaccel, 6a30BbIil ypOBEHB) peaiM30BaH
MPUHIUI TPEEMCTBEHHOCTH B U3YYEHUM OUOJOrUM, Onarojgapss 4yemy B HeW
MpPOCMATPUBAETCSI HAMNPABICHHOCTh HA pa3BUTUE 3HAHUM, CBS3AHHBIX C
(bopMHUpoOBaHUEM €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, FIKOJOTHUUECKOTO MBIILUICHHS, TPEICTABICHUN O 3JI0POBOM
o0Opa3e XKM3HM U OEpeKHbIM OTHOUIEHHMEM K OKpY)Karolleil NpUpOAHOW cpene.
[loaTOMy Hapsigy ¢ M3ydyeHHEM OOLIEOMOJIOTMUECKUX TEOpUH, a Takke 3HaHUU O
CTPOCHHH >KUBBIX CUCTEM Pa3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX IPOLIECCOB B MPOrpaMMe Mo OHUOJIOTMHU YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEIHEBHOM JKU3HU JJIsl pEUICHUS MPUKIIAIHBIX 3a/a4, B
TOM 4YHcClie: NpO(UIAKTHUKY HACIEIACTBEHHBIX 3a00JIEBaHUN YENOBEKA, MEIUKO-
IreHEeTHYECKOr0 KOHCYJIbTUPOBaHUs, 000CHOBAHUS 3KOJOTHUECKH LEJIECO00Pa3HOro
MOBEJCHUS B OKPYKAIOLIEH NMPUPOJHON Cpee, aHAIN3a BIUSHUSA XO3IMCTBEHHOU
JIEATEeIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHue BHUMaHUS K TNPUKIAJHON HAMpaBIEHHOCTH Y4eOHOro mpeaMera
«buronorus» NpoJUKTOBaHO HEOOXOIUMOCTHIO 00ECTICUCHUS YCIIOBUM JIJISI pEIICHUS



OJTHOM M3 aKTyaJIbHbIX 3a]a4 LIKOJIbHOTO OMOJIOTHYECKOTro 00pa3OBaHUs, KOTOPAs
npeanoiaraer GOpMUPOBAHHE Y OOYyHAIOLIUMXCS CIIOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIErOCsS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obOecrieunBaeT (GOpMUPOBAHUE Y OOYYAIOUIUXCA MPEACTABICHUU O
HAay4YHOH KapTHUHE MUpA, paciivpseT U o0oOLIaeT 3HaHUA O KUBOW NpHUpoAe, €€
OTJIMYUTENIbHBIX MpPU3HAKaX — YpPOBHEBOW OpraHM3alMd M 3BOJIIOLUH, CO3JAET
YCJIOBUSL  JJiA: TIO3HAHMS  3aKOHOB  KUBOM  mpupoAbl, (GOpPMUPOBAHUS
(YHKUMOHAIBHOW TI'PAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M Oe3omacHoro ooOpasa
KU3HU, SKOJIOTMYECKOr0 MBIIUICHUS, IEHHOCTHOTO OTHOILICHUS K KUBOU MPUPO/IE
U YEJIOBEKY.

Bonbioe 3HaueHne OMOIOTUSI UMEET TAKXKE JJIsl PEIICHUSI BOCIUTATENIbHBIX U
pa3BHBAIOIIMX  3aJad  CpeJHero  odmero o0pa3oBaHMs, COLUMAIM3ALUU
oOyuvaromuxcsa. M3yuenne Ouosniorun oOecrneunBaeT yCaoBUs sl POPMHUPOBAHUS
WHTEJUICKTYadbHbIX, KOMMYHHKAIIMOHHBIX W HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJBTYpbI, CHOCOOCTBYET HMHTETpali OWOJIOTMYECKUX 3HAHUHU C
MPEACTABICHUSIMU U3 JPYTUX YUYEOHBIX MPEJIMETOB, B YACTHOCTH, (DU3UKH, XUMUU U
reorpapuu. Ha3aHHble NOJIOKEHUS O MpeJHA3HAYEHUU Y4eOHOro mpeaMera
«buonorus» CcOCTaBWIM OCHOBY I OIpEAeNieHHus IMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAaHUIO €ro COJAEpKAaHMs, MPEJCTaBICHHOr0O B Mporpamme 1o
ouosoruu.

Otb6op coxepxkaHus yyeOHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOIO MOJX0Ja, B COOTBETCTBUU C
KOTOPbIM OO0ydYaronuecs JOJDKHbl OCBOMTh 3HAHUS W yMEHUSA, 3HAYUMBIC IS
dbopmupoBaHus 00IIEl KyJIbTYphl, ONpPEACISIONIME aJeKBATHOE IOBEJACHUE
YeJIoBEKa B OKpYXKaroled NpUpOAHOU cpefie, BOCTpEOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TPAKTUYECKOU nesTenbHocTH. Oco0oe MECTO B ATON cHCTeMe 3HaHUU
3aHMMAIOT 3JIEMEHTHI COJIepKaHUs, KOTOPBIE CIIy>)KaT OCHOBOMU i1 (POPMHUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAayYHOW KapTUHE MuUpa U
IICHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  TyMaHU3alUU
OMOJIOrnYecKoro o0pa3oBaHMsl.

CTpyKTypupOBaHHE COJAEpXKaHUS Y4YeOHOro MaTepuaja B Hporpamme Io
OMOJIOTMM OCYILECTBIEHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu u
ABOJIIOLMHU. B COOTBETCTBHUHU C 3TUM B CTPYKType yueOHoro npenmera «buonorus»
BBIJICJICHBI CIIEIYIOIINE COJEpKaTeIbHble JTMHUU: «buosorus kak Hayka. Metoasl
HAay4yHOIo mNo3HaHus», «KieTka kak Ouosoruueckas cuctemay, «OpraHuszM Kak
Ouonoruyeckas cuctema», «CuctemMa M MHOTrooOpasve OpraHU4YEeCKOro MHpay,
«IBOTIONHMS KUBOU MPUPOIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.



Lens n3ydenus ydebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIMOHAJIBLHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOTO paHra u MOpUOOpeTeHHE YMEHUMH
WCIIOJIB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIIEHUH OOBEKTOB
KUBOU MPUPOJIBI U PEIICHUS PA3TUIHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTimkeHue 1enu u3ydeHus yueOHoro npeamera «buonorusi» Ha 6a30BoM
ypOBHE 00eCIeUNBAETCS PEIICHUEM CIEAYIONINX 3aay:

OCBOCHUE OOYUYaIONIUMHUCS CUCTEMbl 3HAHUU O OUOJOTUUYECKUX TEOPHUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBWiaX, CIyKallluX OCHOBOM
st (OpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HaYyYHON KapTUHE Mupa, O
METOJ]aX HAy4YHOTr'0 MO3HAHMS, CTPOCHUHM, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOIOTHH;

dbopmupoBaHue y OOYyYaIOIIMXCS TMO3HABATEIbHBIX, WHTEJUICKTYaJIbHBIX H
TBOPYECKHX CIOCOOHOCTEH B MpollecCe aHalu3a JaHHBIX O IMYTAX pPa3BUTUS B
OMOJIOrMM HAy4YHBIX B3IJISIIOB, MAEH W MOAXOAOB K H3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIlNY;

CTAHOBJIEHHUE Yy OOydarommxcsi oOmed KyJabTypbl, (QPYHKIHOHAJIBHOU
IPAMOTHOCTH, PA3BUTUE YMEHUU OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa KUBOU MPUPOJIBI HA OCHOBAHHUH 3HAHUH M OTIBITA, MTOTYYEHHBIX TTPH U3YUCHUU
Onojoruu;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON NESATEIBHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTU IO3HAHUSI YEIOBEKOM 3>KHUBOM
MPUPOBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIIPU NPOBEICHUU OMOJIOrMYECKUX UCCIICIOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHUM JUIsl TOBBIINIEHUS YPOBHS
AKOJIOTUYECKOUN KyIbTYpbl, 1Sl (HOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUHN B TIOBCETHEBHOW JKU3HU IS
OLICHKH MOCJIEJICTBUI CBOEH AESATEILHOCTH MO OTHOIIEHUIO K OKPY’KaIoIIeH cpee,
COOCTBEHHOMY 3JIOpPOBbIO, OOOCHOBaHHUE M COOJIIOACHUE Mep NPOPUIAKTUKU
3a00JeBaHUI.

B cucreme cpeanero oOuiero oOpaszoBanus «buonorusi», uzydaemasi Ha
0a30BOM ypOBHE, SIBIII€TCS OOSI3aTENbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHON obnactu « EcTecTBEeHHO-HAYUYHBIE PEMETHI.

JI71st u3yueHus OMoJoru Ha 0230BOM YPOBHE CPEIHETO 00IIEero 00pa3oBaHuUs
otBoauTcs 68 gacon: B 10 kitacce — 34 gaca (1 gac B Hexnenio), B 11 kimacce — 34 yaca
(1 yac B Heneno).



COIEPXAHUE OBYUEHUA
10 KVIACC

Tema 1. buoJiorusi Kak HaykKa.

buonorus xak Hayka. CBsizb OMOJOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HaykaMu, (uiiocopueid, ITUKON, 3CTETUKON U MPaBOM.
Ponb 6uonoruu B GopMupoBaHUU COBPEMEHHOM HayuyHOU KapTuHbl Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOJIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OMKMCAHHUE,
u3MepeHue, Kiaccuukamusi, MOJEIUpPOBAaHUE, CTaTUCTUYecKas oO0paboTka
JAHHBIX ).

JdeMoHCcTpanum:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuipl U cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Mcnonp3oBaHue pa3IWYHBIX METOJIOB MPHU
M3YUYEHUU OUOJOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U MX OPraHU3AIUSA.

Kubie cuctembl (OMOCHCTEMBI) KaK MpeIMET u3yueHust ouonoruu. OTindne
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ne. YPOBHHU OpraHU3AIMH OMOCHUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHOTe0IeHOTUYECKU ), OMoCEpHBIil.

JdeMoHCcTpanum:

Tabmuipl 1 cxeMbl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHU OpraHU3alUU
YKUBOU IPUPOIBI».

O6opynoBanue: monenb Monekyisl JITHK.

Tema 3. XumMHn4ecKuil COCTaB U CTPOEHHUE KJIETKH.

XUMHUYECKAN COCTaB KIETKH. XHUMHUYECKUE DJIEMEHTHI: MAKPOIJIEMEHTHI,
MHKpPO3JIEMEHTBI. BoJia 1 MUHEpaIbHbIE BEILIECTBA.

OyHKIIMM BOABI W MHUHEpaJbHBIX BellecTB B Kierke. llommep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHune OelKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
Hes3ameHnnmMblie 1 3aMEHUMbIE aMUHOKHCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (IepBUYHAS, BTOpPUYHAS, TpPETHUYHAs U
YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHEe CBoiicTBa OenkoB. buonorunueckue
(byHKUMN OENKOB.



depMeHThI — Ouosiorndeckue katanuzaropbl. CTpoeHue hepMeHTa: aKTUBHbBIN
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Burtamunbl. Otauuus
(bepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYrneBoabl: MOHOCaXapu/ bl (TJIHOK03a, pru003a U 1e30KCUpr003a), Tcaxapuiabl
(caxapo3a, JaKTO3a) MW TOJMcaxapuibl (Kpaxmaj, TJIMKOTEH, IeJUII0JI03a).
buonorndeckue QPyHKIHUH YTII€BOIOB.

Jlunuael: Tpurauuepunsl, ¢dochoaunuasl, crepounbl. [ 'uapodunsHO-
ruapodoOHbie cBoicTBa. buonornyeckue @ynkuuu aunuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIUMHJIOB KaK UICTOUHUKOB SHEPIHUHU.

Hyxnennossle kucnorsl: JHK u PHK. Hyxneotuasr — MoHOMEDPHI
HyKJIenHOBbIX KucaoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenune u ¢pynkuuun PHK.
Bunst PHK. AT®: ctpoenne u GyHKIIHH.

[uTosorus — Hayka o kieTtke. Knerounas teopust — npumep B3auMOAECHCTBUS
ujen u pakToB B HAYYHOM MMO3HAHUU. MeTO/bl U3YUYEeHUS KIIETKHU.

Kinertka kak nenoctHas *uBasi cucrema. OOIye Npru3HaKK KIETOK: 3aMKHYTast
HapykHas memOpana, moiekynsl JIHK kak renermueckuil ammapar, cucrema
CUHTe3a Oelka.

Tunel KIETOK: dyKapuoTHueckas U mpokapuotuyeckas. OcoOeHHOCTH
CTpOCHHsI TIpokapuoTudeckod kietku. Kierounas crenka Oaktepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, XUBOTHOU H
IpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTCHKA, TIIMKOKAJIMKC, UX
¢dbynkiuu. [1nazmatuyeckas MemOpana, e€ cBoiicta u pyHkuuu. [{uronnazma u eé
opraHonabel. OgHoMemOpaHHble opraHouabl kiaeTku: OIIC, ammapatr I'omabmxu,
nnu30combl. [loyaBTOHOMHBIE OpPraHOWJIbl KJIETKU: MUTOXOHAPHUH, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUA W TacTuA. Bunabl mnactua. HememOpanHbie
OpraHOUJbl KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP, IIEHTPUOJH, PECHUYKH,
KIyTUKU. QyHKIIMU OPraHOUI0B KJIETKU. BrirroueHus.

Snpo — perynatopHsblil neHTp kieTku. CTpoeHue snapa: siaepHas 000JI0UKa,
Kapuoruia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Juarpammel: «PacripeiesieHne XuMUYECKNX 3JIEMEHTOB B HEKUBOU ITPUPOIEY,
«PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOU ITPUPOJEN.

Tabmunpsl 1 cxembl: «llepuogmyeckas Tabmuiia XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKyIbl BOJb», «buocunrtes 6enka», «CTpoeHHE MOJIEKYIIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHue moliekyibl



AT®y», «CtpoeHHE 3YKApHUOTHYECKOW KIETKN», «CTpPOECHHE >KMBOTHOM KIIETKW,
«CTpoeHuEe pacTUTENbHOU KIETKH», «CTpoeHHe MPOKAPUOTUUYECKOU KIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIeBOAb, «JIumuas».

OG6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYJOBaHHWE [Jisi MPOBEICHUS
HaOJIIOJICHUM, HW3MEpPEHHM, SKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTENIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KIETOK.

JlaGopaTopHble ¥ NPaKTUYeCKUE PadoThI:

Jlaboparopnast pabora Ne 1. «l3ydyeHue KaTaaUTHYECKOW aKTUBHOCTU
(dhepMeHTOB (Ha mpUMepe aMujIa3bl WIIM KaTaaasbl)y.

JlaboparopHass pabora No 2. «l3ydyeHue CTpOEHHUS KIETOK pacTeHUIA,
KUBOTHBIX M OaKTepuil MOJI MUKPOCKONOM Ha TOTOBBIX MHKpOIpenaparax u Hux
OMHCaHUE.

Tema 4. ’KusHe1esITeJIbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTa0oIu3M. ACCUMUIIALNS (TUIACTUYECKU OOMEH) U
TACCUMUIIAIMSA (PHEPreTUYECKUM OOMEH) — JBE€ CTOPOHBI €IMHOTO IIporecca
Metabonu3ma. Polib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUU B IMOHUMAHUU
MeTadou3ma.

Tunsl oOMeHa BelecTB: aBTOTpo(dHBIN U rerepoTpodHbIit. Ponb pepmenToB B
oOMeHe BellleCTB U PEeBPAIllCHUU YHEPTUH B KIIETKE.

®otocunte3. CBeroBass u TemHOBas (a3bl (dorocuHTe3a. Peakuun
dbotocunTesa. DPpdekTUBHOCTL PoTOCHMHTE3a. 3HaUeHNE (OTOCHHTE3A IS KU3HU
Ha 3emiie. Bausinue ycnoBuii cpeabl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €O
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMmocuHTe3. XEeMOCHHTE3UpYIolue OakTepun. 3HAaUeHUE XEMOCHHTE3a IS
KU3HU HA 3emIIe.

OHepreTuueckuii oOMeH B KieTke. PacliemyieHne BellecTB, BbIJCICHUE U
AKKyMYJIMPOBAHHUE SHEPTUHU B KJIETKE. JTalbl SHEPreTHUeCKoro oomena. ['nukonus.
bpoxenue u ero Buabsl. KucimopogHoe OKuCIEHUE, WU KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunrpoBanue. IPPHEKTUBHOCTh FIHEPrETUIECKOr0 OOMEHA.

Peakuiuu wmatpuuHoro cunrte3a. [enernueckas wundpopmanus u JIHK.
Peanuzanusa reHernyeckol uHpoOpManuu B KIETKE. [ €HETMUECKUM KOJI U €ro
cBoicTBa. Tpanckpuniusi — Mmatpuunbiii cunte3 PHK. Tpancnsiuus — Ouocunrtes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amuHOKHUCIOT. Poib pubocom B
OouocuHTe3e Oenka.

Heknetounsie ¢hopmbl xKu3HU — BUpyChl. ctopust otkpeiTust Bupycos (/. U.
NBanoBckuit). OCOOEGHHOCTH CTPOEHHUSI U IKU3HEHHOTO LHKJIa BHPYCOB.
bakrepnodaru. bone3snn pacTeHui, >XHMBOTHBIX M 4YEJOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedummura yenoseka (BY) — BozOyaurens CIIN/a.



OOpatHast ~ TpaHCKpWMIMS, peBepTaza ©W  HWHTerpaza.  IlpodumakTrka
pacrpoCTpaHEeHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuios, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmunbl 1 cxembl: «Tunbel nutanusy, «Metaboauzm», «MHUTOXOHIPHUSIY,
«OHepreTH4eckuit oOMeH», «Xiopormiaact», «Dotocunred», «Ctpoenue JIHK»,
«CtpoeHue U GyHKIIMOHUPOBAaHHUE reHay, «CuHTe3 Oenkay, « 'eHeTHYeCKuil Koy,
«Bupycw», «baktepuodarn», «Ctpoenue u xu3HeHHbIH Uk Bupyca CIIN]a,
oaktepuodaray, «Pemnmukamus JJTHK».

O6opynoBanue: Moaenu-anmnkanuu «Yasoenne [IHK u Tpanckpumnumsy,
«buocuntes 6enkay, «CTpoeHue KIeTku», moaeib cTpykrypsl JJHK.

Tema 5. PasMHOKeHHe M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounslil 1muki, WM >KU3HEHHBIA LUK KieTku. VMHTepdaza u MuTO3.
[Ipomecchl, mpotekatonue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBI HabOp — KapuOTHIL.
JluniouaHblA W TAIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJbI.
[uTosornuecKkne OCHOBBI PA3MHOXKEHUS W  HWHIUBUAYAJIbHOTO  PAa3BUTHUA
OpPraHu3MOB.

Henenue xietkn — muto3. Ctaguum mutosa. IIporecchl, NpouCXoasdiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOrMYECKU CMBICI MUTO3A.

[IporpamMmmupyemasi ruOENb KIETKA — allONTO3.

dopMbl pa3MHOKEHUSI OPTaHU3MOB: Oecroioe u noyioBoe. Buasl 6ecronioro
Pa3MHOXEHMS: JICJICHUE HAJABOE, I[MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXkeHUE. MckyccTBEeHHOE KIOHMpPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJIsl CEJIEKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIUYHUS OT OECIIONOrO.

Meiio3. Ctaguu meiio3a. Ilporecchl, OpouCXOAsIIME Ha CTaausIX Meio3a.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonormyeckuit cmbICa U
3Ha4YE€HUE MEeKno3a.

'amerorenes — mponecc o0Opa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[lonoBbie xene3bl: CEMEHHUKUM M SUYHUKUA. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30u[, SIHIEKJIeTKa) — CHEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIECTOK M crepmMaTo30uaoB. OIUIOA0TBOPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpHUOHAIBLHOE  Pa3BUTHE
(amOpuorenes). DTanbl YMOPUOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisuus, opraHorenes3. [loctamOpuoHanbHOe pa3BuTHe. TuIbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMpPsMOE, HenpsiMoe (JIMuyuHOYHOE). BimsHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOKIEHHBIE
YPOJCTBA.

Poct u pasButue pacreHuit. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOEHHE
CEMEHHU, CTAIUU PA3BUTHUSL.

JdeMoHCcTpanum:

Tabmuislt U cxeMbl: «®DOpMbI Pa3MHOXKEHHUS OpPraHU3MOBY, «J/[BoiiHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHun», «BereratuBHOEe pasMHOKEHUE
pacteHuity, «Jlenenue kieTku Oakrepuil», «CTpoeHHE TMOJOBBIX KIETOK»,
«Ctpoenue xpoMocoMmbl», «Kmetounbi nuki», «Pemmmkanus JITHK», «Mwutosy,
«Menos», «IIpsmoe u HenpsMoe pa3BuTue», «l'ameroreHes y MICKONUTAOLIUX U
4ye0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHMKPOCKOTI, MUKPOIIPENapaThl «CriepmMaTo30U bl
MJICKOIIUTAIOLIETO», «SilekneTka miekonuTammero», «KapuoknHes B KiIeTKax
KOpelKa JyKa», MarHuTHas MOJEIb-allUIuKausa «/leneHue KIeTKn», MOJEIb
JIHK, Mozenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopaTopnasi pabora Ne 3. «HabGmromenue MuTO3a B KIETKaX KOHYHKA
KOpEelIKa JyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnast pabora Ne 4. «M3yueHue CTpOEHHsI TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENAapaTax».

Tema 6. HacsiencTBeHHOCTh 1 MU3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaumn reHeTuku. Mictopus pa3Butus reHeTuku. Pones nuronoruu
U SMOpPHOJIOTUM B CTAHOBJICHUM TE€HETUKHU. BKiagm poCCHUCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TE€HETUKUA. MeETOolbl TEHETUKH (TUOPUIO0JIOrUUYEeCKUA,
[UTOT€HETUYECKUHM, MOJEKYISIpHO-TeHeTUYeCKuii). (OCHOBHbIE T'€HETHYECKHUE
NOHATHS. [ eHeTnueckass CUMBOJIMKA, UCIIOJIb3yeMasl B CXEMaxX CKPEIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUA IMPU3HAKOB, yCTaHOBIEHHbIE . MeHnenem.
MonorubpugHoe CKpelMBaHue. 3aKOH eJuHO-00pa3usi THOpPUIOB MEPBOTO
nokoJieHus. [IpaBuno oMUHMPOBaHUs. 3aKOH pacIIeIVIEHNs] TPU3HAKOB. [ unoresa
yuCTOTHI TaMeT. [10JITHOE U HEMOTHOE TOMUHUPOBAHUE.

JlurnObpuHoe  CKpeniMBaHMe. 3aKOH  HE3aBUCHMOTO  HaCleJOBaHUS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUSI.
Ananusupymoliee ckpenupanue. Mcrnonp30BaHne aHaTM3UPYIONIEr0 CKPENIMBaHUS
JUTSL OTIpEJIeSIeHHsI TeHOTUIIa 0COOu.

CuennenHoe HacneaoBaHue pu3HakoB. Padora T. Moprana no cuemnjieHHOMy
HACJIE0BaHUIO T€HOB. HapylieHue cluerieHus FeHOB B PE3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOpHUs HACIEACTBEHHOCTH. | €HETHYECKHE KapThl.



I'eneTtnka nosia. XpOMOCOMHOE ONpPEAEIIEHUE ITONA. AYTOCOMBI U IIOJIOBBIE
XpomocoMmbl. ['oMoramerHele W reTeporameTrHele OpraHus3mbl. HacienoBanue
MPU3HAKOB, CLEIUIEHHBIX C IOJIOM.

N3MeHunBOCTh. BBl N3MEHUYNBOCTU: HEHACIEACTBEHHAs U HACJICICTBEHHAS.
Posb  cpeapl B HEHACHEACTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOU(DUKAIMOHHONW U3MEHYMBOCTH. BapuanimoHHbIN psiji 1 BapualluOHHAST KpUBasl.
Hopma peakunu npuszHaka. KonnuecTBEHHBIE M Kau€CTBEHHBIE MPU3HAKU U HUX
HopMa peakinu. CBolicTBa MOAN(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrtBenHasi, Wid TeHOTUIIMYECKas, W3MEHUMBOCTh. KoMOMHATHBHas
M3MEHYUBOCTh. Melo3 W T0JIOBOM TpolecC — OCHOBA KOMOMHATUBHOMU
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kitaccudukaiusi MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYKUHbI MyTauui. MyTareHHble (pakTOpBbI.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HAClIeICTBEHHOM nu3menunBoctr H. 1. BaBuiosa.

BuesnepHas Hacne1CTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun yenoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YyeJIOBEKA: N'eHeAIOTHUECKUM, OJIM3HEIIOBBIN, IIUTOT€HETUYECKUHM, OMOXUMUYECKHM,
MOJIEKYJIAPHO-TEHE TUYECKUM. CoBpemeHHOe OIIPEACIICHUE TECHOTUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOILIBIO
[TI1P-anamn3a. HacmencTtBeHHble 3a00JICBaHUS UEIIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJIEACTBEHHOW MpPEeIpacroyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnueckne W reHeparthBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMIIBI
310pOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPO(UIAKTUKY U JICUEHUS T€HETUUECKUX
Oone3Hell. MeauKo-reHeTH4eCKOe KOHCYIbTUPOBAHHUE. 3HAUEHUE MEAUIMHCKOMN
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUU T€HETUUYECKUX 3a00JIeBaHUN YeI0BeKa.

JdeMoHCcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodees-Pecosckuii, H. Y. BaBumnos.

Tabnuiibl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €T0 [IUTOTeHETUYECKas
OCHOBa», «3aKOH pAaCIICIJIEHUS U €0 HUTOT€HETUYECKAs! OCHOBAY, «3aKOH YUCTOTHI
ramer», «lurubpunnoe ckpemuBanuey, «LluTonornyeckre OCHOBBI AUTHOPUTHOTO
CKpeluBaHusay, «Meno3», «B3auMoaencTBue ajajelbHbIX TeHOBY, «I eHeTnueckue
KapThl PACTCHUH, KUBOTHBIX U 4elIOBEKa», «['eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEIOBAHHUS, CIEIUICHHOTO C MOoJIoM», «KapHOTUIBI YeloBE€Ka W KUBOTHBIXY,
«Bunel mameHunBoCTHY», «MonudukanuonHas HU3MEHUYMBOCTHY», «HacnenoBanue
pesyc-hakropay, «['eHeTuka rpynm KpoBu», « MyTalmoHHass ©3MEHUUBOCTHY.

O6GopynoBaHue: MoJenu-anmauKanuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanuey, «JurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporipenapat «Jpo3odunay» (Hopma, MmyTaruu Gopmbl
KpBUIbEB M OKPACKH TeJa), repdapuii «I'opox moceBHOM».



JlaGopaTopHble U NpaKkTHYecKue padoThbI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIIHOTO H
JUTUOPUIHOTO CKPEUIUMBAHUS Y NPO30(HIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas padora Ne 6. «M3yyenue MoaupuKalMOHHON U3MEHUUBOCTH,
MOCTPOEHUE BAPUALMOHHOIO PsAia YU BAPUALMOHHON KPUBOMY.

Jlaboparopnast padora No 7. «AHanu3 MyTtanuii y apo30Quibl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktueckas pabora Ne 2. «CocTaBlieHHME U aHalu3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Centekuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M IMPOLECC. 3apOKICHUE CEIIEKIMU U JOMECTUKALMA.
VYuenue H. Y. BaBuiioBa o ieHTpax MpOUCXOKICHHUSI 1 MHOTOOOpa3usi KyJIbTYPHBIX
pacteHuid. LIeHTpbl TPOUCXO0XKAEHUS TOMAITHUX )KUBOTHBIX. COPT, NOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CeleKIMU. MaccoBbIi U UHAUBUAYAIBHBIM OTOOPHI B
CCJICKIIMM pACTeHUHW M KUBOTHBIX. OIlEHKAa HKCTepbepa. bInM3KopoaCTBEHHOE
ckpemBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YUCTHIX JIMHUM.
I'eTeposuc, unm rubpuanas cuwia. HepoAacTBeHHOE CKpelIMBaHUE — ayTOPHJIMHT.
Otnanénnas rudbpuauzanus u €€ ycrnexu. MIcKyCCTBEHHBIN MyTareHe3 U NoJIy4eHHe
MOJUIIIOUAOB. JIOCTHXKEHUS CENEKIIMU PACTECHUM, ) KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonoruss kak OTpaciab MPOU3BOACTBA. |'€HHAs HWHXKEHEpHUs. IJTarbl
co3nanust pexomOuHantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nwxeHepus. Knerounsle KynbTypbl. MUKPOKIOHATBHOE PA3MHOKEHUE PACTEHHUM.
KnonupoBaHre BBICOKONIPOAYKTUBHBIX CEIIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruyeckue M 3Tudeckue  mnpodisembl. MO  —  reHeTH4ecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanos.

Tabmunbl 1 cxembl: Kapta «LIeHTpBI TPOHMCXOXKIEHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuin», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «Otnanéunas rudpuauzanus», «Padoter akagemuka M. ®. MBaHoBay,
«llonumnonaus», «OObeKThl OuorexHonorun», «KieTouHele KyJabTypsl U
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opyaoBaHue: MYJISKU TUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlabopaTopHble U IpaKTHYECKUE PadOThI:

Okckypcusi «OCHOBHBIE METOAbI W JOCTHKECHHUS CEIIEKIMU PACTCHUH U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIUIO, IIEMEHH YO bepmy,



COPTOUCIIBITATEBHBI  Yy4acTOK, B TEIUIMYHOE XO35UCTBO, J1abopaTopuro
arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOLMOHHAS 0MOJIOTHSL.

[IpeanochUIKu BO3HUKHOBEHHUS HBOJIOLMOHHOM TEOpPUU. OBOJIIOIUOHHAS
Teopusi U €€ MecTo B Ouojoruu. BiusiHue SBOJIOLMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BONONUU. [laneoHTomorndeckue: MOCIEAOBATEILHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJIOTUYECKON JIETOMHUCH, MEPEXOJIHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4usi 3MOPUOHOB pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIIOTMYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX MyTeHd y BceX
OpraHU3MOB.

OpomonroHHas teopusa Y. JlapBuHa. [Ipenmnocsuiku BO3HUKHOBEHUS
napBuHU3MA. JIBMOKyIIME CHJIBI 3BOJIONUU BHUJIOB 1O JlapBuHy (M30bITOUHOE
Pa3MHOXKEHHUE MPU OTPAaHUYEHHOCTHU PECYPCOB, HEOMNpeaeNaEHHass U3MEHYUBOCTb,
0opb0a 3a CylllecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunretnyeckas Teopust 3Boiironuu (CTI) u e€ OCHOBHbBIE MOJIOKEHHUS.

MuxkposBotornus. [Tonmynsiiusa kak eIMHUIA BUIA U SBOJIIOIUY.

JIBrokymiue cuibl ((pakTophl) 3BOJIIOIMU BUAOB B Mpupojae. MyTallMOHHBIHN
MpoIecC M KOMOMHATHMBHAST M3MEHYMBOCTh. llomynsiiioOHHBIE BOJHBI U Jpeid
reHoB. M3omsiust u Murpanusi.

EctectBennsiit otOOp — HampaBisiomuil  (akTtop SBOIONUU. DOpMBI
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco06IeHHOCTh OPraHU3MOB KaK pe3ylbTaT 3Boonuu. Ilpumeps
npUCoco0JieHn y opranu3MoB. ApoMoph03bl U UIHO-aJaNTallUu.

Bun wu  BumooOpazoBanue. Kputepuum Buma. OcHOBHBIE  (OPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOI0THIECKOe.

MakposBomtorusi. Dopmbl  sBoIONMHU:  GUTETHYECKAs,, JHUBEPreHTHAas,
KOHBEpPreHTHasi, napamiesibHas. HeoOpaTuMoCTh 3BOJTIOLIUH.

[IpoucxoxaeHne OT HeCHenUaIn3UPOBAHHBIX NpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHas padaius.

JdemoHcTpanuu:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K. M.
bap, 2. I'ekkens, @. Mrouiep, A. H. CeBep1ios.



Tabnuipl u cxembl: «Pa3zBUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apoabIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cyiiecTBoBaHue», «EctecTBeHHBbI 0TOOPY», «MHOrooOpasue COpTOB PacTEHUID,
«MHoroo6pasue  mopoJ  KUBOTHBIX), «[Tomynsuny, «MyTauuoHHas
U3MEHYUBOCTHY, «ApoMopdo3b», «Unmoanantauun», «OOmas gereHepanus,
«/IBmkymue cunbl sBonwouuny, «Kapra-cxema wMapupyra nyremectBus Y.
HapBuna», «bopb0a 3a cymectBoBanue», «lIprucrnocoOIEHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe BUA00Opa30BaHUEY, «IKOIOTUUECKOE BUI000pA30BaAHUE.

OO6opynoBaHUE: KOJUICKIMS HACEKOMBIX C Pa3IMUYHBIMU THUIAMU OKPAaCKH,
Ha0oOp IJI0JIOB U ceMsiH, KoJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIOCOOICHUN Y
AKUBOTHBIX», MOJelb «OCHOBHBIE HAMPABICHHUS SBOJIONUN», 00bEMHAs MOJIEIb
«CTpoeHHe TOJIOBHOTO MO3ra MTO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, KoUiekius «DOpMBI COXPAHHOCTH
HCKOIIAEMBIX JKMBOTHBIX M pacTeHun», Mojnenb amuukamusa «llepexkpéct
XpOMOCOMY», BlIayKHbIE Mpenapathl «Pa3zsuTre HacekoMoro», «PazButue mArymkmn»,
MuKponpenapart «Jpo3zoduna» (Hopma, MyTauuu GopMbl KPbUILEB U OKPACKHU TEJIA).

JlaGopaTopHble U NpakTHYEeCKHE PadOThI:

Jlaboparopnast padora Ne 1. «CpaBHeHue BHUIIOB IO MOP(HOIOTHUUECKOMY
KPUTEPUION.

JlaGopaTtopnas pab6ota Ne 2. «Onucanue mpuUCrocoOJIEHHOCTH OpraHru3Ma 1 e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HH HA 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble THUIOTE3BI
BO3HUKHOBEHHUsI KU3HM Ha 3emJiie: abuoreHe3 M MNaHcnepMmus. XuMHUUYEcKas
ABOMIONMS. AOHMOTEHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE TTOATBEPKIACHUE XUMUYECKOHN 3BONONMU. HavanbHbIe ATaIbI
ounonornyeckoil »Bomonuu. I'unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HUKHOBECHHME MPOTOKIECTKHU. [lepBble KIETKM W HX 3BOJIOLMSL.
DopMUPOBAHUE OCHOBHBIX T'PYIII JKUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emue mo 3pam u nepuoaaM. Karapxei. Apxeickas u
nmpoTepo3oiickas d3pbl. Ilaneosoiickas »pa u €€ mepHoabl: KEMOPUMCKUM,
OPAOBUKCKHH, CUIIYPUMUCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o3oKickas 3pa ¥ €€ NepruoJibl: TPHACOBBIN, FOPCKUI, MEJIOBOIA.

KaitHo3olickass »d2pa W €€ mNepuoabl: MaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepuCTUKa KIMMATa U TE€OJIOTMYECKUX MpOoueccoB. OCHOBHBIE ATaIbI
ABOJIIOLIMM PACTUTEIBHOIO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHil u
®KUBOTHBIX. [l0siBIIEHUE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



Cuctema OpraHMYeCcKOro MHpa Kak OTpakeHue 5BoJOIUU. (OCHOBHbBIE
CUCTEMATHYECKHE TPYIIbl OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npenctaBieHui o
MPOUCXOXKJECHUU YelioBeKa. MeToabl u3ydeHusi aHTpororeHe3a. CXoicTtBa u
pa3nuus 4YeaoBeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHHUE YeTIOBEKa.

JIBrkymiue cuiibl (pakTopsl) aHTponorenesa. HacneacTBeHHast U3MEHUYMBOCTD
U eCTeCTBEHHbIH 0TOOp. OOIIeCTBEHHbI 00pa3 >KU3HU, M3TOTOBIICHUE OPYIUN
TpyZia, MBIILJICHUE, PEYb.

OCHOBHbIE CTaJ MU U BETBU SBOJIOIUU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbl, YemoBek mnpsaMoxomAmuu, YenoBek HeaHAEpPTAIbCKUU, YenoBek
pasyMHblii. Haxoaku #CKOmaeMbIX OCTAaTKOB, BpEMsl CYIIECTBOBaHMs, OOJACTh
pacupocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KM3HU, OPY 1.

YenoBeueckne packl. OcHOBHBIE  OOJBIIME  pachl:  €BPOIMEOUHAS
(eBpasmiickas),  Herpo-aBCTpajowaHas  (dKBAaTOpHalbHAas),  MOHTOJIOMIHAS
(a3maTcko-amepukaHcKas).  YepThl  HPHUCIOCOOJIEHHOCTH  MPEACTaBUTEICH
YeJIOBEUECKUX pac K YCJIOBHUSIM CylIeCTBOBaHUsA. EMUWHCTBO uenoBeuecKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanum:

[Toptpetsr: ®@. Penm, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuuel U cxeMbl: «BosumkHoBeHne CoJlHEUHON CcHCTEMBI», «Pa3BuTHe
opranuuyeckoro mupa», «PacturenpHas kieTka», <« KuBOTHast  KJIeTKay,
«IIpokapuotnueckas kieTka», «COBpeMEHHas CHCTeMa OpPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEepT CTPOCHUS YEJIOBEKAa U YeJIOBEKOOOpa3HBIX
0o0e3bsaH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI'0 4YeJloBeKa», «JlpeBHeunmue moam», «/pesHue mroan», «llepsbie
COBPEMEHHBIE JTI0/INY, «HemoBeyecKue pachh».

O6GopynoBanue:  Mmymsiku  «[lpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAHbOHIIA), CJICNKH WU
M300paXKeHUs KaMEHHBIX OpYyJIUil MNEepBOOBITHOIO YENOBEKa (KaMHU-YOMMEPHI,
pyouna, ckpebna), TreoxpoHojoruyeckas Ta0nuna, Kouiekuus «Dopmbl
COXPaHHOCTH MCKOTIA€MbIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble ¥ NPaKTUYeCKUEe PadoThI:

[Ipaktuueckast padora Ne 1. «/3ydeHne MCKOMAaEeMbIX OCTATKOB PACTEeHUU U
KUBOTHBIX B KOJUICKIIHASIX).

OKCKypcusi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WK KpaeBeIUECKUN My3ei).

Tema 3. Opranu3msl u OKpYy Kaloas cpeaa.



DKoJIOTHs KaK Hayka. 3aJa4ydl U pa3fieibl IKOJIOTuU. MeToabl SKOJIOTHYECKUX
UCCleIOBaHUM. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YeIOBEKa.

Cpenbl oOuTaHUS OPraHU3MOB: BOJIHAsl, Ha3€MHO-BO3MYIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHAS.

Okonorunyeckue (akropel. Kiaccudpukanus ->SKoIorHuecKux (PaKTOpPOB:
abuoTnyeckue, OMOTHYECKHME U aHTpONOreHHble. JlelcTBHE HKOJOTHMYECKUX
(haxkTOpOB Ha OPraHU3MBI.

AluoTtnueckue (pakTopsl: CBET, TeMIEpaTypa, BIaAXKHOCTh. DOTONEPUOIU3M.
[Ipucriocobyiienusi  OpraHuM3MOB K  JI€MCTBUIO  aOuMOTHYECKHX  (haKTOPOB.
buonornueckue puTMBsl.

buotuueckue dhaktopsl. Bunbl 6MOTHUECKUX B3aUMOICHCTBUM: KOHKYPEHIINS,
XUIIHUYECTBO, cuMOuo3 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCANM3M, HEUTpaIU3M.
3HayeHue OMOTUYECKUX B3aMMOJICUCTBUN JJIsI CYIIECTBOBAHMSI OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyysiiiuu. (OCHOBHBbIE TIOKa3aTeln
MONYJISIIIUU: YHUCJIEHHOCTh, IIOTHOCTb, POXKIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J{uHaMuka 4ucIeHHOCTH MOMYISIUUA U €€ PEeryIIsIIusl.

JdeMoHCcTpanum:

[Hoptpetsi: A. I'ymOonbar, K. ®@. Pynbe, 3. I'ekkensb.

Tabmuipl u cxembl: kKapta «l[Ipuponnsie 30HB 3eminy, «Cpeabl oOUTaHUS
opranu3mMoBy», «®Doronepuoauszm», «llonmynamuu», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NONYJIAuu uHy3opun-tydensbkny, «llumiesbie nenm.

JlaGopaTopHble U NPaKTUYeCKUEe PadoThI:

JlaGopaTtopnas padota Ne 3. «Mopdomornueckne 0COOCHHOCTH PaCTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnast padora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieycay.

[IpakTtuueckast padora Ne 2. «[Toacy€T m1oTHOCTH MOMYJAIMN Pa3HbIX BUAOB
pacCTEHU».

Tema 4. Coo01iecTBa M 3KOJOTHYECKHE CUCTEMBI.

CooOmectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OuOIl€HO3a: BH0Basd,
MpOCTpaHCTBEHHAs, Tpodudeckas (mumieBast). Bwuasl-momuHantel. CBs3W B
OMOLIEHO3E.

Dkonoruyeckre cucteMbl (3KocucTembl). I[loHsiTue 00 »dKocucTeME H
ouoreoneHoze. DYHKIIMOHAIbHBIE KOMIOHEHTBl JKOCHUCTEMbI: IPOJYLEHTHI,
KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BeIeCTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodurueckue (nuiieBsie) ypoBHU 3K0cucTeMBI. [InmeBblie nenu u cetu. OCHOBHbIE
MOKa3aTeIu DKOCUCTEMbl: Ouomacca, MPOIYKIHS. IDKOJOTHMUECKHWE MUPAMUJIBIL:



MPOAYKIIMHM, YHCICHHOCTH, OuomMacchl. CBONCTBa H3KOCUCTEM: YCTOMYHMBOCTB,
camoperyJisiuus, pazsutue. Cykiieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMa XBOMHOTO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHBIE ~ YKOCUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak Qakrop ycToMumBOCTH 3KocucTeM. CoxXpaHEHHE
OMOJIOTHUYECKOT0 pa3HOOOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPYKTypa
ouocdepnl. JKupoe BemectBo U ero QpyHkuur. OcobeHHOCTH Ouochepsl Kak
ro0anbHOM 3KOCUCTEMBbl. J[MHaMUYeckoe paBHOBeCcME M oOOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOr€OXMMHUYECKUE IIUKIIBI 3JIEMEHTOB (yriepoa,
azora). 30HaNbHOCTh Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3eMin. AHTPOIIOTEHHBIE U3MEHEHUS B Ouocdepe.
['moGanbHBIE YKOJTOTHYECKUE MPOOTIEMBI.

CocymiecTBoBaHUE NPUPOBI U yenoBedyecTBa. CoxpaHeHue 6nopazHoodpaszus
KaK OCHOBa ycTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOIO YHpPaBICHUS
MPUPOJHBIMU peCcypcaMu U UX UCIOJIb30BaHUE. J[OCTHXKEHUST OMOJIOTMU U OXpaHa
MIPUPOJIBI.

JdemMoHcTpanuu:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuuel u cxemsl: «llumessie nenn», «bUoneHO3: cOCTaB U CTPYKTypay,
«IIpupogusie cooOmiectBa», «llenu nutaHus», «IKoJIOrMYECKass MUPaAMUJIAY,
«buocdepa u yenopek», «IKocUcTEMa IMIUPOKOJIUCTBEHHOTO Jiecay, « IKocUcTemMa
XBOMHOro  Jjeca», «buomeHos Bogoéma», «ArpoueHos», «lIpumepHsie
aHTPOTIOTEHHbIE BO3JICUCTBUS Ha IPUPOAY», « BakHelne UCTOUYHUKY 3arpsI3HEHUS
BO3/lyXa M TPYHTOBBIX BOj», «[louBa — BaxHelIas cocTapisomias ouochepn»,
«®akTopel  gerpamaudd  nouB»,  «llapHukoBbli  3ddexT»,  «DaxTopbI
pPaAMOaKTUBHOIO 3arpsAsHeHust Ouocdepb», «OOwmWas cTpykTypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriepojaa B ouochepe», «KpyroBopoT azota B IpUpOE».

O6GopynoBanue: Mojenb-anmiukanus «Tunuunaele OMOLIEHO3BIY», TepOapuii
«PactuTenpHbIie COOOIIECTBaY, KoJIeKIun «buorieHosy», «Bpeaurenn BaxxHEHTNX
CEIBCKOXO3AMCTBEHHBIX KYIbTYpP», TepOapuu U KOJUIEKIIUU PACTEHUMN U )KUBOTHBIX,
MpUHAJJIeKAIINE K Pa3HBIM SKOJIOTUUECKUM IpyIinaM oHoro Buna, Kpacnas kaura
Poccuiickoit ®enepanuu, H300paKEHUS OXpAaHSIEMBIX BUJOB PpACTCHUN U
KUBOTHBIX.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA  [TPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBIIET'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiIuBalOTCS TpeOOBaHUA K pe3yibTaTaM
OCBOCHHUSI OOy4YalolUMHUCSI TporpamMM  CpeaHero o0mero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATHBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUSI mpeaMmera «buosorusy
BBIJICJIEHBI CIEAYIOIINE COCTABIISIIOLINE: OCO3HAaHWE OOYYAIOIIMMUCS POCCUHCKON
rPaXkIaHCKON UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIILHOCTH
U CaMOONpPEACICHUIO, HalWyue MOTUBAMM K OOydYeHHIO OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUN JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HMCTOPUUYECKUX TPAAUIMN pa3BUTUS OUOIOTHUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO0  00pa3oBaHUs, HAJIMYHME HSKOJOTMYECKOrO IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH 1LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOECHUS mpeamera «buonorus» mpocturaroTcs B
€UHCTBE Y4YeOHOW U BOCHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMU COLUMUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE IpaBWIaMU U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMPOIECCaM CAMOMO3HAHHUS, CAMOBOCIUTAHUS W
CaMOpAa3BHUTHS, PpA3BUTUS BHYTPEHHEH TMO3UMLHMM JUYHOCTH, NATPUOTU3MA,
YBAXXEHHUA K 3aKOHY M MPAaBOMOPSAKY, YEIIOBEKY TPyJa U CTaplIEMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHHS, OEPEKHOr0 OTHOUIEHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaJUuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKAIOIIEU CpELE.

JInuHOCTHBIE pe3ysIbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPaXKaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJICTBOBAThCS
c(hopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIlECTBa, pPacHIMpPeHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOLIECCE PEa3alMi OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIC B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKON MO3ULIMU 00YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 0053aHHOCTEH, YBa)KEHHE 3aKOHA
Y MPaBOMNOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JIEATEIIBHOCTH MIPU CO3AaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4eOHBIX M [O3HABATENILHBIX 3a/1a4, BbBIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ ONPEAENATh COOCTBEHHYIO MO3MIMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM )XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATH B CBOMX JEUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIOJICH C Pa3HBIMU YOEKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, T[MO3HABATEJILHBIX M HCCIENOBATEIbCKUX 3a/lady, YBaXKUTEIbLHOIO
OTHOILIECHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO CO/IepKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IATPHOTUYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IpakTIaHCKON UIEHTUYHOCTH, TaTPUOTU3MA,
YBAXXEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoun, ropaoctu
3a CBOM Kpau, CBOIO PonuHy, CBOM S3BIK U KYJbTYpPY, IIPOLUIOE U HACTOSALLIEE
MHOTI'OHAaIlMOHAIBHOr0 Hapoaa Poccun;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEIUIO U AMSITHUKAM MPUPOIBI,
NOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCHUICKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHe OHMOJOTHM, TOHUMAHUS 3HAYECHHUS OWOJOTMHM B TO3HAHUU 3aKOHOB
MPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0O 00IIECTBA;

unerHas yOexJI€HHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 32 €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE JYXOBHBIX [IEHHOCTEU POCCUMCKOIO HApPOJa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, ITUUECKOTO MMOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUYUBOrO OyAYyLIEro;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POAUTEINSIM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEHM CEMEWHOM KU3HU B COOTBETCTBUM C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TEeTHYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIIECHU;

MMOHHUMAaHHUE 3MOIMOHAIIBHOTO BO3JCUCTBUS KUBOW NPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuueckoro Bocnutanus, GopMHPOBAHHS KYJIbLTYPbl 30POBbSl U
IMOIMOHAJIBHOIO 0JIArONmOJIyYns:

MMOHUMAaHUE 1 pean3aIius 310pOBOTro 1 6€30IMacHOTro 00pa3a KU3HH (370pPOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX MPABWII U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHSATUW W OTAbIXA, peryispHas (Quisnueckas aKTHUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

MOHUMAHHE I[EHHOCTU TMPaBUI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIMIX, YIPOKAOIIUX 3/J0POBBIO U KU3HU JIOJIEH;

OCO3HAHUE MOCIEICTBUM M HENPUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOiIeHuUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYZlY, OCO3HAHUE IIEHHOCTH MacTepCTBA, TPYAOJIIOOHE;

TOTOBHOCTh K AKTUBHOW JIE€SITENIBHOCTH TEXHOJOITMYECKOW U COLMAIBHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CaMOCTOSATEIIBHO
BBITIOJIHATH TAKYIO JEATEeIbHOCTD;

MHTEpEC K pa3iudHbIM cepaM MpoPecCHOHATBHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HaHHBIN BBIOOp Oyaymiedl mnpodeccun U pearu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0O W CaMOOOpa3OBaHWIO Ha
NPOTS)KEHUU BCEH KU3HU;

7) 3K0JI0THYeCKOT0 BOCITUTAHUS:

AKOJIOTUUYECKHU 11€JIeCO00pa3HOe OTHOIIIEHHE K MPUPO/I€ KaK UCTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIECTBOBAHNS;

MOBBIIIEHUE YPOBHS JKOJOTUYECKON KYJIbTYpbl: MPUOOPETEHUE OMbITA
IUIAHUPOBAHUSI TIOCTYNKOB W OIEHKM HX BO3MOXHBIX TMOCJIEACTBUNA IS
OKPYKAIOIIEN CPEBI;

OCO3HAHHE TJI00ABHOIO XapaKTepa JKOJIOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

CIOCOOHOCTD UCIOIB30BATh MPUOOPETAEMbIE PU N3YUEHUN OMOTIOTUH 3HAHUS
M YMEHUS OpH  pEHIeHUU NOpoOJjeM, CBS3aHHBIX C  palMOHAJIbHBIM
MPUPOAOTIONIB30BaHUEM  (COONIIOZIGHHE  TIpaBWJI  TOBEACHUS B IIPUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChephl);

AKTUBHOE HENPUATHE IEUCTBUM, IPUHOCSIINX BPE OKPYXKAIOLIEH MPUPOTHON
cpeie, YMEHHE MPOrHO3UPOBATH HEOJIArompUsITHBIE SKOJIOTMYECKHUE MOCIEICTBUS
NPEeANPUHUMAEMBIX TEUCTBUU U NIPEIOTBPALLATh UX;

HaJM4YUe Pa3BUTOrO 3KOJIOTMYECKOr0 MBIIIJIECHUS, SKOJIOTHUECKON KYIbTYpHI,
OTbITa NEeATeNbHOCTH AKOJIOTMYECKOU HaIpaBJICHHOCTH, YMEHUS



PYKOBOJICTBOBAaTbCS MMH B IO3HABATEIbHON, KOMMYHUKATUBHOW M COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHUUECKOUN JIESITEIIbHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU M OOILECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYIbTYphl Kak CpECTBa
B3aUMOJICHCTBUSI MEXK]TY JIFOAbMHU U MIO3HAHUS MUPA;

MoHUMaHue crnerupukd OHOMOTHM KaK HayKH, OCO3HaHHMS €€ poJiu B
(GbopMUPOBaHUU PAIMOHAIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU IE€JIOCTHOTO
MpeACTaBICHUS 00 OKpYXKalollleM MHpPE KaK O €IWHCTBE MPUPOJIbI, YeJIOBEKa U
oOllecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpodsiemM
COXpaHEHHUS TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OWOJOTHUU JJIi COBPEMEHHOW IMBHIM3AIIUHN:
oOecriedyeHUs: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pelaTh pPecypcHble  MOpPOOJEMbI  Pa3BUTHUS
YeJI0BEUECTBa, MOUCKA MYTEeW BBIXOJA U3 TII00AIBHBIX AKOJOTHUECKUX MPOOJIEM U
obecrieueHus: mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHATBLHOMY
UCIIOJIB30BaHUIO TPUPOJHBIX PECYpCOB U (POPMHUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTHMUECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HayYHON TpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (YHKIIMOHAIBHOW rpaMOTHOCTH oOywarommuxcs, GpopmupyeMoin
IIPU U3YYEHUU OMOJIOTHH;

MMOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJIydaeMble 3HaHWS [JI1 aHalu3a Hu
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEr0 MUpa U MPOUCXOAIIUX B HEM M3MEHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HA OCHOBE HAay4dHbIX (PAKTOB U
MMEIOIIUXCS JJAHHBIX C 1IEJIbIO MOJTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus npooyieM B peajbHbIX JKU3HEHHbBIX CUTYalUX;

OCO3HAHHE IEHHOCTH HAaY4YHOU JMEsITEIbHOCTH, TOTOBHOCTHb OCYILECTBISTH
MIPOEKTHYIO U HCCJIEI0BATEIBCKYIO AESTEIbHOCTh HHANBUAYAILHO U B TPYIIIE;

FOTOBHOCTh U CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUW 1O OHOJOTHUU B
COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI



MeranpenMeTHbIE pe3ylbTaThl OCBOCHHs ydeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS 00YyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYUYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAyYHOM KapTHHBl MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, JHEPrus, sIBICHHUE, MPOLECC,
CUCTEMA, Hay4yHBIM (paKT, NPUHLUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
Uccle10BaHne, HabJI0IeHnEe, U3MEPEHNE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHbBIE
yueOHble JedcTBUs (ITO3HABaTENbHbIC, KOMMYHHUKATHUBHBIC, PETYJISTUBHBIC),
obOecnieunBaromue GopMupoBaHrue PyHKIMOHAIBHOW IPaMOTHOCTH U COITMATBHOM
KOMIIETEHIUH  OOy4YaromMXcs, CHOCOOHOCTh OOyYaromMXcs  HUCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSL U YHUBEPCAJIbHBIE
y4eOHbIe 1eUCTBUS B IO3HABATEIBHON U COLMATIBHOM MPAKTUKE.

MeranpenMeTHbIE PE3YJIbTaThl OCBOCHMSI NPOrPaMMbl CpPEAHETro OOIIEero
00pa3oBaHus JI0KHBI OTPakKaTh:

OBaanenne YHHBEpPCAJIbLHBIMHI yueOHbIMHI NMO3HABATEIbHBIMHU
AeCTBUSMM:

1) 6a3oBbIe JJOrHYeCKHE JEeHCTBHS:

CaMOCTOATENILHO  (OPMYJIMPOBaTh M AKTyaJIU3UpOBaTH  MpoOJeMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPU OCBOCHHHM 3HAHUM MPUEMBI JOTUYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHMUs, Ki1accupukaiuu, o000IIEHNU), paCKPBIBATh CMbICI
OMOJIOrMYECKUX MOHSITUN (BBLACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTUSIMH );

OMpEeNeNaATh LN MACSTEeIbHOCTH, 3ajlaBasi HapamMeTpbl U KPUTEpPUU UX
JOCTUKEHUSI, COOTHOCUTH PE3YJIbTAThI AESITEIIbHOCTH C TIOCTABJIEHHBIMU LEISIMU;

UCIIOIb30BaTh OMOJIOTMYECKHUE MOHITHUS [Tl 00bsiCHEHUs ()aKTOB U SIBIICHUM
YKUBOM NPUPOBI;

CTPOUTH JIOTUUECKHE pACCyXJeHHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MPUMEHSATh CXEMHO-MO/IETIbHBIE CPEACTBA ISl IPEACTABICHHSI CYILIECTBEHHBIX
CBA3€l M OTHOLIEHUMH B H3y4aeMbIX OHOJIOIMYECKHMX OOBEKTaX, a TaKXKe
MPOTUBOPEUMI Pa3HOTO POJa, BBISBICHHBIX B PA3JIUYHBIX HHPOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHHUS MPOOJEMBI C YUYETOM aHAIM3a UMEIOLIUXCS
MaTepHaJIbHbIX 1 HEMaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJsIM, OLICHUBATh PUCKH MOCIEACTBUI AEATEIbHOCTH;

KOOPAUHUPOBATH U BHITIOJIHITH PAOOTY B YCIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOJEIHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX NPOOJIEM.



2) 6a3oBbIe HCCIEA0BATEIbCKIE JeHCTBUS:

BIIaJIETh HABBIKAMU Y4EOHO-HUCCIIEI0BATEILCKONU U MTPOEKTHOMN JI€SITENHHOCTH,
HaBbIKAMU  pa3pelieHus: NnpoOJjeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7]a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS;

WCIIOIB30BaTh pA3IMYHbIE BUJIBI JICSITEIBHOCTU 1O TOJYYEHHUIO HOBOTO
3HaHUS, €ro HHTEepIpeTalni, MNPeoOpa30BaHUI0 U NPUMEHEHHI0 B Y4YEOHBIX
CUTyalusX, B TOM YHUCJI€ IPU CO3AaHUU YUCOHBIX U COI[UATBHBIX MPOEKTOB,;

(dbopMupOBaTh Hay4YHBIN TUI MBIIUICHUS, BJIaJ€Th HAYYHON TEPMUHOIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMH;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3ajJayd B 00pa3oBaTEIbHOU
NEATEeNIbHOCTU Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh [IPUUYMHHO-CJICACTBEHHBIC CBS3M U aKTyaIM3UpOBaTh 3ajiauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKIEHUM, 3a7]aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aHAJTU3UPOBATH IMOJYUYECHHbIE B XOJE€ pELICHUs 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1I€JICHANPABICHHBIN TMOUCK IMEPEeHOca CPEACTB U CHOCOOOB
nercTBUs B MPOGECCUOHATIBHYIO CPEAY;

YMETb MEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M TPAKTUUYECKYIO 00JacTH
KU3BHEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE HJIEH, MpEAJiaraTb OPUTHMHAIbHBIE MOAXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3aJ1auu, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

3) padora ¢ uHpopMmaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NOMYJSAPHOW JHUTEpaType, OHOJOTHMUYECKUX CJIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHeTe), aHamu3upoBaTh
MH(pOpMALINIO pa3IUYHBIX BUJIOB U (POPM TMPEJICTABICHUS, KPUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopmynHpoBaTh 3aMPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU MOUCKE U
otOope Ouonornueckod MHGOpMaLUU, HEOOXOIUMOW JIsl BHIMIOJIHEHUS! Y4EOHBIX
3ajay;

npuoOpeTaTh OMbIT HCMHOIB30BaHUA HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3TUYHBIX
MMOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MpPEICTABICHUS
ouosiornuecko nHpopmanuu (Cxembl, rpaduKy, AMarpaMmbl, TAOIUIbI, PUCYHKH U

Jpyroe);



WCIIOIb30BaTh HAYYHBIM SI3bIK B KadyecTBE CpeAcTBa mpu pabore cC
Oouosiornueckor uHbOpMaLMEl: TPUMEHSTh XUMHYECKHe, (Quznueckue u
MaTeMaTUYeCcKue 3HaKh W CHUMBOJBL, (popmysibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHWE  CPEACTBA
HarJIs,THOCTH;

BIIQJIETh ~ HABBIKAMU  paclo3HaBaHUA U 3allUThl  MHQOpMaIUH,
MH(pOpPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBJaeHne yHHBEPCATbLHBIMIA KOMMYHUKATUBHBIMH J1€/iCTBUSMMU:

1) o6menume:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX c(hepax »KU3HU, AKTUBHO y4acTBOBATH
B JIMAJIOT€ WJIM JAUCKYCCHUHU IO CYIIECTBY OOCYX/IaemMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS IIpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHl U COrJIACOBAHHOCTH MO3UIUN APYTUX YUYACTHUKOB
JIMajora Uiy JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEJCTBA OOIIEHUS, IOHUMATh 3HAYCHUE
COIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CUTYyalluH,
YMETbh CMSTYaTh KOH(DJIUKTHI U BECTU MEPETrOBOPHIL;

BIIQJIETh PA3TUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aUMOJICUCTBUS, MOHUMATh
HaMEpPEHUS IPYTUX JIIOJEH, IPOSBISITh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOppEKTHOU popme HopMyTUpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCMOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHas1 1eITeJIbHOCTh:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U UHIUBUAYaJTIbHOU
paboTHI TIPH pelIeHUH OMOJIOTHYECKON MpoOieMbl, 000CHOBLIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOCHCTBUS MIPU PEIICHUU yueOHOHU 3a/1a4H;

BBIOMpATh TEMATHKy U METOJAbl COBMECTHBIX JACHCTBUI C y4E€TOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJieHA KOJIJIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATEeNbHOCTH, OPraHU30BbIBATH WU
KOOPAUHUPOBATh ACUCTBUS MO €€ NOCTUXKEHHUIO: COCTABIISATH IUIAH JCUCTBHUM,
pacrpenensTh pojau C Y4ETOM MHEHHMM YYacTHUKOB, OOCYXIAaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOEI0 BKJIa/Ja M KaXJ0r0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yAbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLEHHBATh WJEU C TO3ULUU HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATErHYECKOE TOBEJEHHUE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISITh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBjajieHNe YHUBEPCAJIBLHBIMH PEryJSTUBHBIMHU AeCTBUSIMM:

1) camoopranusanus:



UCIOIb30BaTh OWOJOTMUECKUE 3HAHUS [JI1 BBISBICHUS MPOOJTIEM U UX
pelIeHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUSIX;

BHIOMpaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBUSIX M MOCTYNKAX MO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIHO OCYIIECTBIISITh MO3HABATEIBHYIO JESATEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJ]a4yu B 00pa30BaTEIbHON
JNEATENbHOCTU U )KU3HEHHBIX CUTYALUSX;

CaMOCTOSITEIbHO COCTABIIATH IJIaH PEIICHUS MPOOIEMBI C YYETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JlaBaTh OLCHKY HOBBIM CUTYalLUsIM;

pacuupsTh paMKH y4eOHOIo MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHHUH;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
pELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO IIUPOKON SPYyAUIIMUA B
pa3HbIX OOJIACTSIX 3HAHUM, MOCTOSHHO TOBBIIATh CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM;

BIIQJICTh  HABBIKAMU  TIO3HABATEIBHOM  pedeKCHH  Kak  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUA M MBICIUTEIbHBIX IPOLECCOB, HUX PE3YyIbTATOB U
OCHOBaHUM, UCIOJIL30BAaTh MPUEMBI peIECKCUH JJIsl OLICHKU CUTYyalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBaTh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEUICHHUS MO HUX
CHIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl APYTUX NPU aHAJINU3E PE3yJIbTATOB
NEATENbHOCTH;

3) npuHsiTHe ceds1 M APYrux:

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHMBBI M apryMEHTBl APYTUX NPU aHAJINA3E PE3yJIbTAaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3UIINH APYTOro YeJIOBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHble pe3ynabTathl ocBoeHusi mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienrduyeckue st yueoHoro npenmeta «buosorus»
Hay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUM MO OCBOCHUIO, MHTEPIPETAIIUU U



peoOpa30BaHUIO 3HAHHMM, BUIBI JESITEIBHOCTH IO MOJIYYEHUIO HOBOI'O 3HAHMS U
MPUMEHEHUIO 3HAHWI B PA3IUYHBIX YU4EOHBIX CUTyallUsIX, @ TAKXKE B peaIbHBIX
KU3HEHHBIX CHUTyallMsIX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme npenmeTHbie
pE3yJIbTAThl IPEICTABIEHBI IO F0/1aM 00yUYEHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTMH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOH KapTHHBl MHMpa M HAy4YHOTO MHPOBO33PEHMs, O BKIJIAJI€ POCCUUCKUX U
3apyO€KHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHONOrMH, (QPYHKIUOHAIBHOU
IPaMOTHOCTH YEJIOBEKa ISl peLICHUs dKU3HEHHBIX 3a/a4;

YMEHHUE pacCKpbIBaTh COJEpKaHUE OWOJIOTMYECKUX TEPMHUHOB WU TOHSITHIA:
KU3Hb, KJIIETKA, OpraHu3M, MeTa00Jiu3M (0OOMEH BEIECTB U IPEBpaIlleHUE YHEPTUN),
romMeoctad (camMoperyJsiiusi), YpOBHEBasi OpraHu3alus >KUBBIX  CHCTEM,
CaMOBOCIPOM3BEICHHE (PENPOAYKIUSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHUE u3JlaraTh OHOJIOTMYECKHE TEeOopuu (KIETOYHas, XpPOMOCOMHa,
MyTallMOHHAsA, LEHTpajibHas J0rMa MOJEKYJIsipHOH Ouosorun), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenust (0 HeHTpax MHOrooOpasusi u
MPOUCXOXKEHUS KyIbTYpHBIX pacTenuid H. 1. BaBunosa), onpenensats rpaHUIbI UX
MPUMEHHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIAJIETh METOJaMU HAYYHOT'O MO3HAHMS B OMOJIOTUU: HAOIIOICHHE U
ONMCAHME JKUBBIX CHUCTEM, IPOLIECCOB W SIBICHWI, OpraHu3alusi U MNpPOBEICHUE
OMOJIOTNYECKOT0 IKCIIEPUMEHTA, BbIIBUKEHNE THIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH
MEXIY HUCCIEAYEMbIMU BEIWYMHAMH, OOBSICHEHUE IOJIYYEHHBIX pE3yJbTaToB,
WCIIOIb30BaHHBIX HAYUYHBIX MOHATHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbI
Ha OCHOBAHMH IOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIATh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHA BELIECTB WU INPEBpALEHUs] SHEPTUU B KIETKe, (POTOCUHTE3A,
IUIACTHYECKOr0 W 3HEPreTHYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, PA3MHOXKEHHS, HWHAUBUAYAIBHOIO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE TPUMEHSTH IMOJIYyYCHHbIC 3HAHUS MJI1 OOBICHEHUS OHOJOTHYECKUX
MPOLIECCOB U SIBJICHUM, IJI NMPUHATUA NPAKTUYECKUX PELICHUN B MOBCEIHEBHOM
KU3HU C LEJbpl0 oOecnedeHus: Oe30MacHOCTH CBOEro 3J0pPOBbS U 3/10POBbS
OKpPYXaIOLUX JI0AEH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEICHHS B OKpYKaroulei
NPUPOAHON Cpele, MOHMMaHUuE HEOOXOIMMOCTH HCIHOJb30BaHUS JIOCTHUKEHUN
COBPEMEHHOM ouonoruu U OMOTEXHOJOTUi JUTSI palMOHAILHOTO
MPUPOAOIIOIB30BAHUS;



YMEHUE pellaTh »dJIEMEHTApHbIE TE€HETUYECKUE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpEIIMBaHUE, CIEIJICHHOE HaClIeJOBAaHUE, COCTaBIATH CXEMbl
MOHOTHOPUJITHOTO CKpELIMBAHUS IJIA MPEACKa3aHus HACIEJOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJIHATh JA0OpaTOpHbIE M MPAKTHYECKHUE pPadOThI, COOJIIOAATh
npaBuiia Mpu padboTte ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHHUE KPUTHUYECKH OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTMYECKOTO  COJCpP)KAaHMS, BKIIOYAIOUIYI0 TICEBJOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHHUKOB (CpeACTBa MAacCOBOM MH(OpMaINK, HAYYHO-TIOMYJISIPHBIC
Martepualbl), 3TUYECKUE aCMIEeKThl COBPEMEHHBIX HCCIEJOBAaHUM B OHOJIOTHH,
MeJIUIIHE, OMOTEXHOJIOTUY;

YMEHUE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0000m1ass Ouonornyeckyro HHGOPMALUIO U3 HECKOIbKHX UCTOYHUKOB, TPAMOTHO
UCIIOIb30BaTh MOHATUMHBIN anmapaT OHMOJOTHUH.

[IpeameTrHbie pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOrUMH, (QPYHKIUOHAIBHOU
IPAMOTHOCTH YEJIOBEKA JJIs PEIICHUS KU3ZHEHHBIX 3a/a4;

YMEHHUE PaCKpPbIBaTh COACPKaHNE OMOJIOTMYECKUX TEPMUHOB U MOHITHI: BUJ,
NONyJISIUsl, TeHO(OHI, HBONIONUS, ABUXKYIIUE CHIBI ((akTopbl) 3BOJIIOIUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, IKOJIOTHYECKUE (DAKTOPHI,
DKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTBHI, pPEAYLUEHTbl, 1EeNU MHUTAHUS,
AKOJIOTUYECKasi MUupaMua, OuoreoneHos, ouocdepa;

YyMEHUE u3JIaratb OWOJIOTMYECKHEe Teopuu (dBoOJOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUsl HBOJIOLMM), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apogasimeBoro cxojactBa K. M. boapa, uepenoBaHusi IIaBHBIX HaNpaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenust o ouocepe B. W. Bepnajackoro),
OMPENIEeNATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CHUCTEMAaM;

yYMEHHUE BIAJE€Th METOJaMU HAy4YHOT'O MO3HAHUS B OMOJIOTHH: HAOIIOJACHUE U
OMHUCAHUE YXUBBIX CUCTEM, IMPOIECCOB W SIBICHHM, OpraHu3aiusi U MPOBEIACHUE
OMOJIOrMYECKOI0 SKCIIEPUMEHTA, BBIJBUKEHHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTHU
MEXJy HCCIEAYyeMbIMH BeIMYMHAMH, OOBSICHEHUE IMOJYUYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTUH, TEOPU M 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OHOJIOTHYECKUX
OOBEKTOB: BHUJIOB, MOMYJAIUN, MPOJYLUEHTOB, KOHCYMEHTOB, pEIYIICHTOB,
OMOreolleHO30B U JKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHOMN
M3MEHYHMBOCTH, €CTECTBEHHOr0 OTOOpa, BHIA000pa30BaHUs, MPUCIIOCOOJICHHOCTH



OpraHU3MOB, JEHCTBUS SKOJOTHMYECKUX (HaKTOPOB HA OpraHU3MBI, MEpeHoca
BEIIECTB M TMOTOKAa HHEPIHMM B IKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUU B
AKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BELIECTB M OUOr€OXMMHUYECKHX
IIUKJI0B B Onocdepe;

YMEHUE TPUMEHSTH IMOJIYyYCHHbIC 3HAHUS MJi1 OOBSICHEHUS OMOJIOTMYECKUX
MPOLIECCOB M SIBICHUM, JJISl MPUHSATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMU
KU3HU C 1EeJbl0 obOecriedeHusi O0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbBS
OKPY’KaIOUIUX JII0JIeH, COOJII0IEHUS HOPM TPaMOTHOI'O MTOBEJICHUS B OKpY Karoen
MPUPOJIHON cpejle, NMOHMMAHHE HEOOXOJAMMOCTH UCIOJIb30BaHUSL JOCTHKEHUN
COBPEMEHHOM OMOJIOTUU ISl PAIlMOHAIBHOTO MPUPOJIONIOIH30BAHUS;

YMEHHUE peniaTh 3JIEeMEHTapHble OUOJIOTUYECKUE 3a/1aud, COCTABISATH CXEMBI
MepeHOoca BEIeCTB U YHEPTUU B IKOCUCTEeMax (LIeMHU NUTaHus);

YMEHHUE BBINOIHATHh JAa0OpaTOpHbIE M MPaKTUYECKHE PadOThl, COOJIIOAATh
npaBuiia Mpu padboTte ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHHUE KPUTHUYECKH OIIEHHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTMYECKOTO  COJCpP)KAaHMS, BKIIOYAIOU[YI0 TICEBJOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MacCOBOM MH(OpMaIINK, HAYUYHO-TIOMYJISIPHBIC
MaTepuaiabl),  pacCMaTpWBaTh  TJIOOANbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0000m1as Ouonornyeckyro UHGOPMALUIO U3 HECKOIbKUX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaT OMOJOTHH.
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