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INOACHUTEJIBHAA 3AITMCKA

[Ipu pa3zpaboTke mporpaMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY JUIS
OTpeNeIeHs] TMOAXOM0B K (DOPMUPOBAHUIO COJACP)KaHUS Y4eOHOTO IMpenmMeTa
«buonorus» cocraBwiv: KoHuUenrtyainbHble Tnonoxkenus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIeH, COAEpKAHMS, pE3YyNbTaTOB OOYy4YEeHUs W
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BHITYCKHUKOB, MOJIOKEHUS 00 OOIIUX IETAX 1
NPUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPEIHETO
obmero oOpazoBanus B Poccuiickoit @eneparnuu, a TakxkKe TOJOXKEHUS O
cnernupuke Onosoruu, €€ 3HaYCHUU B MIO3ZHAHUH KUBOUW MPUPOJIBI  00ECTICUeHNUN
CYIIECTBOBAHMS YeJOBEYECKOro oOmiecTBa. COrnacHO HAa3BAHHBIM MOJIOKEHUSM,
OTIpeICIICHBl OCHOBHBIC (DYHKIIMH MPOTPaAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Ja€T MOpeACcTaBiIeHUWE O MHeisX, 00 obuiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PaA3BUTHS OOYyYaroOUIMXCS CpEeACTBaMU
yuebHoro mpenmera «buomorus», ompenenser 00s3aTENbHOE MPEIMETHOE
COJIEp)KaHME, €ro CTIPYKTYpY, pacopeleieHue 1o pasjeiaMm H  TeMaMm,
PEKOMEHIYEMYIO TIOCIEeI0BATEIbHOCTh M3YYEHUs y4eOHOro Marepuaia ¢ y4yéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0Opa30BaTEILHOIO
npoliecca, BO3pacTHbIX OCOOEHHOCTEHN 00yJarommxcsl.

B nporpaMmvMe mo OuWonormMm TakKe YYWUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METAMPEMETHBIM U TPEAMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Yy4€OHO-TTO3HABATEIbHOU
NeSITeIbHOCTH/Y4eOHBIX JICHCTBUN OOy4YalOMUXCSd 1O OCBOCHHMIO COACpPKAHUS
OMOJIOrMYecKoro 00pa3oBaHuUs.

B nporpamme no 6uonorun (10—-11 kiaccel, 0a30BbI YpOBEHb) peanr30BaH
OPUHIIMI TPEEMCTBEHHOCTH B W3Yy4YeHUW OWONOrwu, Onaromaps 4emMy B HeEH
IPOCMATPUBAETCS  HANpPABIEHHOCTh HAa pa3BUTUE 3HAHUW, CBS3aHHBIX C
(GOpMHUpPOBAaHUEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJOTUIECKOTO MBINIJICHUS, TIPEICTABICHUN O 3J0POBOM
o0Opa3e KU3HM U OEpeKHBIM OTHOIICHHUEM K OKpYXKalouled NpUPOIHON cpene.
[TosTomy Hapsay ¢ U3y4eHHEM OOIIEOMOIIOTHYECKUX TEOPHi, a Takke 3HAHUM O
CTPOEHHUU >KMBBIX CUCTEM PA3HOI0 pPaHra M CYINIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MpOrpaMMme MO OMOJOTHH YAEICHO BHUMAHHE HCIOJIH30BAHHUIO
MTOJTYYCHHBIX 3HAHWI B TTOBCEIHEBHON JKU3HU VIS PEIICHHS MPUKIAIHBIX 3371ad, B
TOM 4YHuCle: TMPOMUIAKTUKU HACIECACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
TeHETUIECKOTO KOHCYJIbTUPOBAHUS, 00OCHOBaHUS IKOJIOTUIECKU
IeJIECO00Pa3HOro TMOBEJEHUS B OKpY’Kalolllell MpUpOAHON cpene, aHaiausa
BIIMSTHUSL XO3SIMCTBEHHOM MESITEILHOCTH YEJOBEKAa HAa COCTOSHUE TPHUPOIHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMaHU K MPUKIIAHON HAPaBICHHOCTH
yueOHOoro npeamera «buoNOTH TPOJUKTOBAHO HEOOXOJUMOCTHIO 00€CTICUEHHS



YCIOBHM ISl pEeIICHUsI OJJHOW M3 aKTyaJbHBIX 33/1a4 IIKOJIHHOT'O0 OMOJOTHYECKOI0
oOpa3oBaHus, KOTOpass Tmpenanonaraer QopmMupoBaHue y  OOy4aroOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHe cpenHero o0miero oOpa30BaHUS 3aHUMAET Ba)XKHOE
Mecto. OHa obOecnieuuBaeTr (HOpMUPOBAHUE Yy OOYYAIOUIUMXCS TPEACTABICHHUI O
HAyYHON KapTHUHE MHpa, paciiupsieT U o000IaeT 3HaHUS O JKUBOW MpHUpoje, e
OTJIMYUTENBbHBIX TPU3HAKaX — YPOBHEBOW OpraHU3allid W JBOJIOIUH, CO3aéT
yYCIIOBUS ~ JIJIs:  TIO3HAHWSI  3aKOHOB  JKMBOW  MPUPOABI,  (OPMHUPOBAHUS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOT0 H 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIIUIEHHUS, [IEHHOCTHOTO OTHOILIEHHUS K >KUBOW MPHUPOJIE
U YETIOBEKY.

Bonbiioe 3HaueHne OUONOrUsl UMEET TAKXKe JJIsl pEeIIeHUs] BOCITUTATENIbHbBIX U
pa3BUBAIOLIMX  3a7ady  CpelHero  obmero  0o0pa3oBaHMs,  COLHUAIM3AIUU
oOyuaronuxcs. M3ydenne 6uosnoruu odecrnednuBaeT ycaoBHs i (OPMHUPOBAHUS
UHTEJUIEKTYaIbHBIX, KOMMYHUKAIMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpHI, CIOCOOCTBYET MHTErpali OWOJIOTMYECKUX 3HAHHUM ¢
MPEJICTABIICHUSAMH U3 JAPYrUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpadun. HazBaHHbIE MONOXKEHUS O TMpeAHA3HAYECHUU Y4eOHOTo Mpeamera
«buonorus» CcOCTaBUIM OCHOBY Ui OINpEICIICHUS TOAXOAOB K OTOOpY U
CTPYKTYPHUPOBAHUIO €ro COJACpXKaHWs, TMPEJCTAaBICHHOT0 B TMporpaMme II0
Ounosnoruu.

Ot16op conmepxanusi yueObHoro npeamera «buojorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C TO3MLIMHA KYIbTypOoCOOOpa3HOTO MOJAXOAa, B COOTBETCTBHH C
KOTOPBIM OO0ydYarommuecs: JOHKHBI OCBOWTH 3HAHUS W YMEHHS, 3HAUUMBIE IS
dbopmupoBaHusi O0IIEH KYyJIbTYphI, OMPEACISIONIUE aJeKBATHOE IOBEICHHE
YeJIOBeKa B OKpY)Kalolled MPUPOAHON cpesie, BOCTpeOOBAHHBIE B MOBCEHEBHOM
KU3HU M TPAKTUUYECKON nesitenbHocTH. Ocoboe MEeCTo B 3TOM CHCTEME 3HaHUN
3aHUMAIOT 3JIEMEHTHI COACPKAHUSI, KOTOPBIE CIyXaT OCHOBOM /it ()OpMUPOBAHUS
NPEJICTaBIIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAYyYHOW KapTUHE MHpa U
[EHHOCTHBIX  OpUEHTAIMSIX  JUYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHH3aIHH
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHHE COACpXaHHS y4eOHOro Marepuajga B MPOTPaMMe IO
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTIIMYUTENILHBIX OCOOCHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aiiu u
HBOJIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «bruonorusn
BBIJICTICHBI CIEAYIONINUE colepxKaTenbHble TUHUU: «buonorus kak Hayka. MeToibl
HayqHOTO TO3HaHUA», «KieTrka kak Owonormueckas cucrema», «OpraHu3m Kak



ouonornueckas cucremayn, «CucreMa U MHOrooOpasue OpraHHYeCKOro MHPay,
«IBOJIOLHS KUBOU IPUPOABD», « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lens wuzydyenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJicHHE  OOy4YalIUMHCS  3HAHUSAMH O  CTPYKTYpPHO-()YHKIHOHAIbHOU
OpraHu3alliyd JKUBBIX CHUCTEM pa3HOro0 paHra M NPHOOpETEeHUEe YMEHUMU
UCIIOJIb30BaTh 3TH 3HAHUS JII TPAMOTHBIX JEHUCTBHM B OTHOILIEHUU OOBEKTOB
KUBOW MPHUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTimxkeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6azoBom
ypOBHE 00€ClieunBaeTCs peIeHUEeM CIICAYIOUIUX 3a/1ay:

OCBOEHHE OOYYarOIMIMMHCS CHCTEMbl 3HAHUI O OMOJOTMYECKHX TEOPHSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, NMPAaBUIIAX, CIY)KAIlUX OCHOBOU
i (OPMUPOBAHUS TPEICTABICHUN O €CTeCTBEHHO-HAYyYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMSI, CTPOEHUH, MHOT000Opa3uu U 0COOEHHOCTSAX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHS OPraHM3ALMH, BBIAAKOIIUXCA OTKPBITHIX U COBPEMEHHBIX
HCCIICA0BAHUSIX B OMOJIOTHH;

(opmMupoBaHuE y OOYy4aIOUIMXCS I103HABATEIbHBIX, WHTEIJIEKTYaJIbHBIX U
TBOPYECKHX CIIOCOOHOCTEH B MPOLIECCE aHalIW3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHbBIX B3IJISJIOB, MJIEW MU TMOAXOJOB K HM3YUYECHHIO KUBBIX CHCTEM
pPa3HOrO YpOBHS OpPraHHU3aliy;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmel KynbTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIEro
MHUpa JKUBOM MPUPOAbl HAa OCHOBAHMM 3HAHUH M OIbITa, MOJYYECHHBIX IpU
U3y4eHUU OUOJIOTHUY;

dopmupoBaHue y OOy4yarOUMXCs YMEHUH WIUIIOCTPUPOBATh 3HAUYECHUE
OMOJIOTMYECKUX 3HAHUKA B MPAKTUYECKOM JAESTEIIbHOCTH YeJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHM U arpoONOTEXHOJIOTHI;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUSI YEJIOBEKOM IKUBOU
MPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOMIOIEHUS AITHUECKUX
HOPM IIPU MPOBEACHUH OMOJIOTHYECKUX MCCIIETOBAHUII;

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [Js TOBBIINICHUS YpPOBHS
HKOJIOTUYECKON KYIbTYPBI, AJIs1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM KU3HU IS
OLICHKH ITOCJIEICTBUN CBOEU JIESATEILHOCTH 110 OTHOUIEHUIO K OKPYKAOILEH Cpele,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHME U COOJIIOJICHHE MEpP MNPOPUIAKTUKI
3a00JIEBaHUH.

B cucreme cpennero obmiero obOpasoBanust «buonorusi», mzydaemas Ha
0a30BOM YpOBHE, SBISETCS 00SA3aTENIbHBIM yYE€OHBIM MPEAMETOM, BXOMSIIHUM B
cocTaB npeaMeTHon o0nacTu «EcTecTBeHHO-HAYUHbIE TIPEAMETBI».



Jlnst u3ydeHnust OMojoruy Ha 6a30BOM YPOBHE CPEIHETO 0OIIero oOpa3oBaHuUs
orBoguTcs 68 yaco: B 10 kiacce — 34 yvaca (1 gac B Hegemo), B 11 kiacce — 34
yaca (1 gac B Hefemo).



COJEPXAHUE OBYYEHMA
10 KVIACC

Tema 1. buosorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTMMHU €CTECTBEHHBIMU HaykKamH, (pusiocoduert, ITUKON, SCTETUKON U TIPABOM.
Ponp Ouonorum B (HOpMHPOBAHMM COBPEMEHHOM HAy4yHOM KAapTUHBI MUDA.
Cucrema OMOIOTHUYECKUX HAYK.

Mertonbl MO3HAHMS KUBOM MPUPOABI (HAOIIOIEHNE, SKCIIEPUMEHT, OMUCAHUE,
U3MepeHue, Kiaccuukauus, MOJAETUPOBaHUE, CTaTHUCTHYecKas o00paboTka
JTAHHBIX ).

JemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsuos, {x. Yorcon u ®@. Kpuk.

Tabmuie! u cxembl: «MeTo/Ibl TO3HAHUS KUBON TTPUPOIBDY.

JlaGopaTopHblie ¥ MpaKkTUYeCKHe PadOThI:

[IpakTtnueckas padora Ne 1. «lMcrnonb3oBaHHE pa3IUYHBIX METOJIOB IpPH
U3Y4E€HUU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. )KuBble cuCTEeMbI U UX OPTraHU3AIUA.

XuBble cucTeMbl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonoruu. Otinnuue
JKUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOBI.

CgoiicTBa OMOCHUCTEM U MX pa3sHOOOpa3ue. Y POBHU OpraHU3allui OMOCUCTEM:
MOJIEKYJIIPHBIM, KJIETOYHBIA, TKAaHEBBbIM, OPraHU3MEHHBIA, IMOIMYJSIIUOHHO -
BUJIOBOM, SKOCUCTEMHBIN (OHOreoneHOTHYEeCKu ), OnochepHbIN.

JdeMoHcTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TTPU3HAKH KU3HWY, « Y POBHU OPTaHU3AINH
YKUBOUW MPUPOJIBI».

Ob6opynoBanue: moaenb Mmojekymbl JTHK.

Tema 3. XuMHYeCKHUIi COCTAaB U CTPOEHNE KJIETKU.

XWUMUYECKUN COCTaB KIETKHM. XHMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIUM BOABI W MHUHEpAIbHBIX BemecTB B kieTke. [lognep:kanue
OCMOTHYECKOr0 OanaHca.

benku. CoctraB u ctpoeHue OenkoB. AMMHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMblie 1 3aMEHUMBbIE aMHUHOKHUCIIOTBI. AMUHOKUCIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYJIbl (TIEpBUYHAsl, BTOPUYHAs, TpPETUYHAA U
YeTBEpPTUYHAS CTPYKTypa). XUMHUYECKHE CBoWcTBa OenkoB. buonornueckue
(GyHKIMN OENKOB.



depMmeHTHl — OWonormyeckue Karanm3aropbl. CrtpoeHue depMmeHTa:
aKTUBHBIA TEHTp, cyOcTpatHas creuuduunocts. Kodepmentsl. Butamunsbl.
OTnuuust pepMEHTOB OT HEOPTrAHUUYECKUX KaTalIM3aTOPOB.

VYraeroapl: MoHOcaxapuabl (TaOko3a, pubo3a U Ae30Kcupudo3a),
nucaxapuabl  (caxaposa, JIakTo3a) M IMOJMcaxapuibl (Kpaxmay, TJIMKOIEH,
LEJUTI0J103a). bruonornueckue GyHKIUU yTriaeBOAOB.

Jlunuasl:  Tpurauuepunbl, Qgochomunuasl, crepouabl. [ HAPOPHIBHO-
ruapodoOHbIe  cBoiicTBa. buonormdyeckne ¢yHkmuu JunuaoB. CpaBHEHHE
YIIEBO/IOB, OCJIKOB U JIMIHUJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennoseie kucnorsl: JJHK wu PHK. Hykmeormasr — MoHOMEpPBI
HykJenHOBbIX KucioT. Ctpoenue u ¢pynknuu JJHK. Ctpoenne u dynkuuu PHK.
Bunst PHK. AT®: ctpoenune u pyHKImm.

uronorusa — Hayka o kinerke. Knetounast Teopusi — nmpuMmep B3aMMOJIECUCTBUSA
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEHHUS KIETKH.

Knerka kak uenoctHass »xuBasi cuctemMa. OOImMe TMPU3HAKH KIIETOK:
3aMKHyTas HapykHass memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMA CUHTE3a OelIKa.

Tunbel KJIETOK: JSyKapuOTHYECKas U Mpokapuotnyeckas. OcoOeHHOCTH
CTpOEHHSI TpPOKapuoTH4eCcKOoN KieTku. Kierounas crenka Oaktepuii. CTpoeHHE
JSYKAPUOTHUYECKOW KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIBHOM, >KUBOTHOU H
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAIMKC, MX
¢yukuuu. [Inazmaruueckass meMOpana, e€ cBoiicTBa U pyHkuuu. Lluronnasma u eé
opranouasl. OmHomemOpannbie opranouasl kietku: OIIC, ammapar Iombmxw,
au30coMbl. [loJlyaBTOHOMHbBIE OPraHOMJbl KIIETKH: MUTOXOHIPHUM, TIACTUIBL.
[Tpoucxoxaenne MUTOXOHApWUNM W TwacTuA. Buaer mmactua. HememOpannbie
OpPraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJM, PECHUYKH,
KryTuKku. OyHKIUY OPraHOMAO0B KJIETKH. BKiroueHus.

SAnpo — perynsTopHblid HeHTp kieTku. CTpoeHue sjpa: saepHas o00JiouKa,
KapuoIuia3Ma, XpOMaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIEeCTB B KIETKE.

JdemoHcTpauuu:

[Toprpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, /[x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiaun, K. M. bap.

Huarpammbl:  «PacnpenenieHne XUMHUYECKHX 3JEMEHTOB B  HEXKHBOU
npupone», «Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B )KMBOU IMPUPOIE.

Tabmuner 1 cxembl: «llepmoanueckas TabiMIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MONeKyJbl BoJb», «bruocunTes 6emnkay», «CTpoeHrne MOJIEKybl OeKay,
«Ctpoenue depmenta», «Hyknennossie kuciorel. [JHK», «Ctpoerne Monexysbi



AT®», «CtpoeHHE 3YKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHuEe pacCTUTEIbHOW KIETKN», «CTpPOCHHE NPOKAPHUOTUYECKON KIIETKW,
«CtpoeHue saipa KIETKN», «Y TIEBOIbDY, «JIMIuIbD).

O0opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE I MPOBEICHUS
HAOJIIOICHUM, HW3MEpPEHUH, HSKCIEPUMEHTOB, MUKpPOMpPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX M OaKTEepUaATbHBIX KJIETOK.

JlabGopaTopHblie M NpakTUYeCKHe PadOThI:

JlaGopatopHas pabGota Ne 1. «/3ydyeHue KaTaTUTUYECKON aKTMBHOCTU
(dbepMeHTOB (Ha TpUMeEpe aMUIa3bl WK KaTalla3bl).

JlaGopatoprast pabGora No 2. «l3ydeHwe CTpoeHHsI KIETOK pacTEHUH,
KUBOTHBIX M OAaKTEpUil MOJ] MUKPOCKONOM Ha TOTOBBIX MHKpOIpenaparax U ux
OMUCAHUE.

Tema 4. 7/Ku3He1eATEIbHOCTh KJIETKH.

OOMeH BelecTB, WM METa0oau3M. AcCUMMIAIMS (TJIaCTUIECKU 0OMEH) U
TUCCUMUWIISIUSA (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI E€IMHOrO IMpollecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHMs] BEUIECTB W HSHEPrUU B TMOHHUMAaHUU
MeTabonmm3ma.

Tunsl oOMeHa BemecTB: aBTOTPO(HBINA U rerepoTpodHbiid. Ponbs dhepmeHToB
B OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemHoBas (a3l  (orocunresa. Peaxiuu
dbotocuntesa. IpdekTuBHOCTL PoTOoCcHHTE3a. 3HaUeHUE (HOTOCUHTE3A JJI KU3HU
Ha 3emie. BiausiHue ycrnoBuii cpeasl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIIICHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIONIHe OakTepuu. 3HaYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PaciiernsieHue BelecTB, BbIJICICHHE U
AKKyMYJIMPOBAaHUE DHEPrUM B KJIETKE. OTambl DJHEPreTHYECKOro oOMEHa.
I'mukonu3. bpoxenune m ero BuAbl. KHCIOpOAHOE OKHUCIEHHWE, WIA KIETOYHOE
JbIXaHHE. OkucnauTenbHOe dbochopunupoBanue. D¢ dexTuBHOCTH
SHEPreTUYecKoro oOMeHa.

Peaknun marpuuHoro cunte3a. ['enernueckas wuHpopmauus u JIHK.
Peammzanus reHernueckoil mHdopmanuu B kieTke. ['eHeTHYecKHil KOJ U ero
cBoiictBa. Tpanckpuniusa — marpuunbiii cunte3 PHK. Tpancnsuus — 6uocunres
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amMuHOKHUCIOT. Pons pubocom B
OunocuHTe3e Oenka.

Hexnierounsie Gpopmbl xku3au — Bupychl. Mcropust otkpsitust Bupycos (. U.
NBanoBckuil). OCOOCHHOCTM CTPOCHHMS U KU3HEHHOIO IHMKJIa BUPYCOB.
baktepuodaru. bonesnu pacteHuid, >KMBOTHBIX U YEJOBEKA, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynonedpunura denoseka (BUY) — Bo3doymutens CITN/la.



OOparHass ~ TpaHCKpUNIMS,  peBepraza ®W  HWHTErpaza.  IIpodunaktuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHU.

JdemoHcTpaumu:

IToptpetsl: H. K. Konbiios, /1. N. IBanoBckui, K. A. Tumupszes.

Tabmuupl 1 cxembl: «Tumbl nuTaHus», «Metabomu3m», «MHUTOXOHIPHSY,
«JHepreTudeckuii oOMen», «Xioporact», «Porocunred», «Ctpoenue JIHKY,
«Ctpoenue u QpyHKIIMOHUPOBaHHE TeHay, «CuHTe3 Oenkay, «['eHeTnyeckuii Kom,
«Bupyce», «bakrepunodarn», «Ctpoenue u xxu3HeHHbIA 1k Bupyca CIIN/la,
O6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: monenu-anrumkanuu «Yasoeane JIHK u Tpanckpurimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mozelb cTpykTypsl JJTHK.

Tema 5. Pa3MHoOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

Kretounpiii UK, WM >KU3HEHHBIM MUK KiIeTku. MHTepdaza W MUTO3.
[Ipoueccol, mpotekarome B uHTepdaze. Pernmkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIA HabOp — KapUOTHII.
JIMTUIOW THBIN u TalIOUIHbIA ~ XPOMOCOMHBIE Ha0OPHI. Xpomatuisl.
[uTtonornueckue OCHOBBI PA3MHOKEHHS M WUHAMBUAYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kierku — muto3. Craguu murtosza. lIpouecchl, mpoucxosdiine Ha
Pa3HBIX CTAAUAX MUTO3a. bBUOTOrMYEeCKi CMBICT MUTO3A.

[Iporpammupyemas ruGesnb KIETKH — aronTo3.

@dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecroyioe U MmosioBoe. Bunbl 6ecmnosoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE JIJIs1 CEJICKIINH.

[TonoBoe pa3sMHOXKEHHE, €T0 OTJIMYUS OT OECTOIIOTO.

Meiio3. Craguu Mmeiio3a. IIponecchl, NMpoucXoadilne Ha CTaauiax Meio3a.
IloBenenne xpomocom B Menose. KpoccuHrosep. buonormyeckuit cMmbIica U
3Ha4YEHUE MEHUO03a.

'amerorenes — mporecc 0O0pa3oBaHUs TOJOBBIX KIETOK Y IKHUBOTHBIX.
[TomoBbIe Kene3bl: CeMEHHWKHA W sudHuKA. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — rameT (crmepMaro30uj, SIMIEKIeTKa) — CIepMaToreHe3 M OBOICHES.
OcoOEHHOCTH CTpPOEHMS SWILEKIETOK M crnepmMaTo3ounoB. OIUIOA0TBOpPEHUE.
[lapTenorenes.

NunuBuayanbHoe pas3BuTHe (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorene3). Dtanbl SMOPUOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, TacTpyisinus, opraHoreHes. [loctamOpuoHanbHOE pa3BuThe. THIIBI
NOCTAMOPHUOHANILHOTO PA3BUTHS: TMpsAMOE, HenpsiMoe (IMYMHOYHOE). BrusiHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (DAaKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIC
YPOICTBA.

Poct u passutne pacreHnii. OHTOre€HeE3 LIBETKOBOI'O PACTEHHMS: CTPOCHHE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpauuu:

Tabmuiet u cxembl: «DoOpMBbI pa3MHOXKEHHUST OPraHu3MoOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKECHUE
pacteHuit», «/lenenue xkineTku OakTepuit», «CTpPOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pemmukanus JHK», «Mwutos3y,
«Menoszy», «lIpsmoe n HenpsAMoe pa3BUTHEY, «] aMETOreHe3 y MJIEKONUTAOIINX U
4yeln0BeKa», «OCHOBHBIE CTaIUN OHTOTCHE3A.

O6opynoBaHnue: MUKPOCKOII, MUKPOITPENAPATHI «CriepMaTo30u bl
MJICKOIIUTAIOLIETO», «SIMIIeKIIeTKa MIleKonuTarueroy, «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJENb-allUIMKanusa «JleneHne KIEeTKU», MOJEb
JTHK, Mozens MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble U MpakTHYeCKUE PadOThI:

JlaGopatopnass pabora Ne 3. «HaOmiomeHue muTO3a B KIIETKAaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGopatopnas pabota Ne 4. «/3yueHue CTpPOEHHUS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjiencTBEHHOCTh M HK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropust pa3BuTus reHeTuku. Pones quronoruu
U HSMOPHOJIOTMM B CTAHOBJIEHUM TE€HETHKU. BKIan poccHilckMX M 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeEToAasl TeHETHUKH (THOPUIOIOTHYECKUM,
IIUTOICHETUYECKUHM, MOJEKYIIpHO-TeHeTUUEeCKU). (OCHOBHBIE TE€HETHYECKUE
NnoHATHSA. ['eHeTn4YecKass CHMBOJIMKA, UCIIOJIb3yeMas B CXEMaX CKPEIINBaHHM.

3aKOHOMEPHOCTH HACIIEIOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE ['. Menaenem.
MoHorubpuiHoe CKpeliuBaHue. 3aKoH €AHMHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IIpaBuno JoMUHUpOBaHUA. 3aKOH paCUICIUICHUS] PU3HAKOB.
I'uniore3a yncroTel ramet. [loaHOE M HEMOIHOE TOMUHUPOBAHUE.

JluruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBHUCUMOIO  HACIICIOBAaHMS
npu3HakoB.  lluToreHernyeckue - OCHOBBI  JUTHOPUIIHOTO  CKpEIIMBAHUS.
AHanu3upymoliee ckpenmBanue. Vcnoiab30BaHNuE aHATM3UPYIOLIETO CKPEIINBAHUSA
JUTSL OTIpEJICTICHUS TE€HOTHUIIa OCOOMU.

CuemienHoe HacienoBanue TmpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBAaHUIO T'€HOB. HapylieHre cuerieHusi reHOB B PE3yJbTaTe
KPOCCHHTOBEPA.

XpOMOCOMHAasi TEOPHUS HACIEACTBEHHOCTH. [ eHeTUYEeCKUE KapThl.



I'enetnka mosa. XpoOMOCOMHOE OIpENENIEHUE 1M0Ja. AYTOCOMBI U IOJIOBBIE
XpoMOcOMBI. ['omMoramernsie M TeTeporameTHeie opraHusmbl. HacnegoBanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUIBI M3MEHYNBOCTH: HEHACIEACTBEHHASI U HACIEACTBEHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEpUCTHUKA
MOJU(PUKALMOHHON U3MEHUYMBOCTU. BapuallMOHHBIN psii M BapuallMOHHAs KpUBasl.
Hopma peakumu npusHaka. KonvdecTBEHHBIE M KAuE€CTBEHHBIE NPU3HAKKM U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHasi, wiaM TEHOTUNIMYECKas, HM3MEHYMBOCTh. KomOMHaTHBHas
U3MEHUYMBOCTh. Meio3 U TOJOBOM TMpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHUYMBOCTU. MyTalroHHas n3MeH4ruBOoCcTh. Kitaccudukanust myranuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTauuid. MyrareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSIIOB B HacaeACTBEHHON n3MeHnunBocty H. 1. BaBuiosa.

Bresnepnas HacneACTBEHHOCTh U H3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBeKa: FeHEAIOrM4ecKui, OJM3HEIOBBIA, IUTOr€HETUYECKUM, OMOXMMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH. CoBpemeHHOE OIIpENICIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHCIE C IOMOILBIO
[1[1P-ananu3a. HacnenctBeHHble 3a0oneBaHMsI YEJIOBEKAa: TE€HHbIE OOJIE3HHU,
00JIE3HM C HACJIEICTBEHHOW MPEIpacloOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckne u reHeparuBHble MyTtauuu. CrBOnOBbIE KIETKU. [IprHIMIBI
3I0pOBOT0 00pasa )KU3HU, TUArHOCTUKH, TPO(PHUIAKTUKU U JICYEHUS] TEHETHYECKUX
Oomne3nel. MeauKo-TeHETUYECKOe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEIUITMHCKOM
TeHETUKH B MPEIOTBPALICHUH U JICUCHUN TeHETUYECKUX 3a00JIeBaHUN YeJIOBEKa.

JdemoHcTpauuu:

[Toprpersr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBuos.

Tabmuiet  w cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAHHE U €ro
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHHS M €ro IMTOr€HETHYeCKas
OCHOBa»,  «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeuBaHHUE»,
«luromornueckue  OCHOBbI  JAUTUOPUIIHOTO  CKpemIMBaHUs»,  «Meio3y,
«B3aumonencTBie  aJUIENIBHBIX TE€HOB», «l['€HEeTMUecKue KapThl pacTEHUH,
KUBOTHBIX U YENOBEKa», «l'eéHeTnka mosia», «3aKOHOMEPHOCTH HacCJeJOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumnel dYemoBeka © KUBOTHBIX», «BHIbI
U3MeHYUBOCTY, «MoaudukanuonHas H3MeHYUBOCThY», «HacienoBanue pesyc-
(daktopay», «I'eneTuka rpymni KpoBu», «MyTalimoOHHasi U3MEHUYUBOCTHY.

OobopynoBaHue: MoJeNU-aMIIMKAMA  «MOHOTHOPUIHOE CKpPELIMBaHHUEY,
«Hemnonnoe nomuHupoBanuey», «urnbpuaHoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W MUKpomnpenapar «Jpozoduna» (Hopma,  MyTaiuu
(GbOpMBI KPBIIILEB U OKPACKHU Teja), repdapuit «I opox moceBHOW.

JlaGopaTopHble U MpaKTHYeCKUE PadoThI:

Jlaboparopnas padora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

Jlaboparopnas padota Ne 6. «M3yuenne MoauduKaiioOHHON U3MEHUUBOCTH,
IIOCTPOEHHE BapUALMOHHOT'O PSJa U BAPUALMOHHON KPUBOM.

Jlaboparopnast pa6ota Ne 7. «AHanu3 MyTanuii y Apo30(Uibl Ha TOTOBBIX
MUKpOIIpEnapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHWE W aHaJIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOT UH.

Ceneknusa Kak Hayka U Mpolecc. 3apoXKICHUE CENEKIMU U JIOMECTUKAIIUS.
VYuyenue H. W. BaBunoBa o0 1eHTpax NPOUCXOXKICHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUil. LIeHTpbl MpOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT,
opoza, ITaMM.

CoBpemMeHHbIE METO/BI CeleKIMU. MaccoBbIii U MHAWBHUYAJIbHBIA OTOOPHI B
CEJICKIIMM pPAcTeHUM H KUBOTHBIX. OIlleHKa »KcTepbepa. BiM3KOpoICTBEHHOE
ckpemuBaHue — HUHOpuAMHT. Ywucras nuHug. CKpeluBaHUE YUCTHIX JIMHUH.
I'erepo3uc, wnu rubpunHas cuia. HepoacTBEHHOE CKpEIIMBAHUE — ayTOPUJIMHT.
Otnanénnas rtubOpuausanuss U e€ ycrnexu. VICKyCCTBeHHBIM MyTareHes u
MOJYYCHUE MOJUIUIONAOB. JIOCTHXKEHHUSI CEJNEKUMU PACTEHUM, J>KUBOTHBIX W
MHUKPOOPTaHU3MOB.

buorexHonoruss kKak OTpaciib MPOM3BOJACTBA. ['€HHAsT WHXKCHEPHUsS. OTalbl
co3ganus pekomOuHanTHOM JIHK wu TpaHcreHHwsix opranu3moB. KierouHas
nHxeHepus. Kierounsle KyJabTypbl. MUKPOKIOHAJIBHOE PA3MHOKEHUE PACTEHUU.
KionnpoBaHne BBICOKONPOIYKTHBHBIX CEJNbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dtudeckue  mpobiembl. MO  —  reHeTmuecku
MOJU(ULIPOBAHHBIE OPraHU3MBI.
JlemoHCTpanmu:

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

Tabmuubl U cxeMbl: KapTta «LleHTphl MPOUCXOXKJIEHHS W MHOTrooOpaszus
KYJIbTYPHBIX pacTeHuin», «llopoabl 1oMalHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacTenuit», «Otnanénnas ruopuauzanusy, «Padorsl akagemuka M. @. lBanoBay,
«lTomummongus», «OOBEKTHl OuoTexHONOTUMY, «KJeTouHble KYyJIbTYphl U
KJIOHUpOBaHuE», « KOHCTpyrMpOBaHHE U MIEPEHOC T€HOB, XPOMOCOM).

OGopynoBaHuE: MYJISIKH TUI0JI0OB U KOPHETUIONOB JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CeabCKOX03sICTBEHHBIE PACTCHUS».



JlaGopaTopHble ¥ MpaKkTUYeCKHe PadOThI:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHKCHUS CEJCKIIMU PACTCHUH U
’KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHIIHIO, TJIEMEHHYIO bepmy,
COPTOMUCIIBITATEILHBIA ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, JabopaTopuio
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KITACC

Tema 1. JBomounonHasi OuosOrusi.

[Ipennoceulku BO3HUKHOBEHHMS 3BOJIOLMOHHOW TEOPHH. BOJIIOLMOHHAS
Teopusi U €€ MecTo B OMONOrvuM. BiusiHue >BOJIOLIMOHHON TEOPUM Ha pPa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CBunerenscTtBa dBOMOLMU. [laneoHTONOrMUecKre: MOCIEA0BATEIBHOCTD
MOSIBIGHUS BUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, MEPEeXOIHbIe (OPMBL.
buoreorpadpuueckue: cxoncTso u paznuuue ¢payH u (Hiaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA U Pa3Uuusg SMOPHOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MONEKYIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTeH Yy BCeX
OpPraHHU3MOB.

OBomonmonHass Teopust Y. [lapBuna. Ilpenmnocbliku BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKYIIME CUJIbI 3BOJMIOLMHM BHIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE IPU OTPAaHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHUYHMBOCTb,
O6opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bosouu (CTI) u e€ 0OCHOBHbBIE MTOJIOKEHUS.

MukposBosmonus. [lomynsanus kak eIMHUIA BUAA U SBOJIIOLUH.

JBrokyiue cuibl ((pakTopbl) 3BOJIOLMM BUAOB B Mpupoje. MyTalmoHHBINA
Mpolecc M KOMOWHATHUBHAs M3MEHUMUBOCTH. [lomynsnnoHHBIE BOJMHBI M Jpend
reHoB. M30Js1us 1 MUTpanus.

EcrecTtBeHHbIi 0TOOp — HampaBisoomuid (akrtop sBomoruu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOeHHOCT, OpPraHU3MOB KakK pe3yJbTaT 3Bojiouuu. [Ipumepsl
MPUCTIOCOOJIEHUI Yy Opranu3MoB. ApoMop(O3bl U UIHO-aTalITAllHH.

Bun wu  BumooOpazoBanue. Kpurepum Buma. OcHOBHBIE  (OpPMBI
BUI000pa30BaHUsL: reorpapuieckoe, IK0JIOTHYECKoe.

MakposBomtonusi. DPOpMbl  ABOMIOLUHU:  (pUIIETUYECKasA, JIUBEpPreHTHas,
KOHBEpPIreHTHas, napauiesnbHas. HeoOpaTuMocTh 3BOIOIMH.

[IpoucxoxieHne OT HecneuualTu3upOBaHHBIX MpeakoB. lIporpeccupyromias
cnequanu3anus. AJanTuBHAs paguarus.

JdemoHcTpaumu:



[Moptperst: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

TaOmuup! u cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3eMiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOppOBI  3a
CyIlleCTBOBaHUE», «EcTecTBeHHBIM 0TOOp», «MHOroo0Opasue COpPTOB pacTEHUII»,
«MHoroobpasue  mopoa  KMBOTHbIX»,  «llomymauuun»,  «MyranuonHas
U3MEHUHBOCTHY», «Apomopdossl», «Mnnoamantanumy», «OOmas aereHepanus,
«/IBmxkymue cunbl dBosrorumy», «Kapra-cxema wapmpyra myremectsus Y.
HapBuHa», «boppba 3a cymiecrBoBaHuey», «lIpucrnocoOIeHHOCTh OpPraHU3MOBY,
«["eorpapuueckoe BUI000pa3oBaHNE», « IKOJIOTHUECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C PA3IMYHBIMU THIAMH OKPACKH,
Ha0Op IUIONOB M CeMsiH, KoJuteKiusi «[Ipumepsl 3alMTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJieTb «OCHOBHBIE HAMPABICHUS SBOMIOIUN», 00bEMHAs MOIEIb
«CTpo€eHre TOI0BHOIO MO3ra MMO3BOHOYHBIX».

buoreorpapuueckass kapra wwupa, KOWIEKIUs «DOpMBI COXpaHHOCTHU
UCKOIAEMBIX JKUBOTHBIX U pacTeHui», wmonenp ammumkanus <«llepekpéct
XpOMOCOM», BIIaXHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSTYIIKAY», MUKporpenapat «Jlpozoduna» (Hopma, Mmyranuu (GpopMbl KPbUILEB U
OKpPACKH Telna).

JlaGopaTopHble U MpaKTHYeCKHE PadoThI:

Jlaboparopnas padora Ne 1. «CpaBHeHuE BHUI0B MO MOP(HOIOTHYECKOMY
KPUTEPHION.

JlabGoparopnas pa6ora Ne 2. «Onucanue MPUCIOCOOJICHHOCTH OpraHu3Ma H
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HU HA 3em.Jie.

JloHayyHblE MPEJICTABICHUA O 3apOXKIACHUU KU3HU. HayuHble rUMoTessl
BO3HMKHOBEHHUSl >KM3HM Ha 3emye: a0uoreHe3 M MaHclnepMus. XUMHUYecKas
HBONIOLMSA. AOHMOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB U3 HEOPraHWYECKUX.
DKCIEPUMEHTAIBHOE MTOATBEPKACHUE XMMUYECKOW ABOMIOINK. HavanpHbIE STamsl
ouonoruyeckoil »Bomonuu. ['mnoreza PHK-mupa. ®@opMupoBanue mMeMOpaHHBIX
CTPYKTYP M BO3HMKHOBEHHME MPOTOKJIETKHU. IlepBble KJIETKM M HX HBOJIOLUS.
DOopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

Paseutne xu3Hu Ha 3emie mo spam u nepuomaM. Karapxeil. Apxeinckas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ TmepuoAbl: KEeMOPHUICKUIA,
OPJIOBUKCKHM, CHITYPUMCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so30iickas 3pa v €€ NEPUObL: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ mOepuoabl: MNaJCOr€HOBBIM, HEOTECHOBBIMH,
AHTPONOT€HOBBI.



XapakTepuCTUKa KIMMaTa U IeoJOrMYecKux mporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEIILHOTO M KMBOTHOIO MHUpa. Apomopdo3sl y pacTeHUl u
*KUBOTHBIX. [losiBlIeHUE, paciBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOro MHUpPAa KaKk OTpaxkeHue »3BooluH. (OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbl OPraHU3MOB.

DBOJIOLMA YeNoBeKa. AHTPONOJIOrus Kak Hayka. Pa3BuTue npeacraBieHui o
NPOUCXOKIACHUU YeJNOoBeKa. MeTolnbl H3ydeHHs aHTpornoresesza. (CxoactBa H
pa3nuuus YeaoBeKa U KUBOTHBIX. CHCTEeMAaTHUYeCKOe MOJI0KEHUE YEIOBeKa.

HBuwxymme  cuibl  (pakTopsn) aHTPOIIOreHe3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTEeCTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 JKHU3HH,
U3rOTOBJIEHUE OPYAUN TPYd, MBILIJIEHUE, PEYb.

OcCHOBHbIE CTaJIUM M BETBU HBOJIIOLIUM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenbid, YenoBek npsamoxoasmui, YenoBek HeaHAEpTANbCKUW, YermoBek
pa3ymHblif. Haxolku HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYIIECTBOBaHHUS, 00JaCTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHUSL.

UYenoeueckne pacbl. OcCHOBHbIE  OOJBIIME  pachl:  €BpPONEOUJIHASA
(eBpasuiickasi),  HErpo-aBCTpajoujHas  (dKBaTOopuaiabHas),  MOHIOJIOMHAS
(a3maTcko-aMepHuKaHcKas).  YepTbl  MPUCHOCOOJEHHOCTH  NIpeICTaBUTEIEH
YEJIOBEUECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUA. EJMHCTBO 4YENOBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpauuu:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxeMbl: «Bo3uuknoBenue CojHEUHOH CHCTEMEBI», «Pa3Butue
OopraHvyeckoro  mupa», «PacturenbHas  kieTka», <«KuBOTHas  KIeTKay,
«IIpokaprornueckas kierka», «CoBpeMEHHass CHUCTeMa OPraHU4ecKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS UEJIOBEKAa M YEIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeECTa TMAJICOHTOJOTMYECKMX  HAXOIOK  MPEIKOB
COBPEMEHHOI'0 4eJIOBEKay», «/lpeBHenmme moam», «lpeBHue momun», «llepsbie
COBPEMEHHBIE JTIOJIN», «HeT0BEUECKHUE pachy.

O6opynoBanue:  Mymsiku  «lIpoucxoxaenne  yenoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEPTadblld, KPOMAaHbOHIA), CIENKH WU
U300paXeHUsT KaMEHHBIX OpYAUN MEepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebnia), TreoXpoHOJorMuyeckass TaOnuia, Kouiekuus «DopMbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble U MpakTHYeCKUE PadoThI:

[Ipaktrueckas padora Ne 1. «M3yyeHue HMCKOMAEMbIX OCTATKOB PAaCTEHUU U
YKUBOTHBIX B KOJUICKITUSIX.



DKCKypcHsl «OBONIOLMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAaYYHBIM WJIM KPAaeBEIUECKHUI My3€l).

Tema 3. Opranu3Mbl M OKpY:Kawoas cpeaa.

DKoJIOrus KaK HayKa. 3aJauu U pa3Jeibl SKOJIOTUA. MeToIbl SKOJIOTHYECKUX
UCCJIEOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYIIHAs, MMOYBEHHAas,
BHYTPUOPTaHU3MEHHAsI.

Oxomornyeckue (¢daktopel. Kiaccuduramusa skonornueckux (HakTOpOB:
abnornyeckue, OUOTHYECKME U AHTPONOreHHbIC. JlelcTBHE 3KOIOTMYECKHUX
(bakTOpOB HAa OPTraHU3MBI.

Abuorndeckue (akToOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPHOIU3M.
[IpucnocoOnenust  OpraHM3MOB K  JIEWCTBHIO  a0MOTUYECKHX  (PaKTOpOB.
buonornueckue puTMBL.

buotnueckue (bhakTopHI. Bunrer OMOTHYECKUX B3aMOJICHCTBUM:
KOHKYPEHIIMS, XUIIHUYECTBO, CUMOUO03 U ero ¢gopmel. [lapasutusm, xooreparus,
MyTyaJIu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIHN3M,
HEUTpanu3M. 3HaueHHe OWOTHUYECKUX B3aUMOJEHCTBUM IS CYIIECTBOBaHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH Tnonyianuu. (OCHOBHbIE IOKa3aTeln
HOIYJSIUU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IIPUPOCT,
Murpauus. JmHaMuka 4yucIeHHOCTH MONYJISIUUU U €€ PEeryJIsLus.

JdemoHcTpaumu:

[Moptpetsi: A. 'ymGonbar, K. @. Pynbe, 3. I'ekkens.

Tabmumer u cxemsl: kapta «lIpupogasie 30HBI 3eMuuy, «Cpeasl OOUTaHUS
opranu3sMoBy», «®Poronepuoausm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJISIIUU HHQY30puu-Tyhenbkuy, «Ilumensie memm».

JlabopaTopHble 1 NpakTHYecCKHe padoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHUH 13
pa3HbIX MECT OOUTAHUS.

JlaGopatopnas padota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTnueckas padora Ne 2. «Iloacyér mIoTHOCTH MONYJISALMUNA pa3HbIX BUI0B
pacTeHumn».

Tema 4. CooOuiecTBa M 3K0JIOrMYECKHE CUCTEMBbI.

CooO1miecTBO opranu3moB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHUOBas,
NpOCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunabl-nomuHantel. CBA3U B
OuoneHo3e.

Oxonornyeckue cucrembl (dkocuctembl). IlonsitTue 00 »5sKocuctemMe U
ouoreornieHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTHl SKOCHUCTEMBI: IPOIYLEHTHI,



KOHCYMEHTBI, peylleHThl. KpyroBopoT BEIIECTB U MOTOK PHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiEeBbie) YPOBHU JKOCUCTEMBI. [luileBble 1eNmu H CETH.
OcCHOBHBIE TIOKa3aTeIM SKOCHUCTEMBI: OuoMacca, MPOAYKIUSA. OKOJIOTHYECKUE
NUpamMubl: TMPOAYKUWH, YUCICHHOCTH, OnoMaccbl. CBOICTBA 3KOCHUCTEM:
YCTOMYHMBOCTh, CAMOPETYJIsilius, pa3Butue. CyKieccus.

[IpupoHbie IKOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCHUCTeMa XBOWHOIO
WJIM IIIUPOKOJUCTBEHHOT O Jieca.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak Qakrop ycroiunmBocTH dkocucteM. CoxpaHeHUE
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3eMIie.

VYuenue B. . Bepuaackoro o 6mocdepe. I'panuiibl, coctaB M CTpyKTypa
ouochepsl. Kupoe BemectBO W ero ¢GpyHkuuu. OcobeHHOCTH Ouochepsl Kak
rI00abHON dKOcHUCTEeMBbl. J(MHaMUYeckoe paBHOBecHe U oOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOreoXMMHUYECKUE IUKIIBI JIEMEHTOB (yriepoa,
a30Ta). 30HATLHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTPOIIOIeHHbIE U3MEHEHUsI B Orocdepe.
I'moGanbHbIe SKOIOrHYECKUE TPOOTIEMBI.

CocymiecTtBoBaHue MIPUPOBI 151 YEJI0BEYECTBA. CoxpaHnenue
O6uopazHooOpa3usi Kak OCHOBa ycToiunBocTu Ouocdepbl. OCHOBA pallOHATBHOT O
yIIpaBJCHUs TMPUPOAHBIMU pPECypcaMu W HUX UCHOIb30BaHue. JlocTuxkeHus
OMOJIOTUY U OXpaHa MPUPOIBI.

JdemoHcTpauuu:

[Toptpersi: A. [Ix. Tencnu, B. H. Cykaués, B. . BepHaackuid.

Tabmuupbl u cxembl: «llumessie 1enu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmiectBay, «llenu nuTaHuA», «IKOJOTHYECKas MHPAMUAAY,
«buocdepa u venoBex», «IKOCUCTEMA IMUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro  Jeca», «buomeno3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPONOTEHHBIE  BO3JCUCTBHS HAa  TOpuUpony», «BaxHedmme HUCTOYHUKU
3arpsi3HEHUs BO3/lyXa M TPYHTOBBIX BOA», «llouBa — BakHEHIash COCTABISIIONIAS
ounocheprr», «DakTopsl Aerpaganuu nouBy», «llapHukoBeiil 3G PekT», «DaKTOpHI
paAMOaKTUBHOTO 3arpsA3HeHust Ouocdepr», «OOmWAs CTpyKTypa Ouocdepb,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosoport yriepoaa B 6uocheper», «KKpyroBoport azora B mpupoe.

O6opynoBanue: Mojaenb-anIuIMKanus « TunudHble OMOLIEHO3b», TepOapuid
«PacturenbHble COOOIIECTBAY, KOUIEKIIMU «buolieHo3y, «Bpeaurenu BaxkHEHITNX
CEIbCKOXO3UCTBEHHBIX KYJIbTYp», TepOdapur ¥ KOJUIGKIIMM PACTCHUH U
KUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTMYECKUM TpYyIIaM OJHOrO0 BUJA,



Kpacnas xuura Poccuiickoit ®epepaimu, H300pakeHUs OXPAHAEMBIX BHUIIOB
pacTEHUN U JKUBOTHBIX.



[UDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOITPAMMBI 11O
BMOJIOTNN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBiauBarlTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHUSI  OOYYalOIIUMHUCS TIporpaMM  CpeIHero oOlmero o0pa3oBaHMUS:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pe3yJbTAaTOB OCBOCHMs mpeaMera «buomorusy»
BBIJICTICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OO0YJAIOIIMMUCS POCCUUCKON
IPAXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOOIPENENICHUI0, HaJM4he MOTHBAlMM K OOY4YeHWI0O  OHOJIOTHH,
I[eJICHAMPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKIECHUW JMYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEH W HCTOPUUECKUX TPAAUIUN Pa3BUTUS OHMOIOTMYECKOTO
3HAHWS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYalONTUXCsl PYKOBOJCTBOBAThCS B CBOCH
NEATEIbHOCTA 1IEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKaMHU, IPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYMUE SKOJOTMUECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTHU CTAaBUTH 1I€JTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MpenmeTa «buonorus» JOoCTUraroTcs B
€IUHCTBE Y4YEOHOM W BOCHUTATEIBHOM JIEITEIIBHOCTM B COOTBETCTBUM C
TPaAUIIMOHHBIMUA POCCUMCKUMH COLUOKYIbTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHSATHIMU B OOIINECTBE IMpaBUIaMU M HOpPMaMu
MOBEJICHUS W CIHOCOOCTBYIOT TMpoOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3UIMU JUYHOCTH, NATPUOTH3MA,
YBXKEHHUS K 3aKOHY M IPABOIMOPSAAKY, YEIOBEKY TPyJa U CTApUIEMY MOKOJEHUIO,
B3aMMHOTO YBa)XEHUS, OCpPEKHOTO OTHOMICHUS K KYyJbTYPHOMY HACIEAUIO U
TpaAuLMsAM MHOTOHAallMOHAJIBbHOro Hapoja Poccuiickoit denepauuu, npupoae u
OKpYKarollen cpeae.

JImdHOCTHBIE pe3yabTaThl OCBOCHUS y4deOHoro mpeamera «buomorus»
JOJKHBI OTPa’KaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIINXCS PYKOBOJICTBOBATHCS
chopMuUpOBaHHON BHYTpPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOXKJIECHUM, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACIIUPEHHUE KU3HEHHOIO
ONbITa U ONbITA ACATEIBHOCTH B IMPOIECCE pealM3ali OCHOBHBIX HAIPABJICHUM
BOCIIUTATEJIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMU 00YJAIOIIEerocss Kak akTUBHOTO U

OTBETCTBEHHOT'O YWJIEHA POCCUUCKOI0 00IIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YyBaXEHUE
3aKOHA U MIPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATETLHOCTH TMPU CO3JIaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W IMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OMNpPENENATh COOCTBEHHYIO TIO3UIIMI0 TO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE yYUTHIBATh B CBOHMX JIEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJCH C pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, TII03HABATEJIbHBIX U HCCJIEAOBATEIBCKUX 3aJlad, YBAKHUTEIHHOTO
OTHONICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYKIEHWU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM NESITENbHOCTH,

2) NIaTPHOTHYECKOTr 0 BOCTIMTAHUSI:

c(hopMUPOBAaHHOCTH poccuiickoin IpaXKJIaHCKOM HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXEHHS K CBOEMY HApOAy, UYyBCTBAa OTBETCTBEHHOCTH MEPE]
Ponuuou, ropmoctm 3a cBoM Kpald, cBOO PoanHy, CBOW SA3BIK M KYJIBTYDY,
MPOIILJIOE U HACTOSAIIIEE MHOTOHAIIMOHAILHOTO Hapojaa Poccuu;

[IECHHOCTHOE OTHOIIICHUE K MPUPOTHOMY HACICIUIO U MaMSITHUKAM MPUPOIbI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CITIOCOOHOCTh OIICHMBATh BKJAJ POCCHUMCKUX YUEHBIX B CTAHOBJICHUE U
pa3BuTHE OWOJIOTMM, TOHUMAHHMS 3HAYCHUS OWOJIOTMHM B TIO3HAHUW 3aKOHOB
IPUPO/IBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KCHHIO H 3amure (OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIATAHMS:

OCO3HAHHUE JyXOBHBIX [IEHHOCTEH POCCUICKOI0 HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3THUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

OCO3HAHHUE JIMYHOT'O BKJIa/ia B TOCTPOCHUE YCTOMUYHUBOTO OYAYILETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POIUTEISM, CO3IaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O TMPUHATUS IIEHHOCTEH CEMEMHON KWU3HM B COOTBETCTBUHU C
TpaguUUsiMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;



NOHMMAaHUE 3MOLUMOHAIBHOIO BO3JEHCTBUS JKUBOW MPHUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHE
MPOSABIISATh KAY€CTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (GOPMHUPOBAHHUS KYJIbTYPbI 310POBBS W
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

NOHMMaHHWE U pealu3alus 3J0pOoBOro M 0Oe3omacHoro olpaza KHU3HU
(3m10poBOoe  mHUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TMpaBUJI U HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATHUH M OTAbIXa, peryaspHas (Qusmyeckas
aKTUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHMMAHUE LEHHOCTH MNPaBWJ HHJIWBHAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3710POBbIO U JKU3HHU JIFOJEH;

OCO3HAHUE TOCIEACTBUN M HENPUATUS BPEIHBIX NPUBBIYEK (YNOTpeOICHUS
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPyI0BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYyAYy, OCO3HAHUE LEHHOCTH MAacTepCTBa, TPYIOJIIOOHE;

FOTOBHOCTh K AKTMBHOM JIE€SITEIbHOCTH TEXHOJOTHMYECKOM MU COLUAIBHOU
HaNpaBICHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJAHUPOBATb U CaMOCTOSTEIILHO
BBITOJIHATD TAKYIO JESITEbHOCTD;

UHTEpPEC K Pa3Iu4HbIM cdepaM NpodecCHOHATbHON AESTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAymed mnpodeccud W peanu30BbIBATh
COOCTBEHHBIE KU3HEHHBIE IJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUI0 U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOTHYEeCKOT 0 BOCTIUTAHMSI:

AKOJIOTMYECKH LEJIeCOO0pa3HOE OTHOIIEHHE K TMPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIICHUE YPOBHSI SKOJIOTMYECKOM KyJabTYphl: MPUOOpPETEHHE OIbITa
IUJAHUPOBAHUSI TOCTYIIKOB M OLEHKA WX BO3MOXKHBIX TOCIEICTBHM s
OKpY’Karollel Cpebl;

OCO3HaHUE TJI00AJIBHOTO XapaKTepa KOJOTUYECKUX MPOoOJieM U MyTel ux
peleHus;

CIIOCOOHOCTh MCHOJIb30BaTh MPUOOpPETAaEMble MpPU HU3YYEHUH OUOJIOTHH
3HAHMSI W YMEHUS MpU pEHIeHUH MpoOJeM, CBA3aHHBIX C pPaLHOHAIbHBIM
IPUPOJOIIONb30BaHUEM  (COOMIOZCHHE  MpaBWil  IMOBEIEHUS B INPHUPOJE,
HAIpPaBJICHHBIX HA COXPAHEHHE pABHOBECHS B SKOCHUCTEMAax, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENpUITHE JEHUCTBUW, NPHUHOCAIIMX Bped  OKpPYKArOIIEeH
IPUPOJHON Cpele, YMEHHE MPOTHO3UPOBATh HEOJArONpUITHBIE SKOJIOTHYECKUE
MOCJICACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HAJIMYKE PA3BUTOrO 3KOJIOTMUYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYPBI,
OIbITa NEeATENbHOCTH IKOJIOTMYECKOU HaIPABJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOMN
IPAKTUKE, TOTOBHOCTH K Y4aCTHIO B IIPAKTUYECKOMN EATEIbHOCTH 3KOJIOTNYECKON
HAIPABJIEHHOCTH;

8) IEeHHOCTH HAYYHOTr 0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOILECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIMAJore
KYJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYJIbTYpbl Kak CpelCTBa
B3aMMOJICHCTBHS MEXKY JIFOABMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKkn OHONIOTMM Kak HayKd, OCO3HaHUA €€ poiau B
(OpMHUPOBAHUHN PALMOHAIBHOTO HAYYHOTO MBIIIJIEHHS, CO3/1aHUU LIEJIOCTHOTO
MPENCTaBICHUS 00 OKPYXAloUIEM MHUpPE KaK O €IMHCTBE NPHUPOJbI, YEIOBEKAa U
oOliecTBa, B IMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEUIEHUU MpodiieM
COXPaHEHMS IPUPOJTHOIO PaBHOBECHS;

yOexKAEHHOCTh B 3HAUMMOCTH OHMOJIOTMU JJII COBPEMEHHOW LMBHIIM3ALMU:
o0ecrieueHusi HOBOTO YpPOBHSI pPa3BUTHUS MEIUIMHBI, CO3JAaHHUE MEPCHEKTUBHBIX
OMOTEXHOJOTUMA, CHOCOOHBIX  pelaTh pPecypcHble  MpOOJEeMbl  pa3BUTHUA
YeJI0BEYECTBA, TOUCKA MYTEeW BBIXOJA M3 INI00ATbHBIX KOJOTMUYECKUX MPOOJIEM U
obecrieueHusi  Mmepexoja K  yCTOMUMBOMY  pa3BUTHIO,  PAaLMOHAIBLHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYPCOB W (POPMUPOBAHHUIO HOBBIX CTAHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUM OMOJOTMUYECKMX 3HAaHMH B ILENAX
MOBBIIICHUST OO0IIEeH KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIIMOHAJIHHOW TPAaMOTHOCTH OOydaromuxcs, GpopMupyeMoi
IpY U3y4EHUU OMOJIOTHH;

NOHMMAaHUE CYIIIHOCTH METOJIOB MO3HAHMS, HCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJIb30BaTh I[IOJY4aeMble 3HaHUSA JMJI1 aHauu3a Hu
OOBSICHEHMSI ABJICHUI OKPY)KAIOIIEro MUpPa U MPOUCXOASIINX B HEM M3MEHEHMH,
yMEHHE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HayyHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LIEJIBIO TIOJIyYEHHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCHOJIb30BAaTh OUOJOTMYECKUE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTHM HAyYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO U UCCIIEN0BATENLCKYIO IEATeIbHOCTh UHAUBUYaIbHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTP K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAaHMW MO OMOJIOTMU B
COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeaMeTHble pe3ysbTaThl OCBOEHHUS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMUPOBAHUS MHUPOBO33PEHUSI OO0YyUaIOIIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYUYHbIE MOHATHSA, OTPaKarolIne
LEJIOCTHOCTh HAyYHOM KapTHUHBI MHpa M cHelHUupUKYy METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEpPrusi, SBJICHHE, MPOIECC,
CHUCTEeMa, Hay4yHbIH (PAaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccieoBaHue,  HAaONIOJeHUEe,  HU3MEpPEHHe,  JIKCIEPUMEHT U JpYrux),
YHUBEpCAIbHbIE y4eOHblE JeicTBHs (TMO3HABAaTEIbHbIE, KOMMYHHKATHBHBIE,
PEryIsSTUBHBIE), o0ecreunBarone dhopmMupoBaHue (b yHKIIMOHAIbHON
IPaMOTHOCTH U  COUMAJIbHOM KOMIIETEHIHUH OOy4YaloImMXcsi, CIHOCOOHOCTh
oOyJaromuxcs UCIIOJIb30BATh OCBOEHHBIE MEXIUCUUTIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWA W  YHUBEpCAJbHbIE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIBbHON U COLMAJILHOM ITPAKTHKE.

MeTtanpeaMeTHbIE PE3yNbTaThl OCBOEHMSI MPOTPAMMbl CPEIHETO OOIIEro
00pa30BaHus JOJHKHBI OTPAXKATh:

Osanagenne YHHMBEPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMH
AefCTBUSAMU:

1) 6a30BbI€e JTOrHYECKHE AeHCTBHUS:

CaMOCTOSITETbHO  (OpMYNIUpPOBAaTH W aKTyalIlM3UpoBaTh  MpodJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOEHUW 3HAHUU NPUEMBI JIOTUYECKOT'O MBIIUICHHUS
(aHanu3a, CUHTE3a, CpaBHEHUS, KiIaccupuKalnu, 0000IIeHNs), PACKPBIBATh CMBICT
OMOJIOTUYECKUX TOHATUN (BBIAETATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIIMBATh
CBSI3U C JIPYTUMU MOHSATUIMMU);

ONpeAeNATh UENH ACATEIbHOCTH, 3a7aBas NapaMmMeTpbl W KPUTEPHH HUX
JIOCTUXKEHHUS, COOTHOCUTH PE3YyJIbTaThl IEATEILHOCTH C MOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATHUSA [l OOBSICHEHUS (PAKTOB U SIBICHUI
YKVBOU TPUPOJIBL;

CTPOUTH JIOTUYECKUE PaCCYXJEHUs (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
AHAJIOTMH), BBIABISATH 3aKOHOMEPHOCTM W MPOTHUBOPEUUS B PacCMaTpPUBAEMBIX
ABJICHUSX, (POPMYIMPOBATH BHIBOJBI U 3aKIHOUYEHUS;

IPUMEHSTH CXEMHO-MO/JIEJIbHBIE cpencTtea Ui IIPEACTABIICHHUS
CYILLECTBEHHBIX CBSA3€H M OTHOIIEHHI B M3y4yaeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTUBOPEUYMII  pa3HOro0  poAa,  BBIIBICHHBIX B Pa3iIMYHBIX
MH(POPMAIIMOHHBIX UICTOYHHUKAX;

pa3pabarblBaTh IUIAH PEUIEHUS MPOOJIEMbI C YYETOM AHAIM3a UMEIOIIMXCS
MaTepUalIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B IESITEIILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM 1€ATETbHOCTH;

KOOpDIAMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBUSIX  PEaJbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBILJICHHUE MIPU PEILIEHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE AeHCTBUS:

BJIaJI€Th HaBbIKAMU Y4€OHO-HUCCIIEI0BATEIbCKON U IPOSKTHON EATEIbHOCTH,
HaBbIKAMHU  paspemieHusi npoOjeM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IOMCKY METOAOB PELIEHUs MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHBIX METOJOB IIO3HAHUS;

UCIOJIb30BaTh pPa3jJU4HbIE BHUABI JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEPIPETALNU, INPEOOPa30BaHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYalHsIX, B TOM YHCJIE IPH CO3JaHUU YYEOHBIX U COLIUAIIBHBIX IPOEKTOB;

(opMUpOBaTh HAYYHBIH THUIT MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTUEH,
KJIOUEBBIMU MTOHATUSMU U METOAAMU;

CTaBUTh U (POpPMYIHMpOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOU
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh IIPUYHMHHO-CJIEICTBEHHBIE CBSI3M W AaKTyaJM3MpOBATH 3a/ady,
BBIIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh APryMEHThI ISl J0Ka3aTellbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHNUS;

AQHAIM3UPOBATH IIOJYYEHHBIE B XOAE PEIICHHsS 3aJa4d  PE3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh LEJICHANPABICHHBIA MOUCK IMEPEHOCa CPEACTB U CHOCOOOB
JEeNCTBUS B IPO(PECCUOHAIBHYIO CPENY;

yYMETh TMEPEHOCUTh 3HAHUS B TO3HABATENbHYIO M MPAKTUYECKYIO 00JIacTH
KU3HEIEATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE WJEH, MpEJiaraTb OpUTMHAIbHBIE MOAXOAbl M pELICHUS,
CTaBUTb NMPOOJIEMBI U 3a/1a4H, IOIMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUS.

3) padora ¢ undopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMaINK (TEKCTe y4EOHOro
nocoOusi, HAYYHO-IONYJSIPHOM JMUTeparype, OHOJOTMYECKHX CIIOBApSAX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBaAThH



MH(OPMAIUIO PAa3TUYHBIX BUAOB U (DOPM MPEACTABICHUS, KPUTHUECKHU OLIEHUBAThH
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aPOCHl U MPUMEHSATH PA3UYHBIC METOMABI MPU TMOUCKE U
otOope Ouosoruueckor nHbopMaluu, HEOOXOIUMON JJIsl BBIMOJHEHUSI YU4€OHBIX
3ajay;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS WHGOPMAIIMOHHO-KOMM YHHUKATUBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYpPY aKTUBHOT'O UCIOJIb30BaHUS Pa3IMUHbIX
TIOWCKOBBIX CHUCTEM;

CaMOCTOATENIFHO  BBIOMpPATh  ONTHUMANbHYIO  (QOpMYy  TpEICTaBICHHS
Oouonoruyeckoil nHMopManuu (CxeMbl, rpaduKu, TUArPAMMBbI, TAOJIUIIBI, PUCYHKH
" Apyroe);

UCTOJb30BaTh HAy4YHBIA S3bIK B KauecTBE CpeacTBa MpH padore ¢
Oouonornueckol uHpOpManuen: NPUMEHATh XUMHUYECKHE, (UINYECKUE U
MaTeMaTUYeCKUe 3HAaKU U CHUMBOJIBI, (POpMysbl, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONb30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CpPEACTBa
HaTJISAHOCTH;

BIaJeTh  HAaBbIKAMU  pacloO3HaBaHWA W 3alIUTHl  WHOpMAINH,
MH(OpPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBJ1aieHUe YHHBEPCATbHBIMM KOMMYHHUKATUBHBIMH /1e/iCTBUSIMU:

1) o0menue:

OCYILIECTBIISITh KOMMYHHUKAIIMK BO BCeX cpepax >KU3HHU, aKTUBHO y4aCTBOBATh
B JMAJIOre WIM JUCKYCCHUU MO CYILECTBY OOCYXJIaeMOH TeMmbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJICHHS OTHOCHUTEILHO BBIMOJIHEHHS TMpeiaraeMoin
3aJ]auM, YYUTHIBaTh MHTEPECHl U COIJIACOBAaHHOCTh MO3MILIMNA APYTUX YYaCTHUKOB
JIMajora Ui JUCKYCCHUHM);

pacro3HaBaTh HeBepOaJibHblE CpEACTBa OOIICHMs, MOHUMAaTh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHUS KOH(IMKTHBIX CHUTYaluH,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIAJ€Th PA3IUYHBIMH CHOCO0aMU OOILEHUS U B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEeHUs JIPYTuX JIOACH, MPOSIBISITh YBAKUTEIHLHOE OTHOLIEHHUE K COOECETHUKY
U B KOppEeKTHOH (hopMe HOpMyIHUpOBaTh CBOU BO3PAKCHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs eSITeJIbHOCTh:

IOHMMATh W HCIIOJIb30BaTh MPEUMYILECTBA KOMaHAHON M WHIUBUAYAIbHON
paboTHI MPU pelICHUH OUOJIOTMYECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYIIOBBIX (OPM B3aUMOAECHUCTBUS MIPU PEIICHUH YUeOHOU 3aauH;

BBIOMpATh TEMaTUKY M METOIbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJIeHa KOJJIEKTHBA;



IPUHUMATh LI  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATH JCHCTBHUS IO €€ JOCTMIKEHUIO: COCTaBIIATH ILIAH JEHUCTBUH,
pacnpenensaTh poid ¢ YYETOM MHEHHH YYacTHHKOB, OOCYXKJaTh pPE3YJbTaThl
COBMECTHOU padOThI;

OLICHMBAaTh KayeCTBO CBOErO BKJIAJAa W KaXKJIOrO y4acTHUKAa KOMaHIbl B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE NIPOEKTHI, OLEHHWBATh WJEU C IO3ULHMHA HOBHU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEACHUE B Pa3IUYHBIX
CUTYaIUSIX, IPOSBIISITH TBOPUECTBO U BOOOpakeHHE, ObITh HMHUIIUATUBHBIM.

Ogy1ageHNe YHUBEPCAJbHBIMH PeryJIsiITUBHBIMH JeHCTBUAMM:

1) camoopraHu3anms:

UCMOJIb30BaTh OHOJOrMYECKUe 3HAHMs JJi1 BBIABIECHUS MpPoOJIeM U HX
pELIEHUs B )KMU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpAaTh HAa OCHOBE OMOJOIMYECKHMX 3HAHUM LIEJIEBBIE U CMBICIOBBIE
YCTAaHOBKHM B CBOMX JCHCTBUAX M IOCTYIKAax II0 OTHOLICHHMIO K JKUBOW NPUPOJE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATEJIBHYIO JCSATEIBHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1adyd B 00pa30oBaTEIIbHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTAaBJIATh IUIAH pelIeHUsT MpoOJeMbl ¢  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

pacimupsATh paMKH y4eOHOro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peLIEHNE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

cHocoOCTBOBaTh (POPMHUPOBAHHMIO U TMPOSBICHUIO ILIUPOKOM DSpyIULUU B
pa3HbIX O0JACTAX 3HAHWM, MOCTOSHHO TIOBBIIIATh CBOM 00pa3OBaTEIbHBIA U
KyJbTYPHBIA YPOBCHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJAaJ€Th  HABbIKAMHM  IIO3HABATENbHOM  pedieKkcMH KaK  OCO3HaHMS
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX IPOLECCOB, UX PpE3yJbTaTOB U
OCHOBAHMI, MCIOJIb30BATh MPUEMBI PEPIEKCUU NJIsi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLICHMBAaTh PUCKM M CBOEBPEMEHHO IIPUHUMATh PELIEHUS [0 HUX
CHUKEHUIO;



OPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IIpUd aHajiu3e pe3yJIbTaToB
JeSITEIbHOCTH,

3) npuHsiTHE CE0s1 M IPYTHX:

NPUHUMATD ceOsl, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M aPTyYMEHThI JPYTUX I@IPU aHaJIM3€ pPe3yJIbTaToB
JeATEIbHOCTH,

NpU3HABaTh CBOE MPABO U MPABO APYTUX Ha ONIMOKH;

pa3BHBaTh CIIOCOOHOCTH IIOHUMATh MUP C IMO3UIMH APYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynabTarhl ocBoeHusi mporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHelU(prUecKkue A yaeOHoro npeamera «buoaorus»
Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI ACMCTBUI MO OCBOCHHIO, HHTEPIIPETALUU U
peoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYCHHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B PA3JIMYHBIX Y4EOHBIX CUTyalUsX, a TAKXXE B PEATbHBIX
KU3HEHHBIX CHUTYaIlUsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpeameTHbIe
pe3yJIbTaThl IPEACTABIECHBI IO TOAaM 00yJYEeHHUS.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUA Yy4ueOHOro mpeamera «buosorus» ¢ 10
KJlacce OJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIU OMOJOTMHU B CUCTEME HAYYHOI'O
3HAHMSI ECTECTBEHHBIX HayK, B (DOPMHPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa MU HAyYHOTO MHPOBO33PEHUS, O BKJIAJAE POCCUHCKHX U
3apyOeKHbIX YU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JJIs PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PpacCKphIBaTh COJIEp)KaHHE OMOJIOTMYECKUX TEPMHUHOB U TOHSATHUM:
KU3Hb, KIETKa, OpraHu3M, MeTabomu3M (OOMEH BELIECTB U IIpEBpalleHuE
SHEPruu), TOMEOCTa3 (CaMOpEryJssiuus), YPOBHEBAasl OpPraHU3alMsl KUBBIX CHUCTEM,
CaMOBOCIPOM3BEIEHUE (PENPOAYKIIMS), HACIEACTBEHHOCTh, U3MEHUUBOCTb, POCT U
pa3BUTHE;

YMEHHE M3JIarartb OHOJOTMYECKHE TEOpUuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JorMa MOJIEKYIIpHOM Ouonoruu), 3akonsl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) n yueHust (0 HE€HTpax MHOrooOpasus u
OPOUCXOXKJEHUS KyIbTypHbIX pactenuid H. W. BaBuiioBa), onpenensts rpaHuiibl
UX NPUMEHUMOCTH K >KMBBIM CHCTEMAM;

YMEHHE BIIAJIETh METOAAMHU HAYYHOTO MO3HAHUSA B OMOJIOTMU: HAOIIOICHUE U
ONMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBICHUM, OpPraHHU3alUs U IMPOBEIACHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHUE  THUIIOTE3bl,  BBISBJICHUE
3aBUCHMOCTH MEXKJY HCCIEIyeMbIMU BEIMYUHAMH, OOBSCHEHHE MOJYyYEHHbIX



pE3yNbTATOB, UCHOJb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUNA M 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJBI HA OCHOBAHUM IOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICNATHh CYIIECTBEHHbIE NMPU3HAKKA BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapHuoOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEILLECTB M MPEBpAIICHUs] PHEPTUU B KIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO0 M JHEPreTHYeckoro oOMEHa, XEMOCHHTE3a, MUTO03a, Melo03a,
OIUIOIOTBOPEHMS, PA3MHOXXEHMS, HWHIWBHIYAJIbHOTO pPa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE NPUMEHSATh MOJYyYEHHbIE 3HAHUS AJI1 OOBSICHEHUS OUOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
XKU3HU C IIeNblo0 olecrieyeHuss 0e30MacHOCTU CBOETO 370pOBbS M 3/I0POBBS
OKPYKaIOIUX JIOICH, COOII0IEHUSI HOPM TPaMOTHOTO MOBEICHHUS B OKPYKaroIen
MPUPOTHON Cpele, MOHUMAHUE HEOOXOAUMOCTH HCIHOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOMU ouosoruu U OMOTEXHOJIOT Ui TUTSI paIMoOHAILHOT O
MIPUPOAOIIOIL30BAHNUS;

YMEHHE peniaTh dSJIEMEHTapHble TEHETUYECKHME 3a7aud Ha MOHO- U
IUTUOPUIHOE CKpEIMBaHUE, CLEIJICHHOE HAaCJIeIOBaHHe, COCTaBISATh CXEMbI
MOHOTMOPHIHOTO CKPELIMBAHMS I NPEICKa3aHUs HacleOBaHUS MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBIIOJHATH JIAOOPATOPHBIE W MPAKTUYECKHUE PAOOTHI, COONIOAATH
npaBuiia pu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KpPUTUYECKH OIEHMBAaTh M HMHTEPIPETHPOBATH HH(MOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIONIYIO [ICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHHUKOB (CpeACcTBa MacCOBOM MH(OPMALIUK, HAYYHO-TIOMYJISIPHbBIE
MaTepHualibl), STUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBAHUN B OHOJIOTHH,
MeAHUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO037aBaTh COOCTBEHHBIE IHUCHbMEHHBIE M YCTHBIE COOOIIEHUS,
0000111ass OMOJIOrHYECKy0 UH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BaTh OHATUIHBIN armapaT OMOJIOTUH.

[IpenmeTHble pe3ynbTaThl OCBOECHUS ydeOHoro npeamera «buonorus» ¢ 11
Kjacce JTOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHHU B CHCTEME HAYYHOTO
3HaHUSl E€CTECTBEHHBIX HayK, B (OPMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO -
HAay4YHOM KapTHHBI MUpa M HAy4YHOTO MHPOBO33PEHHUS, O BKIIAJ€ POCCHUMCKUX WU
3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OuWOJOrMH, (YHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEp)KaHUE OUOJIOTMYECKHMX TEPMHHOB M IMOHSATHM:
BUJI, TTOMYJISAIMsS, TeHOMOH I, DBOJIONUS, ABUKYIINE CUIIBI ((PaKTOpPHI) IBOJIOIUH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BUJ000PAa30BaHUE, HKOJIOTHYECKHUE (PaKTOPHI,



JKOCUCTEMA, MPOAYLUEHThI, KOHCYMEHTBI, PEAYUEHTbI, LEeNH I[HUTAHHUS,
JKOJIOTUYECKas MUpaMuaa, OroreoreHo3, onocdepa;

YMEHHE u3JlaraTb OHMOJOTMYECKHME TeopuH (PBONIIOLMOHHAS Teopusa Y.
JlapBrHa, CHHTETHYECKas TEOpUS DHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoapiueBoro cxoactsa K. M. bapa, dyepenoBaHus TJIaBHBIX HaIpaBICHHN M
nyreit sBomounu A. H. CeseprioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
ONpEeNENsATh TPAaHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

yYMEHHE BIJIAJIETh METOJAMHU HAYYHOT'O MO3HAHMS B OMOJIOTUU: HAOMIOACHUE U
ONMCAHME >KUBBIX CHUCTEM, IPOLIECCOB U SIBICHUM, OpraHu3alusi U MpPOBEICHHE
OMOJIOTMYECKOT0  DKCIEPUMEHTAa,  BBLABIDKEHHWE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXJY HCCIIEyEeMbIMU BEJIMYMHAMH, OOBSICHEHHUE MOIYYCHHBIX
pE3yNbTATOB, UCHOJb30BAHHBIX HAYYHBIX NOHSATUH, TEOPU M 3aKOHOB, YMEHHE
JIeNaTh BHIBOABI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHBbIC MPU3HAKK CTPOCHUS OMOJOTUYECKUX
OOBEKTOB: BUJOB, TMONYJALMI, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B U DKOCHUCTEM, OCOOCHHOCTH TPOIECCOB: HACJIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOICHHOCTU
OpPraHU3MOB, JEHUCTBHS SKOJOTMYECKUMX (DAKTOPOB HAa OpPraHU3MBI, IEpeHOca
BEUIECTB M IIOTOKAa HSHEPIUH B SKOCHUCTEMAax, AHTPOIOIE€HHBIX W3MEHEHUHM B
AKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB UM OMOr€OXMMHYECKUX
IIUKIIOB B Onocdepe;

YMEHHE NPUMEHSATh MOJYyYEHHbIE 3HAHUS AJI1 OOBSICHEHUS OHUOJOTHYECKUX
IIPOLIECCOB W SBJIEHUM, JUISl NPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KHU3HU C 1eNbl0 oOecriedyeHus 0e30MacHOCTH CBOETO 3/I0POBbS U 310POBbS
OKpYKaroUUX JIHOJEeH, COOII0IEHNUS] HOPM T'PaMOTHOTO TTOBEICHUS B OKpYKarolen
OPUPOJHON Cpelie, NMOHUMAHUE HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHXKEHUN
COBPEMEHHON OMOJIOTUH ISl pAallMOHAIBHOT'O MPUPOONOIb30BAHMS;

YMEHHE pellaTh dJeMEHTapHble OMOIOTMYECKUEe 3aJjauM, COCTABISATh CXEMbI
MepEeHOCca BEIECTB U IHEPTUM B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHE BBIMIOJHATH JIA0OpaTOpHbIE U MpaKTUYECKUe pPadOThl, COOIIOIAThH
MpaBmIIa MpHu paboTe ¢ y4eOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTUYECKH OICHUBaTh W HMHTEPIPETHPOBATH HH(OPMAIUIO
OMOJIOTMYECKOTO  COJAEP)KAHUSA, BKJIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHMUS U3
pa3IMYHbIX UCTOYHUKOB (CpEACTBAa MAacCOBOW MH(POPMALIMH, HAYYHO-TIONYJIAPHbIE
Marepualbl),  paccMaTpuBaTh  I[J00ANbHBIE  AKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ass OnoIornuecKkyro WHGOPMAIIUIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmnapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
KoanuectrBo 4yacos DJIeKTPOHHBbIE
HaunmeHoBaHue pa3aeioB U TeM undposbie
Ne n/m P Konrpoasnbie | IIpakruyeckue (mcbp )
NporpaMmslI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka ITOK
L broxoris kaK Kayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLuUs 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41c292
. bu6moreka [JOK
3 X 8 1
MMHUYECKHI COCTAB M CTPOCHUE KIIETKH httos://m.edsoo.ru/7f41c292
bubmmoreka [IOK
4 HKHSHEACATENLHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
5 Pa3mHOXeHME M MHIUBHTyaIbHOE Pa3BUTHE 5 1 bu6motexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnenctBeHHOCTE M I3MEHUYUBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3MoB. OCHOBBI 3 bubmoteka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
but6moreka IIOK
8 P 1
SACPBHOC BpEMIL https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KITACC

KouuvecTBo 4acos JIeKTPOHHBIE
HaumeHoBaHue pa3/ieJioB U TeM uudposbie
Ne n/m P Kourpoasnbie | Ilpakrudeckune (uubp )
NPOrpaMMmbl Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypchbl
but6moreka [TOK
! IBOIMOUHOHHAS OHOTOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU Ha 9 05 bu6mmoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6morexa IIOK
3 O 5 1
PrAfHsMEL # ORpyRaiomas cpera https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 YKOJIOTHUECKHE CUCTEMEI 9 E’[I;II?SJ:I/I;I;.T:;SE(I)ES?MICCM
but6moreka [TOK
5 P 2
C3EPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 25



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

HOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KoanuectrBo 4yacos DJIEeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Kountpoabusie | IlpakTHueckue bp
Bcero oOpa3zoBare/jibHbIE
padoThI padoThI
pecypchl
bu6moreka [JOK
1 buosnorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
Metoapl TO3HAHUS )KUBOU MPUPOBI.
) [TpaxkTueckas padota Ne 1 1 05 bubmmoreka [IOK
«/crionp30BaHue pa3IMyHbIX METOIOB MPH ' https://m.eds00.ru/863e6122
W3YYCHUH OHOJIOTHYECKUX 00bEKTOBY
3 Bbuonorudeckue cuctemMbl, MPOIECCHl U KX 1 bu6moreka [JOK
M3y4YEHHUE https://m.eds00.ru/863e6564
4 XuMuueckuii cocTaB KiIeTKku. Bona u 1 bu6moreka [JOK
MUHEpAJIbHBIE COJIN https://m.edso00.ru/863e674e
bu6moreka [JOK
5 b .C 0 1
CIL TOCTAB 1 CIPOCHIE DETKOB https://m.edso00.ru/863e6b72
depmeHTH — OHOJIOTHYEcKHe
karanuszatopsl. JlabopaTopHas padora Ne 1
6 «3yueHune KaTaaIuTH4€CKOW aKTUBHOCTH 1 05 bubmorexa [IOK
v ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl I
KaTajasbl)»
bubmioreka [IOK
7 h% I 1
HICBOABL. SHHTIb https://m.eds00.ru/863e6870
8 Hyxnennossle kucnorsl. ATD 1 brbmrorexa LIOK

https://m.edso0.ru/863e6d5c¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI N METOAbI U3YUCHUS KICTKH.

bu6moreka [JOK

9
Knerounas reopus https://m.edso00.ru/863e6e88
10 Kiterka xak 1emoctHas )KuBasi CuicTeMa
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2 «M3y4yeHue
CTPOCHUS KJICTOK paCTEHUM, J)KHBOTHBIX bubmorexa IIOK
11 P N P ’ ’ 05 https://m.eds00.ru/863e6ff0
rpuOOB 1 OaKTepuit O MUKPOCKOIIOM Ha https://m.eds0o.ru/863e716¢
TOTOBBIX MUKpOITpEnaparax u ux
OITHCaHUE
bu6moreka [JOK
12 OOMeEH BEIIECTB WM METa00JIN3M https://m.eds00.ru/863¢766¢
bu6moreka [JOK
13 ) . X
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 2 0
HEPTETITICCRHI OOMEH https://m.edso0.ru/863e7aae
JKv3HEeHHBIN UK KIETKH. Jlenenue
eTku. Muto3. Jlaboparopnas padota Ne 3
15 KJ;I T(I; ; I;I{T/I MHT pBTK pixﬂf K Hl;lI/IK 05 bubmorexa [OK
(HADIOACHHC 038 B FICTRAX KO a ' https://m.edso00.ru/863e7dc4
KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»
16 buocunTes 6enka. Peakiust MaTpuaHOTO bubmuorexa [IOK
CHUHTE3a https://m.eds00.ru/863e796e
bu6moreka [JOK
17 T —0 0
PaHCItnLL HOCHHTES berid https://m.eds00.ru/863e796e
18 Hexiterounsie (OpMbI )KU3HH — BUPYCHI Eg;H;;T:;i;lr(jgfs 367540
bubmioreka [IOK
19 @DopMBl pa3MHOXEHUS OPraHU3MOB https://m.edso00.ru/863e81b6

https://m.edsoo.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6moreka [JOK

20 Meitos https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX KIJIETOK.

1 OmnonotrBopenue. JlabopatopHas paborta 05 bubmorexa [IOK
Ne 4 «M3yueHne cTpoeHus MOJIOBBIX KIETOK https://m.edso00.ru/863e81b6
Ha TOTOBBIX MUKpOIIpEnapaTax»

22 WNHauBuyanbHOE pa3BUTHE OPraHU3MOB buommorexa [IOK

https://m.eds00.ru/863e8436

23 ['eneTnka — Hayka 0 HACJIEICTBEHHOCTH U bubmuorexa [IOK
WU3MEHYMBOCTU https://m.edso0.ru/863e862

24 3aKOHOMEpPHOCTH HaCJIEeI0BaHUS bubmmoreka [IOK
pu3HaKoB. MOHOTHOPHIHOE CKPEIIMBAHUE https://m.eds00.ru/863e8878

o5 Jurubpunnoe ckpemuBanue. 3aKoH bu6mmoreka LIOK
HE3aBUCUMOr0 Hacjie0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOE HAaCJIeOBaHUE TTPHU3HAKOB.

JlaboparopHas pabora Ne 5 «M3y4yeHue
26 pe3yJ111TaTIZ)B MopHom6p1/mH0ro IZ 0.5 bubmmorexa [IOK
https://m.edso00.ru/863e8c60
JTUTHOPHUTHOTO CKPEIIUBAHUS Y APO30IITBI
Ha TOTOBBIX MUKpOIIpEnapaTax»

27 I'enernka nona. HacnenoBanue npu3HaKkos, bu6moreka [JOK
CLIENJICHHBIX C II0JIOM https://m.edso0.ru/863e8c60
N3menunBocTs. Henacnencrsennas
u3MeHIHBOCTE. JlaboparopHas padora Ne 6.

o8 N3yuenue moaupukanyOHHON 05 bubmmoreka [IOK
M3MEHYMBOCTH, IOCTPOEHUE https://m.edsoo.ru/863e8efe
BAapUALIMOHHOTO PsAJia U BapUAITMOHHON
KPUBOW

29 HacnencrsenHas N3MEHYUBOCTb. 05 bubmorexa LIOK

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

JlabopartopHas pabota Ne 7. « Ananu3
MyTalui y 1p0o30(QHIIbl Ha TOTOBBIX

MUKpOIpernapaTaxj»
bubmuoreka [IOK
30 r 1
cHeTiia Heopeka https://m.edso0.ru/863e8d78
PesepBHbIil ypok. O600IIEHNE TTO TEME
31 «HacaencTBeHHOCTS U U3MEHUYUBOCTE 1
OpPTraHU3MOBY
C M
” SJIEKIIMSI KaK HayKa U MPOIECC ! eTOIBI U . BuGmorexa [[OK
FIOCTHIRCHI CCICKILII PACTCHII 1 https://m.edso0.ru/863e9214
YKUBOTHBIX
33 BuorexHosiorusa Kak orpacib IpOU3BOICTBA 1 Bubmiorexa TJOK
p p A https://m.edso0.ru/863e9214
bubmioreka I[IOK
34 IT o 1
POMCIYTOTIHA ATTECTAHORHAS pabota https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KouuvecTBo 4acos DJIeKTPOHHbIE
nudpoBbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTuyeckue op
Bcero oOpa3zoBarejibHbIe
padoThI padoThI
pecypcsl
1 DBOJIOLHNS U METOABI €€ N3YUECHUS 1 brbmroreia LIOK
t A i https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTHs IpecTaBiIeHU 00 1 bu6mmoreka LIOK
IBOJIIOLIUU https://m.eds00.ru/863e9570
bubmoreka I[IOK
3 M 1
HARPOSBOTROTHA https://m.edsoo.ru/863e9cle
[Tonynsitus Kak sJeMeHTapHas eAMHUIA
4 BHJIa ¥ dBoMonMH. JlJaGopaTopHas pabora 1 05 bubmmoreka [IOK
Ne 1 «CpaBHeHHUE BUI0B 1O ' https://m.eds00.ru/863e99c6
MOP(HOIIOTHYECKOMY KPUTEPHIO»
5 JIBrKy1He cuiisl (371€MEeHTapHbIe 1 bubmmoreka [IOK
(bakTOphI) IBOIOLNU https://m.edsoo.ru/863e9da4
bubmoreka [IOK
E i 1
6 CTECTBEHHBIN 0TOOP U ero (PopMbI https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMH:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3oBanue. JJaboparopuas padora 1 05 bubmmoreka [IOK
Ne 2 «Onucanne npucrocodIeHHOCTH ' https://m.edsoo.ru/863e9fde
OopraHusMa u €€ OTHOCUTEILHOTO
XapakTepa»
8 HamparieHus ¥ yTH MaKpOIBOIIOIUN 1 bubmrorexa LIOK

https://m.edsoo.ru/863e9cle



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

HeobpaTtuMocTh BOIOIMH

Ucropus xu3Hu Ha 3emiie 1 METOIbI €

10
W3YYCHHS
1 ['unoTe3sl MPOUCXOXKIESHUS )KU3HU Ha bu6moreka LIOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3Butne xu3HM Ha 3emile 10 3paM U bubmmoreka [IOK
nepuoaam https://m.edso0.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOLIHI
PaCTUTENBHOT'O U dKUBOTHOTO MHUpA. Bu6 LIOK
noImoTeka
13 ITpa eckast pabora Ne 1 «/3yuenne 0.5
PARHITECias pabot ( }:q HH https://m.edso0.ru/863ea8bc
MCKOMAaE€MbIX OCTATKOB paCTEHUH U
JKUBOTHBIX B KOJUTCKITHSIX)
CoBpemeHHas cucTeMa OpraHu4ecKoro bubmmoreka [IOK
14
MHpa https://m.edso0.ru/863ea48e
bu6moreka [JOK
15
IBOIIOLHS HEHOBEKA (AHTPOMIOT eHEs) https://m.edso0.ru/863eac2c
JBrxymwe cuiisl (pakTopsl) bubmmoreka [IOK
16
aHTPOIIOreHe3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaJIUU HBOJIOIUU YEJIOBEKA
18 YesroBeueckne pachl U IPUPOJHBIE bubmmoreka [IOK
aJanTalyuy 4eIoBeKa https://m.edsoo0.ru/863eaea?
PesepBubiii ypok. O60011€HIE TTO TEME
19 «BO3HUKHOBEHHE U pAa3BUTHE KU3HU HA
3emiien
20 DKoJIorus Kak HayKa
21 Cpenbl 0OMTaHUS ¥ IKOJIOTUIECKHIE bubmuorexa [IOK
(bakTopbI https://m.edso0.ru/863eafec
22 Abuornueckue gaxtopsl. JlaboparopHas 0.5 bubmmoreka [IOK
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pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PACTCHUMN U3 PA3HBIX MECT
obutanus». JlabopaTopras padora Ne 4.
«BimsHUE CBETa HA POCT U Pa3BUTHE
YEepPEHKOB KOJIeycay

https://m.edsoo.ru/863eb10e

bubmoteka [IOK
23 brotiieckite ¢aTopbt https://m.edso;I ru/863eb348
DKOJIOTMYECKUE XapaKTEPUCTHKH
24 nonyiauuu. [Ipaktuyeckas padora Ne 2 05
«Iloacdér MIOoTHOCTH NOMYJIILUN Pa3HbIX
BUJIOB PACTEHHID»
bubmioreka I[IOK
25 Coo0mrecTBa OpraHu3MoB — OHOIICHO3 httos: //m.edsoo.ru/863eb46a
bubmmoreka [IOK
26 DKOJIOTUYECKHUE CUCTEMBI (3KOCUCTEMBI) httos://m.e dsocl).lru 1863eb46a
OCHOBHBIE ITOKA3aTEITN YKOCUCTEMBI.
27 Dkosnoruyeckue nupamuibl. CBoiicTBa bubmmorexa [IOK
sxocucTen. CyKieccus https://m.edso0.ru/863eb5fa
28 [Ipuponnbie 3KOCUCTEMBI
29 AHTpPOIIOT €HHBIE YKOCUCTEMBI
30 buocdepa — rinobanbHas 3xocucTemMa bu6mmoreka LIOK
3eMiu https://m.edso00.ru/863ebb5e
31 3aKOHOMEpPHOCTH CYIIIECTBOBAHUS bubmuorexa [IOK
ounochepbl https://m.edso00.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emun
33 CocyuiecTBOBaHUE IPUPOIBI U bubmmoreka [IOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
34 [TpomexyToUHas aTTeCTal[MOHHast paboTa
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIAA YYEHUKA

buonorus 10 —it knacc (ba3oBsiii ypoBens). [Tox penakiueii B.B. Ilaceunuka
/B.B. Ilaceunnk, A.A. Kamenckuii, A.M. Pybuos, I'.I". [lIseros, 3.I". 'anoHtok

M: Ilpocsemenne — 2023r.

METOANYECKHUE MATEPUAJIBI JISA YUYUTEJIA
B.N.Cugornazos., babuues H. B. .b.AradgonoBa Paboune nporpamMmmsl.

buonorus. 10-11 kmaccer. -M.: Ipoda, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HMHTEPHET

bubmmnoreka LIOK https://m.edsoo.ru/863ebb5e
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