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MNOACHUTEJIBHASA 3AIINCKA

[Ipn paspaboTke mnporpamMmbl MO OHUOJOTHM TEOPETUYECKYIO OCHOBY JJIf
omnpeleNieHus TMOAXOJ0B K (OPMHUPOBAHUIO COJAEpXKaHUA y4eOHOro TmpeameTa
«buomorusay COCTaBUJIU: KOHIIENITYaJIbHbIC MOJIOKEHUSI dIrocC COO 0
B3aMMOOOYCJIOBIIEHHOCTH LEJEH, COAEpKaHUs, PE3yIbTaTOB 00yYeHUsI U TPEOOBAHUM K
YPOBHIO TOATOTOBKM BBIMYCKHUKOB, IOJOXKEHUs 00 OOmUX MLeNnsx M MpUHIUNAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPeHEro o01ero oopa3oBaHus B
Poccuiickoit deaeparnuu, a Takke MOJOXKEHUS O creruduke OUoiIoruu, e€ 3HaYeHUH B
MO3HAHUU XUBOM MPHUPOJABI U 00ECIIEUEHUHN CYIIECTBOBAHMS YEIOBEYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSM, OMpPEACIICHbl OCHOBHBIE (PYHKIIMHM MPOTPAMMBI IO
OUOJIOTHH U €€ CTPYKTYpA.

[IporpamMmma mo Oumosioruu Ja€T MPEACTaBICHHUE O IEJsIX, 00 OO0IIel cTpaTeruu
oOydeHHsI, BOCIIMTAHUS W PA3BUTHUA OOYYAIOIIMXCS CPEICTBAMH Y4eOHOro MpeaMera
«buonorusi», omnpenenser o0s3aTeTbHOE TPEAMETHOE COJEpKaHUE, €ro CTPYKTYpY,
pacmpe/esieHne 1o pasjiesiaM U TeMaM, PeKOMEHIYEMYIO MTOCIeI0BATEIbHOCTh U3yUEHUS
y4eOHOr0o MaTtepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH, JIOTHKU
00pa3zoBaTeILHOTO TPOIIECcca, BO3PACTHBIX OCOOCHHOCTEH 00yUYarOIIMXCsl.

B mporpamme mo OuOJIOTMHM TakKe YYHTHIBAIOTCS TPEOOBAHMS K TUTAHHPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M  TPEAMETHBIM  pe3yiabTaTaM oOOydeHuss B
(GbOpMHpPOBAaHUU OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIIHPHOM JEATEIbHOCTH/YIeOHBIX
JEUCTBHI 00yJarOIIUXCS IO OCBOCHUIO COJIepKaHUsl OMOJIOTHYECKOT0 00pa3oBaHusl.

B mporpamme mo Ouonoruu (10-11 kimaccel, 6a30BbIil YpOBEHB) pealM30BaH
OPUHIMIT TPEEMCTBEHHOCTH B U3Y4YeHHH Ouonoruu, Ojarogaps uyeMy B Hel
MIPOCMATPUBAETCS HAMIPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3AaHHBIX C (OPMHUPOBAHHEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTALMI  JINYHOCTH,
AKOJIOTUYECKOTO MBIIICHUS, TPEJICTABICHUI O 3J0pOBOM 00pase >KU3HU U OepeKHBIM
OTHOLIEHHEM K OKpYyXKarlen npupoaHou cpene. Ilostomy Hapsny ¢ H3ydeHHEM
00111e0MOIOTHYECKUX TEOPHH, a TakKe 3HAaHUW O CTPOCHHUM J>KMBBIX CHUCTEM Pa3HOTO
paHra ¥ CYIIHOCTHM OCHOBHBIX MPOTEKAIOLIMX B HHUX MPOLECCOB B MPOrpamMme IO
OMOJIOTUM YJIEIEHO BHUMAHUE HCMOJIb30BAHUIO MOJIYYEHHBIX 3HAHUM B MOBCEIHEBHOM

JKU3HU OJI PCIICHUA IMPUKIAAHBIX 3a1a4, B TOM YHCJIC! HpO(i)I/IJ'IaKTI/IKI/I HaCJIE€ACTBCHHBIX



3a00JICBaHUIA UYEIOBEKA, MEIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTMUECKH 11eJIecO00pa3HOTo MOBEACHHS B OKPYKAIOIIEH MPUPOTHOM cpelie, aHaIn3a
BIUSTHUSL XO3SIICTBEHHOW JESATEIPHOCTH YEJIOBEKa HA COCTOSHUE TIPUPOIHBIX U
UCKYCCTBEHHBIX HKOCHUCTEM. YCHUJICHME BHUMAHUS K TMPUKIAJAHONW HAMpPaBICHHOCTU
yueOHoro mpeamera «buomorus» TPOJUKTOBAHO HEOOXOJUMOCTBIO OOecreUeHus
YCIIOBUW [UJIsl pEIIeHUs] OJHOW M3 aKTyalbHBIX 3aJady IIKOJBHOTO OHOJOTHYECKOTO
oOpaszoBaHusi, KOTOpas mpeanojaracT (GopMUpoBaHHE y OOYyYarOLIUXCS CIOCOOHOCTH
aIalITUPOBATHCS K U3BMEHEHUSM TUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpefHero oOIiero o0pa3oBaHHUS 3aHUMAET Ba)KHOE MECTO.
Ona obecrnieunBaeT GOpMHUPOBAHKE y OOYUAIOIITUXCS MIPEACTABICHUN O HAYYHOU KapTHHE
MUpa, pacHIupsieT U 0000I1aeT 3HAaHUS O KUBOU MPUPOE, €€ OTIIMUUTEIBHBIX MPU3HAKAX
— YpOBHEBOW OpraHW3aIMK W DBOJIIOIHMH, CO3MaéT YCIOBHS JJIA: TO3HAHHUS 3aKOHOB
KUBOUM TIpupobl, hopMHUpOBaHUS (PYHKIIMOHATIHHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
u 6e30macHOro o0pa3a *KU3HH, IKOJOTUYECKOTO MBIIIUICHHS, IICHHOCTHOTO OTHOIICHHS K
YKUBOU MPUPOJIE U YETIOBEKY.

Bonpiioe 3HadeHne OWONIOTHS MMEET TaKXKe JUIS PEIICHHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJa4 CPEAHEro oO0IIero oOpa3oBaHMs, COIMATH3ANMH OO0YJaIOIIHUXCS.
Nzydenne Ouosyoruu obecreurnBaeT YCIOBHS sl (DOPMHPOBAHUS MHTEIUICKTYalbHBIX,
KOMMYHHUKAITMOHHBIX W HMH(MOPMAIMOHHBIX HABBIKOB, JACTETUYCCKOW KYIBTYPHI,
CIOCOOCTBYET WHTErpallid OMOJOTUYECKUX 3HAHUN C TPEJCTABICHUSIMH W3 JPYTUX
y4eOHBIX TMpEAMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpapuu. HazpanHble
MOJIOKEHUSI O TpeIHA3HaYeHUH yueOHOoro penMera «buonorusy coctaBuiiu OCHOBY IS
OTpeJeNICHUsT TOJIXO0J0B K OTOOpY U  CTPYKTYPHPOBAHUIO €ro  COJEp>KaHUsi,
MPEJICTABJICHHOTO B MPOTpaMMe TI0 OUOJIOTHH.

Ot6op comepxkanust ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIIEH C TMO3MIMK KYJIbTYpOCOOOPA3HOTO TMOJX0/1a, B COOTBETCTBHH C KOTOPHIM
oOydaromuecs JOHKHBI OCBOWUTh 3HAHUS W YMEHUS, 3HAUMMbIC s (HOPMUPOBAHUS
o0IIeit KyJabTyphl, ONPEICISAIONINE aJcKBaTHOS IOBEJCHHUE 4YEIIOBEKA B OKPYXKAlOIICH
NPUPOJHON cpene, BOCTPeOOBAaHHBIE B TOBCETHEBHOW JKM3HU W MPAKTUYECKOUN
nesitenbHOCTH. Ocoboe MecTo B OTOM CHUCTEME 3HAHWM 3aHWMAIOT dJIEMEHTHI

COJIep)KaHMsI, KOTOpbIE CIy’)KaT OCHOBOM i (OpMHpPOBaHUS TNPEJICTaBICHUN O



COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTMHE MHpAa M LEHHOCTHBIX OPHEHTALUAX
JMYHOCTH, CIIOCOOCTBYIONINX T'YMaHU3alMU OMOJIOTHYECKOTO 00pa3oBaHusl.

CTpyKTypUpOBaHUE COAECPKAHUSA yUeOHOr0 MaTepuana B IporpaMMme 1o OMoI0ruu
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX >KUBOW TPHUPOABI, O €€ YpPOBHEBOW oOpraHu3alud H H3BOIIOIUU. B
COOTBETCTBUUM C OTHUM B CTPYKType yueOHoro mpenmera «buonorus» BbIJIEIECHbI
CIEeAYIOIINE COACpKaTelbHble JMHHM: «buosorns kak Hayka. MeToabl Hay4yHOTO
no3HaHus», «Knetka kak Ouonormueckas cucrema», «OpraHu3zM Kak OHoIOrHueckas
cuctemay, «CucremMa W MHOrooOpazue OpPraHMYECKOro MHpa», «IBOIIONUS >KUBON
IPUPOIBD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTI.

Lenr wusydyenuss yuebHOro mnpenmera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJIeHuEe OOYYaIOMIMMHUCS 3HAHUSAMU O CTPYKTYpHO-(YHKUMOHAJIBHOM OpraHU3aluu
JKUBBIX CHCTEM PAa3HOTO paHra M MpUOOpETEHUE YMEHM HUCIIONb30BATh ITU 3HAHUS IS
IPaMOTHBIX JE€UCTBUM B OTHOLIEHUU OOBEKTOB >KMBOW MPHUPOABI U PELICHUS Pa3IMYHbIX
YKU3HEHHBIX MPOOJIEM.

JlocTkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BoM
ypOBHE 00€CIIeYMBAETCS PEILICHUEM CIIEYIOIINX 3a/1a4:

OCBOEHHE 00YJaIOIMMUCS CUCTEMbI 3HAHUI O OMOJIOTHYECKUX TEOPUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THUIOTE3ax, MpaBUjaxX, CIYXalluX OCHOBOW A
(dopMHUpOBaHMS MPEICTABICHUH O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOAax
HAy4YHOTO MO3HAHUS, CTPOEHUU, MHOTO00pa3uu U OCOOCHHOCTSX KUBBIX CUCTEM Pa3HOTO
YPOBHsSI OpraHU3alUy, BBIJAIOLIUXCSA OTKPBITUAX U COBPEMEHHBIX MCCIICIOBAHUAX B
OuoJIoruu;

dbopmupoBaHue y oOOydYalOIIMXCS [O3HABATENbHBIX, WHTEIEKTYalbHBIX U
TBOPYECKHX CIOCOOHOCTEN B Mpoliecce aHaau3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTHU
Hay4HBIX B3IJISJ0B, MJAEH U MOAXONOB K M3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOIO YPOBHS
OpraHu3anuu;

CTaHOBJIEHUE Yy 00yUaroImuxcs o01el KyabTyphl, PYHKIIMOHATBLHOW TPAaMOTHOCTH,
pa3BUTHE YMEHHUU OOBSICHATH W OLIEHUBATh SBICHUS OKPYXKAIOIIETO MHUpPA KHUBOU

IPUPOJIBI HA OCHOBAHWHU 3HAHUH U OTIBITA, MOTYYEHHBIX MPH U3yYCHUH OMOJIOTHH;



dopmupoBanne |y oOydaromMxcs yYMEHUH  WUTIOCTPUPOBATH  3HAUYCHUE
OMOJIOTHUYECKMX 3HAaHMM B  MPAKTHUYECKOM JAEATEIbHOCTH 4eJOBEeKa, pPa3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHHA U arpOOHOTEXHOIOTHIA;

OCO3HaHME IEHHOCTH OHMOJOrMYeCKUX 3HAHUN JUId TIOBBIIIEHUS  YPOBHS
IKOJIOTUIECKOHN KYIbTYPHI, A5l POPMHUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUW M YMEHHUIl B IOBCEJIHEBHOM JXU3HU IS
OLICHKH TIOCJEICTBUI CBOEH NEATENPHOCTH IO OTHOUICHHIO K OKpY)Kalomel cpene,
COOCTBEHHOMY  3/I0pPOBBbIO, O0OOOCHOBaHHWE M COOJIOAEHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUIA.

B cucreme cpennero oduero oopazoBanus «buosnorusy», nuzydaemas Ha 6a30BOM
YpOBHE, SBISETCS O00s3aTENbHBIM y4EOHBIM IPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHOH o0sactu «EcTeCTBEHHO-HayYHBIE IPEAMETHD.

Jlis u3ydyeHust OMojoruu Ha 0a30BOM YpPOBHE CpelHEero oOIiero oopa3oBaHUs
otBoauTcs 68 yacoB: B 10 kmacce — 34 vaca (1 gyac B Hegento), B 11 kmacce — 34 yaca (1

qac B HEJCIIO).

COJEPXAHUE OBYYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonoruss kak Hayka. CBs3b OMOJIOTHM C OOIIECTBEHHBIMH, TEXHHYECKUMHU U
JIPYTMMH €CTECTBEHHBIMH HayKaMu, Quiocoduel, STUKOH, 3CTETUKON U mpaBoM. Poib
Ouosoruu B (QOPMHPOBAHMM COBPEMEHHON Hay4dHOH KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTonbl MO3HAHMS KUBOW MNpUpoAbl (HaOMIOJIEHUE, IKCIEPUMEHT, ONMUCaHUE,
U3MepeHue, KiaccupuKalus, MoIeTUPOBaHNe, CTATUCTHYECKast 00pabOTKa TaHHBIX).

JleMoHcTpanuu:

IToptpersr: Y. Japsun, I'. Mennens, H. K. Konbnos, /[x. Yorcon nu ®@. Kpuk.

Tabmuupe! u cxembl: «MeToIbl TO3HAHUS KUBOIM MPUPOJIBI».

JlaGopaTopHble ¥ NpaKTHYEeCKHEe PadoThI:

[Tpaktuueckas padora Ne 1. «Vcronb30BaHne pa3nuyHBIX METOIOB MIPH U3yUCHUN

OHOJIOTHYECKUX 00BEKTOB.



Tema 2. /KuBble cucTeMbl M UX OPraHU3aIHUs.

XKusble cucreMbl (OMOCHUCTEMBI) KakK MpeaMeT H3ydeHus Ouosnoruu. OTiaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM U WX pa3HOOOpa3ue. YPOBHU OpraHU3alMN OHOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIW, MOMYJAIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIIEHOTHYECKHI ), OnOChepHBIi.

JdeMoHcTpanum:

Tabmuuper U cxembl: «OCHOBHBIE MPHU3HAKH KU3HW», «YPOBHH OpraHU3alUU
YKUBOW MIPUPOJIBI».

O6opynoBanue: Mmojenb MoJekyisl JJHK.

Tema 3. XuMHUYeCKHi COCTAB M CTPOCHHUE KJIETKH.

XUMUYECKUA COCTaB KJIETKHM. XHMHUYECKUE DJIEMEHTBhl: MAaKPOIJIEMEHTBHI,
MUKpO3JIEMEHThI. Boga n MuHepanbHble BEIIECTBA.

OyHKIIMA BOABI U MHUHEPAIBbHBIX BemecTB B  kieTke. [logaepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crTpoeHue OenKoB. AMHHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHuMble W 3aMEHUMBIE AMHHOKHCIOTHI. AMHMHOKHCIOTHBIM COCTaB. Y POBHU
CTPYKTYpPBI OEJIKOBOW MOJIEKYJbI (MIEpBUYHAS, BTOpUYHAS, TPETUYHAS W YETBEPTUYHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enakoB. buonornueckue GpyHkuuu OeinKos.

depMeHThl — Ouonornyeckue katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyOcTpaTtHas cneuuduunocts. Kopepmentsl. Butamunbl. Otianuus pepMeHTOB
OT HEOPraHUYECKUX KaTaIu3aTOPOB.

VYrneBoapl: MOHOcaxapuabl (TIIOKO3a, pubo3a M JAe30KCHMpu003a), Aucaxapujibl
(caxapo3sa, 1aKkTO3a) U MoJucaxapuabl (Kpaxmal, TIIMKOTeH, 11eJUTI0103a). bruonornueckue
(GyHKIIUU yTIIEBOJIOB.

Jlunuael:  Tpurnuuepuasl,  dochomunuae,  crepounbl.  ['mapoduibHO-
runpodoOHbie cBoiicTBa. buonormueckue ¢yHkiuu aunuaoB. CpaBHEHHE YTIIEBOOB,
OEJIKOB M JINTTHIOB KaK HICTOYHUKOB YHEPTHUHU.

Hyxnennossie kucnorsl: JIHK n PHK. Hykneornasl — MOHOMEPBI HYKJIIEMHOBBIX
kuciot. Crpoenue u ¢pynkuu JIHK. Crpoenne u ¢pynxnun PHK. Bugst PHK. ATO:

CTpOEHUE U (PYHKIIHH.



[uronorusa — Hayka o kinerke. KnerodHnass teopus — HnpuMep B3aMMOJCHCTBUSA
uzaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3yUCHHS KICTKH.

Krnerka kak nenoctHas xuBas cucrema. OOlIMe MpPU3HAKK KIETOK: 3aMKHYTas
HapyxHas MeMmOpana, moJekynbl JIHK kak renernueckwii anmapar, cucreMa CHHTE3a
Oenka.

Tunsl KIETOK: dyKapuoTHYecKass U IpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
npokapuoTrueckoil kietku. Kierounas crenka 6akrepuii. CTpoeHUE 3yKapuOTHUECKON
kJeTkd. OCHOBHBIC OTIIMYUS PACTUTEIBHON, )KUBOTHON U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJUKC, WX
¢yukuuu. Ilnazmatnueckas meMmOpana, e€ cBoiicTBa M ¢QyHKuuu. lluTomnmasma u eé
opraousel. OmHomeMOpanuble opraHouasl kietku: OIIC, ammapatr [Nombmxu,
mu3ocoMbl.  [lomyaBTOHOMHBIE  OpraHOMABI  KIETKH: MHUTOXOHJPHUH, IUIACTHBL.
[TpoucxoxxaeHne MUTOXOHAPUHN U Tutactu. Bunel mmactun. HememOpaHHble OpraHouabl
KJIETKH: pUOOCOMBI, KJIETOUYHBIH IIEHTP, LEHTPHUOIU, PECHUYKH, XTyTUKH. DyHKIUU
OpraHoOUIOB KJIETKH. BritoueHus.

SAnpo — perynaropHbeiii neHTp kieTku. CTpoeHHe siapa: siaepHas o000J0uKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIMIECTB B KIIETKE.

JdemoncTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, J[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankinn, K. M. bap.

Juarpammsl: «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B HEKHBOM INPUPOJIELH,
«PacrnipenienieHre XMMHUYECKUX 3JIEMEHTOB B JKMBOW MIPUPOIE».

Tabmuuplt u cxemsl: «llepuognueckas TtaOiauIa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHue MoJeKynbl BOAbD, «buocunTed Oenka», «CTpoeHHE MOJIEKYNBI OeiKay,
«Ctpoenne pepmenta», «Hyknennorsie kuciotel. JIHK», «Ctpoenue monexynsr ATDy,
«CTpoeHue 3yKapuoTHUeCKOM KiIeTKu», «CTpoeHue >KMBOTHOM KieTku», «CTpoeHue
pacTUTENnbHON KIeTKn», «CTpO€HHE INPOKAPUOTUYECKON KIeTKn», «CTpoeHue sapa

KJIETKW», « YTIE€BOAbD, «JIMIMIBD.



OGopynoBaHue: CBETOBOM MHKPOCKON, OOOpPYIOBaHWE JJsl  TPOBENEHUS
HAOJI0ICHUH, U3MEPEHUH, IKCIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTENIbHBIX, )KUBOTHBIX
U OaKTEpUATBHBIX KIIETOK.

JlabopaTopHble U IpaKTHYeCKUE PadoThbI:

JlabopaTtopnas pabota Ne 1. «3yyeHne kaTaIUTHYECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMusIa3bl UK KaTajaasbl)y.

JlabopaTtopnas pabora Ne 2. «3yueHue cTpoeHus KIECTOK PACTEHUMN, )KUBOTHBIX U
OakTepuil o1 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpErapaTax U UX OMUCAHUE.

Tema 4. ’KuszneaeaATeJJbHOCTh KJIETKH.

OOMeH BemiecTB, WM METa0oNIM3M. ACCUMWIAIUA (IUIACTUYECKUN OOMEH) U
TUCCUMWISAIMS  (PHEpreTHUecknii oOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonu3zMa. Poib 3aKOHOB COXpaHEHMsI BEUIECTB W DSHEPIMM B I[OHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIN U rerepoTpodHsiil. Pons gepmeHTOoB B
oOMeHe BeIeCTB U MPEeBpalleHUH SHEPTHH B KIIETKE.

dorocunte3. CreroBasi u TeMHoBas (as3wl doTocuHTe3a. Peakuuu dotocuHTE3A.
OddextuBHOCTh PoTOCHMHTE3a. 3HaUeHHE (HOTOCHHTE3a Ui KU3HHU Ha 3emie. BrnusHue
yCIOBHM cpeapl Ha (POTOCHHTE3 M CHOCOOBI TMOBBIIIEHUS €ro MPOAYKTUBHOCTU Y
KYJIbTYPHBIX PaCTEHUH.

XeMOCHHTe3. XEMOCHHTE3UPYIoIue OakTepuu. 3HAYCHHUE XEMOCHHTE3a s
JKU3HU Ha 3eMIIe.

OHepreTHueckuii oOMEH B KJeTke. PaciierieHue BeIIeCTB, BBIJICICHUE U
aKKyMYJIMpPOBaHHE HSHEPrMHM B KJIETKe. JTambl 3HEpreTuueckoro odOmeHa. [mmkonus.
bpoxenne wu ero Buuapl. KucnoponHoe oxuciaeHue, WM KIETOYHOE JIbIXaHUE.
OxucnutenbHoe GpochopunupoBanue. IPPEeKTUBHOCTh IHEPTETHUESCKOTO OOMEHA.

Peakuuu marpuyHoro cunresa. I'enetnueckas unpopmanusa u JJHK. Peanuzanus
TreHeTUYeCKOH WHPOpMaMK B KJIETKE. [ eHeTHMYecKMd KOA M €ro CBOMCTBA.
Tpanckpunuus — matpuunbii cuHTe3 PHK. Tpancnsuus — Ouocunrte3 Oenka. DTambl
tpancasiiuu. KonupoBanne aMuHOKUCIOT. Poib pubocom B 6bnocunTtese Oenka.

Hexnerounsie ¢opmbl xu3Hu — BUpYyCHl. Mcropus otkpeitus BupycoB (/. H.

NBanoBckuii). OCOOEHHOCTH CTPOCHUS M >KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru.



bosesHn pacreHui, KUBOTHBIX W YEJIOBEKAa, BbI3BIBAEMbIE BHpycamHu. Bupyc
uMmyHoepunuta gyenoBeka (BUY) — Bo3oyaurens CIIN/la. OOpaTHas TpaHCKPHUIIIHUA,
peBepTasa u unrerpasa. [Ipodunaktiuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIM.

JleMoHcTpanuu:

[Hoptpetsl: H. K. Konbos, 1. . UBanoBckuii, K. A. Tumupsizes.

Tabmuupt uw cxembl: «Tumbel mnuTanHus», «Metabonuszm», «MHUTOXOHIPHS,
«JHepreTuueckuit  oomen», «Xmoporact», «®Potocunte3», «Ctpoenne JJHK»,
«Ctpoenue u (QyHkuuoHupoBaHue reHay, «CuHTe3 Oenka», «['eHeTnueckuii Koy,
«Bupycwy, «bakrepuodarn», «CtpoeHue wu kuzHeHHBIM 1Mkia Bupyca CIIN/a,
oakrepuodara», «Permnukarus JJHK».

O6opynoBanue: wmojenu-ammiukanun «Ynapoenne JHK u  Tpanckpunims»,
«buocuntes 6enka», «CTpoeHue KIETKU», Mol CTpyKTyphl JTHK.

Tema 5. PazmHOkKeHHe U HHAUBUAYAJbHOE Pa3BUTHE OPraHM3MOB.

Knerounslii 1uKi, WIM JKU3HEHHBIM LMK KiIeTKd. MHTepdaza u  Mutos.
[Tpouieccel, mporekaromnye B uHtepdase. Perumkanus — peakuus MaTpUYHOTO CHUHTE3a
JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIM Ha0op — Kapuotum. JIUTUiougHbld U
TarylOUIHBIA  XPOMOCOMHBIE  HaOOpbl. Xpomatuabl. [luTonormyeckne OCHOBBI
Pa3MHOXEHHS U UHIUBUYaJIbHOIO PAa3BUTHUS OPraHU3MOB.

Henenune knetkn — muto3. Ctangun muto3sa. [Ipoueccsl, npoucxoadiimre Ha pa3HbIX
CTaJIUsIX MUTO3a. bUOIOTrMYECKHI CMBICI MUTO3A.

[TporpamMmmupyemasi ruGenpb KJIETKH — aromTo3.

dopMBI  pa3MHOXKEHUSI OPraHuW3MOB: Oecronoe U monoBoe. Bumbl Oecmonoro
Pa3sMHOXEHHMS:  JEJIECHHE  HaJABOE, IIOYKOBAaHME OJHO- W  MHOIOKIIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VCKycCTBEHHOE KIOHUPOBAHUE
OPraHU3MOB, €r0 3HaUYCHUE IS CEJIEKIUU.

[TonoBoe pa3MHOXKEHUE, €ro OTIANYUS OT OECIONorO.

Meiio3. Craguu weito3a. Ilpomecchl, mpoucxopsmiMe Ha CTaausx Mehosa.
IToBenenue xpomocom B Meroze. Kpoccunrosep. buosiornueckuid CMbICT M 3HAYEHUE
Meno3a.

['ametorene3 — mporiecc 00pa3oBaHUs MOJIOBBIX KIETOK Y >KMBOTHBIX. [loyioBBIC

JKCJIE3bl: CEMCHHUKHU W AWYHUKHA. O6p3,30BaHI/I€ U pa3BUTHUC IIOJOBBIX KJIICTOK — TaMET



(cmepmaro3ous, siilekiieTka) — crnepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS
AULIEKIIETOK U criepMaTo3onoB. OmionorBopenue. Ilaprenorenes.

WunuBuayansHoe  pa3Butue  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuoreHe3). tanbl AMOPUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX IKUBOTHBIX:
npoOJjeHue, racTpyismnusi, opranoreHes. IloctaomOpuonansHOe pas3Butue. THIBI
MOCTAMOPHOHAIBLHOTO Pa3BUTHS: NpsMoe, HenpsiMoe (inunHouHOe). BiusHue cpeasl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUsS: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuuer u  cxembl: «DopMmbl  pa3MHOXKEHHsI OpPraHu3MoBy», «/IBoitHoe
OTUIOJIOTBOPEHHE Y ILBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3sMHOKEHUE PACTCHUIN,
«/lenenne kietku Oaktepuit», «CTpoeHHE TOIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBIDY,
«Knerounsi mukny, «Pemmukanus JJHK», «Mutosy, «Menosy», «IIpamoe u Henpsimoe
pazBuTue», «l'ameToreHes y MIEKONUTAIOUMX U 4YeloBeKa», «OCHOBHBIE CTaIUU
OHTOTEHE3a.

Ob6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30U bl
MJICKOIIMTAIOIIErO», «SIHleKieTka MieKkonuTramuero», «KapuokuHes B KiIeTKax
KOpEIlKa JIyKa», MarHuTHas Mojeib-anmukanus «Jlenenue knetrkuw», monens JIHK,
MojieTh MeTada3HONH XPOMOCOMBI.

JlabopaTopHble U MpaKTHYeCKHE PadoOThI:

Jlaboparopnast pabota Ne 3. «HaGnrogeHne MuTOo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlabopatopnas pabota Ne 4. «M3ydeHne CTPOCHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTax.

Tema 6. HaciiencTBeHHOCTh 1 H3MEHYMBOCTH OPTraHU3MOB.

[IpenmeT u 3amaum reHetuku. Vcropus pa3sBUTHS TeHETUKU. Ponp nuronoruu u
AMOPHOJIOTUM B CTAHOBJICHWU TCHETHKU. BKiIaa poccHCKUX M 3apyOeKHBIX YUEHBIX B
pa3BUTUE TEHETUKU. MeTOoapl TEHETUKH (TUOPUIOJOTHYECKUN, HIUTOTCHETHUYECKUN,
MOJIEKYJISIpHO-TeHeTHYeCKUil). (OCHOBHBIE TE€HETHYECKUE TOHATUA. | eHeTuyeckas

CHUMBOJIMKA, UCITIOJIB3yEMaAs B CXEMax CKpCHIPIBElHHfI.



3aKOHOMEPHOCTH HACIIEIOBAaHUs TPU3HAKOB, YyCTaHOBJIEHHble [. Menaenem.
MounorubpuaHoe ckpelmBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO MOKOJIEHUS.
[IpaBuno qoMUHUpPOBaHUA. 3aKOH PaCIICTUICHUS MPU3HAKOB. [ UIIOTE3a YMCTOTHI raMer.
[TonHOE 1 HEMOIHOE TOMUHHPOBAHHUE.

JurnbpuaHoe ckpeniuBaHue. 3aKOH HE3aBUCHMMOIO HACIEIOBaHUS IPU3HAKOB.
[{uToreHeTUUECKUE  OCHOBBI  JAWTMOPUIIHOTO  CKpEHIMBaHUS.  AHaIU3UPYIOLIEe
CKpemmBaHue. M crnosb30BaHME AaHAUIM3UPYIOUIETO CKPEIIUBAHUS ISl ONPEACIICHUS
TeHOTHUIIa 0COOH.

CuernnieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuemjieHHOMY
HaCJIEIOBAaHUIO TeHOB. HapylieHne ClerieHust TEHOB B pE3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHUsI HACJIEICTBEHHOCTH. | e HeTuuecKue KapThl.

'eneruka mnosa. XpOMOCOMHOE ONpPEACICHUE TNOoJIa. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMoramMeTHbIe U TeTeporameTHble opranu3Mel. HaciienoBanue nmpu3HaKoB,
CLUEIICHHBIX C MOJIOM.

N3meHunBoCTh. BuUIbl M3MEHYMBOCTU: HEHACIEACTBEHHAs W HACJEICTBEHHAs.
Ponb cpenpl B HeHAcHeACTBEHHOW M3MEHUYMBOCTU. XapaKTEPUCTUKA MOJIU(DUKAITMOHHON
W3MEHYMBOCTH. BapuanuoHHBIN psAx W BapuannoHHas KpuBas. Hopma peakiuun
npu3Haka. KonnuecTBeHHbIE U KaU€CTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBOWCTBa
MOAU(DUKAITMOHHON N3MEHUUBOCTH.

HacnencrBennas, wiM TEHOTUNHWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Mel03 M MOJ0BOW Mpolecc — OCHOBa KOMOWHATUBHON M3MEHYHBOCTH.
MytanuonHass u3MeHYMBOCTh. Kilaccuukaruss MyTanuii: TEHHbIE, XPOMOCOMHBIE,
reHoMHbeie. Yactora © TOpUYMHBL MyTanuid. MyTareHHele  (akTopbl.  3aKOH
TOMOJIOTUYECKHUX PSAJIOB B HacheAcTBeHHOM n3MeHunBoctu H. 1. Basumosa.

BresnepHas HacieICTBEHHOCTh U U3MEHYUBOCT.

I'eneruxa denoBeka. Kapuotun denoBeka. (OCHOBHBIE METO/bl TE€HETHUKHU
YeJIOBEKAa: T€HCAJOTHYECKHMM, OJM3HELOBBIM, MMTOTCHETUYCCKUM, OHMOXMMUYCCKU,
MOJIEKYJIApHO-TeHeTHYeCKUi. COBpPEMEHHOE OIpEeNIeICHUE TEHOTHUIIA: IMOJIHOT€HOMHOE
CEKBCHUPOBAaHHE, T'E€HOTUIIMPOBAHHWE, B TOM uyuciae ¢ nomompblo [IP-ananu3a.
HacnencrBennbie 3a00eBaHus YeIOBEKA: TeHHBIC 00JI€3HU, 00JIE3HU C HACIIEICTBEHHON

NPeIpaclooKeHHOCThIO, XpOMOCOMHBIE Oosie3HH. ComaThyeckue U TeHepaTHBHbIC



mytaiuu. CTBOJIOBbIE KJIETKU. [IpuHIUMIBI 310pOBOro 00pas3a >KU3HU, AUATHOCTHUKH,
npoQUIAKTUKK M JICUEHUST TIeHETHYeCKMX  Ooyie3Hel. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKON T€HETUKHU B MPEJOTBPAIICHUU U JICYCHUU
TeHETUYECKUX 3a00JIeBaHUI YellOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ge ®puz, C. C. YerBepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabmuuer u cxembl: «MOHOrHOpPUAHOE CKpEIIMBAHHE W €r0 LUTOTCHETHYeCcKas
OCHOBa», «3aKOH pacUICIUICHUS U €ro LUTOI€HETUYECKasT OCHOBa», «3aKOH YHUCTOTHI
ramer», «JluruOpugHoe ckpemuBaHue», «lluTonornyeckue OCHOBBI AUTHOPUIHOTO
CKpeluBaHusn», «Meiio3», «B3anMoaeiicTBre alieIbHbIX T€HOBY, «I '€HeTuUeCcKue KapThl
pacTeHui, JKUBOTHBIX M  4YeloBeka», «l'eHeTmka moma», «3aKOHOMEPHOCTH
HacJeAO0BaHUs, CLEIICHHOTO C MOJ0oM», «KapuoTUIbl 4eloBeKa U KUBOTHBIX», «Bubl
U3MEHUYUBOCTHY», «MoaudukanmonHas HW3MEHUUMBOCTHY, «HacnegoBanue pesyc-
dakropay, «['eHeTHKa Tpynn KpoBu», «K MyTallMOHHAS U3MEHUYHUBOCTH.

O6GopynoBanue:  Mojenu-aniuidKanmuun  «MOHOTHOpUIHOE  CKpEUIMBaHUE,
«HenonHnoe nomuHupoBanue», «urubpuanoe ckpemuBanuey, «llepexkpéct xpomocom,
MUKpPOCKOT U MUKpompemnapaT «Jlpozoduna» (Hopma, myranuud (HOpMBI KPBUIEB U
OKpackH Tena), repoapuii «I'opox moCeBHOI.

JlaGopaTopHble M NpaKTHYEeCKHEe PadoThI:

Jlabopatopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTUOPHUIHOTO CKPEIIMBAHUS y TPO30(UITBI Ha TOTOBBIX MUKpOTIpErapaTaxy.

JlaGopaTopnas pabora Ne 6. «/3ydeHue MOIMQPUKAIMOHHOW H3MEHYMBOCTH,
MIOCTPOEHUE BapUALIMOHHOTO PSJIa U BAPUALIMOHHON KPUBOM.

Jlaboparopuast pabora Ne 7. «AHanu3 MyTanuii y Apo30Quibl Ha TOTOBBIX
MUKpOIIpernapaTax.

[Tpaktudeckas pabota Ne 2. «CocTaBieHHe U aHAIH3 POJAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuus opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi KaKk Hayka U HOpouecc. 3apOoXIAEHUE CENeKUUU U JOMECTUKAIUS.
VYuenne H. W. BaBuioBa 0 LeHTpax MPOUCXOXKAECHUS M MHOTOOOPa3Hsl KyJIbTYPHBIX

paCTeHHﬁ. LIGHTpI)I MPOUCXOKACHUA JOMAITHNUX XKUBOTHBIX. COpT, mopoJaa, mraMMm.



CoBpeMeHHbIE METOJbl CeJNeKIMU. MaccoBbId U HHIUBUAYAJIbHBIH OTOOPHI B
CENIeKIIMU pacTeHUd ¢ KUBOTHBIX. OIleHKa »HKcTepbepa. bBIM3KOPOICTBEHHOE
cKpeluBanue — HHOpuAUHT. YncTas nunua. CkpelMBaHue YUCTHIX JuHUM. ['eTeposuc,
Wi THOpuaHas cuna. HepoacTBeHHoOe ckpelnuBaHue — ayTOopuauHr. OtnanéHHas
rubpunuzanusa u e€ ycrnexu. MCKycCTBEHHBIM MyTareHe3 M MOJIyYEHHUE IMOJIUILIOU]IOB.
JloCcTHKEeHUS CeNTeKIIUU PACTEHUM, )KUBOTHBIX M1 MUKPOOPIaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOJCTBA. ['€HHas WHXXEHEepUs. Tarbl
co3nanusa pekomObunanTHoW JIHK u TpancreHHsIx oprann3moB. KieTtoyHas mHXKEHEpHS.
Knerounble KynbTypbl. MHUKpPOKIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue
BBICOKOTIPOJIYKTUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX  OPraHU3MOB. OJKOJIOTMYECKUE U
studeckue mpoosiemMpl. MO — reHeTHuecKu MOAU(PHUITUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuinos, . B. Muuypun, I'. [[. Kapneuenko, M. ®@. 1BaHoB.

Tabmuupl u cxembl: kKapta «lleHTpBl NPOUCXOXKIEHUS W MHOTO0Opazus
KYJbTYPHBIX pacTeHui», «llopoibl JOMamHUX XUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenuii», «OtnanéuHas ruOpuauzanus», «Paborer akagemuka M. @. lBaHOBay,
«Ilomummonausi»,  «OObekTh  OmoTexHomorum»,  «Kierounble  KymbTypsl |
KJIOHUpOBaHUE», « KOHCTpyMpOBaHUE U TIEPEHOC TEHOB, XPOMOCOM.

OGopynoBaHue: MyJSIKH TUIOOB M KOPHEIUIOAOB IUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repdbapuii «CeTbCKOX03IHCTBEHHBIC PACTEHUS.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

Oxckypeusi «OCHOBHBIE METOJIBI M JIOCTHXKEHUSI CEJIEKIIMM PACTCHUN U KUBOTHBIX
(Ha CEJIGKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (PepMy, COPTOMCIBITATEIbHBIN yYacTOK, B
TEIJTUYHOE XO3SIIICTBO, JIA0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIOHHAS OHOJIOTHS.

[Ipeanochuiky BOBHUKHOBEHHMS SBOJIIOLIMOHHON T€OPUH. DBOJIOLMOHHAS TEOPUS U

e€¢ Mecto B Ouosiornu. BiusiHue 5BONIOIMOHHON TEOpPUM HAa pa3BUTHE OUOJIOTHH U

JIPYrUX HayK.



CuzerensctBa  3Borouuu.  [lajmeoHrosnornueckue:  MOCIEN0BAaTENbHOCTD
MOSIBJICHUS] BHJOB B  MAJCOHTOJIOTMYECKOW  JIETONMUCH, TMEpPEeXOaHble  (HOPMBL.
buoreorpaduueckue: cxoAcTBO U paznuune GayH u Qiop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKUE: CXOJICTBA M pPa3IUyusi SMOPHOHOB pa3HbIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  AHAJIOTHYHbIE,
pyIMMEHTapHble OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OIMYECKUX TMyTeHd y Bcex
OpraHU3MOB.

OomrormonHast Teopust Y. Jlapsuna. [Ipennocsiiky BOSHUKHOBEHUS TapBUHU3MA.
JIBKyIIMe CUiibl 3BOJIONMM BUIOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IPHU
OTPaHUYEHHOCTH PECYPCOB, HEONpeIeIEHHas N3BMEHUYNBOCTh, OOpHOa 3a CylecTBOBaHHE,
€CTECTBEHHBINU O0TOOD).

Cunrerndeckast Teopus sBoonuu (CTD) u e€ 0CHOBHBIE MOJIO0KEHUSI.

MuxkposBosmtonus. [lomymnsius kak eIuHUIA BUA U IBOJIIOIUH.

JIBukyne cuibl ((akTopbl) SBOJIONMHA BHAOB B Mpupoje. MyTallnOHHBIN
npolecc U KOMOMHATHUBHAS H3MEHYMBOCTH. [lomynsiiMoOHHBIE BOJIHBI U JApei( TEHOB.
N3onsuuys 1 murpanus.

EcrectBennbiii oTOOp — HampaBinAomuid - GakTop HIBOMONUH.  DOpPMEI
€CTECTBEHHOT'0 0TOOpA.

[Ipucnoco6MeHHOCTh  OPTaHU3MOB  KakK  pe3ylbTaT dABONIONUU. [Ipumepsr
npucrnocoOaeHuil y opranu3MoB. ApoMop(o3bl U UAHO-aAANTALINH.

Bun u BunoobpazoBanue. Kpurepuu Buma. OcHoBHBIE (HOpMBI BUI00OpA30BAHUS:
reorpaduueckoe, IKOJIOTHYECKOE.

Maxkpo3BOAIOLUSL. Dopmbl SBOJIOIINHU: (dunernyeckas, JIMBEPTreHTHAs,
KOHBEpTeHTHas1, apasenibHas. HeobpaTuMocTh SBONIOIUY.

[IpoucxoxaeHue OT HecHelHalIu3UpOBaHHBIX TmpenkoB. [Iporpeccupytomias
crieruanu3anys. AanTuBHAS paaHaliysl.

JleMoHcTpauuu:

IToprpetst: K. Jlunnei, XK. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. CeBepuios.



Tabmumer 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emie», «3apoJIbIin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl O0pHOBI 3a CYIIECTBOBAHHE,
«EctectBenHbIit 0T60p», «MHOroo0Opa3ue copToB pacTeHuit», «MHoOrooopasue mopoj
KUBOTHBIX», «llomynsimuuy, «MyTanuoHHass U3MEHUYHUBOCTH», «ApPOMOPGHO3bI»,
«Unnoanantauun», «O0mas nerenepanus», «Bmwxkyime cuisl 3Boonuny, «Kapra-
cxema wMmapmpyra nyrtemectsus Y. [lapsuna», «boprba 3a cymiecTBoBaHHEY,
«IIpucnoco6IeHHOCTh OpPraHU3MOBY, «I"eorpaduueckoe BHUJI000pa30BaHUEY,
«IKOJOTHYEeCKOe BUI000pa30BaHUE.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKpacku, Habop
IJI0JI0B M CeMsiH, KoJulekuusi «lIpumepsl 3alllUTHBIX MPUCTOCOOICHUM y KHUBOTHBIXY,
Monenb «OCHOBHBIE HamNpaBlIEHUs HJBOJIOUMK», OOBEMHaAs Mojenb «CTpoeHue
TOJIOBHOT'O MO3T'a IMO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoJeKius «PopMbl COXPAaHHOCTH MCKOTIaeMbIX
JKUBOTHBIX M pacTeHWil», Mojenb ammukanus «llepekpéct xpomocom», BIIaKHBIC
npenapatsl  «Pa3BuTue  Hacekomoro», «Pa3BuTue JATYIIKW», MHUKpPOIpenapar
«dpozoduna» (Hopma, MyTaruu GOpPMbI KPUIHEB 1 OKPACKH TEa).

JlaGopaTopHble M MpaKTHYEeCKHe PadoThI:

Jlaboparopuast pabora No 1. «CpaBHeHHE BHUIOB 1O MOPQOIOTHIECKOMY
KPUTEPUION.

Jlaboparopuast pabota Ne 2. «Omnucanue MPUCIIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTePa».

Tema 2. Bo3HHKHOBeHHE U Pa3BUTHE )KM3HU Ha 3em.ie.

JloHayuHble TpEeACTaBICHUA O 3apOXKICHMM KU3HU. HaydHble TrunorTessl
BO3HUKHOBEHHMSI KM3HHM Ha 3emiie: abMoreHe3 W NmaHchepMus. XUMHYECKas SBOJIOLMS.
AOUOTEHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTaHMYECKHX. JKCIIEPUMEHTAIBHOE
MOJITBEPKICHUE XUMUYECKOM 3Bosonnu. HauanpHbie 3Tanbl OMOJI0THYECKOM SBOJIOLIUU.
['unoreza PHK-mmpa. dopmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE
MPOTOKJICTKH. [IepBbie KIeTKH U uX 3BOJONHSI. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX

OpraHU3MOB.



Pa3Butne xwu3Hu Ha 3emusie mo 3pam M nepuonaM. Karapxei. Apxelickas u
npotepo3oiickas 3pel. [lameosolickas 3pa u €€ mepuoabl: KeMOPUNWCKUN, OPIOBUKCKHUH,
CUJIypUNCKUH, J€BOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30¥cKas 3pa 1 €€ IepUoibl: TPUACOBBIN, FOPCKUH, METIOBOM.

KaiiHo3oiickass 3pa uw €€  mepuonbl:  NAJICOTCHOBBIM,  HEOTCHOBBIN,
aHTPOIIOT€HOBBIM.

XapakTepuCcTHKa KiIuMaTa M TeoJIOTHYecKHX mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMM PACTUTENILHOTO U KMBOTHOTO MHUpPa. ApOMOP(O3bl Y pacCTEHUN U KUBOTHBIX.
[losiBieHME, pacUBET U BBIMUPAHKE TPYIIN )KMBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak oOTpaxkeHue dSBoonuu. (OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSA 4YeJIOBEKAa. AHTPONOJIOTHS KakK Hayka. Pa3BuTue mnpencraBiieHHH O
MIPOUCXOKACHUU YeloBeKa. MeToapl U3ydeHus: aHTpororeHe3a. CxoacTBa M pa3iandus
YeJI0BEKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YEIIOBEKA.

JBuxynme cuibl (akTopsl) aHTpornoreHesa. HacnencTBeHHass M3BMEHUYHUBOCTh H
ecTecTBeHHbIH 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HHU, W3TOTOBICHHWE OpYAUU Tpyaa,
MBIIUICHHE, PEYb.

OcCHOBHBIE CTaAMM M BETBU HBOJIIOIMM YEJIOBEKA: AaBCTPAIONUTEKH, YenoBek
ymenblid, YenoBek npsamMoxonsamui, YenoBek HeaHAepTalbCKui, YenoBEK pa3yMHBIM.
Haxonku uckomaeMbIX OCTaTKOB, BpPEeMsl CYIIECTBOBaHHS, 00JIACTh PacHpOCTPAHCHUS,
00BEM TOJIOBHOIO MO3ra, 00pa3 KU3HHU, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BPOIEOUIHAS (E€Bpas3HiicKas),
HErpo-aBCcTpajouaHas (PKBATOpUalIbHAsA), MOHIOJOUAHASA (a3MATCKO-aMEpPUKAHCKas).
YepThl NpPUCHOCOONCHHOCTH TMpPEACTABUTENEH 4YENOBEYECKUX pac K  YCIOBUSAM
cyuiecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kpurnka pacusma.

JleMoHcTpanuu:

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

Tabmumpt u  cxembl: «Bo3nukHoBeHue ConHeuHOW cucTeMbl», «Pa3BuTne
OPraHU4eCKOro MHUPA», «PacturenpHas KJIETKa, «KuBoTHas KJIETKa,
«IIpokapuoruueckass kieTka», «CoBpeMeHHass cHUCTeMa OpPraHMYecKoro MHpay,

«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHMS YeJOBEKa U YeOBEKOOOpa3HbIX 00€3bsHY,



«OCHOBHBIE MECTa MAJCOHTOJIOITMYECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O YEIOBEKAY,
«/peBneitmme mroau», «JpeBHue mroam», «llepBble  COBpEMEHHBIE  JIIOAMN,
«YenoBeueckre pacbh».

O6opynoBanue: myisku «I[Ipoucxoxxaenue yenoBeka» (OIOCTBI aBCTpPaAIONUTEKA,
NUTEKAaHTPOIla, HEAaHJepPTaJiblia, KPOMAHbOHLIA), CIENKUA WJIH H300pa)K€HUs KaMEHHBIX
opyauii  TEepBOOBITHOIO  4YejoBeka  (KaMHHU-YOMIMEpHl,  pyOuna, ckpebia),
FEOXPOHOJIOTHYECKass Tabiuua, KojuleKuus «PopMbl COXPAaHHOCTH HCKOMAeMBIX
YKUBOTHBIX U PACTEHUI.

JlabopaTopHble U IpaKTHYeCKUE PadoThI:

[Ipaktuueckas pabora Ne 1. «M3yueHue HCKOMaeMbIX OCTATKOB pACTEHUN U
YKUBOTHBIX B KOJUICKIUSX).

OKcKkypeusi «OBOJIIOLMS  OpraHUYecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-
HaYYHBIA UM KpaeBeTUECKUN My3ei).

Tema 3. OpranusMsbl 1 OKpYy:KawIas cpeaa.

DKOJIOTUsl KaK HayKa. 3aJaud W pa3fenbl 3KOJOrMu. MeToabl 3KOJIOrHYeCKUX
uccaeq0oBaHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpeabl oOuTaHUS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAs, IOYBEHHAs,
BHYTPHUOPTraHU3MEHHAs.

Okonoruyeckue  ¢akropsl.  Krnaccudukanms — 9KOJIOTHYECKUX  (PaKTOPOB:
abuoTuveckue, OMOTUYECKUE W aHTPOTIOTEHHBIE. J{elicTBHUE IKOIOTHYECKUX (HhaKTOPOB Ha
OpraHU3MBlI.

AbuoTtnueckrue (QaxkTOpbl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[Tpucnocobnenus: OpraHu3MoB K JEHCTBUIO abuOTHYecKuX (akTopoB. buomornyeckue
PUTMBEL.

buotndeckue ¢akropel. Bumbl OHOTHYECKHMX B3aUMOJEHCTBUIN: KOHKYPEHIIHS,
XUIIIHUYECTBO, cUMOM03 u ero d¢opwmel. [lapasutusm, Koomepauus, MyTyaJu3M,
KOMMEHCAJIN3M  (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTpaU3M.
3HaueHne OMOTHYECKUX B3aMMOJCHCTBUN IS CYIIECTBOBAHMS OpPraHU3MOB B

INPUPOJTHBIX COOOIIECTBAX.



OKOJIOTUYECKUE  XapaKTEpUCTUKH  momyisiuud.  OCHOBHbIE — ITOKa3aTelu
MONYJIALIMK: YUCIEHHOCTb, IJIOTHOCTh, POK/Ia€MOCTh, CMEPTHOCTb, IPUPOCT, MUTPALIUSI.
JlnHamMuKa YMCIEHHOCTH MOMYJISALNU U €€ perysuus.

JleMoHcTpanuu:

[Toptpetsi: A. I'ym60abaT, K. ®@. Pynbe, O. ['ekkens.

Tabmuuer 1 cxemsl: kapta «[lpupoansie 30HBI 3emuny», «Cpeasl oOuUTaHUs
opranu3sMoB»,  «@oronepuoauzmy»,  «llomymsuum»,  «3aKOHOMEPHOCTH  pOCTa
YUCIEHHOCTH MONYJAUUU HHDY30puH-Tyhenbkny, «[IumeBsie nemnmy.

JlabopaTopHble U IpaKTHYeCKUE PadoThI:

Jlabopatopnas pabota Ne 3. «Mopdomoruueckue 0COOCHHOCTH PACTCHHI U3
pa3HbIX MECT OOUTAHUS.

JlaGopatopnast pabora Ne 4. «BnusiHue cBera Ha POCT U PA3BUTUE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padora No 2. «Iloacy€T MIOTHOCTH MOMYJSIIUN pPa3HBIX BUIOB
pacTeHui».

Tema 4. CoolOuiecTBa ¥ IK0JIOIMHYECKHE CHCTEMBI.

CooOuiectBo opranusmMoB — OuoneHo3. CTpyKTypsl OuoOlleHO3a: BHUAOBAs,
MPOCTpPaHCTBeHHAs, Tpouueckas (muieBas). Buasi-nomuHanTsl. CBsi3u B OMOLIEHO3E.

Okojoruyeckue cucrembl (9kocuctemsbl). Ilonstue 00 »sKocucteme U
ouoreoneHo3ze.  DyHKUMOHAJIBHBIE  KOMIIOHEHTBHI  JKOCHCTEMBI:  IMPOJYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelIeCTB M MOTOK 3HEPrUUM B SKOCUCTEME.
Tpoduueckue (mumieBsie) ypoBHU dKocucteMbl. [lumiessie menu u cetn. OCHOBHBIE
NoKa3aTeld JKOCHUCTEMBI: OHomMacca, MPOAYKIMA. DKOJOTHYECKHE MUPAMUJIbL:
MPONYKIIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBAa OSKOCHCTEM: YCTOWYHUBOCTb,
camoperyJisauus, passutue. Cykueccusl.

[Ipupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMa XBOMHOIO WU
HIMPOKOJIMCTBEHHOI'O JIECa.

AHTPOIIOTr€HHbIE DKOCHUCTEMBI. ATpPOSKOCHCTEMBI. YpO0IKOCUCTEMBI.
Bbuonornyeckoe u X035HCTBEHHOE 3HAUEHUE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak Qakrop ycroWumBocTH dKocucTteM. CoxpaHEeHHe

OMOJIOTHUECKOTO pazHooOpasus Ha 3emiie.



Yuenne B. U. Bepnaackoro o Oumocdepe. ['panuiei, coctaB U CTPYKTypa
ounocdepsl. J)Kupoe BemectBo u ero pyHkuun. OcodbeHHOCTH OHocdephl Kak TI00aabrHOM
sKOcUCTeMBl. J[MHAaMUYecKoe paBHOBECHE U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB M OMOT€OXMMHUYECKHE ILHKIBI 3JEMEHTOB (yriepoa,
a30Ta). 30HaATBHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B Ouocdepe 3emun. AHTpoONoreHHble WM3MEHEHHsI B Ouocdepe.
['mo6asibHBIE SKOIOTHUYECKUE TPOOTIEMBI.

CocyiecTBoBaHuE MPUPOBI U yernoBedecTBa. CoxpaHeHHe OropazHoo0pa3us Kak
OCHOBa ycToiunBocTu Ouocdepsl. OCHOBA PAlMOHAIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu M X UCTOIb30BaHue. JlocTkeH st OMOTIOTHN U OXpaHa MPUPOIBI.

JdemoHcTpanum:

[Toptpetsr: A. [Ix. Tencin, B. H. Cykaués, B. 1. BepHanckuid.

Tabmuuer 1 cxemsl: «[IumeBbie 1enw», «bHOLEHO3: COCTaB W CTPYKTypay,
«IIpupoansie coodmecTBay, «Llenu nuranusy», «dkonornyeckas nupamuaay, «buocdepa
U YelIOBEK», « IKOCUCTEMA MIMPOKOIMCTBEHHOTO Jieca», « DKOCUCTEMA XBOMHOTO Jiecay,
«buornieno3 Bomoémay, «ArporieHo3», «lIpumepHble aHTpONOTeHHbIE BO3ICHCTBUS Ha
npupoay», «BakHEHIIIe HCTOYHUKY 3arps3HEHUST BO3yXa M TPYHTOBBIX BOoa», «IlouBa
— BaxkHeHWmas coctaBismomas ouocheprr»y, «DakTopel  AeTpajaldyd  MOYBY,
«[TapHukoBbIil 3pdek», «DakTophl paA0aKTUBHOTO 3arpsa3HeHus ornochepsl», «O0mas
cTpykTypa Ouochepr», «Pacnpocrpanenue xu3Hu B Omocdepe», «O30HOBBIM KpaH
ouocdepsi», «Kpyrosopot yraepona B ouochepe», «KpyroBopot azora B mpupoIe».

O6GopynoBanue: Mojaenb-anumMkanusi «Tunuuneie OHOIEHO3BIY, TepOapwHii
«PacturenpHble cooOmiecTBay, KOJUIeKIMu «buoneno3y», «Bpeautenn BaXHEHITHX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapuu MU KOJUIEKIIMH PACTCHHH M >KUBOTHBIX,
NpUHAJISKANIME K Pa3HBIM JKOJOTUYECKMM TpyIIaM oJHoro Buaa, KpacHas kHura

Poccutickoit denepanun, n300pakeHUsi OXpaHsIEMbIX BUIOB PACTCHUHN U )KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
1O BUOJIOT'NN HA BA30OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUA



CornacHo ®I'OC COO, ycraHaBauBaroTca TpeOOBAaHUS K pe3yjbTaTaM OCBOEHUS
oOydJalImuUMHCS ~ TporpaMM  cpefaHero  oOmero  oOpa3oBaHUS:  JTMYHOCTHBIM,
METANpPEAMETHBIM U TPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHUSA Ipeamera «buonorus»
BBIJICJICHBI  CIIEYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYAIOMIMMHUCS POCCUNUCKON
IPAKIAHCKOM WIAECHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH H
CaMOOIIpeIeNICHUI0, HAIMYMe MOTHUBAIMM K OOYYEHHUIO OHOJIOTHH, IIeJIeHANPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKIEHUW JIMYHOCTHM HA OCHOBE KIIOYEBBIX ILIEHHOCTEH U
UCTOPUYECKUX TPAIUIUI pa3BUTUS OMOJOTUYECKOT0 3HaHUS, TOTOBHOCTb M CIIOCOOHOCTh
00y4JarIUXCsl PYKOBOJICTBOBATHCS B CBOEH JESATENHHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TNPUCYIIUMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHUsA, HaW4YUe
HKOJIOTHYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH >KU3HEHHBIE
IUJIaHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOEHUS mpenmera «buomorus» ngocTuraroTcs B
€IMHCTBE Y4eOHON U BOCITUTATENIbHOMN JAESITEIbHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU
POCCHUICKAMHU  COLIMOKYJIBTYPHBIMH, HWCTOPUYECKUMH U JTYXOBHO-HPaBCTBEHHBIMHU
[EHHOCTSMH, TIPUHATHIMH B OOIIECTBE TpaBWJIaMU ¢ HOPMaMH TIOBEICHUS U
CIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAaHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEHN MMO3ULHH JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABONOPSIIAKY,
YeJIOBEKY TpyZa U CTaplIieMy OKOJIEHUIO, B3aUMHOTO YBa)KE€HUs1, OEpEKHOTO OTHOLLICHUS
K KYJIbTYPHOMY HACIEAUI0O W TPaAWLMAM MHOTOHAIMOHAJIBHOTO Haponaa Poccuiickon
denepanuuu, NPUPOJIE U OKPYKAIOLIEH Cpeie.

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHMS y4eOHOTO mpeamera «buonorus» MoMKHBI
OTpakaTb ~ TOTOBHOCTb U  CHOCOOHOCTh  OOYyYalOUIMXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEH  MO3UIMEH  JIMYHOCTH, CHUCTEMON  IIEHHOCTHBIX
OpHEHTAIUH, TIO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIMIUX TPAAUIIHOHHBIM
LEHHOCTSM POCCHUUCKOro OOIIECTBA, paCHIMPEHUE JKU3HEHHOrO OMbITa M OMNbITa
JEATENIBHOCTA B IPOLECCE pEAJM3allMi OCHOBHBIX HAaNpPaBJICHUN BOCHUTATEIbHOU
JIEATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaknaHCKOro BOCTIMTAHUSI:



c(hOpPMUPOBAHHOCTh TPAXKIAHCKOW IMO3UIUN OOYYArOMIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOT0 OOIIEeCTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, yBaXKEHUE 3aKOHA U
MIPaBOTOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW IEATENBHOCTH NPHU CO3JAaHUU YUEOHBIX
MIPOCKTOB, PEIIEHWN YYEOHBIX M MO3HABATEIBHBIX 3aJ1ay, BBHIMOJHEHUH OHOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTBH OIpPEEIATh COOCTBEHHYIO IMO3MIIMIO MO OTHOIICHHUIO K SIBICHUAM
COBPEMEHHOM KU3HHU B O0BSICHATH €€;

YMEHHUE YYHUTBHIBATh B CBOUX JCHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJACH C pa3HbIMH YOCKICHHUSIMH, KYJIbTYpPHBIMHA IICHHOCTIMH U
COLMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IMPOIIECCE COBMECTHOTO BBHITIOIHCHUS YUCOHBIX,
MMO3HABATENBHBIX M HMCCIEAOBATEIbCKUX 337a4, YBAKUTEIBHOIO OTHOUIECHUS K MHEHUIO
OTIIIOHCHTOB TPH 00CYKJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOU JI€SITEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

c(hOpMUPOBAaHHOCTh POCCUUCKOW Tpa)kTaHCKOW WJICHTHYHOCTH, NaTPHOTHU3MA,
YBAKEHUSI K CBOEMY HApoOJay, YyBCTBAa OTBETCTBEHHOCTH mepen PommnHoil, ropgoctu 3a
CBOM Kpail, cBo PoauHy, CBOW A3BIK W KyJIbTYpy, HOpPOIUIOE U HACTOSAIIECE
MHOT'OHAIIMOHAJIBHOTO Hapoxaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIECIWI0O W IaMSATHUKAM MPHUPOJIBI,
JTOCTHKEHUSIM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTH OLICHMBATh BKJIAJ POCCUHUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OWOJIOTHH, TIOHMMaHUs 3HaYeHUs OWOJIOTMHM B TO3HAHWU 3aKOHOB IPHPOJBI, B KU3HHU
YeJIOBEKa U COBPEMEHHOTO O0IIIECTRA;

ujeitHas yOexXJIEHHOCTh, TOTOBHOCTh K CiHyKeHWto u 3amute OTedyecTsa,
OTBETCTBEHHOCTH 3a €0 CYyABOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHMUE JYXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOa;

C(l)OpMI/IpOBaHHOCTI) HPaBCTBCHHOI'O CO3HAHUSA, STUYCCKOI'O ITOBCACHU A,



CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JUYHOTO BKJIAJla B MOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3/IaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUSA LEHHOCTEH CEMEWHOMN JKM3HH B COOTBETCTBHU C TPAIHULUSIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas JCTETHUKY ObITa, HAy4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE SMOILIMOHATEHOTO BO3ACHCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CaMOBBIPOKEHHIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTpPEMJICHHUE
MIPOSIBJISITH KaueCTBa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BOCHIUTAHHUS, (POPMHUPOBAHMS KYJBTYPbl 310POBbSl H
IMOLMOHAIBHOIO 0JIATOMOJIYYHsA:

MMOHUMAaHHUE W pealn3aliis 370pOBOTO U Oe3omacHOro obpasa >KH3HH (340pOBOE
MUTaHUe, COOJIIOJICHHE TUTHCHUYCCKUX TMPAaBWUI W HOPM, COAIAaHCHPOBAHHBIM PEKHM
3aHSATUN U OTAbIXA, pEryisipHas puanueckas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIICTEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY M TICHXHYCCKOMY
3J0pOBBIO;

MMOHUMAaHHE IICHHOCTH NPAaBWJI MHIAWBUIYAIHHOTO U KOJUICKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOCH;

OCO3HAHWE TIOCJICACTBUH M HENPHATHS BPEAHBIX MPHUBBIYCK (YIMOTPEOIICHHS
aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS);

6) Tpy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHE IICHHOCTH MaCcTEePCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTUBHOM JCATEIBHOCTH TEXHOJIOTHYECKOH U  COIMAIBHOM
HANIPABJIICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATh W CAMOCTOSITEIIBEHO
BBITIOJTHSATH TaKYIO JIEATEIIbHOCTD;

WHTEpPEC K pa3lIuyHbiM cdepam MpodecCHOHATBHOU AESTEIbHOCTH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIA BHIOOP Oynymiedl mpodeccun U peaan30BBIBATH COOCTBEHHBIE

JKU3HCHHDBIC I1JIaHBI,



TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHHIO U CaMOOOpPa30BAaHHUIO HA MPOTSIKEHUN
BCEH KM3HU;

7) 3K0JI0rM4eCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJAC KaK NCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  JKOJOTHMUYECKOW  KYJIBTYpHl: TMPHUOOpPETEHHE  OIbITa
MJIAHUPOBAHUSI MOCTYNKOB M OIEHKH MX BO3MOKHBIX MOCIEICTBUH JUIsl OKpYKarouiei
Cpebl;

OCO3HaHWE TJI00AJBFHOTO XapakTepa »SKOJOTHYECKHUX Npo0ieM U MyTed HX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOPETacMbIe MPU U3YYCHHH OMOJIOTHH 3HAHUS U
YMEHHUS TPU PEHICHUU TPOOJIEM, CBA3AHHBIX C PallMOHATBHBIM MPHUPOIAONOIH30BaHUEM
(coOroieHre MpaBwII MMOBEICHUSI B TIPUPO/IE, HAIIPaBICHHBIX Ha COXPaHEHUE PAaBHOBECHS
B DKOCHUCTEMaX, OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUSITUE JCHUCTBUM, MPUHOCIIIUX BpPE] OKPYXKAIOIIEH MHPUPOIHOU
cpene, yMEHHE TIPOTHO3UPOBATh HEOJATONMPHUSATHBIE SKOJOTHYECKHE IOCIICICTBUS
MPEAINPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAIIaTh UX;

HaJIMYUE PA3BUTOTO IKOJIOTHMYECKOTO MBIIIJIEHHS, SKOJOTHYECKON KYJIbTYpHI,
OMbITa JCSITEIHHOCTH HKOJOTUYECKOW HAMPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
VMU B TI03HABATEJIbHOW, KOMMYHHKATUBHOM M COLMAJIBbHOM MPAKTHKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOHN ACATETLHOCTH KOJIOTHIECKON HAMIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 IO3HAHMS:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAayKH M OOIIECTBEHHOW MpPaKTUKHA, OCHOBAaHHOTO Ha JUAlOre KYJIbTYp,
CITOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM U YHTATEIbCKOM KYJIBTYPbl Kak CpEICTBa
B3aUMOJCICTBUS MEXY JIFOJbMU U IMO3HAHUS MUPA;

nmoHMMaHue crnenuduku OMOJTOTMM KaK HayKH, OCO3HaHUA €€ poiu B
GbOpMUPOBaHUHM  PANMOHATBHOTO HAYYHOTO  MBIIUICHHUS, CO3JIaHUU  IEJIOCTHOTO

MMpCaACTABJICHUSA 00 OKpYy’KaromeM MHUPC KaK O CIUHCTBC IMPUPOAbI, YCJIOBCKA U O6H.I€CTBa,



B TO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoOJieM COXpaHEHHUs
MPUPOJTHOTO PABHOBECHS;

yOEeKIEHHOCTh B 3HAYMMOCTH OMOJOTMU [UIsl COBPEMEHHOM LMBHWJIM3ALMH:
oOecriedyeHUs] HOBOTO ypPOBHSI Pa3BUTHUS MEAMIMHBI, CO3JaHUE NEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTUS YEIOBEUYECTBA,
MoKWcKa NyTed BBIXOJAa U3 TI00AJIBHBIX HKOJOTHMUECKHX MpoljeM U olecredeHus
nepexosa K YCTOMYMBOMY pAa3BUTHIO, PALMOHAIILHOMY HCIIOIB30BAHUIO IPUPOTHBIX
pecypcoB ¥ OPMUPOBAHHUIO HOBBIX CTAHJIAPTOB KU3HH,

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTHYECKUX 3HAHUH B LENSIX MOBBIIICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH
(GYHKIIMOHAIBHOM  TPaMOTHOCTH  OOydaromuxcsi, (GopMUpyeMOW TIpU  U3YyYECHUHU
OmoIoruy;

MOHUMAaHUE CYIIHOCTH METOJOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JJI aHAIM3a U OOBSICHEHUS
SBIIGHUN OKPYXAIOIIEr0 MUpa W MPOUCXOASIIUX B HEM U3MEHEHHM, yYMEHHE JeNaTh
000CHOBaHHbBIC 3aKJIIOYEHUS HAa OCHOBE HAyYHbBIX (DAaKTOB M UMEIOIIUXCS JaHHBIX C
LEJbI0 TIOJTyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh  CaMOCTOATENbHO HCIIOJIb30BAaTh OHUOJIOTMUYECKHE 3HAHUSA IS
penieHust npoOeM B peaibHbIX KU3HEHHBIX CUTYAIHSIX;

OCO3HAHME LIEHHOCTHM HAy4YHOW J€ATEIbHOCTH, T'OTOBHOCTb OCYILECTBIATH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO IEATEIbHOCTh MHIMBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY ITOJIYYEHHIO HOBBIX 3HAHUN MO OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHble pe3yibTaThl OCBOEHHUs ydeOHoro mnpeamera «buonorus»
BKIIIOYAIOT:  3HauuMble uii  (QOPMUPOBAHUS  MHUPOBO33PEHHA  OOydaIOUIMXCS
MEXIUCUUILTMHAPHBIE  (MEXMpEIMEeTHbIe) OOIleHayuyHble TMOHATHUS, OTpPa’KarolIue
[IEJIOCTHOCTh HAYYHON KapTHUHBI MHpa U CreUU(UKY METOIOB MO3HAHMS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPIHUs, SIBJIECHUE, IMPOLECC, CUCTEMA, HAYUHBIN

dbakT, NOPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE,



Ha0JII0/IEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE YUEOHbIE AEUCTBUS
(mo3HaBaTENIbHBIE, KOMMYHHMKAaTUBHBIE, peryasiTUBHbBIE), o0ecrieunBarolye
¢dopMupoBaHue (QYHKIHMOHAIbHOW TIPaMOTHOCTH U  COLMAJIbHOM  KOMIIETEHIUU
oOyuaronmxcs, CHOCOOHOCTh 00y4aronmxcs HCII0JIB30BaTh OCBOCHHBIE
MEXIUCLUUITIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U YHHUBEpPCAJbHBIE Yy4YeOHbIE
JEHCTBUSA B IO3HABATEIBLHON U COLIMAJIBHOM MPAKTHKE.

MertanpeaMeTHble  pe3yJabTaThl OCBOEHUS IPOrpaMMBbl  CPEJHEro  0OILEero
00pa30BaHus JOJKHBI OTPaXaTh:

OBiageHne yHUBepCaAJbHbIMH Y4eOHBIMH N03HABATEIbHBIMU /1€l CTBUSIMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBHA:

CaMOCTOATENBHO (OPMYIUPOBATh U AKTyaJU3UPOBATH MPOOIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

WCII0JIB30BAaTh IIPY OCBOCHHWH 3HAHUH NMPUEMBI JIOTHUECKOIO MBILUIEHMS (aHaJIN3a,
CUHTE3a, CpaBHEHUS, Kilaccupukanm, o000IIEeHNs), PACKPBIBATH CMBICT OMOJIOTUYECKUX
HNOHATHM (BBIAEJATh MX XapaKTEpHbIE NPHU3HAKW, YCTAHABIMBATH CBSI3M C JPYTUMHU
TTOHSATHSMH ),

ONpeAeNaTh UeNu JACSITeNIbHOCTH, 3aJlaBas MapaMeTpbl W KPUTEpUU HX
JOCTUKEHUS, COOTHOCHUTD PE3YJIBTATHI I€ATEIBHOCTH C IOCTABIEHHBIMU LIENISIMU;

UCIOJIb30BaTh OUOJIOTMYECKHE MOHATUSA Il OOBbsACHEHUs (PAKTOB M SIBICHUIM
YKUBOU IPUPOJIBL;

CTPOUTH JIOTHUECKHE pacCykJIeHusl (MHAYKTUBHbBIE, AETyKTUBHBIE, 10 aHAJIOTHUH),
BBISBJIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCMAaTPUBAEMBIX  SIBJICHHUSX,
(bopMyIHpPOBaTH BHIBOIBI M 3aKJIIOUCHMS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPENCTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€l W OTHOIIEHUH B M3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TaKXKe MPOTUBOPEUUN
Pa3HOTO pojia, BHIABICHHBIX B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pEHICHUS NpoOJIeMbl ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTaTOB

neiisiM, ONICHUBATh PUCKHA HOCJ'IG,Z[CTBI/Iﬁ JACATCIIbHOCTH,



KOOPAMHUPOBATH U BBITIOJIHATH PabOTy B YCIOBHUSAX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEILICHNUN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIe10BATeIbCKIE TelCTBHI:

BJIaJETh HABbIKAMHU Y4E€OHO-HCCIEAOBATEIBCKOM M MPOEKTHOW MAESITENbHOCTH,
HaBbIKaMU pa3pelieHus mpodieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PELICHHs IPAKTHYECKUX 3a/1ad, NMPUMEHEHUIO PAa3JIMYHBIX METOIO0B
MTO3HAHUS;

UCIIOJIB30BaTh PA3JIUYHbIE BUJbI ACATEIBHOCTH IO IMOJIYYEHHUIO HOBOI'O 3HAHMS,
€ro MHTEpIpeTalu, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYalHUsAX, B TOM
YHCIie IPU CO3JJaHUU YYEOHBIX U COITMAIBHBIX MPOCKTOB;

dbopMupoBaTh HAyYHBIA THUI MBIIIJICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHIATUSIMUA U METOJAMU;

CTaBUTh U  (GOpMYIHpOBaTh COOCTBEHHbIE 3aJadyd B  00pa3oBaTENbHOU
JIEATEIIbHOCTU U KU3HEHHBIX CUTYalUAX;

BBISIBIISITH IPUUYUHHO-CIICJICTBEHHBIE CBSI3HM U aKTyalM3UpOBaTh 3a7a4y, BBIIBUTATh
TUIIOTE3Y €€ PELICHMs], HaXOAUTh apryMEHTHI JUIs JOKA3aTelIbCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh apaMeTpPbl U KPUTEPUHU PELICHUS;

aHAJIM3UPOBATH IOJIYYECHHBIC B XOJE PELICHUs 3aJa4d PE3yJIbTaTbl, KPUTHUYECKHU
OLICHMBATh MX JOCTOBEPHOCTh, IPOrHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIIATh IEJICHANIPABICHHBI IOMCK IIepeHoca CpPeACTB U CHoco00B
NecTBUA B MPO(GECCHOHAIBHYIO CPEy;

yMETh TNEPEHOCUTh 3HAHHWS B I[I03HABATEIBHYI0 M MPAKTUYECKYI0 0OJacTH
KU3HEEATENBHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTAaTh HOBBIE WJIEH, NpeajaraTb OPUTHHANIbHBIC TOJIXOJbl W PpEUICHUs,
CTaBUTH POOJIEMBI U 33Ja4H, AOMYCKAIOIIME albTePHATUBHBIE PEUICHUS.

3) padora ¢ undgopmanuei:

OPHEHTHUPOBATHCS B PA3NUYHBIX HMCTOYHUKAX HH(POpManuu (TeKcTe yueOHOTo

mocoOusi, HAYYHO-TIOMYJISIPHON JTUTEpaType, OMOJOTUUECKUX CIOBAPSAX M CIIPABOYHHUKAX,



KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHETE), aHATU3UPpOBaTh HHPOPMAIIUIO PA3TUIHBIX
BUIOB U (opM TmpencTaBlieHUs, KPUTUYECKH OIEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEUUBOCT;

(bopMynHpOBaTh 3aMPOCH U IPUMEHSThH PAa3IMUHbIE METObI IPU TTOUCKE U O0TOOpE
ouonornueckoit uHpopmaluu, HeoOXOAMMOM /1Jisl BHITIOTHEHUST YU€OHBIX 3a]1a4;

npuoOpeTaTh  ONBIT  KCIOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEpPUIEHCTBOBATh KYJbTYpPY AKTUBHOI'O HCIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpATh ONTUMAJIbHYIO bopmy peICcTaBlIeHuUs
ouonoruuyeckoid mHpoOpManuHu (CXEeMbl, IpapUKH, AUArPaMMbl, TaOJUIbI, PUCYHKA U
zpyroe);

HCII0JIh30BaTh HAYYHBIN S3BIK B KAUECTBE CPEICTBA MPHU padOTE ¢ OMOIOTMYECKOM
uH(poOpManuel: TPUMEHSATh XUMUYECKHe, (PU3NYECKMe M MaTeMaTU4YecKue 3HAKH U
CHUMBOJIBI, PopMyIibl, aOOpeBUaTypy, HOMEHKJIATYPY, UCIOJIb30BaTh U MPeoOpa3OBbIBATh
3HaKOBO-CUMBOJIMUECKHE CPEACTBA HATIISITHOCTH;

BIIAJICTh HAaBBIKAMH PACIIO3HABAHUSA U 3AIIUTHI MHPOpPMAIUU, HHPOPMAITMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJajieHNe YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMH JIEHCTBUSIMU:

1) oO1eHue:

OCYIIECTBJIATh KOMMYHHUKAIIUU BO BceX cdepax *KU3HU, aKTUBHO Y4acTBOBATH B
JMaJIore WK JUCKYCCHH IO CYIIECTBY O0OCYKJ1aeMOil TeMbl (yMEHHE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBAaTh CYXKJIEHUSI OTHOCUTEIHHO BBHITIOJHEHUS MPEAaraéMou 3aadyu, YIUTHIBATh
MHTEPECHI U COMIACOBAaHHOCTh MO3ULUN IPYTUX YYaCTHUKOB JUAJIOTa WU JUCKYCCUU);

pacnio3HaBaTh HeBepOaJbHBIE CpelcTBa  OOILIEHHUs, T[OHHMMAaTh 3HAaYEHUE
COIMAJILHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CUTYallUi, YMETh
CMATYaTh KOH(DJIUKTHI ¥ BECTU TIEPETOBOPHI;

BIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUST W B3aWMOJICHCTBUS, TOHUMATH
HaMEpEeHMs JPYTuX JIOAeH, MpOsBIATh YBaXXUTEIbHOE OTHOILIEHHUE K COOECEIHHMKY U B
KOPPEKTHOH (opMe POpPMYIHPOBATH CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3pEHHUS C HCHOJIb30BaHUEM

A3BIKOBBIX CPECACTB.



2) COBMeCTHAasl JIeSITeJIbHOCTh:

NOHMMAaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAaHAHOM W WHIUBUIYAIbHOU
paboThl TIPU PEIICHHH OHOJOTHMYECKOM MpoOiaemMbl, OOOCHOBBIBATH HEOOXOIUMOCTH
NPUMEHEHHUSI TPYIITOBBIX (HOPM B3aUMOICUCTBUS MPU PELICHUU yueOHOU 3a/1auH;

BBIOMpaTh TEMAaTUKy M METOJAbl COBMECTHBIX JEHCTBHM C Yy4€ToM OOIIHX
MHTEPECOB U BO3MOYKHOCTEN KaXKJI0T0 YJ€Ha KOJUIEKTUBA;

MIPUHUMATH 11€JIU COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JIEVUCTBUSA MO €€ NJOCTUKEHUIO: COCTABJIATH IJIaH AEUCTBUM, PACIPEAECIIATH POIU C YUETOM
MHEHUHN yYaCTHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHOM pabOTHhI;

OIICHUBATh KAa4€CTBO CBOETO BKJIaJa M KaXKJIOTO YJaCTHHKA KOMaHJIbI B OOIIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

mpejyiaraTb HOBbIE TPOEKTHI, OIICHWBATh MHJIEU C TIO3UIMH  HOBU3HHI,
OPUTMHAJILHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh MNO3UTHBHOE CTPATETUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYalHsIX,
MPOSIBIIATH TBOPUYECTBO M BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAJbLHBIMU PEryJATHBHBIMH /1€/iCTBUAMM:

1) camoopranmu3anmsi:

WCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BHISBIICHUS MPOOJIEM U UX PEIICHUS B
YKU3HEHHBIX U YU€OHBIX CUTYaIIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1EJIEBbIC U CMBICIIOBBIE YCTAHOBKH B
CBOUMX JICMCTBHUSAX M MOCTYIKAaX MO OTHOIICHHUIO K KUBOW MPHUPOJIE, CBOEMY 370POBbIO U
3I0POBBI0 OKPYXKAIOIIUX;

CaMOCTOSITEIbHO ~ OCYILIECTBIATh IO3HABATENIbHYIO JEATEIbHOCTb, BBISBISATH
npoOJeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEILHOMN
JEATENIbHOCTU U KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIHO COCTAaBJISATH IJIaH pelIeHUs MPOOJEeMbl ¢ Y4ETOM HMEIOIINXCS
pECypCcoOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIOUTEHUH;

JaBaTh OIEHKY HOBBIM CHUTYaIIUSIM;

pacHMpsATh PaMKH y4eOHOTO MPEAMETa Ha OCHOBE JTUYHBIX MMPEATIOUTECHUH;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBAThH €ro, OpaTh OTBETCTBEHHOCTH 3a

peleHue;



OLIEHUBATh IPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO IIUPOKON PYAMLIMU B Pa3HbBIX
0o0nacTsX 3HAaHWUW, IMOCTOSIHHO TIOBBIIIATH CBOM OOpa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyallUsM, BHOCHTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJIeTh HaBbIKAMM IIO3HABATEIbHOM peQUIeKCHMM KaK OCO3HAHHs COBEPIIAEMBIX
JNENUCTBUI M MBICIUTENBHBIX MPOLECCOB, X PE3yJbTAaTOB M OCHOBAaHUM, MCIOJIb30BaTh
npuéMbl peIIeKCHH JIJISl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO pPELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHHUS 110 UX CHUKEHUIO;

NpUHUMAaTh MOTUBBI M AapryMEHTbl JpPYrux TMpU aHaIM3€ pPe3yJbTaToB
NEATENBHOCTH;

3) npuHATHE ceds U APyrux:

IPUHUMATh ce0s1, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPpUHUMAaTh MOTUBBI M AapryMEHThl JpPYrMX IIpU aHAJIW3E€ PEe3yJbTaTOB
NEeSTENbHOCTH;

MpU3HABATh CBOE MPABO U MPaBO JIPYrHX Ha OMINOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIIMH JIPYroro YyeaoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynabTaThl ocBoeHHs nporpaMMbl COO no 6uosnoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crenududeckue s ydeOHoro mnpenmera «buomorus» HayuyHble
3HAHUS, YMEHHMs U CHocoObl JEHCTBHIM 1O OCBOCHHIO, HWHTEPIpPETAUN U
npeoOpa3oBaHUIO 3HAHWUW, BUIBl JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHWH B Ppa3IUYHBIX YYEeOHBIX CHUTYalMsX, a Takke B pealbHbIX
KU3HEHHBIX CHUTyallusiX, CBA3aHHBIX ¢ Ouosorueil. B mnporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI 10 TOAaM 00yUeHUsI.

[IpenmeTHbIe pe3yabTaThl OCBOCHHs yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTe M POJIM OHMOJOTMH B CHUCTEME HAYYHOTO

3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAy4HOMU



KapTHHB MHUpPa M HAYYHOTO MHPOBO33PEHUS, O BKJAJE POCCHUCKUX M 3apyOeKHBIX
Y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH, (PYHKIIMOHAIHHOW IPaMOTHOCTH YeJIOBEKa JIJIsi
perIeHus )KU3HEHHBIX 33/1a4;

yYMEHHE PAaCKpbIBAaTh COAEpXKaHUE OMOJOTUYECKUX TEPMUHOB U MOHATUMN: KU3HbD,
KJIETKa, OpraHu3M, MeTa0oyin3M (0OMEH BEIIECTB U MPEBpAIlEHUE DHEPTUH), TOMEOCTA3
(camoperynsnus), ypOBHEBasi OpraHM3alMsl XUBBIX CHCTEM, CAaMOBOCIIPOU3BEICHHE
(penpoayKitus), HaCJIeCTBEHHOCTh, N3MEHYHBOCTh, POCT U PA3BHUTHUE;

yMEHHE u3JlaraTb  OHOJIOTHYECKHWE Teopuu  (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, [IEHTpalIbHas IoTMa MOJIEKYJIsipHOU O6uosorun), 3akonsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u yueHus (0 LEHTpaXx MHOrooOpasus M MPOUCXOKICHUS
KynbTypHbIX pacTenuit H. M. BaBunoBa), onpenensiTe TpaHUIlbl UX TPUMEHHUMOCTH K
KHUBBIM CHCTEMaM;

yMEHHE BJIaJIeTh METOJAaMH HAyYyHOTO MO3HAHUS B OWOJIOTHH: HAOIIOJIEHUE U
ONMCAaHUE >KUBBIX CHCTEM, TPOLIECCOB W SBJICHWH, OpTaHU3alus W MPOBEIACHHE
OMOJIOTUYECKOTO HKCMEPUMEHTA, BBIJIBIDKEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXAY HCCIEAyeMbIMH BEIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX  Pe3yJIbTaToB,
WCTIOJh30BAHHBIX HAYYHBIX TMOHSTHW, TEOPHH M 3aKOHOB, YMEHHE JeTaTh BBIBOABI Ha
OCHOBAHHH IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIC MPHU3HAKKM BHUPYCOB, KJIETOK IPOKAPUOT H
9YKapHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTU MPOIIECCOB:
oOMeHa BEIIECTB W TPEBpAIEHUS] YHEPTHU B KIIETKE, (POTOCHHTE3a, MIACTUYECKOTO U
PHEPreTUYecKoro OoOMeHa, XEeMOCHMHTe3a, MHUTO3a, MeHo3a, OIIOJOTBOPEHUS,
Pa3sMHOXKEHHSI, UHAUBHUIYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3);

YMEHHE TPUMEHSTh TIONYYCHHbIE 3HAHUSA M OOBSICHEHHS OMOJIOTHUECKUX
NPOLIECCOB U SIBJICHUM, /ISl IPUHATHS MPAKTHUECKUX PEIICHUI B MOBCEIHEBHOM JKU3HU C
HeNblo obecrieyeHnst 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOIIUX JIOJIEH,
COOMIOIEHUS HOPM TPaMOTHOTO TIOBEJACHHMS B OKpYXKAIOIIeW NPUPOIHON cpene,
TIOHMMaHNEe HEOOXOIUMOCTH WCIIOJNB30BAHUS JOCTIKEHUH COBPEMEHHON OWOJOTHH U

OMOTEXHOJIOTHI AJI pallnOHAJIBHOT' O ITPUPOAOITOJIb30BAHUA,



YMEHHUE pellaTh 3JIEMEHTAPHbIE TEHETUYECKHUE 3a/ladl HA MOHO- M JUTHOPHIHOE
CKpelIMBaHUe, CLEIJICHHOE HAacleOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUS JJIs MPe/ICKa3aHus HACJIEeI0BAHUS TPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBITIOJIHATH Ja00paTopHble U MPAaKTHUYECKHE paboThl, COOII0IATh MTPaBUIIa
pu paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAHUEM;

yMEHHE  KPUTUYECKH  OICHMBaTh M  HMHTEPIOPETUPOBATH  HHGPOPMAIUIO
OMOJIOTUUECKOTO COJIEpaHHUs, BKJIIOYAIONIYIO ICEBJAOHAYYHBIE 3HAHUSA U3 Pa3TUUYHBIX
HUCTOYHUKOB (CpelcTBa MaccoBOW HMH(OpPMAIMU, HAYYHO-TIOMYJISIPHBIE MAaTEpHAIb),
THUYECKHE  AaCMEeKThl COBPEMEHHBIX HCCJIEeIOBaHMW B  OWOJIOTHHM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIECHMS, 0000IIas
OnoJorMUecKyr0 MH(OpPMaALUI0 U3 HECKOJBKUX HCTOYHHKOB, IPAMOTHO HCIIOJIH30BaTh
MOHATUHHBIN amnmapaT OMOJIOTHH.

[IpenmeTHbIe pe3yapTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAaHHOCTh 3HAHUN O MECTE M POJM OHOJOTHM B CHUCTEME HAay4YHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpPa ¥ HAY4YHOTO MHPOBO33PEHHUS, O BKJIQJ€ POCCUUCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJI0THUU, (YHKIIMOHAIBHONW TPAMOTHOCTH YEJIOBEKA IS
pelIeHus KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJEpKAHWE OWOJOTHYECKUX TEPMUHOB M TOHSTHH: BHJI,
NOMYJSIUS, TEeHO(QOHMA, OBOMIONUS, JBWXKYIIUME CHIBI  ((aKTOpbl)  DBOJIOLUU,
NPHUCTIOCOOJIEHHOCTh ~ OPTaHW3MOB,  BHJI000pa30BaHUE, DKOJIOTHUYECKHE  (aKTOPHI,
AKOCUCTEMA, TPOJYIEHTHI, KOHCYMEHTBI, PEAYLECHTHI, LEMH MUTaHMs, IKOJIOTUYECKas
nipamMuia, OMoreoreHos3, onocdepa;

yMEHHEe u3arath Ouojoruueckue Teopur (dBojtoroHHas Teopust Y. JlapBuHa,
CHUHTETHYECKasi TEOpUsl DBOJIIOIMHU), 3aKOHbl U 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxoactBa K. M. bapa, dyepenoBanus riaBHBIX HampaBieHUW U myTeu sBosonuu A. H.
CeBeprioBa, ydyeHnuss o Ouocdepe B. WM. Bepnauckoro), ompenensiTh TpaHHUIBl HX

MMPUMCHUMOCTH K )XUBBIM CUCTCMaM,



YMEHHE BIAJE€Th METOJaMU HAyYHOTO MO3HAHHWS B OWOJIOTHW: HAOIIOACHHE H
ONHMCAaHUE JKUBBIX CHCTEM, IPOLIECCOB M SBJICHUW, OPTaHU3alUs W TPOBEICHHE
OMOJIOTUYECKOTO OJKCIIEPHUMEHTA, BBIIIBIKCHHE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH
MEXKIy HCCICAYEeMBbIMH BEIUYMHAMH, OOBSICHCHHE TIIOJYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX TOHSATHH, TEOpUU W 3aKOHOB, YMEHHE JENaTh BBIBOJLI Ha
OCHOBAHHH IOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIACTATH CYINIECTBEHHbIC MPU3HAKHA CTPOCHUS OMOIOTHYECKUX 0OHEKTOB:
BUJIOB, TMOMYJISIIIUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OHOTCOIICHO30B U
IKOCUCTEM, OCOOCHHOCTH TPOIIECCOB: HACJICICTBEHHONH W3MEHYHMBOCTH, €CTECTBEHHOTO
oTOOpa, BUI000pa30BaHUsI, TPUCITIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOTHUECKUX
(GakTOpOB Ha OPraHM3MBI, TMEPEHOCA BEIIECTB W IOTOKA JHEPTUU B IKOCHUCTEMAX,
AQHTPOTIOTEHHBIX M3MEHEHHI B HKOCHCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEUIECTB U
OMOreOXMMHYECKUX ITUKIIOB B Onocdepe;

YMEHHE TPHUMEHSATh TIOTYYCHHbIC 3HAHHUA i OOBSICHEHHS OHOJIOTHYECKUX
NIPOIICCCOB U SBJICHHM, /ISl IPUHSITHS MPAKTHUECKUX PEIICHUN B MMOBCEIHEBHOM JKU3HU C
1eNblo o0ecriedeHust 0€30MaCHOCTH CBOETO 3J0POBbsS M 3JI0POBbsI OKPYKAOIIUX JTFOJICH,
COONIOIEHUS HOPM TPaMOTHOTO TIOBEJCHHSI B OKPYKAIOMIEH MPHUPOTHOW cCpene,
MOHMMAaHHE HEOOXOAMMOCTU HCIIONH30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJIOTHUU IS
paIMoOHAIBHOTO MPUPOIOTIOIH30BAHHS,

YMEHHE pellaTh JJIEeMEHTapHble OMOJOTHYECKUE 3aJlayl, COCTaBISATH CXEMBI
MepeHoca BEIIECTB U SHEPTUH B IKOCHUCTEeMaXx (I[EMU MUTAHUS);

YMEHHE BBITIOJIHATH Ja00paTopHbIe U MPAKTHUECKUE paboThl, COOII0ATh TPaBUIIa
npu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE  KPUTHYECKH  OIEHWBAaTh W  HHTCPIPETHPOBATH  WHGOPMAIIHIO
OMOJIOTUYECKOTO COJIepKaHUS, BKIIOYAIONIYIO ICEBIOHAYYHBIC 3HAHMS W3 PA3TUYHBIX
UCTOYHHUKOB (CpEICTBA MaccOBOM HWH(OpPMAIMK, HAYyYHO-TOMYJISIPHBIC MaTepHabl),
paccMaTpuBaTh TI00ATBHBIE HKOJOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (hopMHUpOBATH
110 OTHOIIICHUIO K HUM COOCTBEHHYIO MTO3HUIIUIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIEHUs, 0000IIas
OMOIOTHYECKYI0 MH(POPMAIIUI0O U3 HECKOJIBKHUX HCTOYHUKOB, I'PAMOTHO HCIIOJIH30BATh

NOHATUIHBIN anmnapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoabubie IlpakTnueckme (undposbie)
NMPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl

bubmuoreka [{OK
1 buonorus Kax Hayka 2 05 https://m.edsoo.ru/7f41c292

2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [JOK
P . https://m.edso0o.ru/7f41c292

bubnunoreka LIOK

X 7 1 1

3 MMHYECKHM COCTaB U CTPOCHUE KIIETKH 9 https://m.edso0.ru/7f41c292

bu6mmoteka IIOK
4 HKHSHEEATENEHOCTE KIETKH ! https://m.eds00.ru/7f41¢c292

5 PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE 4 1 bubmuorexka [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292

6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292

7 Cenexuus opranu3mMoB. OCHOBBI 5 bubmmnoreka HOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292

but6mmoreka [IOK
8 Pesepeiioe Bpens 1 L https://m.edso00.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 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

KoimuecTBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM
Ne n/n Koutpoabusie IIpakTuueckue (mudposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
bub6nmoreka IIOK
1 IBOIOIHOHHAs OHOTOTHA ? . https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME M pa3BUTHE KU3HH Ha 9 05 bubnuorexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 Oprau3ML 1 OKpyXkarouias cpesia > L https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 ﬁg&?ﬁ;fg;gﬁﬁf AlccTa
bu6nmorexa LIOK
5 P 2 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2.5
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KoumnuectBo yacos DJIEeKTPOHHBIE
Ne n/m Tema ypoka B Koutpoasubie IIpakTunyeckue undpossie
cero paboThl paboThI o0pa3oBaTe/IbHbIE
pecypchl
bubnunotexa LIOK
14 Tb.
1 5 HETpYKTaX 1 https://m.eds00.ru/863e6122
HOJIOTHA B CHCTEME HayK https://m.edso0.ru/863e632a



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

CraproBas quarHoctuka. buonoruueckuit
JTUKTaHT.
MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.

bubnunorexa LIOK

2 [TpakTrueckas padota Ne 1 05 https://m.edsoo.ru/863e6122
«Hcronb3oBaHue pa3IMvHbIX METOIOB IpU
U3y4eHUH OMOJIOTHYECKHX OOBEKTOBY
3 buonoruueckue cuCTeMbl, MPOIECCHI H UX Bu6mmoteka [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 Xumuueckuii cocraB KieTku. Boga u bubmuoreka [{OK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bubnuoreka [{OK
> beamiu. Coctas u crpockme Genkos https://m.eds00.ru/863e6b72
DepMeHTHI — OHOJIOTUYECKHE
karanuzaTtopsl. JJabopaTtopnas padora Ne 1
6 «M3yueHne KaTaIMTUYECKON aKTUBHOCTH 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTaasbl)»
bubmmoteka IIOK
! YruesozeL. Jiamme https://m.eds00.ru/863e6870
but6mmorekxa [IOK
8 Hyxentiossie kuciore. AT https://m.edso0.ru/863e6d5c
9 Hcropust 1 METObI U3YYEHHUSI KIIETKH. bu6muoreka [JOK
Knerounas teopus https://m.eds00.ru/863e6e88
10 KreTka kak 1menoctTHas )uBasi CUCTeMa
CrtpoeHne 3yKapuOTHUECKOM KIIETKH.
JlaGopatopHas pabota Ne 2 «M3ydenue bu6muoreka [JOK
11 CTPOEHHUS KIIETOK PACTEHUMN, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0

rpuOOB 1 OaKTEPHid MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux

https://m.eds00.ru/863e716¢



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
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OITMCaHHCEC»

0O0001enue mo teMe "XUMUYECKUNA COCTaB

12
U CTPOCHHE KIICTKM
bu6numoreka [IOK
13 ObmeH BemecTs wim MeTaboH3M https://m.eds00.ru/863e766¢
bu6nmoreka [IOK
14 ®otocuites. XemocHntes https://m.eds00.ru/863e7c98
bubnuoreka [{OK
1 .
> Onepremieckuii 0dmen https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKHU. [{enenue
KIeTku. Muto3. JlabopaTopHas padora Ne 3
16 «Habmro1enre MUTO3a B KJIETKAaX KOHUMKA 0.5 bubmorexa HOK
8 ' https://m.eds00.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»
17 buocunres 6enka. Peakuus MaTpuyHOTO bubnmnorexa [JOK
CHUHTE3a https://m.eds00.ru/863e796e
bubnmorexa LIOK
18 Tpascsums — duocknres benxa https://m.eds00.ru/863e796e
bubnmnorexa LIOK
19 Hexknerounsie hopMbI )KH3HU — BUPYCHI https://m.eds00.ru/86367540
but6mmorekxa [IOK
20 @opMBbl pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
bubnunorexa LIOK
21 Meii
eHos https://m.edso0.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
99 OmnogotBopenue. JlabopaTopHas pabora Ne 05 bubnmoreka [JOK

4 «M3yueHne CTpOeHHS MOJIOBBIX KJIETOK HA
TFOTOBBIX MUKpOIIpernapaTax»

https://m.edso0.ru/863e81b6



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
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

bubnunorexa LIOK

23 WuauBuayaibHOE pa3BUTHE OPraHU3MOB https://m.edsoo.ru/863e8436

24 ['eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U bubmmoreka [JOK
W3MEHYHUBOCTH https://m.eds00.ru/863e86f2

25 3aKOHOMEPHOCTH HACIEAOBAHUS bubnmnoreka HOK
NpU3HAKOB. MOHOTHOPUAHOE CKpEIIMBaHUE https://m.eds00.ru/863e8878

26 JurubpunHoe ckpenuBanue. 3aKoH bubnnoreka [JOK
HE3aBHCUMOI'0 HACJIeI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE HaclleJOBaHUE MTPU3HAKOB.

JlaGopaTtopHas pabora Ne 5 «3yuenue
27 pe3yJII:>TaTI())B M(E)HOFI/I6pI/II[HOFO I/}IIq 0.5 bubmmorexa [JOK
https://m.edso00.ru/863e8c60
TUTHOPHUIHOTO CKPELIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MHUKpOIIpErapaTax»
I'enernka nona. HacnegoBanue npu3HaKkoB, bubmuoreka [IOK

28
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
H3menunBocTs. HenacneacteenHas
W3MEHYHBOCTh. JJabopaTopHas pabota Ne 6.

N3yuyenne Moau@ukamoHHON bubmmnoreka HOK

29 0.5
W3MEHUYHUBOCTH, IIOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KPHUBOW»

Hacnencrsennas n3MeHYNBOCTE.

30 JlaGopaTtopHnast pabota Ne 7. «Ananus 05 bubnuotexa [JOK
MyTalui y 1po30(uibl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTIpenaparax»»

but6mmorekxa [IOK
31 Tenreria westopexa https://m.edsoo.ru/863e8d78
32 [Ipomexxyrounas arrecranus. ['ogoBas bubmmorexa TTOK

https://m.edso0.ru/863e9214



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

npoBepoyHas pabora
Ceexius Kak HayKa U mmporecc. MeToanl 1
33 OCTI/I)IIICGHI/IH ceﬂe}llcK 14074 cheHHﬁ u ! 1 Bubmaorexa ITOK
A i p https://m.edso0.ru/863e9214
SKUBOTHBIX
34 buorexHonorusa xkak orpacib IPOU3BOACTBA 1 bubnmorexa LHOK
p p A https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 4
11 KVIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne ni/m Tema ypoka B Kontpoabusie IIpakTnueckue ungpossie
cero padoThI padoThI o0pa3oBaTe/bHbIC
pecypchl
1 OBOJIIONUS U METOILI €€ N3yUEHHUS 1 bubmmorexa [IOK
H g i https://m.edsoo.ru/863ea20e
Bxonnas nuarsoctuka. buojorndyeckuii
5 JIUKTaHT. 1 bu6mmoreka [JOK
Hcropus pa3BUTHS IpeAcTaBiIeHU 00 https://m.eds00.ru/863e9570
SBOJIFOIIAHT
bubmuorexa [JOK
3 Mukpossosmion 1 https://m.edsoo.ru/863e9cle
[Monmynsimus Kak d7IeMeHTapHasi €IUHUIA
4 BUJa ¥ dBomroImH. JlaboparopHas pabota Ne 1 05 bubnmoreka [JOK
1 «CpaBHEHME BHIOB I10 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBuoKkytye cuibl (3NeMeHTapHbIe (PaKTOPhI) 1 bubnnoreka [HOK
ABOJIIOLIIH https://m.edsoo.ru/863e9da4



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

bubmuorexa [JOK

6 EctectBenHbIil 0TOOD 1 ero GopmMbl https://m.edsoo.ru/863e9edo
Pe3ynbratel 3BOMIOIUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U

7 BHu1000paszoBanue. JlabopaTtopnas padora No 05 bubnunoreka [HOK
2 «Onucanue MpUcIocoOJIeHHOCTH https://m.edso00.ru/863e9fde
Oopranu3Ma M €€ OTHOCUTEIILHOTO
XapakTepay

8 HarmpapiieHus 1 myT# MakpOdIBOJFOIHH bubmmorexa [JOK

https://m.edso0.ru/863e9cle
9 HeobOpaTtumocTs 3BOTIOIINN
10 O6o006menne 1o TemMe «DBOTIOIHOHHAS
OHOTIOTHUS»
11 Hcrtopus xu3Hu Ha 3emiie U METOIbI €€
U3YYCHUS
12 ['unore3b! MpoucxX 0K IeHNUS )KU3HHU Ha 3emiie bubmmorexa LIOK
https://m.edsoo.ru/863ea5a6
13 PazButue xu3HM Ha 3eMie 1o 3pam U bubnmnorexa [JOK
nepuoaam https://m.edso0.ru/863ea6be
OCHOBHBIE TAITBI BOJIOIUN PACTUTEIIEHOTO
U J)KUBOTHOTO Mupa. [IpakTiueckas pabota bubnnoreka [JOK

14 0.5
No 1 «M3yueHue uckomnaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacTeHUl U )KUBOTHBIX B KOJIJICKITUSIX)

15 CoBpeMeHHasl cucTeMa OPraHuYecKOro MUpa bubmmorexa [OK
https://m.edsoo.ru/863ea48e
bubmuorexa [JOK

16 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c

17 JiBmxyuue cuibl ((hakTOphl) aHTPOMOTEHE3a bubnuoreka [IOK



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

https://m.edsoo.ru/863ead44

18 OcCHOBHBIE CTaJIUU IBOJIIOLIUU YEJIOBEKA
19 UYenoBeveckue packl U MPUPOIHBIC bubnnoreka [HOK
aJlanTanuy 4elioBeKa https://m.edsoo.ru/863eaea2
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00uTaHUs U HKOJIOTHYECKUE bubnunoreka [HOK
dakTopbl https://m.edsoo.ru/863eafec
AobuoTtndeckue (akTopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
29 0COOEHHOCTH PACTEHHI U3 PA3HBIX MECT 05 bubnnoreka [JOK
obutanusy. JlaboparopHas padora Ne 4. https://m.edso0.ru/863eb10e
«BiasiHEE CBETa HA POCT U PA3BUTHE
YEPEHKOB KOJIeyca»
bu6nmoreka [JOK
23 broTitieckie (akToph https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
24 nomynsiuuu. [Ipaktudeckast padorta Ne 2 05
«[ToIcY€T IIOTHOCTH MOIYISIUI Pa3HBIX
BHJIOB PAaCTCHUI»
bu6mmorexa [IOK
25 Coo0bmiecTBa OpraHu3MoOB — OHOIEHO3 httns://m.edsoo.ru/863eba6a
bu6mmorexa [IOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI) httos://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNIN IKOCHUCTEMBI.
27 Okonoruveckue nupamuabl. CBoiicTBa bubmorexa HOK
https://m.edso0o.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoaHbIE S5KOCUCTEMBI
29 AHTpPOTNIOT€HHBIE YKOCUCTEMBI



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 Buocdepa — rimobanbHas 3xocucTemMa 1 bubmumoreka [IOK
3emun https://m.edsoo.ru/863ebb5e
31 IIpomexyrounas arrecranus. ' onosas 1
npoBepouHas pabora
39 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edso00.ru/863ebd16
33 UYenosedecTBo B Ouocdepe 3emin 1
34 CocyiecTBoBaHUE TPUPOJBI U 1 bubnnoreka [JOK
4yeJoBeYecTBa https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



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

YUYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
buonorus. O6mas 6uomnorus, 10 krace/ Cuornazos B.U., Aradonosa N.b.,
3axapona E.T.
buonorus. O6mas 6uonorus, 11 knace/ Cuornazos B.U., Araponosa U.b.,
3axapona E.T.

METOAUYECKUE MATEPUAJIBI UIS1 YYUTEJIA
ITaceunuk B.B., IlIBeroB I'.I". buoaorus. O61as ouonorus. 10-11 xiaccsl.
MeTtonnueckoe nocodue
Koznora T.A., Kyumenko B.C. buonorus B Tabnuiax. 6-11 kiaccel. CipaBouHoe
nocodue
borpanosa T.JI., Cononosa E.A. buonorus: CipaBoYHUK JJI CTAPIIEKIACCHUKOB U
MOCTYMAIOIIUX B BY3bI
Honuesa A.1O. buosorus B cxemax u tadiaurax

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
PLICKERS
SAKnacc
LearningApps
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