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HOSACHUTEJ/IBHAS 3AITNCKA

IIpn paspaboTke mporpaMMbl IO OHOJIOTHH TEOPETHUYECKYIO OCHOBY ISl OIPEACICHHUS IOIXOIO0B K
(dhopmupoBaHUIO copepKaHus ydeOHoro mpenmera «buonorus» cocraBmiIM: KOHIENTyaiubHble mojoxenus GI'OC
COO o B3aMMOOOYCJIOBIEHHOCTH IIeJed, CcoJepKaHMs, pe3yJbTaToB OOy4deHUs M TpeOOBaHUI K YpPOBHIO
MOATOTOBKM BBITYCKHUKOB, IIOJIOKEHUS 00 OOmMMX MEeNiX W NPHUHIUNAX, XapaKTEPH3YIOIINX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeJHEero oduiero oopaszosanus B Poccuiickoit @enepanny, a Taxke MOJIOKEHUS O crienuduKe
Ouonoruu, e€ 3HaYeHUH B ITO3HAHUM KMBOW MPHUPOJBI U 00ECIEYEHUH CYILECTBOBAHHS YEJIOBEUECKOTro O0IIecTBa.
CorylacHO Ha3BaHHBIM ITOJIOXKEHHSIM, OTIPEICIICHBI OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTypa.

IIporpamma mo Ononormu maéT MpeacTaBIeHHUE O IEJIX, 00 oOmiel cTpaTternu oOydeHUs, BOCIIUTAHUSI U
pa3BuUTHs 00y4aroluxcs CpeJcTBaMu ydeOHOro mpeaMera «buonorusy», ompenenser o0s3aTenbHOE MPeIMETHOE
COJICp’KaHUE, €T0 CTPYKTYPY, PacIpeleNeHue MO pasfeiaaM M TeMaM, PEeKOMEHIYeMYIO MOCIEAOBATEILHOCTD
M3ydeHUs] y4eOHOro MaTepuana ¢ y4ETOM MEXKIPEAMETHBIX M BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH
00pa3oBaTeIbHOrO IpOolecca, BO3PACTHBIX 0COOEHHOCTEH 00yYaronuxcs.

B mporpaMme mo OHOJIOTHM TaKKe YYMTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM JINUHOCTHBIM,
METalpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM oOydeHHs B (OPMHUPOBAHHMHM OCHOBHBIX BHIOB Yy9YeOHO-
MIO3HABATEJILHON AEATEIBHOCTH/YIeOHBIX ACHCTBUI OOYYaOIIMXCS MO OCBOCHUIO COJECP)KAHHS OMOJIOTHYECKOTO
obpazoBaHusl.

B mporpamme mo 6momoruu (10—11 kmaccel, 6a30BEI YPOBEHB) pealli30BaH MPHUHIUIT TPEEMCTBEHHOCTH B
W3y4IEeHUH OMOJIOTHH, Oarofaps 4eMy B HEl IpOCMATPHUBACTCS HANIPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBSI3aHHBIX C
(I)OpMPIpOBaHI/IeM €CTCCTBCHHO-HAYYHOI'0O MHUPOBO33PCHHSA, HCHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH, 3KOJOIMYCCKOIo
MBILLICHUS, MPEJCTaBICHUH O 3JJ0POBOM 00pa3e KHM3HU U OEpEeKHBIM OTHOILCHHEM K OKPYXKarolleH MPUPOIAHOM
cpene. [loaToMy Hapsay ¢ U3ydeHHEM OOMIEOMOIIOTHUECKIX TEOPHH, a TAKXKE 3HAHWH O CTPOCHUM JKHUBBIX CHCTEM
pa3HOro paHra M CyIIHOCTHM OCHOBHBIX INPOTEKAIOIIMX B HUX IPOLECCOB B MPOrpaMMe 10 OWOJOTHHU YJEIECHO
BHHUMAaHUEC UCIIOJIb30BAHUIO MOJYYCHHBIX 3HAHUM B HOBCCI[HCBHOﬁ JKU3HU JId PCUICHUA MPUKIIaJHBIX 3aJiad, B TOM
yucie: NMPOQUIAKTUKN HACIEACTBEHHBIX 3a00J7€BaHMH YEIOBEKa, MEIMKO-TEHETHYECKOTO KOHCYJIbTHPOBAHMUSA,
000CHOBaHMS SKOJIOTMYECKH LENECO00Pa3HOro MOBEICHHS B OKPYXAIOIIEH NMPUPOMHON cpele, aHalu3a BIMSHUA
XO3SIMCTBECHHOI ACATCIIBHOCTH YCJIOBEKAa Ha COCTOSAHUC HNPUPOAHBIX M HCKYCCTBCHHBIX 3KOCHCTCM. Ycunenue
BHUMAaHHS K TIPUKIAIHOW HAIPaBIEHHOCTH ydeOHOro mpeaMera «buomorusi» NnpoanKTOBAaHO HEOOXOAWMOCTHIO
obecrieueHns] yCIOBUM JUIS PEIICHHS ONHOM M3 aKTyaslbHBIX 3aJad IIKOJIFHOTO OHMOJIOTMYECKOro oOpa3oBaHUs,
KOTOpast mpejrnosaraet GopMUpOBaHKE y OOYUYAIOIIMXCS CIIOCOOHOCTH aaNTHPOBATHCS K M3MEHEHHUSM JHMHAMHUYHO
Pa3BUBAIOILETOCS COBPEMEHHOTO MHpA.

Buonornss Ha ypoBHe cpegHero obmero oOpa3oBaHUs 3aHMMaeT BaxHoe Mecto. OHa obecneynBaeT
dbopmupoBaHue y oOydaromuxcsi MPeACTaBICHUH O HAyYHOW KapTHHE MHpA, pacuiupseT U o000maeT 3HaHUSA O
JKMBOM MpHpoAe, e€ OTIMYMTENbHBIX MMPU3HAKAX — YPOBHEBOH OpraHU3aldd M JBOJIOLMH, CO3AaET YCIOBUS IS
TIO3HAHMSI 3aKOHOB JKUBOH NPHPOIBI, (GopMHpOBaHMS (DYHKIHMOHAIBHOW TI'pPaMOTHOCTH, HABBIKOB 3/10pPOBOTO H
6e3omacHoro 00pa3a KHU3HM, SKOJIOTMIECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOLIEHUS K )KMBOW IPHPOIE 1 YETIOBEKY.

Bounbiiioe 3HaueHne OHOJIOTHSI UMEET TaKKe JUIA peIICHU BOCIUTATE/IbHBIX U pa3sBUBAIOMIUX 3a4a4 CPEAHETO
obmero o0pa3oBaHus, CONMANIM3AIMU oOydarommxcs. I3ydeHue Ouonornu oOecreunBaeT YCIOBHS UL
(hopMHpOBaHMUS HHTEIUIEKTYaJIbHBIX, KOMMYHUKAIIHOHHBIX N HH(GOPMAIIMOHHBIX HaBBIKOB, 3CTETHUECKON KYIBTYPBI,
CIOCOOCTBYET HHTErpalud OHOJOTMYECKHX 3HAHMH C MPEICTaBICHUAMH H3 JAPYTMX Y4eOHBIX IPEAMETOB, B
YacTHOCTH, (GM3MKHM, XUMUU M Teorpaduu. Ha3BaHHBbIE IMOJIOXKEHUs O MpeAHa3HAYEHUH Yy4eOHOro IpeaMera
«bronorus» cocTaBmIM OCHOBY JUIS OIIPEAENEHUs MOJAXOJO0B K OTOOPY M CTPYKTYPHPOBAHHIO €TI0 COJAEPXKAHUS,
MPE/ICTABICHHOTO B IIPOrpaMMe 110 OMOJIOTHH.

Ot6op conepkanusi ydeOHOro mpenMera «buonorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C TMO3WIUN
KyJIbTypOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHM C KOTOPBIM OOYdaIOIIMECs JOJDKHBI OCBOUTH 3HaHMS M YMEHHS,
3HauYMMble I (OPMHUPOBAHHS OOWIEH KyJIbTYpHI, OIPEACIAIONINE aJeKBaTHOE IIOBE/ICHHE 4YellOBEKa B
OKpYXaroliel MPUPOAHON cpejlle, BOCTpeOOBaHHBIE B TOBCEAHEBHOW KH3HU W TPAKTHUECKON NEATEIHHOCTH.
Ocoboe MecTo B 3TOM CHCTeME 3HAHMH 3aHMMAIOT 3JEMEHTHl COAEP)KaHUs, KOTOPHIE CIy)XKaT OCHOBOM st
(hopMHpOBaHUS NIPECTaBICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOMW KapTHHE MHpa M LIECHHOCTHBIX OPUEHTAIUAX
JIMYHOCTH, CHOCOOCTBYIOMIMX T'yMaHU3aIMK OMOJIOTHYECKOTO 00pa30BaHus.

CTpyKkTypHpOBaHHE COAepKaHUA yaeOHOro MaTeprana B MporpaMMe Mo OMOJIOTHH OCYIIECTBICHO C YIETOM
NPUOPUTETHOTO 3HA4YCHUS 3HAHWH 00 OTIMYMTENBHBIX OCOOEHHOCTSIX >XHMBOW IPHUPOABI, O €€ YypPOBHEBOM
OpraHM3ali W JBOJIIOIMH. B COOTBETCTBMM € 3THM B CTPYKType ydeOHOro mpeamera «buoiorus» BblIEIEHBI
clefiyone cojaepxkaresibHble JuHuM: «buonorus kak Hayka. MeToibl Hay4yHOro TNo3HaHuUs», «KieTka kak



Ouosorudeckasi cucreMay, «OpraHu3M kKak Ounoyiormyeckas cuctemay, «CucteMa U MHOTOOOpa3ue OpraHnIecKOro
MHpay», «DBOJIOLHS KUBOU MPUPOABI», « IKOCHCTEMbI U MIPHUCYIINE UM 3aKOHOMEPHOCTHY.

lenp u3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJAJCHHC OOYYAIOIIHMMUCS
3HAHUSMH O CTPYKTYPHO-(PYHKIIMOHAILHOW OpraHU3alMU KUBBIX CHCTEM Pa3HOTO paHra W MPUOOPETCHHE YMEHHMA
UCIIONIb30BaTh OTH 3HAHUS JUIS I'PAMOTHBIX JCHCTBUIl B OTHOIIEHHHM OOBEKTOB JXMBOI MPHUPOJABI M PELICHUS
Pa3IHYHbIX JKU3HEHHBIX TIPOOIIEM.

JocTiokeHre ey u3ydeHHsl ydeOHoro mpeamMera «buomnorus» Ha 06a30BOM YpPOBHE OOCCIICUMBACTCS
peLICHUEM CIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAaHWHA O OHOJOTMYECKMX TEOPHSAX, YUYCHHSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHJIaX, CIYKAIIUX OCHOBOH sl ()OPMHUPOBAHUS MPEACTABICHUN O €CTECTBCHHO-
HAYYHOI KapTHHE MUPA, 0 METOJIaX HAYYHOTO IMO3HAHUS, CTPOCHUH, MHOTO00Pa3HH U OCOOCHHOCTSX KUBBIX CUCTEM
Pa3HOro YpOBHSI OPTaHU3AIMH, BBIIAIOIIMXCS OTKPBITHAX U COBPEMEHHBIX HCCIICIOBAHHUSIX B OMOJIOTHY;

(dhopMupoBaHrue y OOYYAIOMIMXCSI MMO3HABATEIBHBIX, WHTCIUICKTYaIbHBIX U TBOPUYCCKUX CIOCOOHOCTCH B
mpoIlecce aHaju3a MAHHBIX O MyTSX Pa3BUTHS B OWOJIOTHMHM HAYYHBIX B3TJISIOB, UACH U TOJXOMOB K H3YYCHHIO
JKHBBIX CHCTEM PA3HOTO YPOBHS OpraHH3AIUM;

CTaHOBJICHHE Yy oOydvarommxcs OoOIei KyJIbTypbl, (YHKIHOHATBHOW TPAMOTHOCTH, pa3BUTHE YMEHHIA
O6’I)HCHHTI) U OLCHHUBATH SBJICHUSA OKpPYXaArOMICro mupa JKUBOM npupoabl Ha OCHOBAaHUU 3HAHUH U OIIbITA,
MOJYYSHHBIX [PU U3Y4EHUU OUOJIOTHH;

(dbopmupoBaHHe y OOYYAIOMIUXCS YMEHUH WIUTIOCTPUPOBATH 3HAUCHHE OHOJIOTHYECKUX 3HAHUH B
HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU YCJIOBCKaA, pa3BUTHUU COBPEMEHHBIX MCEIUITUHCKHUX TEXHOJIOTUH u
arpoOHOTEXHOJIOT HIA;

BOCIHUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEIOBEKOM JKHUBOH MPUPOJBI, HEOOXOIMMOCTH
6epeXHOTO OTHOLICHUS K Hel, COOIIIOICHNS STHYECKUX HOPM TIPH NMPOBEACHNU OMOJIOTMYECKUX HCCIeIOBaHuUl;

OCO3HaHHE IIEHHOCTH OHMOJIOTHYECKUX 3HAHWI AJISI MOBBILICHHUS YPOBHS JKOJOTHUECKOM KYJBTYPBI, IUIS
(hopMHPOBaHHUS HAYYHOTO MUPOBO33PCHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEAHEBHOM JKH3HU /ISl OLICHKHU MOCIEJCTBUH CBOEH
JIeITEIbHOCTH 10 OTHOLICHUIO K OKpYJKarollel cpeie, COOCTBEHHOMY 3/10pOBBI0, 00OCHOBAHUE M COOIIOJICHUE MEp
MpOGHIAKTHKH 3a00JICBAaHHH.

B cucreme cpeanero obumiero obpasoBanus «buonorus», u3ydaemas Ha 0a30BOM YpPOBHE, SIBISICTCS
O6H33TCHLHI)IM y‘-Ie6HI)IM npeaMeToM, BXOAAIIMM B COCTaB Hpe}lMeTHOﬁ O6HaCTI/I ((ECTGCTBGHHO-HayLIHI)Ie
MPEMETHIY.

Just u3ydenust Ouonoruu Ha 6a30BOM YpOBHE CpejiHero odiiero obpa3zoBaHus oTBoauTcs 68 4acos: B 10
kiacce — 34 vaca (1 gac B Hezgemo), B 11 kimacce — 34 gaca (1 gac B Hezemio).



COJEP KAHUE OBYUYEHUS
10 KJIIACC

Tema 1. Buosorust kak Hayka.

Buonorus kak Hayka. CBsi3p OMOJIOrMH C OOIIECTBEHHBIMH, TEXHHYECKHMMH W APYIMMH €CTECTBEHHBIMHU
HayKaMu, Quimocopueld, ITUKOH, 3CTETUKON U mpaBoM. Pons Omonornu B OpMUPOBAaHWN COBPEMEHHOW HAYYHOM
KapTUHBI Mupa. CrcTeMa OMOJIOTHYECKHX HAYK.

Merto/bl O3HAHUS KUBOW HPUPOJBI (HAOIIOAEHHE, SKCIIEPUMEHT, ONMCaHue, U3MEpeHHue, KiaccupuKanus,
MOJICIINPOBaHME, CTaTUCTHIECKass 00padOTKa TaHHBIX).

JdeMoHcTpanum:

IToptpetst: Y. apun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuxk.

Tabnuier u cxemsl: «MeTobl TO3HAHUS YKUBOH MIPUPOIBD».

JlabopaTopHble U IPpaKTHYecKHe PadoThI:

[Ipaktiueckass pabora Ne 1. «lcnonb3oBaHWe pa3IMYHBIX METOJNOB TNPH HW3YYEHUH OWOJOTHYECKHX
0OBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U UX OpPraHU3aLMA.

JKuBble cucteMbl (OMOCHCTEMBI) Kak HpenaMer wuiydeHus Ouosioruu. OTiIMYME J>KMBBIX CHCTEM OT
HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OnocHcTeM M MX pa3HOOOpasue. YPOBHH OpraHM3aly OMOCHCTEM: MOJICKYJISIPHBIA, KICTOUHBIH,
TKaHEBBIH, OPTaHU3MEHHBIH, TOMYIIAIHOHHO-BHOBOM, IKOCUCTEMHBIN (OHOTeOIeHOTHYECKHIT), OnochepHBIii.

JdemoHcTpanum:

Tabmuuet u cxemsl: «OCHOBHBIE TIPH3HAKHU JKHU3HU», «Y POBHU OPTaHU3ALUH KUBOW TPHPOIBI».

O6opynoBanwue: moaens Mosekysr JTHK.

Tema 3. XuMu4ecKkHii COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTAB KIETKA. XHMHUYECKUE 3JIEMEHTBI: MaKpOJJIEMEHTBbl, MHUKPOIJIEMEHTH.. Boma u
MUHEpAIIbHBIE BEIECTBA.

OyHKIMY BOJBI 1 MUHEPAIBHBIX BEIECTB B KileTke. [loiepixxaniue ocMOTHYECKOTo OaaHca.

benku. CocraB u crpoeHue O€IKOB. AMHHOKHCIIOTHI — MOHOMeEpHI OesikoB. HezameHnMble W 3aMeHHMbIE
AMHHOKHCIIOTHI. AMHHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYphl OCIKOBOW MOJICKYJHI (IEpBHYHAS, BTOPHIHAS,
TPEeTHYHAs! ¥ YETBEPTUYHAs CTPYKTypa). XUMHUIECKHe CBOHCTBA OenkoB. bruonornueckue GpyHKIMN OSITKOB.

®depMeHThl — Ouosoruueckne Katanuzatopbl. CTpoeHue ¢epMeHTa: aKTHUBHBIA IIEHTp, CyOCTpaTHas
cneuduunocts. Kodepmentsl. Buramunbl. OTinuust GepMEeHTOB OT HEOPraHUYECKUX KaTaln3aTopPOB.

YraeBonsl: MoHOcaxapuisl (TIIFOKO3a, pubo3a W Je3okcupubo3a), mucaxapuabl (caxaposa, JIakTo3a) U
MoJIFcaxapuabl (Kpaxmall, IIHKOTeH, LIeJUTon03a). buonornueckue GyHKIMM yriIeBOIOB.

Juruner:  Tpurmuuepuasl,  ¢ocdomunuapl,  crepouapl.  ['mapodunbHO-THAPOGOOHBIE  CBOWCTBA.
Buonornueckue ¢pynkiun sununaoB. CpaBHEHHE YIII€BOIOB, OSIKOB U JIMMUA0B KaK HCTOYHUKOB YHEPTHH.

Hyxneunossie xucnotsl: JHK u PHK. Hykneoruasl — MOHOMEpPBI HYKJIEHMHOBBIX KHUCIOT. CTpoeHue M
¢ynkuuu JJHK. Crpoenue u pynkuun PHK. Buast PHK. AT®: crpoenue u ¢pyHKIuu.

uronorus — Hayka o kierke. Kiletounast Teopusi — mpumep B3aMMOJCHCTBHA naeH u (GakToB B HAyYHOM
MO3HaHUU. MeTObI U3y4EHUs KIIETKH.

Knerka kak menoctHas jxuBasg cuctema. OOmue MpHW3HAKM KJIETOK: 3aMKHYTas Hapy)kHas MeMOpaHa,
mouekyibl JIHK kak reHeTnueckuii anmnapar, cucreMa CuHTe3a Oenka.

TuITBI KIETOK: DyKapHOTHYECKasl M MpoKapruoTHdeckas. OCOOEHHOCTH CTPOECHUS MPOKapHUOTHYECKOH KIIETKH.
Kiterounas crenka 6akrepuii. CTpoeHUE dyKapHUOTHIECKON KiIeTKH. OCHOBHBIE OTIMYHUS PACTHTEIHHON, )KHBOTHON
Y TPUOHOH KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIMKC, MX (QyHKumu. Ilmasmatudeckas
MeMOpaHa, e€ cBoiicTBa U QyHkuuu. L{uromasma u e€ opranounsl. OxHOMEMOpaHHbIe opraHouasl kinetku: DI1C,
anmapart I'osemku, 1u30coMbl. [1oTyaBTOHOMHBIE OPTaHOWIB! KJIETKH: MAUTOXOHAPHUH, TUIACTHBL. [Iponcxoxaenne
MHUTOXOHJpHH ¥ TiacTud. Buapl minactun. HememOpaHHBIE OpraHOMIBI KJIETKH: PHOOCOMBI, KJIETOUHBIH LIEHTP,
LHEHTPHONHU, PECHUYKY, KTI'yTUKH. DyHKIIMKM OPraHOUOB KIETKHU. BKiroueHus.

SAnpo — perymaropHbIi LeHTp KiIeTku. CTpoeHHe sapa: saepHas 0000dYKa, KapHOIUIa3Ma, XpOMAaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEILECTB B KIIETKE.

JdemoncTpanum:



TToptpetsr: A. JleBenryk, P. I'yk, T. [lIsann, M. lllneiinen, P. Bupxos, /. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panxiun, K. M. bap.

Juarpammel:  «PacnpeneneHue XHMMHYECKHX AJIEMEHTOB B HEXHBOM mpupone», «PacmpeneneHue
XUMHMYECKHX 3JIEMEHTOB B )KUBOM MIPUPOIE».

Tabmuuer n cxemsl: «llepnogmdeckass Tabauna XUMHIECKUX 3JIEMEHTOB», «CTPOCHHE MOJICKYIBI BOJBI,
«buocunTe3 Oenka», «CTpoeHue MoJeKyidbl Oenka», «Ctpoenue ¢epmenta», «HyxmenHoBeie kucmotsl. JJHK»,
«Ctpoenue monexynsl ATDy», «CtpoeHue 3ykapuOTHUECKOH KIIeTKHY, «CTpoeHue KUBOTHOH KIeTku», «CTpoeHue
pacTUTeNbHON KIeTKn», «CTpoeHHe NpOKapHOTHYECKOH KiIeTKH», «CTpoeHHe sapa KIETKN», «YTIEBOIBIY,
«JInmmae».

OGopynoBaHHEe: CBETOBOH MMKpOCKOIN, 00OpYAOBaHME JUIsl MPOBENCHMS HaOMIONEHUH, W3MepeHui,
SKCHEPUMEHTOB, MUKPOIPENapaThl PACTUTENbHBIX, JXKUBOTHBIX U OaKTE€pUaIbHBIX KJIETOK.

JlabopaTopHble U IPpaKTHYecKHe PadoThI:

JlabopatopHnast padora Ne 1. «/M3y4yeHne KaTaduTHYECKOH aKTUBHOCTH ()EPMEHTOB (Ha NMpUMEpE aMHJIa3bl
WY KaTaJla3bl)».

Jlabopatoprast pabora No 2. «l3ydeHHe CTpOCHHS KIETOK DPACTCHHWH, JXMBOTHBIX M OakTepwil mOx
MHKPOCKOITIOM Ha TOTOBBIX MUKPOIIPETAPaTaX U X OIHCAHUECH.

Tema 4. JKu3HeeITeJILHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTabom3M. AccHMWIANNA  (IUIACTHYCCKUHA OOMEH) W JTUCCUMIUIAIINS
(aHeprerndeckuii 0OMEH) — ZIBE CTOPOHBI €IHHOTO IIpoliecca MeTabonu3Ma. Posib 3aKOHOB COXpaHEHUsI BEIIECTB U
SHEPrUY B IOHUMAaHUH METabO0IN3Ma.

Tumel oOMeHa BemiecTB: aBTOTPOGHBIM u rereporpodHbid. Ponabp ¢epMeHTOB B OOMEHe BeUIECTB W
MPEBPAIICHUN SHEPTUH B KIICTKE.

®otocuntes. CperoBas W TeMmHOBas (a3bl QoTocuHTe3a. Peakuum ¢ortocunTe3a. DPHEeKTUBHOCT
¢dorocunresa. 3HaueHue (HoTOCHHTE3a JUIS KU3HU Ha 3emie. BiusHue ycnoBuil cpensl Ha GoToCHHTE3 U CIIOCOOBI
MOBBIIIEHHS €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3NpYIomue OakTepruu. 3HaueHHE XeMOCHHTE3a JUIS )KU3HHU Ha 3eMIle.

OHepreTndeckuii oOMeH B KieTke. PaciuerniieHue BEUIECTB, BBIICICHHE W aKKyMYJHPOBAaHHWE DHEPIHU B
KJIeTKe. JTamlbl 3HepreTudeckoro obmeHa. I'mmkonms. bpoxenue u ero Buabl. KucimopomHoe oOKuCIeHHE, WIH
KieTogHOe Apixanue. OxuciaurensHoe hochoprmupoBanne. IH(HEeKTUBHOCTD SIHEPIETHUECKOT0 OOMEHa.

Peakunu marpuyHoro cuHTre3a. [enermyeckas wundpopmamms u JHK. Peammzaums renetudeckoii
nHpOpMaMu B KiIeTke. ['eHeTH4YecKWi KOO M €ero cBOHCTBAa. TpaHckpumuus — MaTpudsbli cuHTe3 PHK.
Tpancnsauust — 6uocunTe3 Oeska. Dransl TpaHcusiuu. Koanposanue amunHokucnor. Pons pubocom B OGmocuHTE3E
Oerka.

Hexnerounsie ¢opmsl xn3HN — BUpYCHL. Mcropus otkpsiTust Bupycos (. V. ViBanosckuif). OcobenHOCTH
CTPOEHHMS ¥ JKU3HEHHOTO IMKJa BUpycoB. bakrepuodaru. bosesnu pacTeHuii, )KHBOTHBIX 1 YEJIOBEKA, BHI3bIBACMBIC
Bupycamu. Bupyc ummyHomedummra yemobeka (BUY) — Bo3Oymurens CIIM[la. OOpaTHas TpaHCKPHITIIHS,
peBepTasza 1 uHTerpasa. [Ipopunakrruka pacpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUI.

JdemoHcTpanum:

Ioptpetsr: H. K. Konwuos, 1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tumbel nuTaHus», «Metabomuzmy», «MUTOXOHIPHSY, «DHEPTEeTHYECKUH OOMEH,
«Xnoporutact», «Porocunresy», «Crpoenne HK», «Ctpoenne u QyHkunoHupoBaHue reHa», «CuHTE3 Oenkay,
«[enernueckuit kom», «Bupyce», «bakrepuodarn», «CtpoeHme wu xu3HeHHBIH mnwukin Bupyca CII/a,
Oaxrepuodaray, «Permmkanus JJHK».

Ob6opynoBanue: Mojenu-amminkanuu «Yasoexnue JJHK u Tpanckpunmms», «brnocuntes 6enkay, «CtpoeHue
KIIETKI», MoJienb cTpykTypsl JTHK.

Tema S. PazMHOkeHHe 1 HHANBHAYATbHOE PAa3BUTHE OPraHU3MOB.

Kitetounblii 1K, WM JKU3HEHHBIH LUK kieTku. MHTepdaza m murto3. Ilpomeccer, mpoTekaromye B
uaTepdasze. Perumkanus — peakmus matpuaHoro cuuTesa JJHK. Ctpoenme xpomocom. XpoMOCOMHBIH Habop —
KapuoTurn. JIMIIOWAHBIA M TaluIOMJHBIH XpOMOCOMHBIE HA0OpbL. XpomaTtuzapl. LluTonmormyeckne OCHOBBI
Pa3sMHOXKEHHUS ¥ WHAWBUIYAIBHOTO Pa3BUTHS OPTaHI3MOB.

Henenne xmetkn — Muto3. Cragmm mwuro3a. Ilpomeccsl, mpoucxonsmue Ha pasHBIX CTAAMAX MHUTO3.
Buonoruueckuit cMbICI MUTO3A.

[Iporpammupyemas rubeis KJIETKH — aroITo3.



@DopMBI Pa3sMHOXKCHUS OpPraHU3MOB: OECIIOIOE M IOJOBOE. Buasl Oecronoro pasMHOXKEHHS: AEIECHHE
HaJ[BOE, TIOYKOBAHUE OJHO- ¥ MHOTOKJICTOYHBIX, CIOPOOOpa30BaHNE, BETETATHBHOE Pa3MHOXKEHHUE. VICKycCTBEHHOE
KJIOHUPOBaHHME OPTaHU3MOB, €r0 3HaUCHUE IS CENEeKLIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIMYHS OT OECIIOIOTO.

Meiioz. Cramun meiiosa. IIpomeccsl, mpoucxoasimue Ha cTagusax meriosa. [loBenenne xpoMocoMm B Meifose.
Kpoccunrosep. buonornueckuii cMbicia U 3HaUEHUE MEHO03a.

l'amerorenes — mporecc 00pa3oBaHUsI TOJIOBBIX KJIETOK Y JKMBOTHBIX. I10JOBBIE JKelle3bl: CEMEHHHMKU U
smaarkd. OOpa3oBaHHMe M Pa3BUTHE ITOJIOBBIX KJIETOK — raMeT (CIIepMaTO30H/, SIMIEKIETKa) — CIIEPMaTOTeHe3 U
oBoreHe3. OCOOCHHOCTH CTPOCHNUS SIMLIEKIIETOK | criepMaTto3onnoB. Omionorsoperue. [lapTeHorenes.

WunuBunyansHoe  pa3Buthe  (OHTOreHe3). OMOpuoHalbHOE  pa3BuTHe  (3MOpHOreHes).  JTaribl
SMOpPHOHAJIILHOTO  Pa3BUTHSA y  TO3BOHOYHBIX  JKMBOTHBIX:  JIpoOJIEHHE, TacTpyJslus, OpraHoreHes.
IToctomOproHanpHOE pa3BUTHE. THUOBI TTOCTAIMOPHOHANBFHOTO PAa3BUTHS: MpAMOe, HEMpsMoe (JIMIUHOYHOE).
BrwusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zsutre pacteHuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOEHHE CEMEHHU, CTaAUU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmumer 1 cxembl: «DOpMBI pa3MHOKEHHS OPTaHU3MOBY», «/[BOWHOE OIIOZOTBOPEHHE Y IBETKOBBIX
pacTeHmil», «BereraTuBHOEe pa3sMHOXKEHHE pacTeHuil», «JleneHue KieTku OaxTepuit», «CTpoeHHEe IOIOBBIX
KIETOK», «CTpoeHre XpomMocoMbl», «Knetounsli mukim», «Pemmukamus JHK», «Mutos3y», «Meio3y», «IIpsamoe u
HENPSIMOE pa3BUTUE, «['aMETOreHe3 y MIIEKOIUTAIOIINX U 4eJI0BeKay», «OCHOBHBIE CTaIUU OHTOTECHE3a.

O6opynoBaHMe: MMKPOCKOI, MHUKpompenapaTsl «CIepMaTo30HAbl MIEKONHUTAIOUIEroy, «SlinekneTka
MIIEKOIHMTaloero», «Kapnokunes B KJIeTKax KOpeIIKa JIyKay, MarHUTHas MOJIeNIb-allIuInKaIus «JleeHnue KIeTkm»,
mozens JJHK, Mogens Merada3Hoi XpOMOCOMEI.

JlaGopaTopHble M IpaKkTHYecKue padoThI:

JlabopaTtophas pabora Ne 3. «HabOmroneHue MuTO3a B KJIETKAX KOHYHKA KOpEIIKA JyKa Ha TOTOBBIX
MUKpOIpenapaTax».

JlabopaTopHast pabota Ne 4. «/3ydeHne cTpOeHNU MOJIOBBIX KIETOK Ha TOTOBBIX MHKPOIPEapaTaxy.

Tema 6. HacjieACTBEHHOCTh H U3MEHYHMBOCTh OPraHN3MOB.

[Mpenmer u 3amauu reHeTHKH. Mcropus pa3BUTHS TEHETUKH. Pojb LUTONOrMM M SMOPUOJIOTHMH B
CTaHOBJICHNM T€HETHKH. BKian poCCHHCKHX M 3apyOeKHBIX yYEHBIX B Pa3BUTHE T'€HETHKH. METOABI TC€HETHKH
(Tubpumonoruueckuii, IMTOTEHEeTUYECKUH, MOJIEKYIApHO-TeHeTndeckuif). OCHOBHBIE TE€HETHYECKHE IOHATHSL.
I'eneTnueckast CHMBOJINKA, HCIIOIb3yeMas B CXeMaxX CKPEIMBaHHUH.

3aKOHOMEPHOCTH  HACJIC[IOBAHHWsI TNPHU3HAKOB, ycTaHoBieHHble [. Menaenem. Monorudpuanoe
CKpeliuBaHue. 3aKOH eAuHooOpa3usi THOPHAOB TIepBOTO MOKoJeHMs. [IpaBmwio JNOMHHHUpPOBAaHHS. 3aKOH
pacuieryieHus npu3HakoB. [ umoTesa unctoTsl ramerT. [losHOE M HENOTHOE TOMUHUPOBAHUE.

JurubpunHoe ckpeniuBaHue. 3aKOH HE3aBHCUMOTO HacJeJ0BaHHS MPU3HAKOB. LluToreHeTHIeCKne OCHOBEI
JUTHOPUIHOTO CKpeIMBaHMs. AHAJIM3UPYIOIIee CKpPEelnIMBaHKUE. VICIob30BaHNE aHATM3UPYIOMIETO CKPEIIMBAHUS
JUIS OTIpeIeJIEHIs TeHOTHIIA 0COOH.

CuennenHoe HacneioBaHue npuzHakoB. PaGora T. MopraHa mo CIETJIEHHOMY HAcll€JJOBaHUIO TE€HOB.
Hapymenue cuennenus reHoB B pe3yabTaTe KPOCCHHTIOBEPA.

XpOoMOCOMHas TeOpHUs HACIECCTBEHHOCTH. | eHeTHUEeCKHe KapThl.

I'enetuxa mosa. XpoMOCOMHOE OIpeeNieHHe MoJyia. AyTOCOMBI M MOJIOBBIE XpOMOCOMEBI. ['oMorameTHbIe U
rereporaMeTHble opranu3Mel. HacnenoBaHue Npu3HaKoB, CLEMIIEHHBIX C MOJOM.

W3MmeHunBOoCTE. Buabl HM3MEHUYMBOCTH: HEHACHEJICTBEHHAs W  HacleACcTBeHHas. Pomp cpengsl B
HEHACJIeICTBEHHOH M3MEHYMBOCTH. XapaKTepUCTUKA MOAW(PHUKAIMOHHON M3MEHYMBOCTH. BapualoHHBIA psj u
BapuanuoHHas kpuBas. Hopma peakuun npusHaka. KonauuecTBeHHblE M KaueCTBEHHbIE NPU3HAKU M UX HOpMaA
peakun. CBoiicTBa MOIU(DHUKAIIMOHHONW N3MEHUYNBOCTH.

HacnencrBenHasi, Miau reHOTHUITMYECKasl, K3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTh. Me#03 U MOJI0BOM
MpoIlecC — OCHOBa KOMOMHATHMBHOM H3MEHYMBOCTH. MyTanMOHHAs W3MEHYMBOCTh. Kiaccmpukamuss MyTarui:
TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ MPpUYKHBI MyTaluid. MyTareHHble (JaKTOpbl. 3aKOH TOMOJIOTHYECKHX
PsO0B B HaciencTBeHHOM n3menunBocty H. 1. BaBunosa.

BresnepHast HacIeACTBEHHOCTh ¥ U3MEHUUBOCTb.

I'enetuxa venosexa. Kapuotun dyenmoBeka. OCHOBHBIE METOIbI T'€HETUKU YEJIOBEKA: I'€HEATOTMYECKHI,
OJIM3HENOBBIM, IUTOI'CHETHYECKUH, OMOXMMHYECKUH, MOJICKYJIIpHO-reHeTHYecknii. COBpeMEHHOE OIpeeieHue
TEHOTHUIIA: IOJHOTEHOMHOE CEKBEHMpPOBAaHME, IE€HOTUIIMpOBaHUE, B TOM uucie ¢ nomoupto IIIP-ananu3a.
Hacnencteennsie 3a001€BaHNs YeNOBeKa: FeHHbIE O0JI€3HH, 0OJIE3HH C HACIEICTBEHHON MPEAPacoNoKEHHOCTHIO,



xpoMocoMHble Oone3nn. ComaTuueckne M TeHepaTuBHbIE MyTanuu. CTBOJOBbIE KiIETKH. [IpMHIMIEI 310pOBOTO
oOpa3a JKM3HH, IUArHOCTHUKH, IPO(PHUIAKTUKH M JICUCHHWS TECHETHYECKHMX OomesHed. MeauKo-TeHeTHIeCKoe
KOHCYJIbTUpOBaHMEe. 3HaUCHNE MEJULIMHCKON I'CHETHKU B NPEAOTBPALLICHUH U JICYEHUN TeHETHYECKUX 3a00JIeBaHuii
9eJIOBEKa.

JdeMoHcTpanum:

Hoprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckwmii, H. 1.
Basuios.

Tabmuner n cxemsl: «MOHOTHOPHIHOE CKPEIIMBAaHWE M €r0 IIUTOTCHETHYECKash OCHOBa», «3aKOH
pacIieIyieHnss M €ro IMTOTCHETHYeCKash OCHOBa», «3aKOH UYHCTOTHI TaMeT», «/IurnOpnmHOe CKpeIIMBaHHCY,
«utonoruyeckue OCHOBBI AWTMOPHIHOTO CKpelIMBaHUS», «Meiio3», «B3anmomelcTBHe ajuleNbHBIX T€HOBY,
«'eHeTnueckue KapThl pacTE€HHM, )KUBOTHBIX U 4elloBeKa», «[ eHeTuka mosay, «3aKOHOMEPHOCTU HaclIeOBaHMUS,
CIIEIUIEHHOTO C TONOM», «KapHOTHIBI 4YenoBeka M KHUBOTHBIX», «Buapl m3aMeHumBOCTHY, «MomudukanrorHas
M3MEHYMBOCTHY, «HacnenoBanue pesyc-gpakropay, «I'eHeTHKa TpynI KpoBuy», «MyTallMOHHAsS ©3MEHUUBOCTDY.

O06opynoBaHue: Mojenu-anuMKanu «MoOHOTHOpHIHOE CKpelrBaHue», «HenoiaHoe TOMUHHUPOBaHUEY,
«durubpunHoe ckpemuBanue», «llepekpécT XpomMocoM», MHKPOCKON M MHKpompemapat «Jpozodura» (Hopma,
MyTaIu (GOpMBI KPBUIBEB U OKPACKH Tela), Tepbapuii «['opoX IOCEBHON.

JlaGopaTopHble M IpaKkTHYecKue padoThI:

JlabopatopHnast pabota Ne 5. «/3yueHne pe3ynbTaTOB MOHOTHOPHIHOTO M IUTHOPHIHOTO CKPEUIMBAHUS Y
Jp030( Bl HA TOTOBBIX MUKPOTIPENapaTax».

JlabopaTopras pabora Ne 6. «/M3yueHue Moau(UKANUOHHOW M3MEHYMBOCTH, MOCTPOCHUE BapUAI[HOHHOI'O
psia U BapualMOHHOM KpUBOI».

JlabopaTopHast pabota Ne 7. « AHanu3 MyTanui y 1po30(iIbl Ha TOTOBBIX MHKPOIPEIapaTaxy.

[MpakTryeckas pabora Ne 2. «CocraBiieHre U aHAJIN3 POJOCIIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IpoLecc. 3apoKIEHHE CeleKUUM U noMmectukauus. Yuenue H. U. Basuiosa o
[EHTpaX IPOUCXOXKICHHUS M MHOTro00pa3us KyJIbTypHBIX pacTeHHH. LIEHTpBI TNpOHMCXOXKICHUS IOMAIIHUX
KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJBl CeNEeKIHMH. MacCOBBI M WHAMBHUAYAIBHBIH OTOOPHl B CENEKLUH PACTeHUH U
KHUBOTHBIX. OmeHKa 3KcTepbepa. bian3kopoacTBeHHOE cKpemuBanne — nHOpuanHT. Ynctas ouaus. CkpernBaHue
4YUCTBIX JHHUH. ['ereposuc, winu rubpunHas cwia. HeponacTBeHHoe ckpelimBanue — ayrOpuauur. OtnanéHHas
ruOpuamzanysi u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W TOJy4YeHHUE MOJHILIONIOB. JIOCTIKEHUS CeNeKInu
pacTeHHi, >)KUBOTHBIX 1 MUKPOOPIaHU3MOB.

BroTexHOMOTHS Kak OTpacib MpOW3BOACTBA. [ eHHAS HMHXCHEPHUs. DTanbl co3nanus pekomOunanTHoi JJHK
U TPaHCTEHHBIX OpraHm3MoB. Kietounas mmxeHepus. KierouHsle KynbTypsl. MHKpPOKIOHATBHOE PAa3MHOXKEHHE
pactenuil. KiOHMpOBaHME BBICOKONPOAYKTHBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE H
strdeckue npodiemsl. MO — reneTnyecku MoIU(pUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kaprneuenko, M. ®. I1BaHoB.

Tabmuupr 1 cxeMbl: KapTa «LIeHTpBI TPOMCXOXKICHNUS U MHOT000pasus KyJIbTypHBIX pacTeHui», «Ilopos
JIOMAIIHUX KHUBOTHBIX», «CopTa KyNbTypHBIX pacTeHUi», «Otnanénnas rudpuausamms», «Paboter akagemuxa M.
®. MUsanoBay, «llommmmonmus», «OOBEKTH OHOTeXHOJIOTHMY», «KIieTO4Hble KyJBTYpHl M KIOHHPOBAHHE,
«KoHCTpyHpOBaHHUE U EPEHOC TEHOB, XPOMOCOM.

O6opyznoBaHue: MYJISDKH IUIOJIOB M KOPHEIIOZOB JTUKKX (JOPM M KYJIBTYPHBIX COPTOB PAaCTEHUM, repbapuit
«CenbCKOXO03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHble ¥ IpaKTHYeCKHE Pa0OThI:

Okckypensi «OCHOBHBIE METOJbI M JOCTH)KEHMS CEJEKIWH PACTEHWH W JKMBOTHBIX (Ha CEJICKIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATENIFHBIA yYacTOK, B TEIUIMYHOE XO3SHCTBO, J1abopaTOpHIo
arpOYHHMBEPCUTETA WM HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBojronoHHAas 0MOJIOTHS.
IIpeanoChIIKH BO3HUKHOBEHHS JBOJIOIMOHHON TEOPHH. DBOJIOLMOHHAS TEOPUS U €€ MECTO B OHOJIOTHH.
BiusiHue 3BOTIOIIMOHHON TEOPUH HAa Pa3BUTHE OMOJIOTHHU H APYTUX HAYK.



CBuzerenscTBa  3BONMIONMHK.  [laneoHTONOTHMYECKHE:  TOCHEIOBATENbHOCTh  IIOSIBJICHHWS  BUIOB B
MAJICOHTOJIOTHIECKON JIETOMHCH, Tiepexoanbie Gopmbl. broreorpaduyeckue: cXoacTBO W pasnuuue GayH u ¢op
MaTEpUKOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA M Pa3M4us SMOPHOHOB DPAa3HBIX BHJOB IT03BOHOYHBIX. CpaBHHUTEIBHO-
AQHATOMHYECKHE: TOMOJIOTHYHBIC, AHAJOTWYHBIE, pPYAUMEHTApHbIC OpraHbl, aTaBU3MBL.  MOJEKYISIpHO-
OMOXMMHYECKHE: CXOICTBO MEXAHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIIMYECKHX IIyTeH y Bcex
OpPTraHU3MOB.

OpomonmonHas Teopus Y. JapsBuna. [IpennoceIkd BO3HHKHOBEHHUS NapBUHU3MA. JIBIKyIIHE CHIIBI
SBOJIOLMH BHAOB 1O JlapBuHY (M30BITOYHOE Pa3sMHOKEHHE NPH OTPAaHWYCHHOCTH PECYpCOB, HEOMpencNEHHAs
M3MEHYMBOCTh, OOpH0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD).

Cunterndeckas Teopus 3Boaroiu (CTO) u e€ 0CHOBHBIE MOJIOKEHUS.

Muxpossomonus. [Tomymsmust Kak eIMHALA BUAA U BOJIIOLHH.

JBwxymue cuibl ((pakTopsl) 3BONIONMM BHAOB B NpHpoae. MyTallMOHHBIA Npoliecc W KOMOMHATHBHAs
M3MEHYMBOCTb. [lonynsoHHbIe BOJIHBI U Apei¢ reHoB. V3omsiuus u Murpanusi.

EctecTBeHHBIH 0TOOP — HANIPaBIAIOMHAN (GakTOp IBOIIOINH. DOPMEI €CTECTBEHHOTO 0TOOpA.

[IprciocoOneHHOCTh OPraHU3MOB KaK PE3yNbTaT 3BOJIIONUH. [IpuMepsl MPHCIOCOONICHUI Y OpraHU3MOB.
Apomop¢ho3bl U HAHOA AN TALINH.

Bun n BumooOpasoBanme. Kpurepnm Buma. OcHoBHblE (OpMBI BHI000pa3oBaHUS: reorpaduyueckoe,
9KOJIOTUYECKOE.

MakpoaBomonust. Dopmbl  3BoIONMU:  (UIIETHYECKas, AMBEPreHTHAas, KOHBEPreHTHas, NapajiebHasl.
HeoOpaTiMOCTh BOJIIOIHH.

[IpoucxoxaeHne OT HECTIEHATM3NPOBAHHBIX IpenkoB. IIporpeccupyromas crienuanu3anys. ATanTHBHAsS
panuanus.

JdemoHcTpanum:

IToptpertsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mronnep,
A. H. CeBepuos.

Tabmuupl u cxembl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOoJbIId MO3BOHOYHBIX XHBOTHBIXY,
«Apxeonrtepukc», «DopMbel O0OpbOBI 3a cymiecTBoBaHue», «EcrecTBeHHBIH 0TOOp», «MHOroobpasue copToB
pacTteHuil», «MHOrooOpasue Mopos XKUBOTHBIX», «llomynsaumy», «MyTannoHHas H3MEHYHBOCTEY, «ApoMOpGhO3bI»,
«Monoanantarun», «OOmas nereHepanus», «JIBIKyume cuiabl 3Bomolmu», «Kapra-cxema Mapipyra
nyrtemecteus Y. Jlapsunay, «bopsba 3a cymiectBoBanue», «IIpucnoco0ieHHOCTs OpraHu3MoBy, «I eorpaduueckoe
BU1000pa3oBaHue», «IKOIOTHUECKOE BUA00OPa30BaAHHE.

ObopynoBaHue: KOJUIGKIMS HACEKOMBIX C pa3IMUYHBIMH THIAMH OKPAcKH, HA0Op IUIONOB M CEMSH,
Koyekus «lIpumeps! 3aIUTHBIX TPUCIIOCOOTICHUH Y JKUBOTHBIX», MOJIeNIb « OCHOBHBIE HANIPABJICHHS 3 BOJIOIII,
00béMHast Moziesb «CTpoeHHE TOIOBHOTO MO3Ta IMI03BOHOYHBIX).

Buoreorpaduueckas kapra Mupa, Komiekuus «PopMbl COXpaHHOCTH MCKOIIAEMbIX KHBOTHBIX M PacTCHHUIN,
Mozenby ammukanus «llepexkpéct xpomocoM», Biaxksbele Ipenaparsl «Pa3Burue Hacexomoro», «PasButue
JSITYHIKMY», MUKponpenapat «J{po3odunay (Hopma, MyTaiuu GOpMBbI KPbLIIbEB M OKPACKH Teja).

JlaGopaTopHble H IpaKTHYecKHe padoThI:

JlaGopatopnast padota Ne 1. «CpaBHeHHe BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

Jlabopatophas padota Ne 2. «Onucanue IPUCTIOCOOIICHHOCTH OpraHu3Ma i €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHe KU3HU HA 3emJie.

JloHayuHbIe MpeAcTaBIeHUS O 3apOXKACHHUH KU3HH. HaydHble THnoTe3bl BOZHUKHOBEHUS JKM3HM Ha 3emiie:
abuoreHe3 W maHcrepMusi. XHUMHYecKas OHBONIOUMS. AOHOTEHHBIH CHHTE3 OPTraHMYECKUX BEIIECTB W3
HEOPraHUYECKUX. OKCHEPUMEHTANbHOE IOATBEPKACHUE XUMHUUYECKOM dBomonuu. HavanbHble  3rTamsl
O6uonornyeckoir sBomroumu. I'mmoreza PHK-mmpa. ®@opmupoBanre MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
MPOTOKJIETKH. [IepBrIe KIeTKH U UX 3BOIIOIHA. POPMHUPOBAHIE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emie Mo dpaMm W mepuomgam. Karapxed. Apxelckass W MPOTEPO30MCKasl dPEHIL.
[Maneo3zoiickas spa u e€ mepuoasl: KeMOPHUICKUI, OPIOBUKCKUH, CHIYypUHCKHH, NEBOHCKHH, KaMEHHOYTOJbHBIH,
HEPMCKUI.

Me3o30lickas 5pa U €€ epuoibl: TPUACOBBIH, IOPCKUH, MEJIOBOM.

Kaiino3olickas 3pa 1 €€ nepuo/ipl: NaJeoreHOBbIN, HEOT€HOBBIH, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KIMMaTa U TeoJIOTMYECKUX IMpoueccoB. OCHOBHBIE ATallbl 3BOJIIOLUU PACTUTENBHOTO U
KHUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHHH W KUBOTHBIX. llosiBIeHME, paclBeT W BBIMHpAHHE TPYII KHBBIX
OpPTraHU3MOB.



CucrtemMa OpPraHMYecKOro MHpa KakK OTpPaKeHHWE dBOMIOIMH. OCHOBHBIE CHCTEMATHYECKHE TPYIIIIBI
OPTaHHU3MOB.

OBoumronus 4yeynoBeka. AHTPOMNOJOrUs Kak Hayka. Pa3BuTHe NpeAcTaBlIeHUI O MPOUCXOXKICHUM UYeIOBEKa.
Mertonbl u3ydeHus: antpornorese3a. CxoAcTBa U pa3IUuus 4eIoBeKa M XKHUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHUE
YeJIoBeKa.

Jwxymue cuisl (pakTopbl) aHTpomoreHe3a. HaciencTBeHHass W3MEHUMBOCTH M €CTECTBEHHBIH OTOOP.
OO1ecTBeHHBIH 00pa3 )KU3HH, M3TOTOBJICHHE OPYAUI TPyia, MBIILUICHHUE, PeUb.

OCHOBHBIC CTagUM W BETBH O3BOJIIOIMM 4YEIOBEKA: AaBCTPAJIONMHUTEKH, UemoBek ymenblii, Yemoex
npsamoxonamuii, YenoBexk HeaHaepTanbckuil, YenoBek pa3yMmHblii. Haxonkum HCKOmaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBAHUS, 00JIaCTh pacrpoCcTpaHeHus, 00bEM IrOJIOBHOTO M0O3ra, 00pa3 >KH3HH, OPY/IHs.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BPOIEOMHAs (EBpa3WiiCKas), HErpo-aBCTPATOHIHAS
(’xBaTtopuabHas), MOHTOJIOMIHAS (a3MATCKO-aMepUKaHCKasi). YepTel MPHCIOCOOICHHOCTH IIpeICTaBUTEICH
4eJI0OBEYECKUX pac K yCIOBUSAM CyllecTBoBaHUA. EquHCcTBO yenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

Hoptpetsr: @. Pean, JI. [lactep, A. Y. Omapun, C. Mwmiep, I. FOpu, U. JapBuH.

Tabmuer u  cxemsl: «BosaukHOBeHMe CoONHEUHOW CHCTEMBI», «Pa3BHUTHE OpraHMYECKOro MHpPay,
«PactutenpHas kieTkay, <« KuBoTHas kieTka», «lIpokapuoTuueckas kinerka», «CoBpeMeHHas CcHCTeMa
OpPTaHUYIecKoro Mupa», «CpaBHEHHE aHATOMHYECKHX UYEPT CTPOCHUS 4ENOBEKa M YEJIOBEKOOOPa3HBIX 00E3bSHY,
«OCHOBHbIE MecCTa NaJCOHTOJOTHYECKHX HAXOMOK IPEIKOB COBPEMEHHOI'O dYeloBeKa», «JlpeBHeHmime momm»,
«/IpeBHue monu», «IlepBble COBpeMEHHBIE JIIOANY», «HeI0BEYECKUE pach».

Oo6opynoBanne: Myispku — «l[Iporcxoxaenue dyenoBeka» (OIOCTBI  aBCTPAIIONUTEKa, IHTEKAHTPOIIA,
HeaH/epTalblla, KPOMAHbOHIIA), CICTNKH WM M300paXCHUSI KaMEHHBIX OpYIHH NMEpBOOBITHOTO YeNIOBEKa (KaMHH-
Yommepsl, pyomna, ckpebiia), TeoXpOHOJOrnueckas Tabuuia, KoyuteKuus «@DopMbl COXPaHHOCTH HCKOIAEMbIX
JKUBOTHBIX U PACTCHUI».

JlabopaTopHble U IPpaKTHYecKUe padoThI:

IIpaktrueckas padora Ne 1. «M3yueHne HCKOMAEMBIX OCTATKOB PACTEHUI 1 JKUBOTHBIX B KOJUICKIIHX).

OKckypeus «OBOJIONMS OpPraHUYeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4yHBIN WINM KpaeBequecKuit
My3ei).

Tema 3. Opranu3Mbl M OKpYysKaoLas cpeaa.

OKkonorus Kak Hayka. 3aJadyd M pasfelbl 3KOJIOTMH. MeETombl HSKOJOTHYECKHUX HCCIEeIOBaHU.
DKOJIOTHYEeCKOe MUPOBO33PEHNE COBPEMEHHOTO YeIOBEKa.

Cpenpl 00MTaHUSI OPTaHU3MOB: BOJIHASI, HA3EMHO-BO3/1yIITHAs, TOYBEHHAs], BHYTPHOPraHM3MEHHAsI.

Okonorndeckue ¢akrtopsl. Knaccudukamms skomormdecknx (akTopoB: aOMOTHUECKHE, OMOTHYECKHE H
aHTpornoreHHsle. JlelcTBre IKOIOrHYeCKUX (aKTOPOB Ha OPraHU3MBbI.

Abnornueckre (GakTophl: CBET, TEMIIepaTypa, BilakHOCTb. Potoneproansm. [Ipucnocobienns opraHu3MoB
K AeficTBUIO abnoTnueckux (akrtopoB. bruonornueckue puTMel.

buornueckue dakropsl. Buibl 6MoTHUECKMX B3aMMOICHCTBHIT: KOHKYPEHIINS, XMIIHUYECTBO, CAMOMO3 U €T0
dbopwmel. [Tapazutusm, Koomepamys, MyTyaau3M, KOMMEHCATU3M (KBapTHUPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIIU3M,
HeWTpaym3M. 3HaueHWe OHOTHYECKHMX B3aMMOJCHCTBMH /IS CYIIECTBOBAHUS OPTaHW3MOB B IIPHUPOIHBIX
coo0mIecTBax.

DKOJIOrHYeCcKue XapaKTCPUCTUKN  TOIYJIALNHN. OCHOBHBIE TIOKa3aTen TMOMYJIAIIAN: YHUCJICHHOCTb,
IUIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpanysl. JMHAMUKA YUCICHHOCTH MOIYJISIINY U €€ peryJIsius.

JdeMoHcTpanum:

IToptpertsr: A. I'ymbomnsar, K. @. Pynse, O. I'ekxens.

Tabmuuer u  cxembl: kapra «lIpupomnbsle 30HBI 3emum», «Cpeabl OOWTaHHS OPraHM3MOBY,
«Doroneproanzm», «l[lomymsiunm», «3aKOHOMEPHOCTH POCTa YMCICHHOCTH TOMYJSIMHA HH(Y30pHU-TY(EIBKUY,
«Iumesble nenmny.

JlabopaTopHbie U MPpaKTHYeCcKHe PadoThI:

JlabopaTopnast padota Ne 3. «Mopdornornueckre 0COOEHHOCTH paCTEHUH U3 Pa3HBIX MECT OOUTAHUS.

JlabopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

IIpaktudeckas pabora Ne 2. «[Toacy€T MIOTHOCTH MOMYJISINI Pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo0mecTBa ¥ IKOJOTHYECKHE CHCTEMBI.

Coo01miecTBo opraHu3MoB — O6noreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAs, MPOCTPAHCTBEHHAs, Tpoduueckas
(rmmmeBast). Buner-nomuaanTel. CBs3u B OnoteHO3€.



DKOJIOTHYECKHE CHCTeMBbI (9KocucTembl). [loHATHe 00 sKocucTeMe W OmoreoreHo3e. DYHKIIMOHAILHBIC
KOMITOHEHTBI 3KOCHCTEMBI: NPOAYLEHTHI, KOHCYMEHTBI, PEeAyLIeHThl. KpyroBopoT BeImIecTB M MOTOK JHEPTUU B
skocucreme. Tpoduueckue (NHUIIEBBIE) YPOBHU 3KOCHCTEMBI. [lnieBble menu U cetH. OCHOBHBIE ITOKa3aTeIH
9KOCUCTEMBI: OnoMacca, MPOAYKIHsL. DKOJIOTHYECKUE TUPAMU/IBL: TPOAYKINH, YUCICHHOCTH, OnoMacchl. CBoiicTBa
9KOCHUCTEM: yCTOWYNBOCTD, CAMOPETYJIIALMS, pa3BuTHe. CyKIecCcHs.

[IpuponHbIe 5KOCHCTEMBI. DKOCHCTEMBI 03EP U PeK. DKOCHCTEMA XBOWHOTO MM ITHPOKOINCTBEHHOTO Jieca.

AHTPONIOTeHHbIE 3KOCHCTEMBL. ATrpPOIKOCHUCTEMBI. YpOoakocucTeMbl. buonorudyeckoe M Xo3sHCTBEHHOE
3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

BropazHnoobpasue kak ¢akTop ycTOWIHBOCTH 3KocucTeM. CoXpaHeHHE OMOIIOTHYECKOTO pa3sHOooOpasus Ha
3emue.

Yuenne B. U. Bepnanckoro o 6uocdepe. ['panunipl, coctaB u cTpykTypa ouocdepsl. JKuBoe BeecTBO U €ro
¢yaxaun. OcobeHHOCTH OHOChephl Kak ITo0anbHOM KOCHCTEMBL. JIMHAMITYecKoe paBHOBECHE M OOpaTHAs CBSI3b B
ouocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHYECKHE LMKJIBI JJIEMEHTOB (yriepoja, a3oTa). 30HaJbHOCTb
orocdeprr. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3eMian. AHTPOIIOTEHHBIE U3MEHEHH B Omocdepe. [ modanpHbIE SKOIOTHIECKUE
poOIeMBI.

CocymiecTBOBaHHE MPHPOABI W denoBedecTBa. CoxpaHeHHE OMOpPa3HOOOpasWsi KaKk OCHOBA yCTOWYHMBOCTH
6uocteprr. OCHOBa paIMOHAIBGHOTO YNPABICHUS NPUPOJHBIMU PECYpCAMH W HX HCIOJIb30BaHWE. JlOCTHXKEHUS
6MOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpanum:

TToptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. BepHanckuid.

Tabmuupl 1 cxemsl: «[lumessie nenn», «bruoneHo3: coctaB u crpykrypa», «lIpupoaHbie coobuiecTBay,
«lUenu mnutaHus», «OKkojoruyeckas mnupamuaa», «buocdepa u yenoBex», «IKocHCTEMa HIMPOKOIUCTBEHHOTO
necay, «DKOCHCTEMa XBOHHOTO Jeca», «buoreno3 Bomoéma», «ArpomeHo3», «lIpumepHbIE aHTPOIOTECHHBIE
BO3JICHCTBUS Ha NPHUPOAY», «BakHeWIIme HCTOYHHWKM 3arps3HEHHs BO3IyXa WM TPYHTOBBIX Boay», «[louBa —
BaXKHeMIIas cocrapisitomas oOuochepsr», «Dakropbl aerpamauuu nous», «IlapHukoBbiit dddexT», «DakTophl
paaroakTUBHOIO 3arpsisHeHHs Ouocdepb», «OOmas crpykrypa Ouochepsl», «PacnpocTpaHeHHe J>XU3HH B
6uocteper, «O30HOBHIH 3kpaH Onochepsl», «KpyroBopot yriepoaa B 6nochepe», «Kpyropopot azora B mpupoe».

O0opyznoBaHue: MoJeNb-anIuIMKaus «TunuyHple OMOLIEHO3b», TepOapuil «PacTUTelbHBIE COOOLIECTBAY,
kojutekuu «buonenosy, «BpeanTenn BaKHEHIINX CEJIbCKOXO3SHWCTBEHHBIX KYJIBTYP», repOapuu U KOJUICKLUH
pacTeHuil M KMBOTHBIX, NPUHAIJIEKANINE K PAa3HBIM AKOJIOTMYECKHM TIpyIaM OJHOTO BHIa, KpacHas kHura
Poccuiickoit @eneparun, n300paKeHHsT OXPAHIEMBIX BUIOB PACTCHUH U KHUBOTHBIX.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUNS ITPOI'PAMMEBI 110 BUOJIOTMU HA BA3OBOM YPOBHE CPEJHETO
OBILIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBinMBalOTCS TpeOOBaHMS K pe3ysbTaTaM OCBOCHHS OOYYarOIMMHCS MPOrPaMM CpPEIHETo
001mero 00pa3oBaHus: TNIHOCTHBIM, METAIIPEAMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType IHMUHOCTHBIX pPe3yJbTaTOB OCBOEHHs IpeaMmeTa «bHomorus» BBIAEICHBI CIEIYIOIUE COCTABISAIOLINE:
OCO3HaHHE OOYYAIOIIUMUCA POCCHHUCKON TpakJaHCKOH HACHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIBFHOCTH U
CaMOOTIPE/ICIICHUIO, HAaMYWe MOTHBAIMM K OOYYCHHIO OHOJOTHH, IeJICHANpPaBICHHOE DPAa3BUTHE BHYTPEHHUX YOCKICHUHA
JMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH W HMCTOPUYECKHX TPaAMLUA pa3BUTHS OWOJIOTMYECKOTO 3HAHHS, FOTOBHOCTH U
CcocoOHOCTh OOYYAIOUINXCSl PYKOBOJACTBOBATHCS B CBOCH NEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, HPUCYIITHUMHU
cucteMe OHOJIOTHYECKOro 00pa3oBaHMWs, HAJMYHE SKOJOTHYECKOTO IPABOCO3HAHMWSA, CIIOCOOHOCTH CTaBUTh IETH W CTPOHTH
YKU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHMS IpeaMeTa «BHomorus» JOoCTHUralTcs B E€IUHCTBE Y4YEOHOW M BOCIHTATENBLHOM
NESTETPHOCTH B COOTBETCTBHH C TPAAWIHOHHBIMH POCCHHCKAMH COIHMOKYJIbTYPHBIMH, WCTOPHYECKAUMH W ITyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMH, NPHUHATHIMHA B OOILIECTBE MNpaBWJIaMd M HOPMaMy IOBEAEHUS M CIOCOOCTBYIOT Hpoleccam
CaMOIIO3HaHUs, CAMOBOCIIMTAHNUA U CaMOPAa3BUTUA, PA3BUTUA BHyTpeHHeﬁ MO3UIUHN JTNIYHOCTH, MaTPUOTU3MA, YBAXKCHHS K 3aKOHY
U TPaBOTOPAIKY, YEIOBEKY TPyAa W CTapIIieMy ITOKOJICHHIO, B3aMMHOTO YBa)XCHHS, OCPEKHOTO OTHOWICHHUA K KYJIBTYPHOMY
HACIICANIO U TPAIUIIISIM MHOTOHAIIMOHATIBHOTO Hapoaa Poccuiickort deneparym, mpupoie 1 OKpYKaromen cpeae.

JInyHOCTHBIE pe3yibTaThl OCBOCHHUS y4eOHOro mnpeamera «bHoJOrus» NOMKHBI OTpaXkaTh TOTOBHOCTh M CHOCOOHOCTH
0o0yJaromuxcss pyKOBOJCTBOBAThCSA CHOPMHUPOBAHHOW BHYTPCHHEH IMO3WIMEH JHMIHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHCHTAIUH,
MMO3UTHUBHBIX BHYTPCHHUX YOCXKICHUH, COOTBETCTBYIONINX TPATUIIMOHHBEIM [EHHOCTSAM pPOCCHHCKOTO OOINECTBA, pacIIUpEHUC
JKU3HCHHOI'O OIIbITa U OIIbITa ACATCIbHOCTHU B IIPOUECCEC peain3daliliii OCHOBHBIX HaHpaBJ’IeHHﬁ BOCIIUTATEIbHOU JACATCIBHOCTHU, B
TOM 4YHCJIE€ B YaCTH:

1) rpa:KIaHCKOro BOCHUTAHMS:

c(OpMUPOBAHHOCTh TPAXKIAHCKOW MO3MIMHM OOYYArOLIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHICKOTO
o011ecTBa;

OCO3HAHHE CBOWX KOHCTHTYIIMOHHBIX MPAB B 005A3aHHOCTEH, YBa)KCHIE 3aKOHA U ITPABOMOPSIKA;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MEATENHHOCTH IIPH CO3JaHWH YYEOHBIX IPOEKTOB, pEIICHHH Yy4YeOHBIX U
II03HAaBaTCJIIbHLBIX 3a/1a4, BBIIIOJITHCHUHN 6I/IOHOFI/I‘ICCKI/IX OKCIICPUMEHTOB,

CHOCOOHOCTb OIPEEIISITh COOCTBEHHYIO IMO3HIIMIO [0 OTHOUICHHIO K SIBIICHUSM COBPEMEHHOM )KU3HH U OOBSICHSATD €€;

YMCHHE YYHTHIBATH B CBOUX JCHCTBHSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aMMOICHUCTBHS JIOACH C PasHBIMH
y6e)KI[eHI/I$[MI/I, KYJIbTYPHBIMU HEHHOCTAMHA U COLIUAJIBHBIM MTOJIOKCHUEM

TOTOBHOCTH K COTPYAHHUYECTBY B IPOIECCCE COBMECTHOI'O BBITTIOJTHECHUS y‘-Ie6HI)IX, II0O3HABATCJIbHBIX U UCCIICA0BATCIBCKUX
3a[a4, YBKUTEIHFHOTO OTHOIICHHUS K MHEHHUIO OTIITOHEHTOB TIPH 00CYKJICHUU CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COJICPIKAHNS;

TOTOBHOCTH K TYMaHHUTApHOW U BOJIOHTEPCKON EATEILHOCTH;

2) NaTPUOTHYECKOr0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCHUCKOW Tpa)kKTAHCKOW HACHTHYHOCTH, MATPHOTHU3Ma, YBa)KEHUS K CBOEMY HApoOJay, YyBCTBa
OTBETCTBCHHOCTH Tiepe] PoauHOI, ropmocTu 3a CBOM Kpaii, CBOIO PomuHy, CBOH S3BIK M KYJNBTYPY, HPOIUIOE M HACTOSIICE
MHOTOHallMOHAJIBHOIO Hapoaa Poccuy;

IEHHOCTHOEC OTHOMICHWE K NPUPOIHOMY HACJICIAUIO U MAMATHHUKAM NPUPOABI, JOCTHKCHUAM Poccun B HayKe, UCKYCCTBC,
CIOPTE, TEXHOJIOTUSAX, TPY/IE;

CHOCO6HOCTL OILICHUBATh BKJIaJ] pOCCHfICKPIX y'-IéHI:IX B CTAQHOBJICHUE W Pa3BUTUC 6I/IOJ'IOFI/II/I, IIOHMMAaHUA 3HAYCHUSA
OMOJIOTHH B TO3HAHMH 3aKOHOB NIPUPOJIBI, B )KU3HHU YEJIOBEKa M COBPEMEHHOTO O0IIIECTBa;

njeiHas yoexxJEHHOCTh, TOTOBHOCTD K CIIy)KEHHUIO M 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a €ro Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE yXOBHBIX IIEHHOCTEHN pOCCUICKOr0 HApOAa;

c(hOpMUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO ITOBEICHUS;

CHOCOOHOCTh OIICHUBATh CHTYaIlMI0O M NPUHMMATh OCO3HAHHbBIE PELICHUs, OPHEHTHPYSICh HA MOPAIbHO-HPAaBCTBEHHBIE
HOPMBI M ICHHOCTU,

OCO3HAHME JIMYHOTO BKJIAJ[a B TOCTPOCHNE YCTOHYHMBOTO OYyIYyIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJUTENSIM, CO3JaHMI0O CEMbH HAa OCHOBE OCO3HAHHOIO INPHUHATUS LEHHOCTEH
CEMENHOM KU3HU B COOTBETCTBUM C TpaluLMsIMU HapoaoB Poccuu;

4) 3cTeTHYECKOI0 BOCIIUTAHUSA:

JCTETHYECKOE OTHOIIEHHE K MHUpY, BKIIOYas 3CTETHKY ObITa, HAyYHOTO M TEXHMYECKOro TBOPUYECTBA, CIOPTa, TPYIa,
0OIIIECTBEHHBIX OTHOIICHUH;



MTOHUMaHHE SMOLMOHAIIBHOTO BO3AEHCTBHS )KMBOM IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIP2XXEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHHE MPOSIBIISATh KAY€CTBA TBOPUYECKOW JINUHOCTH;

5) pusnyeckoro BocnUTaHMUsA, HPOPMHPOBAHNSA KYJIbTYPHI 310POBbS U SMOIHOHAJIBHOTO 0J1arONOJIyqHs:

MMOHVMAaHHUE W pealIn3anus 3M0pOoBOro W Oe3omacHoro obOpasza KU3HU (30pOBOE MUTAHHUE, COOIIOACHUE TUTHCHHUECKUX
MpaBUI W HOPM, COaTaHCHPOBAHHBIM pPEXHM 3aHATHA M OTABIXa, peryispHas Qu3udeckas aKTHBHOCTH), OEpeXHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3NUECKOMY M ICUXHYECKOMY 3JI0POBbIO;

MIOHMMaHNE LIEHHOCTH MPAaBHUI HHANBUAYAIbHOTO U KOJUIEKTHBHOTO O€30IaCHOTO MOBEICHUS B CUTYAlUAX, yTPOXKAIOIINX
310pPOBBIO U XKU3HU JIIOJIEH;

OCO3HaHUE TIOCIIEICTBUN U HEIIPUSTHS BPEIHBIX IPUBBIUEK (YIOTPEOICHNUS aIKOroJIs, HAPKOTHKOB, KypEeHUS);

6) Tpy10BOro BOCIIMTAHMSA:

TOTOBHOCTH K TPYZy, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYAOII00uE;

TOTOBHOCTh K aKTHBHOW JEATEIBHOCTH TEXHOJIOTHYECKOH M COLUAIbHONW HANpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH,
IUIAHUPOBATh M CAMOCTOSITENILHO BBIIOJHSTE TAaKyIO JESTeIbHOCTS;

HHTEpeC K pa3iIuyHBIM cdepaM MpodeccHoHATFHONH AEATENbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BHIOOp Oymymieit
npodeccun U peanTn30BbIBaTh COOCTBECHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO ¥ CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HH;

7) 3K0JIOTM4eCKOTr0 BOCIIMTAHUS

9KOJIOTUYECKH IeJIECO00pa3HOe OTHOIIEHHUE K MPUPOAE KaK NCTOYHHKY KH3HM Ha 3eMIIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBILIIEHUE YPOBHS OSKOJOTMYECKOW KyJIbTYyphl: NPHOOPETEHHE ONbITa IUIAHUPOBAHHS MOCTYIKOB M OLIEHKH HX
BO3MOXKHBIX TIOCIIEICTBHUHN ISl OKpYKaloILeil cpeapl;

OCO3HaHHE TI00aTBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM 1 ITyTeH UX PEeIIeHHS;

CHOCOOHOCTh HCIIOJB30BaTh IPUOOpETacMble NMPH HM3YYCHWHM OWOJIOTMH 3HAHWS M YMEHHS NpPH pEIIeHWH MpolieMm,
CBA3aHHBIX C palUOHAJBHBIM IMPUPOJAONOJTIB30BAHUEM (CO6J’IIOHCHI/I€ MpaBuJl MNOBCACHUA B IPUPOAC, HAIPABJICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B HKOCHCTEMAX, OXpaHy BUIOB, 3KOCHCTEM, Orocdepsb);

aKTHBHOE HENPHUATHE [CHCTBHH, NPUHOCAIINX BpEX OKpYXKalolled IPUPONHOH Cpene, YMEHHE NPOTHO3HPOBATH
HeGHaFOHpHHTHLIe 9KOJIOTHUYCCKUEC MOCICACTBUA NPECANTPUHUMACMbBIX L[eﬁCTBHﬁ U NpCAOTBpallaTh UX;

HaJIMYMC pa3BUTOro0 ISKOJOTMYCCKOro MbBINUICHUS, 9KOJOTHYECKOM KYyJbTYpbI, OINbITa JACATCIBHOCTH 3KOJIOTHYECKOM
HaINpaBJICHHOCTH, YMEHUS pYKOBOJICTBOBATHCS IMU B TIO3HABATENLHOM, KOMMYHHUKaTHBHON M COLMAIBHON MPAKTHKE, TOTOBHOCTH
K y4acTHIO B IIPAKTUYECKOM JIESTEIbHOCTH KOJIOTHYECKOI HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NTO3HAHUS:

c(hOpMUPOBAHHOCTE MHPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS HayKH M OOIIECTBEHHOI
MIPAaKTHKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUC SI3BIKOBOM M YMTATECIbLCKOM KYyJbTYPbI KaK CpCICTBa BSaHMOI[efICTBHSI MCEXAY JTIOAbMH U TTO3HAHUA
MUpa;

MIOHMMaHWE CHEUU(PHUKH OHMOJIOTMHM KaK HayKd, OCO3HaHMS €€ poiau B (HOPMHPOBAHMH PAIMOHAIBHOTO HAyYHOTO
MBIIIICHUsI, CO3JIaHUH LEJIOCTHOTO HPEJICTABICHUsI 00 OKpYKalollleM MHpe Kak O €JMHCTBE NMPHUPOJBI, YeloBeKa 1 00IIecTBa, B
MTO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PELICHUH IPOOJIeM COXPaHEHHUS IPHUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTMH [UIi COBPEMEHHOW NMBWIIM3AIMHU: OOECIeYeHHs HOBOTO YPOBHS pa3BUTHS
METUIHBI, CO3/laHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pEelIaTh PECYpCHBIE MPOOIEMBl Pa3BUTHUS YeIOBEUECTBA,
MMOWCKa IyTEeH BBIXOJA M3 TJIOOAIBHBIX JKOJOIMYECKHX MPOOIeM K oOecreueHHs Mepexoja K YCTOWYHUBOMY pa3BHUTHIO,
panroHaIbHOMY HCIIOJIB30BAHHUIO IPUPOIHBIX PECYPCOB M (HOPMHUPOBAHMIO HOBBIX CTAHAPTOB JKU3HH;

3aMHTEPECOBAaHHOCTh B IOJYYEHHM OMOJIOTMUECKMX 3HAHMH B LEJAX IOBBILCHHS OOIIEH KyJIbTYphl, €CTECTBEHHO-
HAy4YHOW TI'PaMOTHOCTH, KaK COCTaBHOW 4acTH (YHKUHOHAJIbHOW I'pPaMOTHOCTH OOy4arommxcs, GOpMHpPYEeMOil NpH H3ydeHHUH
OuoJIoTHH;

MIOHMMAaHUE CYIIHOCTH METOJIOB IIO3HAHMS, HCIIOJIB3YyEMBIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4aeMble 3HAHMA JUIS aHaJIu3a U OOBSICHEHHUS SBJICHHUH OKpPY)KAIOIIEro MHpa M MPOHCXOSIIIMX B HEM M3MEHEHUH, yMEHHE
JAC1aTh 000CHOBaHHBIE 3aKJIIOYEHHMSI Ha OCHOBE Hay4YHBIX (baKTOB U UMCIOMINXCA JaHHBIX C HEJIBI0 IMOJTYUCHHA HOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO HCIIONb30BAaTh OMOJIOIMYECKUE 3HAHMWS Ul PEelIeHUs NMpoOJieM B peajlbHBIX XKM3HEHHBIX
CUTyaluiax;

OCO3HAHME IEHHOCTH HAy4YHOW JAEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIISITH IPOEKTHYIO M  HCCIIEOBATEILCKYIO
JIeSITeJIbHOCTh MHAMBUAYAJIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEPHIBHOMY O0pa3oBaHHI0 M caMOOOpPa30BaHHIO, K AKTHBHOMY IOJIyYEHHIO HOBBIX
3HAHMI 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMM l'IOTpe6HOCT${MI/I.

METANIPEAMETHBIE PE3YJIbTATBI



MeranpeaMeTHble Pe3yJbTaThl OCBOSHMS y4eOHOro mpeamera «buosorns» BKIIOYArOT: 3HAYMMBbIE AT (OPMUPOBAHUS
MHUPOBO33pEHHs 00YYaIOIINXCSl MEXIUCUUIUIMHAPHBIE (MEXIIpPEeIMETHbIE) OOlIeHayqHbIe MMOHATHS, OTPaKaIOIINe EIOCTHOCTD
Hay4YHOW KapTHHBl MHpa M cHeuu(HUKY METOJOB IO3HAHMS, MCHOJIB3YEMBIX B ECTECTBEHHBIX HayKaxX (BELECTBO, DHEPIHS,
SIBIICHHUE, MPOLIECC, CUCTEMa, HayYHbIH (paKT, MPUHIWII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, NCCIEJOBaHNE, HAOIIOICHHE,
N3MEpPEHNE, OSKCIEPUMEHT W JpPYrux), YHHBEpcalbHble ydeOHbIE MAeHCTBHSA (MIO3HABAaTENbHBIE, KOMMYHHKATHBHBIC,
peryJaTUBHEIE), obecrieunBaromue GopmupoBanre QyHKIIMOHATBHONW IPAMOTHOCTH M COLMATIBHOM KOMITETEHIIMN 00yJaromumxcs,
CHOCOOHOCTh 00YYaIOIINXCSl MCIOJIb30BATh OCBOCHHBIE MEXAMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHHBEPCAJIbHBIC
y4eOHbIe JeHCTBUS B IIO3HABATEIHHOMN U COITUAIBHON TPaKTHKE.

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOSHHUS IPOTPAMMBI CPETHET0 00111ero 00pa3oBaHusl JOIDKHBI OTPaXKaTh:

OBsjagenne yHMBEpPCAJbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH /IEHCTBHSIMMU:

1) 6a3oBble JOoruyYecKue AeicTBUS:

CaMOCTOSTENLHO (POPMYIIHPOBATh U aKTYaJIM3HUPOBATh NPOOJIEMY, PacCCMaTPHBAThH €€ BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHUH 3HAHUH MPHEMBI JIOTHYECKOT'0 MBILIUICHHUS (aHANn3a, CHHTE3a, CPaBHEHUS, KilacCH(UKaIINY,
00001IeHNST), PACKPHIBATh CMBICT OHMOJIOTHYECKUX IMOHATHH (BBIOCNATh WX XapaKTepHBIC NPHU3HAKH, YCTAHABIMBATH CBS3H C
JPYTUMU TTOHATHSMN);

ONpeNeNsATh IEIH JeATeNbHOCTH, 3ajqaBas IapaMeTpbl M KPUTEPUH WX JOCTHXKEHUs, COOTHOCHTH pe3yJbTaThl
JIESITENIbHOCTH C TIOCTABJICHHBIMH 1IEJISIMU;

UCTIONIB30BATh OMOIOTHIECKUE MOHATHSA U OOBSCHEHHS (DaKTOB M SIBICHUH JKHBOM MPUPOABI;

CTPOHUTh JIOTHYECKHE PpaCCYyXIeHUs (MHAYKTHUBHBIC, IEAyKTHUBHBIC, [0 aHAJIOTHH), BBIIBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B paCCMaTPUBAEMBIX SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJBI M 3aKJIFOUCHHS;

MIPUMEHATh CXEMHO-MOJENBHBIC CPEICTBA Ul IPEACTABICHUS CYIIECTBEHHBIX CBA3€H W OTHOUICHMH B HM3Yy4aeMbIX
OMOJIOTNYECKUX 0OBEKTAX, a TAKXKE IIPOTUBOPEUNH Pa3HOTO POAA, BEIIBICHHBIX B Pa3INYHBIX HH()OPMAMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH peleHNUs MPoOIeMbl ¢ y4ETOM aHAIN3a UMEIOLIUXCS MaTepUalibHbIX 1 HeMaTepUalIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBHI B IEATEILHOCTh, OIEHHBATH COOTBETCTBHE PE3YNIbTATOB LEJSM, OLEHHBATh PHCKU IOCIEICTBHI
JIeSITEIbHOCTH;

KOOPJMHHUPOBATH U BBIMOJIHATH Pa0dOTy B YCIOBHSX PEANTLHOT0, BUPTYILHOTO U KOMOWHHPOBAHHOI'O B3aMMOICHCTBHSI;

pa3BHBaTh KPEaTHBHOE MBIILICHHE TIPH PEIICHHH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€e HCCIEA0BATEIbCKHE AECTBHUS:

BJIaJICTh HaBBIKAMHM Y4EOHO-HCCJIENOBATENbCKOW M IIPOSKTHOW JESATENbHOCTH, HAaBBIKAMH pa3pelleHHs IMpodJem,
CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSATENILHOMY HMOMCKY METOJIOB PELICHHUS] NPAaKTHYECKUX 3aj1a4, IPUMEHEHUIO Pa3IMYHBIX
METO/IOB IIO3HAHUS;

UCTIONIB30BATh PA3IMYHBIC BHIBI JISSTEILHOCTH 110 MOJIYYEHHIO HOBOTO 3HAHUS, €0 MHTEPIPETAINH, MPEe0Opa30BaHUIO U
MIPUMEHEHHUIO B y4eOHBIX CUTYAIHIX, B TOM YHCJIE IPU CO3JaHUH yIeOHBIX U COIHAIBHBIX TPOEKTOB;

(opMHpPOBaTh HAYYHBIH THUI MBIIIJICHUS, BIAAE€Th HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHATUSAMH M METOJIaMH;

CTaBUTH U (popMynHpoBaTh COOCTBEHHBIE 331a4H B 00pa30BaTEIbHOMN JEITEIILHOCTH M )KU3HEHHBIX CUTYaIlHSIX;

BBISIBJIATh NPHUYMHHO-CIICICTBCHHBIE CBSI3M M aKTyaJIM3HpOBAThH 3a/ady, BBIIBUTATh THUIIOTE3y €€ peIIeHHs, HaXOTUTh
apryMeHTHI JUIS JOKa3aTelbCTBA CBOMX YTBEPKACHNUI, 3a/1aBaTh apaMeTpsl M KPUTEPHH PELICHNUS;

aHAIM3UPOBATh TIIOJYYEHHBIE B XOJE pPEUICHUS 3aJadd pe3yJbTaTbl, KPUTHUECKH OLEHHMBATh WX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBI OIBIT;

OCYIIECTBIISITH LIeJICHANIPABICHHBIN IIONCK IIEPEHOCa CPEACTB U CII0cO00B AEHCTBHUS B MPO(ECCHOHAIBHYIO CPELY;

YMeTh [IEpEHOCHTH 3HAaHHA B TI03HABATEIIbHYIO U MMPAKTHUECKYIO 00JIaCTH )KN3HEIESTEIEHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTell;

BBIIBUTAaTh HOBBIE UJIEH, MIPEIaraTh OPUTHHAJIBHbBIE MOIXOABI U PEIICHHUs, CTABUTh MPOOIEMBl U 3a/1a4H, JOIyCKaroIIne
aIbTepHATHBHBIC PEIICHHUS.

3) pa6ora c undopmaumeii:

OpUEHTHPOBATHCA B PA3TUYHBIX UCTOUYHUKAX MH(POPMAIHMHK (TEKCTEe yIeOHOT0 MOCcoOus, HayIHO-TIONMYJISIPHON JIUTEpaType,
OMOJIOTMYECKUX CJIOBAPSIX M CIIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MJaHHBIX, B MHTepHere), aHanM3upoBaTh HHQPOPMAIHIO
Pas3JIMYHBIX BHJOB ¥ (POPM MPEACTABIICHUS, KPUTHUECKH OLIEHUBATh €€ JI0CTOBEPHOCTH U HEMPOTHBOPEUYNBOCTD;

(hopMynHupoBaTh 3ampochkl W TPUMEHSATh Pa3IUYHBIE METOMIBI MPH TMOWCKE M OTOOpe OHOoJOTHYEeCKOW WH(OpMAaIuH,
HE0OXOAMMOH IS BBITIOJIHEHUS y4eOHBIX 3a/1a4;

IpUOOpeTaTh OMBIT HCIIOIb30BAaHHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI, COBEPIIEHCTBOBATH KYJIBTYPY
AKTUBHOTO MICTIONIF30BAHMS PA3JINYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTUMAIBHYIO (OPMY TIPEACTaBICHUS OHONIOTHYECKOH HH(popManuu (CXeMbl, Tpadukw,
JMarpaMMBl, TaOJIHIBI, PUCYHKH U IPYTO€);

WCTONB30BaTh HAYYHBIM S3BIK B KadeCTBE CpeacTBa Npu paboTe ¢ Onojormueckod wuHOpManueil: ITPUMEHSTH
XUMHYecKHe, (U3NUecKue M MaTeMaTH4YeCKhe 3HAKW M CHMBOJIBL, (hOpMyibl, aOOpeBHaTypy, HOMEHKJIATYpy, WCIOIb30BaTh H
IpeoOpa3oBEIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATIISTHOCTH;

BJIaJIETh HABBIKAMH PACIIO3HABAHUS U 3alIUTHl HHOPMAIMH, HHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.



OBiajeHne YHUBEPCATbHBIMH KOMMYHHKATUBHBIMH el CTBHAMM:

1) oOmeHme:

OCYIIECTBIISITh KOMMYHHMKAIIMHM BO BCceX cepax KHM3HM, aKTUBHO y4acTBOBAaTh B JHAJOTe WM JUCKYCCHHU IO CYIIECTBY
obcyxraeMoil TeMbl (yMEHHE 3aJaBaThb BOIPOCHI, BHICKA3hIBATh CYXKICHHS OTHOCHTEIHLHO BBINOJIHEHUS IpeaaraeMod 3amadu,
YUYUTBIBATH HHTEPECH M COTIACOBAHHOCTD NO3ULHH APYrUX YYACTHUKOB JHANIOTA HIIH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEIACTBAa OOLICHUWS, IOHMMATh 3HAYCHHWE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHHUS KOHQIUKTHBIX CUTYaLi, yMETh CMST4aTh KOH(IUKTHI U BECTH IIEPETOBOPEI;

BJIAQJICTh Pa3IMYHBIMH cHoco0aMH OOLIeHHWsS W B3aUMOACHCTBHS, IOHUMAaTh HAMEPEHMS APYTHX JIOACH, MPOSBIATH
YBXHUTEILHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOI (hopme (OpMyIHPOBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSATETbHOCTD:

MOHMMAaTh M HCIOJIb30BAaTh NPEHMYIIECTBA KOMAaHIHOW M WHIUBHIYAIbHOH pabOTHI NpH PELICHUH OHOJIOTHYECKOM
npo0IieMbl, 000CHOBBIBATh HEOOXOIMMOCTh IIPUMEHEHHSI TPYIIIOBBIX ()OPM B3aMMOJICHCTBHS ITPU pEIICHNH yuyeOHOH 3a1a4m;

BBIOMpATh TEMAaTHKy M METOIbl COBMECTHBIX NEUCTBHH ¢ y4€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH Ka)KAOr0 UiIeHa
KOJUICKTHBA,;

NPUHUMATh 1I€JIM COBMECTHOHW JAEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH JEHCTBHS NO €€ JIOCTHKCHUIO:
COCTaBIISATH IIJIaH JCHCTBUIM, paclpeessTh POy C yUETOM MHEHUH Y4aCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOH PabOTHI;

OLICHUBATh KAUYECTBO CBOETO BKJIAJIa U KAXKJOTO yYaCTHHKA KOMAaHABI B OOIIHI pe3ybTar 110 pa3padOTaHHBIM KPUTEPHSIM;

npeajiaratb HOBbIC IPOCKTHI, OLICHUBATH UJCU C IMTO3UITUN HOBU3HBI, OpPUTUHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYUMOCTH,

OCYIIECTBJIATH MO3UTUBHOEC CTPATECTUUCCKOC MMOBEACHUC B PA3JIMYHBIX CUTYyAlIUAX, IPOABIIATE TBOPUCCTBO U BOOGpa)KeHI/Ie,
OBITh MHUIIMATUBHBIM.

OBiajeHne YHUBEPCATbHBIMH PEryJIITUBHBIMU 1eiiCTBHSIMM:

1) camoopranusanms:

HCIIONB30BATh OMOJIOTHYECKHE 3HAHUS 1JIsl BBIABICHUS IPOOJIEM U MX PEIICHUS B )XM3HCHHBIX U YUeOHBIX CHTYaIUsX;

BBIOMpATh HA OCHOBE OWOJIOTMYECKUX 3HAHMU IEJIEBBIC M CMBICIOBBIC YCTAaHOBKH B CBOMX ACHCTBHSAX M MOCTYIKax MO
OTHOIICHHIO K )KUBOMU MPHUPOJE, CBOEMY 30POBBIO M 3[J0POBBIO OKPYKAFOIIIHX;

CaMOCTOSTENILHO OCYILECTBJISATh I03HABATEIbHYIO IEATENbHOCTh, BBISBILTH IPOOJEMbI, CTaBUTh U (HOpMyIMpOBaTh
cOOCTBEHHBIC 331241 B 00pa30BaTEIbHOM NEATENFHOCTH U XKMU3HEHHBIX CUTYaIHsAX;

CaMOCTOSTENILHO COCTaBJIATh IUIaH PElIeHUs] NPOOJIEMbI C YYETOM UMEIOIINXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MpENOYTECHU;

JIaBaTh OLICHKY HOBBIM CHUTYAIIHsIM;

pacIIUpsTh PaMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX NPEATIOYTCHUIH;

JieNaTh OCO3HAHHBIHN BHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OLICHUBATh NPHOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHHIO U NPOSIBJICHHIO MIMPOKOW IPYAULIUY B Pa3HBIX 00JIACTIX 3HAHHUM, MOCTOSIHHO TOBBILIAT
CBOM 00pa30BaTeNbHBIN U KyJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHTYAIIHsIM, BHOCHTh KOPPEKTUBBI B ICSTEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaACTh HaBBIKAMH MMO3HaBaTEIbLHOMN pe(bHeKCI/II/I KaK OCO3HaHHA COBEPHIACMbIX HeﬁCTBHﬁ 1 MBICJIUTCIIBHBIX MTPOLECCOB,
HX Pe3yJIbTaTOB U OCHOBAHUM, UCTIOIB30BATh MPUEMBI Pe(ICKCUN AJIS OIICHKH CUTYAI[MH, BEIOOpa BEPHOTO PEIICHHS;

YMETb OLICHHBATh PUCKU U CBOEBPEMEHHO IIPHHUMATh PELICHHUS 110 HX CHIKSHHUIO;

NPUHUMATH MOTUBBI U apT'YMEHTBI IPYTHX IIPH aHAIIH3€ PE3YIIbTaTOB JeSTeIbHOCTH;

3) npuHsATHE CeOSI M APYIUX:

IIPUHUMATDb Ce65[, IMOoHMMasi CBOM HEAOCTATKH U JOCTOHUHCTBA,

NPUHUMATH MOTHBBI M apI'YMEHTBI IPYTHX TIPH aHAIM3E PE3YJIbTaTOB ACATSIBHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTHX HA OUIHOKH;

pa3BHBaTh CHOCOOHOCTH MOHUMATH MUP C MO3UIMHU JIPYrOro YeIOBEKa.

HPEJMETHBIE PE3YJIbTATBI

[MpeamerHbie pe3ynbTaThl ocBoeHuUs nporpaMmbl COO 1o 6nonornu Ha 6a30BOM YPOBHE BKIIOYAIOT CHEHU(PHUYECKUE IS
yueOHoro mnpenmera «buonorus» HaydHbIe 3HAHHS, YMEHUS M CHOCOOBI JEHCTBHII 1O OCBOCHHIO, HHTEpIpETALMU U
peoOpa3oBaHUIO 3HAHWH, BUABI JAEATSIFHOCTH 10 MOJTYYEHHIO HOBOTO 3HAHWSA W NMPUMEHEHHIO 3HAHUH B PasIMYHBIX Y4eOHBIX
CHUTyaIllsIX, a TAaKXKE B PEasIbHBIX JKU3HEHHBIX CHUTYaIlMAX, CBA3aHHBIX C Ouosormei. B mporpamme mpeaMeTHBIE Pe3yibTaThl
MIPE/ICTABIICHBI 110 TOJ[aM 00yUYeHHSI.

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS yueOHOTO penmeTa «buonorus» ¢ 10 knacce TOMKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MecTeé W pOJIM OWOJIOTMM B CHCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B
(OpPMHPOBaHUHM COBPEMEHHON €CTECTBEHHO-HAayYHOH KapTHHBI MHpa M HAy4HOI'O MHPOBO33DEHHUS, O BKIAJE POCCHHCKUX H



3apyOeXHBIX YUEHBIX-OHMONOTrOB B pa3BUTHE OMONOTUH, (DYHKIHMOHAIBHOW I'DAMOTHOCTH YENIOBEKA OISl PEIICHUS JKU3HCHHBIX
3ajad;

YMEHHE PacKphIBaTh COJCpKaHHE OMOJIOTMYECKUX TEPMUHOB U MOHATHH: U3HB, KJIETKA, OPraHu3M, MeTabonu3M (oOMeH
BEIIECTB M  MPEBpPAIlCHWE JHEPIUH), TOMEOCTa3 (caMOperyiasnus), YpOBHEBas OpPraHU3alusl JKUBBIX  CHCTEM,
CaMOBOCTIPOM3BEICHHE (PENPOIYKIN), HACIEICTBEHHOCTh, N3MEHINBOCTh, POCT M PA3BUTHE;

yYMEHHE M3J1araTh OMOJIOTHYECKUE TEOPUH (KJIETOYHAsl, XpPOMOCOMHAsl, MyTallMOHHas, LIEHTPaJIbHAs JOrMa MOJICKYJISIPHOM
6uonorum), 3akousl (I. Mengens, T. Moprana, H. 1. BaBuioBa) u ydeHus (0 mEeHTpaX MHOTOO0Opa3us W TPOUCXOKIACHUS
KynbTypHBIX pacteHuid H. V. BaBuoa), onpenensaTs rpaHUIbl HX TPAMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BIAJIETh METOAaMHU HAYYHOTO MO3HaHHsS B OMOJIOTHH: HaOJIOJEHHWE W OMHMCAHME XXMBBIX CHUCTEM, IIPOLECCOB M
SIBJICHUH, OpraHu3alys U IPOBEACHHE OMOJIOrMYECKOT0 IKCIIEPUMEHTA, BBIABHKCHUE THITOTE3bI, BBISIBICHHE 3aBUCHM OCTH MEXKITY
HCCIEIyeMbIMU BEITUYMHAMH, OOBSCHEHHE MOIYyYCHHBIX PE3YNIbTaTOB, MCIOIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPHH M 3aKOHOB,
yYMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUH IIOJY4YEHHBIX PE3YIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHBIC IPU3HAKHM BHPYCOB, KIETOK NPOKAPHOT W OYKAapUOT, OJHOKJICTOYHBIX W
MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHA BEIIECTB M INPEBPAIICHHS 3HEPTHU B KIETKe, (POTOCHHTE3a,
IUTACTUYECKOTO M YHEPIeTHUECKOr0 0OMEHa, XeMOCHHTE3a, MHTO3a, MEH03a, OIIIO0TBOPEHNUS, Pa3MHOKCHHUS, HHIUBHIYaIbHOTO
pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

yMEHHE TNPHUMEHATh MOJYyYEHHbIE 3HAHUS Al OOBSCHEHUs] OMOJIOTMYECKUX IPOLECCOB W SIBICHUM, AT TPUHSATHS
MPaKTHYECKUX pEIICHWH B TOBCEIHEBHOW JKH3HM C IENbI0 oOecreueHHs: O€30MacHOCTH CBOETO 370POBBSI M 3I0POBBS
OKpYXAIOUIMX JIIOJeH, COONIIOACHHS HOPM TIpPaMOTHOTO IIOBEACHHS B OKpYXKAaloOIed NPUPOJHON cpele, HNOHHMMaHHE
HEOOXOJMMOCTH  HCIIOJIb30BAHHMS  JIOCTHIXKCHUH  COBPEMEHHOH OWONOrMM W OHOTEXHOJOTWH s  paluOHAIBHOTO
MIPUPOJIOTIONB30BAHNS;

YMEHHE pelIaTh 3JIE€MEHTapHble T'CHETHYEeCKHE 3aJadydl Ha MOHO- M JWTHOpHIHOE CKpEIIMBAaHHE, CLEIUICHHOE
HacJeJOBaHHE, COCTABIISTH CXeMbl MOHOTHMOPH/THOTO CKPEIIMBAHUS LIS TpeJICKa3aHus HacleJOBaHHS IIPHU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIIONHATH J1a0OpaTOpHbIE W TPAaKTHYECKHE padoOThI, coONMIOAaTh MpaBmwia NHpH paboTe ¢ y4eOHBIM W
nmabopaTOpPHBEIM 000y IOBAHUEM;

yMEHHE KPUTHYECKHM OICHMBATh W HHTEPIPETHPOBaTh HH(OpMANUIO OHONOTHYECKOTO COJEpIKaHHs, BKIIOYAIOIIYIO
NICEBJJOHAYYHbIE 3HAHUS M3 Pa3JIMYHBIX HCTOYHHMKOB (CPEACTBA MAaccOBOM HMH(pOpMAIMM, HAay4YHO-TIOMYJISPHBIE MaTepHuallbl),
9TUYECKHUE aCTIEKTHl COBPEMEHHBIX HCCIICOBAHUH B OHOIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO03/1aBaTh COOCTBEHHBIE HHCHMEHHBIE W YCTHBIE COOOIIEHHMs, 0000mIass OMOJOrHYecKyl0 HH(POPMAalHI0 U3
HECKOJIbKUX HCTOYHUKOB, IPaAMOTHO HMCIIOJIb30BATh MOHATHWHBIN amnmapaTt OHOJIOTHH.

[TpeameTHBIE pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «bronorus» ¢ 11 knacce TOMKHBI OTPAXKATh:

c(OpMUPOBAaHHOCTh 3HAaHWI O MECTe W pOJIM OWOJOTMHM B CHUCTEME HAy4YHOTO 3HAHUS CCTECTBCHHBIX HayK, B
(OpPMUPOBaHUM COBPEMEHHON €CTECTBEHHO-HAay4HOH KapTHHBI MHpa U HAy4YHOI'O MHPOBO33PEHHUS, O BKIIAJE POCCHHCKUX H
3apyOeXHBIX YUEHBIX-OHOIOTOB B pa3BUTHE OHOJIOTHH, (QYHKIMOHAJIBHOW I'DaMOTHOCTH YEJIOBEKA /ISl PEIICHUS >KU3HEHHBIX
3aj1ad;

yYMEHHE PpacKpbIBaTh COJAEPKAHUE OMOJOTMYECKMX TEPMUHOB U TOHATHH: BHJ, NOMYJISLUS, T€HO(MOHJ, SBOJIOLUS,
JBIDKYIIME CUIIbl ((aKTOphbl) SBOJIOLWH, INPHCIOCOOJCHHOCTh OPraHW3MOB, BHMI000pa3oBaHHE, AIKOJOrMYECKHUE (AKTOPBI,
9KOCUCTEMA, TPOAYLEHTHI, KOHCYMEHTBI, PEIYLIEHTHI, IENH MUTAHMUsL, 3KOJIOTHYEeCKas IMpaMuia, OnoreoneHos, ouocdepa;

yMEHHE H3JlaraTh OWOJIOTHYECKHe TeopHH (dBoJrouMoHHas Teopus Y. JlapBuHa, CHHTETHUYECKas TEOPHs DBOJIOIMH),
3aKOHBI ¥ 3aKOHOMEPHOCTH (3aposImeBoro cxoactsa K. M. bapa, uepenoBanus I1aBHBIX HallpaBiIeHUH U myTel sBomonuu A. H.
CeseprioBa, yuenus o onocepe B. V. Beprazckoro), onpenensiTs rpaHUIBI UX IPUMEHUMOCTH K XHUBBIM CHCTEMaM;

YMEHHE BJIQJIETh METOJaMU HAy4YHOTO IO3HAHUS B OMOJIOTMM: HAOJIIO/IEHHE M ONMCAHUE >KUBBIX CHCTEM, MPOLECCOB U
SIBJICHU, OpraHu3alys U NpoBeieHHe OMOJOrMYEeCKOr0 IKCIIEPUMEHTA, BBIABHKEHUE IMIIOTE3bI, BHISIBICHHE 3aBUCUMOCTH MEKILY
UCCIeyeMbIMU BETMYMHAMH, OOBSCHEHHE MOJYUYSHHBIX PE3YJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPHH M 3aKOHOB,
YMEHHE JIeNaTh BBIBOJIbI HA OCHOBAaHMH ITOJYYE€HHBIX PE3YIIbTaTOB;

yYMEHHE BBIJIENSITh CYIIECTBEHHBbIE MPU3HAKH CTPOCHHUsI OMOJOTHUECKMX OOBEKTOB: BHOB, IONYJISIMH, NPOIYLEHTOB,
KOHCYMEHTOB, DEIYyLEHTOB, OHOI€OLIEHO30B ¥ OSKOCHCTEM, OCOOSHHOCTH IIPOLIECCOB: HACIEACTBEHHOW H3MEHYHBOCTH,
€CTECTBEHHOT0 0TOOpa, BHA000pa30BaHUs, NPHCIOCOOJEHHOCTH OpPraHW3MOB, JEHCTBUS OSKOJIOTMYECKHX (PakTOpoB Ha
OpraHHU3MBI, IIEPEHOCa BEIIECTB U ITOTOKA SHEPTHU B 9KOCUCTEMAaX, aHTPOTIOTEHHBIX M3MEHEHHH B 9KOCHCTEMaX CBOEH MECTHOCTH,
KpPYrOoBOPOTa BEIIECTB U OMOTEOXMMIYECKUX IIHKIIOB B OHochepe;

yYMEHHE TPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OHMOJIOTMYECKHX IPOLECCOB M SIBICHUH, A HPUHSATHS
NPaKTHYECKUX pEIICHWH B TOBCEJHEBHOW JKM3HM C IeNbI0 oOecreueHHs: Oe30MacHOCTH CBOETO 37I0POBbSI M 3JI0POBBS
OKpYXAIOUIMX JIIOJIeH, COONIIOACHHSI HOPM TPaMOTHOTO TMOBEACHHS B OKpYXKAamoLleH NPHPOJAHON cpene, IOHHUMaHHE
HEOOXOAMMOCTH MCIOJIb30BaHMUS JOCTHKEHUI COBPEMEHHOW OMOJIOTUH ISl PALMOHAILHOTO PUPOI0NIONIB30BaHUS;

YMEHHE pelIaTh dJIeMeHTapHble OMOJIOTHYECKHE 33/1a41, COCTABIISITh CXEMBI IIEPEHOCa BEIIECTB U DHEPI'UH B SKOCHCTEMAX
(mernu uTaHMA);

YMEHHE BBINOJHATH JIAOOpAaTOpHBIE M TpPakTHYECKHEe paboThl, COOMIOAaTh MpaBWwiIa NpH paboTe ¢ y4eOHBIM W
71a00paTOpPHBIM 000PYJOBaHNEM;



YMEHHE KPHTHYECKH OLICHMBAaTh M HHTEPIPETHPOBATh HHPOPMALHUIO OHOJOTHMYECKOTO COIEPXKAHWS, BKIIOYAIOIIYIO
NICEBJJOHAYYHbIC 3HAHUS M3 Pa3JIMYHBIX MCTOYHHMKOB (CPEACTBA MAaccOBOM HMH(pOpMAIM{, HAay4YHO-TIOIYJISIPHBIC MaTepHhalbl),
paccMarpuBaTh TJI00AJIbHBIE 3KOJIOTHYECKHE TPOOJIEMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
HO3ULINIO;

YMCHHE CO37aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE COOOIIEHHs, 0000mas OHOJOTHYECKYI0 HH(POPMAIUIO W3
HECKOJIbKUX HCTOYHUKOB, IPaMOTHO HMCIIOJIb30BATh MOHATHHHBIN amnmapaTt OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P H https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PesepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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 IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»
7 Yrinesonsl. JIunuas: 1 bubmmorexa LOK

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust u MeTO bl U3y4EHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHUsl KIIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTMpEnaparax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 O6men Bemects wim MeTabosmsM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlaboparopHast BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3s Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie popmbI )KU3HU — bubmuorexa [JOK



https://m.edsoo.ru/863e6d5c
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

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII010TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HapaneI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax
27 I'eneruka nona. HacnenoBanue bubmuoreka [JOK



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
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

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso00.ru/863e8c60

HN3smenuuBocth. HenacnencrseHuas
U3MEHYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanui y 1po3ohuisl Ha https://m.eds00.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»
bubmuorexa [JOK
30 Penetinia seropexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh 1 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6mmoreka [JOK
32 (Cenexuus kax Hayka i mpouece L https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKITUNA 1 bu6mmoreka [JOK
pacTEeHU U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnnorexka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTraBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
PesynbTath! 3BOMIONNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHUTEJILHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnunorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJIoBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusgnue cBeta Ha POCT U
pa3BUTHE YCPCHKOB KOJICYCay»
bu6mmorexa [IOK
23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT ImI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHu»
o5 Coob1ecTBa OpraHu3MoOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ounocdepsl

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



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

32 YenosedecTBo B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U DKOJIOTTUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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




