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IHHOACHUTEJBHAA 3AIINCKA

[Tpu pa3paboTke IporpaMMBbl 1O OMOJIOTUH TEOPETUYECKYIO OCHOBY ISl OMpEACTICHHUS
MOJX0/0B K (OPMHUPOBAHHIO COZICPKAaHUS ydeOHOro mnpenmera «buosorus» cocTaBWiIu:
koHuentyainbable nojoxenns ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH, COJEpKaHUS,
pe3ysbTaToB OOYYECHHsI U TPEOOBAHWUH K YPOBHIO IOJTOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0IMMX LEeIIX W MPUHIUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmrero oopa3oBanus B Poccuiickoit deneparnum, a Takke MOJ0KEHUS O crienuduke OUOJIOTHH,
¢€ 3HaUCHMH B ITO3HAHWH KHUBOU npupoasl 1 O6€CH€‘-I€HI/II/I CyHICCTBOBAHHA YCJIIOBCUCCKOI'O
obmrectBa. CoryiacCHO Ha3BaHHBIM ITOJIOKEHUSIM, OTPEACICHBI OCHOBHBIC (D)YHKIIUU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma 1o Owonornu Aa€T MpPEINCTaBICHHE O MesIX, 00 oOmiei CcTpaTeruu
o0y4YeHHs, BOCIUTAaHHSA W Pa3BUTUS OOYYAIOIIUXCSA CpPEACTBaMH Y4eOHOro TMpeaMera
«buonorusi», ompexenser o00s3aTeNbHOE TNPEAMETHOE COACPKAHUE, €ro  CTPYKTYpY,
pacripefielieHle 10 pasfeliaM M TeMaM, PEKOMEHAYEMYIO IOCIeI0BAaTeIbHOCTh H3Y4YEHUS
y4eOHOTro MaTepuayia ¢ YY€TOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa30BaTeNLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yUJarOIIUXCSl.

B mporpamMe mo OHOJIOTMM TaKKe YYHTHIBAIOTCS TPEeOOBaHUS K IUIAHHPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M TPEAMETHBIM pe3yibraTam oOydeHuss B (popMHUpOBaHUH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM JEATEIbHOCTH/y4eOHBIX JCHCTBUH 00yJaroIuXcs 1Mo
OCBOEHUIO COJIEpPKaHUs OMOJIOTNYECKOro 00pa30BaHUsl.

B mporpamme no ouonoruu (10—11 xmaccel, 6a30BbIii YPOBEHB) peair30BaH MPHUHITHIT
IPEEMCTBEHHOCTH B HW3yYeHHH Ouoyoruu, Omarofapss 4YeMy B HEH NpOCMaTpuBaeTCs
HAMPaBJICHHOCTh HA Pa3BUTHE 3HAHWI, CBS3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33pPCHUA, INEHHOCTHBIX OpI/IeHTaHI/Iﬁ JINYHOCTHU, 9KOJIOT'HYECKOI'O MBIIJICHUA,
NpPEJCTaBICHUNA O 3J0pOBOM 00pa3e KM3HH W OCpPEKHBIM OTHOIICHHEM K OKpYKaromien
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHeM OOMIEOMOIOTHYECKUX TEOpHUM, a TaKKe
3HAHUI O CTPOCHUU KHMBBIX CUCTEM Pa3HOI'O PaHTra M CYIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH YAENeHO BHUMAaHHE WCIOJIB30BAHUIO TOTYYEHHBIX
3HAaHUH B MOBCEAHEBHOM JKU3HU ISl PeLICHUs MPHUKIAIHBIX 3a/1a4, B TOM YHUCIIe: TPOPUIAKTUKI
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHUK  4YeJOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHMSA,
000CHOBaHMS KOJOTMUYECKH 1€J1ecO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMAHHAS XO3SHCTBEHHOM JACATCIBHOCTH YCJIOBECKAa Ha COCTOSHHUEC TPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHUMaHMS K NPUKIAJHOM HAMpPaBICHHOCTH Y4e€OHOro
npeamera «buonorusy MPOAUKTOBAHO H€O6XO)II/IMOCTI>IO oOecrieyeHus YCHOBI/Iﬁ AJI peIICHUA
OJIHOW U3 aKTyaJIbHBIX 3a/1a4 LIKOJIBHOTO OMOJIOTMUECKOro 00pa3oBaHus, KOTOpas Mpe/rnoiaraer
dopMupoBaHHE y O0YYarOIUXCS CIMOCOOHOCTH AJalTUPOBAThCS K M3MEHEHUSM JIHHAMHUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHE cpeaHero obOmero oOpa3oBaHUsl 3aHMMaeT BakHoe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHUE Yy OOYydaIOUIMXCS MPEACTABICHUH O HAaydyHOW KapTHHE MHDA,
pacmupsieT ¥ 00001IaeT 3HaHUS O )KUBOW NMPUPOJE, €€ OTIIMYUTENIbHBIX PU3HAKaX — YPOBHEBOM
OpraHu3allil W SBOJIIOLMHU, CO3MAaET YCIOBHMS MJS: TO3HAHHUS 3aKOHOB >KMBOH IPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro ooOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHuWe OHOJIOTHS HMEET TaKXKe 1 PCIICHHA BOCHUTATCIBHBIX H
pa3BUBAIOIIMX 33]a4 CPEHEro oouiero ooOpa3oBaHus, couuanuizanuu odyyatomuxcs. Mzyuenue
Ounoaorun o0ecrnieunBaer YCIIOBUA Inis: (dbopMupoBaHUS WHTEJUIEKTyaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJBTYpBl, CIOCOOCTBYET
MHTETpaly OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYIMX y4€OHBIX MPEIMETOB, B
4aCcTHOCTH, (pU3HMKHU, XUMHUHU U Teorpaduu. HazBaHHbBIE MONT0XKEHUS O MpelHa3HAueHUH Y4eOHOTro
npeamera «BUONOTHS» COCTaBWIM OCHOBY JUISL OMNpENeNIeHHs MOIXOAO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COJIEpKaHUs, IPEACTABICHHOr0 B IpOrpaMmMe 1o OHOJIOTHH.



Otb6op coxmepxanust yueOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TMO3ULUN KyJIbTypOCOOOpPAa3HOTO TMOAXOAa, B COOTBETCTBUU C KOTOPHIM
oOyyaromuecs: JOJDKHBI OCBOMTH 3HAHUS M YMEHHs, 3HAYMMbIe JUIsI (OPMHUPOBaHUS OOIIEH
KYJIBTYpBI, OIIPEIEISIONINE aJIeKBaTHOE ITOBEACHHE YEIOBEKa B OKPY XKAIOIIei MpupoaHOi cpene,
BOCTpeOOBAaHHBIC B MOBCETHEBHOMN KU3HH U MPAKTUUECKOH nesTensHocTH. Oco00e MECTO B ATOM
CHUCTEME 3HAaHUW 3aHUMAIOT JJIEMEHTHl COJIEpP)KaHUSA, KOTOPbIE CIYyXKaT OCHOBOM JUIs
(dopMHpOBaHUs TPEJICTABICHUH O COBPEMEHHOH €CTeCTBEHHO-HAYYHOM KapTUHE MHpa U
[EHHOCTHBIX OpPHUEHTAIUSAX JIMYHOCTH, CHOCOOCTBYIOUIMX T'yMaHU3AIMH OHUOJIOTHYECKOTO
o0OpazoBaHusl.

CtpykTypupoBaHHe coJep>KaHus y4eOHOro marepuaia B IMporpaMme Mo OHOoJIOTUd
OCYILECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSAX
JKUBOM TpUPOJIBI, O €€ YpOBHEBOIl OpraHM3alMud W SBOJIIONHMH. B COOTBETCTBUU C STUM B
CTPYKType yueOHOro npenmera «buoorus» BBIIEIEHBI CIECIYIONUE COJEpKATEIbHbIC JIUHUU:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Ouoioruyeckas CUCTEMay,
«Opranusm Kak Ouosoruyeckas cuctema», «CucrteMa u MHOroodpasue OpraHmyecKoro MUpay,
«OBOIOLIUS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Ienp m3ydenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
0o0y4JaloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHne YMEHUN UCIOJIb30BaTh 3TU 3HAHUSA JJI TPAMOTHBIX JIEUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxenue 1enu uzydeHus ydeOHoro npeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs peleHueM CIeAyomuX 3a1au:

OCBOCHHE OOYYAIOUIMMHCSA CHCTEMBl 3HAHUH O OHMOJOTMYECKHX TEOpHSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJaX, CIYXallUX OCHOBOM s (hopMupoBaHUS
IPEJICTAaBICHUH O €CTECTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJAaX HAay4yHOIo IO3HaHUS,
CTPOEHUH, MHOTOOOpa3sMu U OCOOCHHOCTSX MKHBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluw,
BBIJIAIOIIUXCSI OTKPBITHAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

¢dbopMupoBaHHEe y 00y4alOUIMXCs MO3HABATEIbHBIX, HHTEIJICKTYaIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpoLecce aHaNIM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3IJISI0B,
U U MOIXO0B K U3YUEHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliHy;

CTaHOBJICHHE Yy OOydYaromuxcsi oOuiel KyJabTyphl, (PYHKIIMOHAIBHONH TIPaMOTHOCTH,
pa3sBUTHE YMEHUN OOBSCHATH M OLEHMBATH SBJICHMUS OKPYXKAIOIIEro MHpa *HBOH MPUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, OJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

¢dopmHpoBaHUEe y 00y4arOMUXCsl YMEHUH WJUTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUW B MPAKTUYECKOW JAESITEITbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOIOT HA;

BOCIIUTaHHE YOEKIEHHOCTU B BO3MOYKHOCTU ITO3HAHUS YEJIOBEKOM >KMBOW MPHUPOIBI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOLICHUS K HeH, COOMIOIEHUS ITHYECKUX HOPM IpHU MPOBEAECHUHI
OMOJOTrUYECKUX UCCIIEJOBaHUI;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH JJIS1 MOBBIIIEHUS YPOBHS 3KOJOTMUECKON
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUNA W YMEHUH B MOBCEIHEBHOM JKHU3HU Ui OLICHKU
MOCNEACTBUM CBOEH NeATeNbHOCTH IO OTHOIIEHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHHE U COOIIOZICHNE Mep NMPO(PUITAKTUKH 3a00JI€BaHUMA.

B cucreme cpegnero obmero oOpasoBanusi «buwomorus», m3ydaemas Ha 0a30BOM
YPOBHE, SIBIII€TCSI 00s3aTeNbHBIM y4eOHBIM NPEAMETOM, BXOISIIMM B COCTaB MpEAMETHON
obnactu «EcTecTBEeHHO-HAay4HbIE TPEAMETHI.

Jns u3ydeHuss Ouonoruu Ha 0a30BOM YpOBHE CpeAHEro oOImero obpa3oBaHus
otBoauTcs 68 wacoB: B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIETIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Brnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUHM C OOIIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocodueil, ITHKOW, 3CTETUKOH M TpaBoM. Ponbp Ouomoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIO0rHUYecKUX HayK.

MeTobl TO3HAHMS KUBOW MPUPOAbI (HaOIr0IeHUE, SKCIIEPUMEHT, OITUCAHNE, U3MEPEHHE,
KJ1accuukanus, MOJASIMPOBaHNE, CTATUCTUYECKAss 00pad0TKa JaHHBIX).

JdeMoHcTpanum:

Hoptpetst: Y. HJapun, I'. Mennens, H. K. Konbuos, J[xx. Yorcon u ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTobl TO3HAHUS )KUBOM IIPUPOIBD.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3AIUs.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT W3ydeHus: Ouojoruu. OTIHYUE KUBBIX
CHUCTEM OT HEOPTAaHHUYECKOU MPUPOIBI.

CpoiicTBa OwocucTeM W UX pa3HOOOpa3ue. YPOBHHU OpraHU3aIllid OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumu:

Tabmunbl 1 cxembl: «OCHOBHBIC TPU3HAKKA JKU3HH», «YPOBHH OpraHU3alMH >KHBOU
TIPUPOIBI.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XWMHUYECKUM  COCTaB  KIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOJJIEMEHTBHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMM BOJBI M MUHEpAJbHBIX BeUIeCTB B Kierke. [lognep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnnumele
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHTHl — OMoONOrHueckue Karanusatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otnnuuss  ¢GepMEeHTOB  OT
HEOPraHUYECKUX KaTallu3aTOpOB.

VYraeBoasl: MoHocaxapuabl (IJIFOKO3a, pubo3a M J1€30KCUpuO03a), aucaxapuibl
(caxaposa, J1lakTO3a) W TMOJUcaxapuabl (Kpaxmai, TJIMKOTeH, IeJUIo03a). buomorndeckue
(GYHKLUU YTIIE€BOJOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounsl. ['mapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCJIKOB M JIMIUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢dynxunuum PHK. Buner PHK. AT®: ctpoenue u
byHKINN.

[uronorus — Hayka o kierke. KnerouHas teopust — nmpumep B3aMOICHCTBUSA WMIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO bl U3YUEHHS! KIIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOmMe NpU3HaKy KJIETOK: 3aMKHYTasi Hapy»KHast
memOpaHna, mosiekyinbl JIHK kak reneTnueckuii anmapar, CuCTeMa CUHTE3a OeJka.



Tumbl KJIETOK: JyKapuoTHUecKas U mpokapuotudeckas. OcoOEHHOCTH CTPOSHHS
npoKapruoTHueckon kiaeTku. Knerounas crenka Oakrepuii. CTpoeHHE dYKapHOTUUECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KIJIETOUHAsl CTEHKA, TIIMKOKAIHMKC, UX (YHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa u (yHkuuu. [luTomnazmMa u €€ OpraHoubL.
OnnomemOpannbie opraHou bl kietku: DIIC, anmapar ['onabpmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MHUTOXOHApPUM, IMiacTuibl. lIpomcxoxneHne MUTOXOHAPUA U IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Snpo — perynasTopHblid LeHTp kieTku. CTpoeHue sapa: sijaepHas 000y04ka, KapuoIiama,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.T'yk, T.IIBann, M. llneiinen, P. Bupxos, [Ix. YoTcos,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

Jluarpammbl: «PacnipeeneHne XUMHUYECKHMX DJIEMEHTOB B HEXHUBOM  IPUPOAE,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabauiel 1 cxemsl: «llepuoguyeckas TabiauIa XUMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHue 3ykapruoTUYECKON
KIeTkn», «CTpoeHue >KUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHOM KieTkn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpyAOBaHHE IJiS TMPOBEICHUS HAOIIOJACHUM,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIpEnapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 1. «M3ydueHHe KaTAIMTHYECKOW aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlabopaTopHass pabota Ne 2. «M3ydeHue CTpOEHHUS KJIETOK PACTCHHH, >KMBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ZKu3HenesTeIbHOCTD KJIECTKH.

OOmeH BemiecTB, WM MeTadbOIM3M. AccUMWISIIMS  (TUIACTHYECKUM OOMEH) |
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPaHEHHUs BEILECTB ¥ SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBINA U reTepoTpodHbIif. Ponb depmeHToB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CperoBas W TeMHOBasg (a3bl (oTocuHTesa. Peakmun doTtocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaAUCHUE (POTOCUHTE3a TS KU3HH Ha 3emiie. BrnusHue ycioBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOINe OakTepuu. 3HAYCHUE XEMOCHUHTE3a JUIsl JKM3HU Ha
3emite.

DOHepreTudeckuii oOMeH B  KieTke. PacmieruieHne BemecTB, BBIACICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUU B KJIETKe. DTalbl SHEpreTuueckoro oomena. ['nukonus. bpoxenue n
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbIxaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakniun wmatpuunoro cuHTe3a. ['enermueckas wuHpopmamusa u JHK. Peammzamms
TeHeTUYEeCKON MH(popMaIu B KieTke. ['eHeTuuecKkuid KOJ M ero CBOMCTBA. TpaHCKpHUMIHS —
maTpuuHblii cuHTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jransl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsle ¢opmbl xku3HM — Bupychl. Mcrtopusi otkpeitus BupycoB (/1.
W. UBanoBckuif). OCOOEHHOCTH CTPOEGHUS W KU3HEHHOTO IMKJIa BUpPYCcOB. bakrepuodaru.
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Bone3nu pacteHuii, ;KUBOTHBIX M 4YeJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc ummyHonedumra
yenoBeka (BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHUIIIHS, peBEpTa3a W HHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpauuu:

Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet ~ u cxembl: «Tunbl  nuTanus»,  «Merabonuzmy»,  «MUTOXOHIPHSI,
«OHepreTuueckuii oomen», «Xnopomact», «Porocuntes», «Ctpoenue JHK», «Ctpoenue u
dbyHkumoHupoBanue reHa», «CuHre3 Oenka», «l'eHernueckuir  kon», «Bupyco»,
«bakrepnodarn», «Ctpoenne wu sku3HeHHbId 1wk Bupyca CIIMa, Oakrepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: moaenu-ammnkanuun «Y asoenue JJTHK u Tpanckpumnusy, «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPTraHNU3MOB.

Knerounblii nuKiI, WM KU3HEHHBIM MK Kietku. WHTepdasza m muro3. Ilpomeccsl,
nporekaromue B uHtepdasze. Permmumkanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoTuIl. JMIMIOMIHBIM M TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS W MHAWBHIYATLHOTO Pa3BUTHUS
OpraHU3MOB.

lenenne kierku — muto3. Cragum murosa. Ilpomeccsl, nmpoucxonsdiiue Ha pa3HbIX
CTagusaX MUTO3a. Brojornueckuii CMBICI MATO3A.

[IporpamMmmupyemas rubenb KISTKH — alonTo3.

@opMbl pa3MHOKEHHS OpPraHM3MOB: Oecrojioe M 1oioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OIHO- U MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHWUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TosnoBo€ pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIpoueccel, mpoucxoasmme Ha craausx Meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbIC M 3HaYEHUE MEN03a.

I'amerorenes — nporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JIOBEIE kKene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHME M pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CIepMaTo30ul,
AHIIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOCHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NnnuBuayanbHoe pa3BuTHE (OHTOTeHE3). DOMOpHOHANIBHOE pPa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIBHOTO PAa3BUTHUS y TMO3BOHOUYHBIX >KMBOTHBIX: ApPOOJIEHHE, TacCTPYJISAIus,
opranorenes. [ToctamOpruoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (JIM4uMHO4YHOE). BinsHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButne pacrennii. OHTOreHe3 IIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHU, CTaANHN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiet u cxembl: «@OpMBI pa3MHOKEHHUSI OPTAaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHWE pacTeHHi», «JlemeHne KIeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpOoeHHEe XpOMOCOMBD», «KIETOUHBIA ITHKI,
«Permmukanus JJHK», «Murtoszy», «Menosy, «IIpsmoe u Henpsimoe pa3BUTHE», «I'aMeTOorenes y
MJIEKOMUTAIOIINX U YeNIOBeKa», «OCHOBHBIE CTAIUN OHTOTEHE3AY.

O60opyaoBaHKe: MUKPOCKON, MHKpomnpenapaTrsbl «CrepMaTo30MIbl MIIEKOIUTAIOLIET0Y,
«Siiueknerka muekonuTarouero», «KapuokuHe3 B KIETKax KOpelIKa JyKa», MarHUTHas
Mojaenb-anmukamnus «Jlenenue knetkn», monens JIHK, moaens MmetadazHoit XpoMOCOMBL.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopaTtopHas pabota Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKPOIMpENapaTax.




Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeruku. Mcropus pa3BuTHUs TeHETUKU. Ponp muTosnorum u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag pocCUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETHKU. MeToIbl TEeHETUKH (THOPHIOJIOTHYECKUH, [HUTOTEHETUYCCKHA, MOJEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTuueckasi CHMBOJIMKA, UCIIONb3yeMas B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACIE[OBaHUs  IPU3HAKOB,  yCTaHOBJIEHHble ['. Mennenem.
MonorubpuaHoe ckpenBaHue. 3aKOH eIMHO00pa3usi THOPUIOB TIEPBOTO MOKOIeHUs. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrorel ramer. Ilomnoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurubpugHoe CKpelmuBaHHE. 3aKOH HE3aBUCMMOTO  HAcJeIOBaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI AUTHOPUIAHOTO CKpEHIMBaHUSA. AHAIM3UPYIOIIEE CKPEIIMBAHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T.Moprana 1o CUEIUICHHOMY
HacJeJ10BaHUI0 reHoB. HapyllieHue clernienys TeHOB B pe3ybTaTe KPOCCUHIOBEpA.

XpoMOCcOMHas TEOPHS HACJIEICTBEHHOCTH. | eHeTHUecKue KapThl.

I'enetuka nmomna. XpoMOCOMHOE OIpEAeNeHHe 1Moja. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3mbl. HacnemoBaHue TPU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3menunBocTh. Buasl M3MEHUMBOCTH: HEHACHEACTBEHHAs W HacleJCTBeHHas. Poib
Cpeapl B HEHACJHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEepUCTUKA  MOAM(PHUKAIMOHHOMN
W3MEHYMBOCTH. BapuanvoHHBIA psii U BapualnMoOHHAas kpuBas. Hopma peakuuu mnpusHaka.
KonuyecTBeHHbIE M  KAaueCTBEHHbIE NPU3HAKM U WX Hopma peakuun. CBolicTBa
MOAU(PUKAITMOHHONW U3MEHYMBOCTH.

HacnencrBennas, wiy reHOTUNIHYECKas, U3MEHYMBOCTh. KOMOMHATHBHAS N3MEHYHBOCTb.
Meiio3 u 1oONOBOM mpouecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIe. YacToTa u
NPUYHHBI MyTaluidi. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3meHunBocty H. Y. BaBuiosa.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METO/bl T'€HETUKH YEJIOBEKa:
T€HEATOTHYECKUN, OJIM3HENOBBIM, IUTOTCHETHUYECKUH, OWOXMMHYECKUH, MOJEKYISIPHO-
reHeTudyeckuid. CoOBpeMEHHOE ONpe/lesieHHe TEeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHUIUPOBaHKUE, B ToM uyucie ¢ nomoibio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YelnoBeKa: TeHHble OoNe3HH, OONE3HM ¢ HACIEACTBEHHON MpPeapacloioKEHHOCTHIO,
XpoMocoMHBIe Ooisie3Hu. ComaThdeckue © TeHepaTuBHbIe MyTaluu. CTBOJOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPODUIAKTUKYA U JICUCHUS T€HETHUECKUX
Oone3Hel. MeauKo-TeHeTHUECKOe KOHCYJIbTHPOBAHME. 3HAUEHHE MEAMIIMHCKOW T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumnu:

Ioptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabauiel U cxemMbl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €r0 [IUTOTCHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHHSI M €ro I[UTOTEHEeTUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMozaeicTBrEe auIeNbHBIX T€HOB», «I €eHeTHYecKne KapThl paCTEHUH, KUBOTHBIX
u 4denoBekay, «['eHetuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«Kapuotunbel denmoBeKa W JKUBOTHBIX», «Buapl w3MeHunBOCTHY», «MoauduxarmoHHas
U3MEHUYUBOCTH», «HacnemoBanue pesyc-dakropayn, «['eHeTHKa rpymnm KpoBu», «MyTanroHHAs
U3MEHYHBOCTHY.




O6opynoBanue: MoAenu-anmInkanun «MOHOTHOpUAHOE CKpemuBaHuey, «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemuBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu HOpMBl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekiusi Kak HayKa M MPOIECC. 3apOoXKICHUE CENIEKIIMU U JoMecTukauus. Yuenue H.
M. BaBmiioBa 0 IieHTpax MPOMCXOXKACHUS W MHOTooOpaswsi KyJbTYPHBIX pacTeHuil. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbBIE METOJIbI CENCKIIUU. MacCOBBIM M WHIWBHIYAIbHBIA OTOOPHI B CEICKIIUH
pacteHuii U XUBOTHBIX. OIIEHKA dKCTephepa. bIM3KOPOACTBEHHOE CKPEIIMBAHUE — HHOPHUIMHT.
Uucras swHusA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAs CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas tuOpuamsanus U e€ yCHeXH.
NckyccTBeHHBI MyTareHe3 W IMOJYyYEeHHE MOJUILIOUI0B. JIOCTHXKEHHMSI CEJIEKIMH PACTEHHIA,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib NPOU3BOACTBA. ['€HHas MH)XEHEpHUs. ITallbl CO3JaHUsA
pexomOunantHoii JIHK u Tpancrennnix opranusmoB. Kiierounas wunxkenepus. Kiierounsie
KyJlIbTypbl. MUKPOKJIOHAJIbLHOE pa3MHOXKEHHE pacTeHui. KiioHupoBaHue BbICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M 3TUdeckue mnpobiemsl. I'MO —
TEHETUYCCKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

Jemoncrparuu:

Hoptpetsr: H. U. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabmuubl 1 cxeMbl: KapTa «LleHTpbl MPOUCXOXKIAEHUST U MHOrooOpasusi KYJIbTYPHBIX
pactenui», «llopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounele KylnbTypbl U KIOHHpOBaHUEY», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

O6opyaoBaHKE: MYJISDKU TJIOJIOB M KOPHEIJIOA0B JAUKUX (POPM M KYJIbTYpHBIX COPTOB
pacrenui, repOapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.
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Tema 1. DBosronuoOHHAsA OHMOJIOTHSI.

[Ipennocsiku BO3HUKHOBEHMS JBOJIIOIIMOHHOM TEOpPUHU. DBOJIOLUOHHAS TEOPUS U €€
MecTO B Orosoruu. BivsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenscTtBa »BoMOLMU. [laneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOINCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznuuue GpayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOACTBA M pa3ivuvs 3MOPHOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHBIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHM3MOB HAacJEJACTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonronHass Teopuss Y. JlapBuHa. IIpennoceulkM BO3HUKHOBEHHs JapBUHHU3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas W3MEHYMBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus sBosonnu (CTD) u €€ OCHOBHBIE MOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak eIuHUIA BUIA U 3BOJIOLUH.

JiBuxymue cuibl ((pakTopbl) HBOJIOLMKA BUIOB B Npupoie. MyTallmOHHBIN Mpolecc U
KOMOMHATHBHAsT HM3MEHYMBOCTh. IlomynsiuoHHble BOMHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.



EcrecTBeHHBI 0TOOp — Hampapisromuil (akTop 3BOIIONUH. DPOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pe3yiabTaT  3Bomonuu.  [Ipumepsl
npUcnoco0IeHni y opranu3MoB. ApoMop(o3bl U UAHOAJANTALUH.

Bun u BupooOpasoBanue. Kputepuu Buga. OcHOBHbIE (OpMBI BUA000Pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxposBonronust. @opMbl BONIONUK: (puIeTHdecKas, IUBEPreHTHas, KOHBEPIreHTHAs,
napaniensHas. HeoGpatumocTs 3Bosonuu.

[Ipoucxoxaenue  OT  HecHEIUAJM3UpPOBaHHBIX  IpeakoB.  IIporpeccupyromas
crenuanu3anus. AjanTuBHas paguanus.

JdeMoHcTpanum:

[Moptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Hdapsun, B. O. Komanesckuii, K. M. bap,
9. I'exkenb, @. Mrosep, A. H. CeBeprios.

Tabmuuel u  cxemsl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apOoJbILIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OOppOBI 3a  CyIIECTBOBAHHUEY,
«EctectBeHHbIlt  0TOOp», «MHOroobpazue coproB pacteHuily, «MHoroo0Opasue mnopos
YKUBOTHBIX», «[lonmynsauumy, «MyTanuoHHas HU3MEHYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumn», «OO0mas nereHepauus», «JBHxKyiiue cuiibl 3Bodronuny», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnocoOneHHOCTh
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJOTHIECKOE BUI000pA30BaAHUEY.

O06opynoBanue: KOJJICKIHS HACEKOMBIX C pa3IMYHBIMU TUTIAMH OKpPACKH, HAOOp IUI00B
U ceMsH, Kosekuus «l[Ipumepsl 3alIUTHBIX MPHUCIIOCOOICHUH Y JKMBOTHBIX», MOJEIb
«OCHOBHBIE HaNpPaBIICHUS D3BOJIOLUN», O00bEMHas Mojaenb «CTpoeHHE TOJIOBHOTO MO3ra
HIO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, KoyeKuus «@DopMbl COXpaHHOCTH MCKOIAaeMBbIX
KUBOTHBIX U pacTeHUil», Mojenp anmiaukanus «llepekpéct xpoMocom», BiIaXHbIe MpenapaTbl
«Pa3Butne Hacekomoro», «Pa3BuTHe mATYIIKM», MUKporpenapar «/lpo3zodunay (HOpMa,
MyTalu (POPMBbI KPbLIbEB U OKPACKU TEJIa).

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGopatopnas pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlabopatopHas pabota Ne2. «OmnucaHwe TPHUCIOCOOJCHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HH HA 3emJie.

JloHay4yHbIe PEACTABICHUS O 3apOXKACHUM XKU3HU. HaydHble rUnoTe3sl BOSHUKHOBEHMS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHYecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBbHOE  MOJITBEPXKJIECHUE
XUMHUYeCcKOol 3Boonu. HavaneHble sTansl 6uonorndeckoil ssomtonuu. ['nnoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE NMPOTOKJIETKH. [lepBble KIIETKH U UX
sBorOLMsA. POPMHUPOBAHKE OCHOBHBIX I'PYIIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emse mo 3pam U nepuojam. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoAbl: KEeMOpPUICKHHA, OpIOBUKCKHUH,
CUJIypUNCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, OPCKUM, MEJIOBOM.

KaiiHo3zoiickas 3pa 1 €€ nepuoibl: MajJeOreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KIMMaTa U IeoJIOTUYECKUX MpoueccoB. OCHOBHBIE ATalbl IBOJIIOLMH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHNn4ecKoOro Mupa Kak OTpakeHue 3BOIONNHA. OCHOBHBIE CHCTEMATHUYECKUE
TPYIIIBI OPraHU3MOB.



DOBOJIIOLIMSL  YeNIOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3Butue mnpeacrtaBieHUd o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponoreHe3a. CxoIcTBa M pa3andMs 4eJIOoBEeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEJIOBEKA.

JBuwxymue cuibl  (pakTopbl) aHTponoreHe3a. HacneacTBeHHas HW3MEHYUBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHUH Tpy/a, MBIIIJICHHE,
peub.

OcHOBHBIE CTaJAMM U BETBHU 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK YMEJIbIi,
UYenoBexk npamoxonamuii, YenoBek Heanaeprainbckuid, YenoBek pasyMmubiid. Haxomaku
HCKOTNIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUaIbHAsg), MOHIOJOUJHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEJICTAaBUTENICH YEIOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBOo uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

Hoptpetsl: @. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabnuibl u cxembl: «Bo3HukHOBeHHEe CONTHEUHON cUCTEMBbI», «Pa3BUTHE OpraHUYECKOro
mupay», «PactutenbHas kietka», <«OKuBoTtHas kietka», «lIlpokapumoTuueckas KIETKa»,
«CoBpeMeHHas cuCcTeMa OpraHu4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeimme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HelI0BeUecKHne pach».

Obopynoanue: mynsku — «[Ipoucxoxaenue yenoBeka» (OHOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpYyIuil
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPhI, pyOuia, ckpebdia), TeoXpOoHOJIOruIecKasl TaduIa,
KoJuieKIUs «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHHe UCKOMAeMbIX OCTATKOB PACTEHUIN U KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIOLNS OPTaHMUECKOTO MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN HIIN
KpaeBeIUeCKU My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KawIIAas cpeaa.

DKoJIOTMSl KaK Hayka. 3aJauyd W paslienbl SKOJOTMU. MeTonbl 3KOJIOTHYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHHMsI  OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3MAYIIHAs,  I[OYBEHHAas,
BHYTPHOPTaHU3MEHHAsI.

Okonoruveckue ¢akropbl. Knaccuduxamus skonornueckux (akTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[eicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGuotnyeckue  (QaxkToOphl:  CBET, TeMIeEparypa, BIaXHOCTb. DdoTomepuoausm.
[TpucniocoOneHust opraHu3MoB K AefcTBHIO a0noTHYecKuX GakTopoB. bruonornueckre puTMsl.

buotnueckue Qakropel. Bumbl OHOTHYECKHMX  B3aUMOJEHUCTBUN: KOHKYPEHIIUS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamnus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJIEOHWYECTBO). AMeHcalu3M, HeHTpanu3M. 3HaueHHE OUOTUYECKUX
B3aMMOJICHCTBHI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEePUCTUKU Monyiasiuud. OCHOBHBIE MOKA3aTENN MNOMYJISIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJA€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YUCJIIEHHOCTHU MONYJISALNUU U €€ PETyIsIusl.

JdemoHcTpauuu:

Hoptpetst: A. I'ym6onsar, K. @. Pynse, O. ['ekkens.



Tabnuuer u cxemsl: kKapta «[Ipuponusie 30HbI 3eminny, «Cpeasl 00UTaHUS OPraHU3MOB,
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISIUN
uHy30pun-Typenbskn», «llumessie memnm.

JlabGoparopHble U NpaKTHYecKue padoThbl:

Jlaboparopuast pabota Ne 3. «Mopdonorndeckue OCOOCHHOCTH PACTCHHA M3 Pa3HBIX
MECT OOUTAHUS.

JIaGoparopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISALMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01ecTBa M DKOJIOrHYeCKHe CUCTEMBI.

CoobmectBo  opranuzmMoB —  Ouoneno3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
IPOCTPaHCTBEHHas, Tpopuueckas (mumesast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

DKOJOTHYeCcKre CUCTeMBbI (dKocucTeMbl). [loHATHe 00 SKOCHUCTEeME U OHOTreoIeHO3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBl, PpEIYLIEHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUM B HKOcUcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNld 3KOCUCTEMBbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE IMHUpaMHUAbL: TNPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBolicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAaMOperysanus, pazsutue. CyKkueccus.

[IpupoaHble 5KOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. ODKOCHUCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE PKOCUCTEMbI. ATpPOIKOCUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
X035ICTBEHHOE 3HaU€HHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akTop ycroiunBocTr 3KocucTeM. CoXpaHEHHE OHOIOTHYSCKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuibl, coctaB U CTpyKTypa Ouocdepsl.
’Kupoe BemectBo u ero ¢yHkuu. OcoOeHHOCTH Ouocdepbl Kak TrI00albHON 3KOCHCTEMBI.
JlnHamudeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemiecTB U OMOTr€OXMMHYECKHE LMKIBI 3JIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emin. AHTPONOreHHblE M3MEHEHUs B Ouocdepe.
['mo6asibHBIEC HKOJIOTUYECKUE TPOOTIEMBI.

CocymecTBoBaHue npupoAbl M dYenoBedecTBa. CoxpaHeHue OMOpazHOOOpasusi Kak
OCHOBa ycToluMBOCTH Ouocdepbl. OCHOBa pALMOHAIBHOIO YIPAaBICHUS HPUPOJAHBIMHU
pecypcamu U UX UCHOiIb30BaHue. JIOCTHKEHHsI OMOJIOTUH M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

Ioprpersl: A. /Ix. Tencnn, B. H. Cykaués, B. 1. Bepnanckuii.

Tabauie! u cxembl: «[Iumesble nenny», «buolenos3: cocraB u cTpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocHucTeMa MIMPOKOJIIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOro Jeca», «buoreHnos
BOlOéMay, «ArpoueHo3», «lIpuMepHbBIE aHTPONOre€HHBIE BO3JAEHCTBUS Ha IMPUPOLY»,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3[yXa M TPYHTOBBIX BOI», «llouBa — BakHelImas
cocrasisoas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBslil a¢dexT», «PakTopsl
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacpoctpanenue
XKHU3HU B Ouocdepe», «O30HOBBIN dKpaH Ouochepb», «KpyroBopoT yriepoma B O6uochepey,
«KpyroBopot azora B mpUpoie».

Ob6opyioBaHMe: MOJIEIb-aNTIITUKAIHS «Tunuunele OUOIICHO3BD», repbapuii
«PacturenbHble  coobmiecTBa», Komekuuu — «buouenos», «Bpenurenu — BakHEHIINMX
CENIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TepOapuM M KOJUIEKIMHM pacTeHUH M  HKUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®deneparun, n300paskeHsI OXpaHIEMbIX BHI0OB PaCTEHUI U KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

Cormacao ®I'OC COO, ycraHaBIUBaKOTCS TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS
00yJarIUMHUCS TIPOrpaMM CPEIHETo O0IIero 00pa3oBaHus: TUYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JUYHOCTHBIX PE3YyJIbTAaTOB OCBOEHUS TpeaMmera «buosorus» BbIACICHBI
CIICIYIOIME COCTABIIAIOIINAE: OCO3HAHHME OOYYAIOIIMMHUCS POCCHHUCKONH  Tpa)kIaHCKON
WJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIMPEICIICHUIO,
HAIMYUE MOTHBAIMM K OOY4YEHHWIO OWOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXICHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPATUIUN Pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTb M CIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBAThHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPUCYUIUMU  CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAJIMYME OKOJOTHMYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTb 1LI€JIU U CTPOUTD )KU3HECHHBIC IIAHBI.

JInyHOCTHBIE PE3yNbTAaThl OCBOCHUS Ipeamera «buosnorus» AOCTUTatOTCs B €AUHCTBE
yueOHOM M BOCIUTATENBHON JEATEIHHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCHHCKUMU
COLUMOKYJIbTYPHBIMU, UICTOPHYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, MPUHSITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS U CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIMTaHHUSI M CaMOPAa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3WLMUM JUYHOCTH, MATPHUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
yBaXX€HUsA, OEpeKHOr0  OTHOWICHHUS K  KYJbTYPHOMY  HACIEOUI0 W TPAAUIHUAM
MHOT'OHAallMOHAJIBHOTO Hapoaa Poccuiickoint @enepanuu, Npupoae U OKPYKAKOLIEH cpele.

JInyHOCTHBIE PpE3yJAbTAaThl OCBOCHUSI Yy4yeOHOro mpeamera «buosorus» MOJKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEN TMO3UIMENA JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTAlHi, MO3UTHBHBIX
BHYTPEHHUX YyOEXKICHUN, COOTBETCTBYIOUIMX TPAAUIIMOHHBIM IEHHOCTSM POCCHICKOTO
o0111ecTBa, paclIMPEeHUE KU3HEHHOTO OIBITA W OMbITA JACATEIHPHOCTH B MPOIECCE pean3aliuu
OCHOBHBIX HaIlpaBJIICHUN BOCIIUTATEIBHON AEATEIIBHOCTH, B TOM YUCJIE B YACTHU !

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMK OOYYaIOMIETOCS KaK aKTHBHOTO |
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA,;

OCO3HAHHUEC CBOUX KOHCTI/ITYHI/IOHHI)IX HpaB nu 065[3aHHOCTeI71, YBa)KeHI/Ie 3aKOHaA "
NPABOIOPSIKA;

TOTOBHOCTH K COBMCCTHOﬁ TBOpquKOﬁ JCATCIIBHOCTHU HpI/I CO3JaHUHN yqe6HI)IX
NPOEKTOB, PEIICHUH YUYeOHBIX W MO3HABATEIbHBIX 3a/ad, BBITOJIHEHHHA OWOJOTHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEICTATh COOCTBEHHYIO IMO3HMIUIO IO OTHOIICHHIO K SBJICHHIM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

yMEHHE YYUTHIBATh B CBOMX JEWCTBHAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
BSaI/IMO,ZIeI\/’ICTBI/ISI J'IIO,Z[ef/'I C pa3HBIMI/I Y6e)l()leHI/I${MI/I, Ky.]'[BTypHBIMI/I IIECHHOCTSIMHU U COITUAJIbHBIM
[IOJIOKEHUEM;

TOTOBHOCTH K COpr,lIHI/I‘-IeCTBy B Hpouecce COBMCCTHOTI'O BBIIIOJTHCHUA y‘—Ie6HBIX,
MO3HABATEIbHBIX M HCCIACIOBATEIbCKMX 3a/a4, YBaXKHUTEIHHOIO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB MPHU 00CYKICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTH K TYMaHHTAPHOM U BOJIOHTEPCKOU JEATETBHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHHUS:
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cOPMUPOBAHHOCTh ~ POCCHICKOW  TpaXTAHCKOM  WACHTUYHOCTH, TMATPUOTHU3MA,
YBOKEHHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoawHO#, ropaoctu 3a CBOM
Kpail, cBOX PonauHy, CBOM S3BIK M KyJbTYpPY, IPOLUIOE M HACTOSIIEE MHOIOHALIMOHAIBHOTO
Hapoxa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K NPUPOJHOMY HACIEIUI0O W NaMATHUKAM IPUPOJIBI,
JOCTH>KEHHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAIE;

CIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUHCKHMX YYEHBIX B CTAaHOBJICHHE U DPa3BUTHE
OHMOJ0TUM, TOHUMAaHKS 3HAY€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B dKU3HU YEIIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uneitHas  yOeXAEHHOCTh, TOTOBHOCTh K CHyxkeHH0 u 3amure OrteyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HaHUE AYXOBHBIX IIEHHOCTEH pOCCUHCKOr0 HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO ITOBEACHHS,

CHOCOOHOCTh  OLIGHMBAaTh CHUTYallMI0 W TOPUHUMATh OCO3HAHHBIE  PELICHHS,
OpPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U HECHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POIMUTENISIM, CO3JIaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS [ICHHOCTEH CEMEHHOM KMU3HM B COOTBETCTBHM C TPAIUIIMSIMH HApOJIOB
Poccuu;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYast 3CTETUKY ObITa, HAYYHOI'O U TEXHHUUECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUI;

MIOHMMaHHE HMOLMOHAIIBHOTO BO3IEHCTBUS )KUBOM MIPUPO/IBI U €€ IIECHHOCTH;

TFOTOBHOCTh K CaMOBBIPAXKEHHMIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMJIEHHE IPOSIBIIATH
Ka4yecTBa TBOPUECKOW JIMYHOCTH;

5) pu3nyeckoro BocnuTaHUSA, (OPMHUPOBAHHS  KYJIBTYPHI  310POBbSI H
IMOLMOHAJIBLHOIO 0/1aronoJIy4us:

NOHMMAaHWE W pealu3alus 3J0pOBOTO M 0Oe30macHoro obpasza >XU3HH (310pOBOE
nuTaHue, cOOII0IeHNEe TUTHEHNYECKUX MPaBWJI U HOPM, cOaJaHCUPOBAHHBINA PEKUM 3aHATUN U
OT/bIXa, peryispHas (u3nueckass akTUBHOCTb), OEPEHKHOI0, OTBETCTBEHHOT'O M KOMIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHHE LEHHOCTH NpPaBWI HHAMBHUIYaIbHOTO M KOJIJIEKTMBHOTO O€3011acHOTO
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHME IMOCIEACTBUI U HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTPEOIEHUS aJKOIOoJs,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYIOTIO0HE;

TOTOBHOCTh K  aKTHBHOM  JCATCIBHOCTH  TEXHOJOTHMYECKOM M  COIIHAILHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh WHHUIIMUPOBATH, MIIAHUPOBATH U CAMOCTOSATEIHHO BBHITIOIHSTH
TaKyI0 JIeITeIIbHOCTB;

MHTEpEC K pa3NudHbIM cepam nmpodeccHoHANBHON AeATeIbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIEC )KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CAMOOOpPA30BaHUIO HA MPOTHKEHUU BCEH
JKHU3HH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS
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9KOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOAE KaK HCTOYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTMUYECKOW KYJIbTYphI: MPUOOPETEHUE ONBITA MJIAaHUPOBAHUS
MOCTYIKOB M OILIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

OCO3HaHUE TII00aTHHOT0 XapaKTepa SKOJOTUIECKUX MPOOJIeM U ITyTel UX PEeIIeHUs;

CIIOCOOHOCTh HMCIIOJIB30BaTh NPHOOpPETacMble IMPH HU3YYCHUH OHWOJOTUU 3HAHUS |
YMEHUSI TpU pEHIeHUU MpoOJieM, CBA3aHHBIX C PalUOHAJIBHBIM TMPUPOJIONOJIB30BAHUEM
(cobmroneHne TpaBuil MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HA COXPAHCHHE PAaBHOBECHS B
IKOCHCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, Onochepsr);

AKTUBHOE HEMPUATUE ACHCTBUH, MPUHOCSIIIMX BPEd OKpPYKAIOIIEH MPUPOAHOUN cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJIOTHUYECKUE MOCISACTBHS MPEIIPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJU4YUe Pa3BUTOTO HKOJIOTHYECKOIO MBIIUICHUS, SKOJOTHUECKOW KYJIbTYpbI, OIbITA
JIEATEIIbHOCTH  DKOJOTMYECKON  HANpaBJICHHOCTH, YMEHHMSI PYKOBOJACTBOBATHCA HWMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW W COLMAJIbHOW IIPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM JIeSITEILHOCTH AKOJOTMYECKONW HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAykKlu M OOLIECTBEHHOW MpAKTUKH, OCHOBAaHHOIO Ha JHalore KyjbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHHE  SA3BIKOBOM W  UYUTATEIbCKOM  KyJIbTYpPbl Kak CpeACTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U [TO3HAHUS MUPA;

NOHMMaHKe creurndukd OMOJIOTMM KaK HayKH, OCO3HAaHUA €€ posid B (popMUpOBaHHU
PaLMOHAJILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIEeM
MHUpEe KaKk O €JUHCTBE NPUPOAIbI, YelIOBEeKa U OOIIecTBAa, B IO3HAHUU MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH /ISl COBPEMEHHOMN LIMBUIIM3ALMU: OOECTIEUeHUs
HOBOTO YpPOBHSI Pa3BUTHSl MEIULIMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0JA U3 II100AIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus epexoia K yCTOHYMBOMY Pa3BUTHUIO, pallMOHATILHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHMM OMOJOTMYECKUX 3HAHMM B LEJSAX IOBBIIICHUS
oOmiel KylbTyphl, €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH, KaK COCTaBHOW 4acTH ()yHKIIMOHAJIBLHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

IIOHMMAHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHMS SBICHUI
OKpPY’KaIOIIero MHUpa M MNPOMCXOJAIIMX B HEM H3MEHEHHH, yMeHHe jeiaTb OOOCHOBaHHBbIE
3aKJIIOYEHHUS Ha OCHOBE Hay4dHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IMOJIy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJI PEIleHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IEHHOCTU HAyYHOU JeATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH MPOEKTHYIO U
MCCJIEI0BATEIbCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMM 1O OHOJOIMH B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ylbTaThl OCBOCHUS y4yeOHOro nmpenmMera «bruosorus» BKIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOIUXCA  MEXKAUCUUIUIMHAPHBIE
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(MexmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenu(uKy METOA0B MO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELLECTBO, SHEPIHs,
SBJICHHE, TpOIecC, CHCTeMa, HAay4HbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHUe, HAOIIOEHUE, U3MEPEHHEe, SKCIEPUMEHT M JpPYyrux), YHUBEpCalbHbIE
yueOHble JeiicTBus (MO3HABATeNbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIC), 00ECIIEUMBAIOIINE
(dopmupoBaHue (YHKIMOHAIBHOM I'PaMOTHOCTH M COLMAJbHON KOMIIETEHIIMH OO0ydYarolIuxcs,
CIOCOOHOCTh o0y4aromuxcs UCIO0JIb30BaTh OCBOCHHBIE MEXIUCLUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble AEHCTBUS B IIO3HABATENbHON U
COLIMAJIbHON IIPAKTHKE.

MertamnpegMeTHbIE pe3ysibTaTbl OCBOEHHS IPOTrPaMMBbl CPEIHEro oOuiero oopazoBaHMs
JIOJKHBI OTpaXKaTh:

OBJjajleHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU MO3HABATEJIbHBIMU 1€HCTBUAMM:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M AKTYyaJU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHNHN 3HaHHﬁ HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUA (aHaJH/ISa,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHYECKHUX
HOHSTUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU MOHATUSAMU);

OTPENEATh 1SN JEATCIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUHU UX JTOCTHIKCHHS,
COOTHOCUTDH pC3YJII)TaTI)I JACATCIIbHOCTH C IIOCTAaBJICHHBIMU LCIAMMU,

HCIIO/Ib30BaTh OMOJOTUYECKUE TOHATHS JJIsi OOBSICHEHHUS (AKTOB M SIBICHHM KHUBOM
HPUPOIBI,

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, ACIyKTHUBHBIC, IO AaHAJIOTHH),
BBISABJIATH 3aKOHOM€pHOCTI/I 158 HpOTHBOpGLII/I?I B paCCManI/IBaeMBIX SABJICHUAX, (1)OpMy.III/IpOBaTI>
BBIBOJbI U 3aKJIIOUEHUS;

HpI/IMeHﬂTB CXCMHO-MOJICJIBHBIC CpeI[CTBa HJIA HpeI[CTaBJIeHI/Iﬂ CYHIGCTBGHHBIX CB)I3GI71 nu
OTHOIICHUN B M3Yy4aeMbIX OMOJOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3zHOro poja,
BBISIBJICHHBIX B pa3J'II/I‘~IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pazpabarhiBaTh IUJIaH peHIeHHs npoOIemMbl ¢ y4ETOM aHalIM3a HMMEHOIIUXCS
MaTepUaIbHBIX U HEMAaTEpUAIBLHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEJSAM,
OIICHHUBATH pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIUHHUPOBATh U BBIMOJIHATE PabOTy B YCIOBUAX PEAIbHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEUICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BIIQJIETh HABbIKAMHU  Y4€OHO-HCCIIEIOBATEILCKOM W  TIPOEKTHOW  JCSATEIHHOCTH,
HABBIKAMU pa3pelleHus mpoodieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TTOUCKY
METO/IOB PEIICHUs TPAKTUYECKHUX 3a/1a4, MPUMEHEHHUIO PA3IUYHBIX METO/I0B ITO3HAHMS;

WCIIOb30BaTh Pa3MYHbIE BUJIbI JIEATEIBHOCTU MO TMOJYyYEHHWIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPEeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyAIHSX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX U COIIHAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIM THUIl MBIIUICHUS, BJIAJACTh HAYYHOM TEPMHUHOJIOTHEMH,
KJIFOUE€BBIMU MOHATUSAMHU U METOJAMU;

CTaBUTH W (HOPMYITUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHON JEATEILHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3W M aKTyaJM3UPOBAaTh 3a7ady, BBIJIBUTATh
TUINIOTE3y €€ peIlIeHUs,, HaXOAUThb apPryMEHThl MJid JI0KAa3aTeNbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

14



AHAJIM3UPOBATL IIOJIYYCHHBIC B XOAC PCHICHUA 3adadyu pe3yJibTaTbl, KPUTUYCCKU
OLICHUBATh UX JOCTOBEPHOCTD, IMPOTHO3MPOBATH H3MEHEHUE B HOBBIX YCIIOBHUSIX;

AaBaTb OLICHKY HOBbBIM CUTYyallUsIM, OLICHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

OCYIIECTBIIATH II€JICHATPABICHHBIH MOMCK MEPEHOCa CPEJICTB U CIIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TEPEHOCHUTh 3HAHUS B [O3HABATEIBHYI0 M TPAKTHYECKYIO 00JacTH
KUBHCACATCIIBHOCTH,

YMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BbBIIBUI'aTb HOBBIC HACHU, MpCAJiaraTb OPUIrHMHAJIBHBIC IMOAXOAbI M PCHICHUA, CTABHUTH
npoOJIeMbl ¥ 3a/1a4H, JOMYCKAOIINE albTEPHATHBHBIC PEIICHHS.

3) pabora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX UCTOUHUKAX MHPOPMAILUH (TEKCTE Y4eOHOTrO MOCOOHs,
HAYYHO-TIOMYJIIPHOU JIUTEPAType, OMOJOTHUECKUX CIIOBApSAX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB M (OpM
NPE/ICTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYUBOCTb;

(GbopMyIHpOBaTH 3aMPOCHl U TMPUMEHSATH Pa3IMYHBIE METOJBI IPU TOMCKE U OTOOpE
Ouosiornyeckoi nHMGopMaIK, HEOOXOIUMOM JJIsl BBIOJHEHHS y4eOHBIX 3a/1a4;

MPUOOPETATh OIBIT MCITOJIB30BaHUS WH()OPMAMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHMUS PA3JIUYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMpPATh ONTUMAIIbHYIO (OPMY TPEACTaBICHUS OHOJIOTHYECKOU
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAy4yHBIM SI3bIK B KAuyeCTBE CpeACTBa IMpU paboTe ¢ OMOJIIOrHMYECKOM
uHpOpMaLUE: TPUMEHITh XUMHYECKHE, (DU3MYECKHE M MATEeMAaTUYCeCKUE 3HAKU U CHUMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMCHKIATYPY, HCIOIb30BaTh M IPEOOPa3OBBIBATE 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMHU DACIIO3HABAHUSA W 3alIUTHl WHGOpMAUU, HHPOPMAIHMOHHOM
0€301aCHOCTH JTMYHOCTH.

OBi1ajieHNe YHUBEPCATLHBIMA KOMMYHHKATHBHBIMH J€iiCTBHSIMH:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIMM BO BCeX cdepax JKH3HU, AKTUBHO Y4YacTBOBATh B
JMANore WM JHMCKYCCHHM TI0 CYIIECTBY OOCYXIaeMoil TeMmbl (yMEHHe 3a/1aBaTh BOIPOCHI,
BBICKA3bIBATh CYXICHUS OTHOCHUTEIBHO BBIMONHEHUS MpeiaracMoil 3a/laud, Y4YHUTBIBATh
MHTEPECHI U COTIaCOBAaHHOCTb MO3UIUHI APYTrUX YYaCTHUKOB AUANIOTA WM JUCKYCCUH);

pacro3HaBaTh HeBepOalbHbIC CpeACTBA OOIICHHUS, MOHUMATh 3HAYCHUE COIMAIBHBIX
3HAKOB, IPCANOCBIIIOK BO3SHUKHOBCHUSA KOH(l)J'II/IKTHI)IX CHTyaHHfI, YMETb CMATYATb KOH(l)J'II/IKTI)I n
BECTH [IEPETOBOPBL;

BJIAZACTH Pa3IMYHbBIMHA crocobamu O6HIGHI/I5[ n B3aPIMO]1€I7[CTBPISI, IIOHUMAaTb HaAMCPCHUA
JPYTUX JIOJICH, MPOSIBIATh YBAXKUTEIBHOE OTHOILICHHE K COOCCEHUKY M B KOPPEKTHOH (opme
(OpMyITMPOBATH CBOM BO3PAKCHUS,

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEZICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHON U MHIMBUAYAILHOU PabOTHI MpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IMPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PellICHUH y4eOHOM 3a1auu;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JNEHCTBHUI ¢ Y4ETOM OOLIUX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,
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MPUHUMATh LIETM COBMECTHON JESTENbHOCTH, OPraHU30BBIBATH U KOOPJIWHUPOBATH
JNIEUCTBUA TO €€ JOCTUKEHUIO: COCTAaBIATH IUIAH ACHCTBHUH, pPaCIpelesiaTh PO C y4ETOM
MHEHHUU yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh KadeCTBO CBOEr0 BKJIaJa W KaXKIOr0 YYaCTHHKAa KOMaHIbI B OOt
pe3yIbTaT MO Pa3padOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE MPOEKTHI, OIEHUBATh MJIEH C MO3UIMA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaIUSX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

OgyageHne YHMBEPCAJIBHBIMHU PeryJisiTHBHBIMY 1efiCTBUAMM:

1) camoopraHu3anus:

WCTOJIb30BaTh OMOJOrMYECKHe 3HAHUS JUIS BBIABICHUS INMPOOJIIEM W UX PpEIHICHUs B
KU3HEHHBIX M YUEOHBIX CUTYalUsX;

BBIOMPAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH IIEJICBBIC U CMBICIOBBIE YCTAaHOBKH B
CBOMX JCHCTBMSX M IIOCTYIIKAX IO OTHOIIECHUIO K JXHUBOM IPHUPOAE, CBOEMY 3I0POBBIO H
310POBBIO OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYILIECTBIISATh IO3HABATENIbHYIO JAEATENbHOCTD, BBIBISTH MPOOJIEMBI,
CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIC 33Ja4l B O0Opa30BATENBHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH pEUIeHHs] MpoOieMbl C YYETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U NPEIOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paclIMpATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JieJlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBaTh €ro, OpaTb OTBETCTBEHHOCTb 3a
peleHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U NPOSIBICHUIO IIHPOKOH 3pyAMLIMUM B Pa3HbIX
00JacTsX 3HaHUH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYaIlHsIM, BHOCHTh KOPPEKTHBBI B JEATECIBHOCTh, OIICHUBATh
COOTBETCTBUE PE3YBTATOB LEIISIM;

BJIAJICTh HaBBIKAMH I103HABATENBHON peQIIeKCMH KaK OCO3HAHMS COBEPIIAEMBIX
I[ei/JICTBHfI M MBICIIMTCIIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, HCIIOJIB30BaTh HpI/IéMBI
pedraekcuu I OLEHKH CHTYAaIlH, BBIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATDb PUCKH Y CBOCBPEMCHHO MPUHUMATDL PCHICHUA 110 UX CHUIKCHUIO,

NPUHUMAaTh MOTUBBI M aPTYMEHTHI IPYTUX NIPU aHAIIN3E Pe3yIbTaTOB AESTEIbHOCTH;

3) npuHsIiTHE CeOsl U APYTHX:

MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPU aHAINU3€E PE3YNIbTATOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JPYTOro YyeaoBeKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenmerHbie pe3ynbTaThl ocBoeHHsi mporpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crienuduueckue Ui ydyeOHoro mpeamera «buonorus» HaydHble 3HAHMS,
YMEHHUS 51 CHOCOObI NENCTBUAN o OCBOCHHIO, HMHTEpIpeTanuu
U peo0pa30BaHUIO 3HAHUM, BU/IbI IEITETLHOCTH T10 MOJIYYE€HUI0 HOBOTO 3HAHUS U IPUMEHEHUIO
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3HAaHUU B PA3IIMYIHBIX y‘-IGGHBIX CUTyallusX, a TaKKC B PCAJIbHBIX KHU3HCHHBIX CHUTyallUAX,
CBSI3aHHBIX C Owoisiorueil. B mporpamMme mpenMeTHble pe3yabTaThl MPEICTABICHBI 1O TOJaM
00y4eHwusl.

[Ipenmernsie  pe3ynbTaThl OCBOeHHUS yueOHoro mnpenmera «buonorus» ¢ 10
Kacce JOJIKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OMOJOTHH B CHCTEME HAyYHOTO 3HAHHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE DPACKpBIBATh COJACP)KAaHUE OMOJIOTMYECKUX TEPMHUHOB M TOHATHI: KHU3Hb,
KJIeTKa, OpraHu3M, MeTabonu3M (oOMeH BeUIECTB U IMpEeBpalleHHEe JHEPruu), TrOMeOocTa3s
(camoperynsuusi), YpOBHEBas  OpPraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHHE
(penpoaykuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

yYMEHHUE H3jararb OMOJIOTHYECKHE Teopuu (KIETOYHasl, XpPOMOCOMHAs, MyTaIl[MOHHAs,
LEHTpajdbHas J0rMa MOJIEKyJIsipHOH Ouonoruu), 3akonbl (I'. Menpens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 LEHTpax MHOrooOpa3usi U MPOUCX0KIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBuiosa), onpeneisTh TPaHUIIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U ONMCAHNE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUW, OpraHu3alus M TPOBEACHHE OHOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBW)KCHHE TMIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEKIy HCCIENYEMBIMU
BEJIMUYMHAMHU, OOBSICHEHHE NONYyYEHHBIX PEe3yJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX IOHATHUH,
TEOPH U 3aKOHOB, YMEHME JI€JIaTh BEIBOABI HA OCHOBAHUY IIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BbIACIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U 3YKAPHUOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MpeBpalleHus] YHEPruu B KIIETKe, (OTOCHHTE3a, MIIACTUYECKOI0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEHO03a, OIJIOJOTBOPEHMS, Pa3MHOKEHMS, UHAUBUIYAIBHOIO Pa3BUTHUSA
opraHu3ma (OHTOTCHE3);

yYMEHHE IPUMEHSTH MOJIyUEHHbIE 3HAHUS AJ11 00BSCHEHUS! OMOJIOIrMYECKUX MPOLIECCOB U
SIBJICHUH, JIS1 IPUHATHUS MPAKTUYECKHUX PEIICHUH B TOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MacCHOCTH CBOEro 3JI0pOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOMI0JEHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OHMOJOTMM M OMOTEXHOJOTHH JAJisl PallMOHAIBHOTO
MIPUPOIOIIOIB30BAHNS;

YMEHHE pelaTh 3JIEMEHTapHble TI'€HETHYECKHE 3a/Jadyd Ha MOHO- M JUTHOpUAHOE
CKpeIIMBaHKe, CLIETUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTUOPUIHOTO CKPEIIMBAHUS
JUIS TIPEJICKa3aHusl HACIEOBaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATh JIAOOpAaTOPHBIE U MPAaKTUUYECKHUe paboThl, COOMI0IaTh MpaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHUE KPUTHUYECKH OLIEHWBATh W MHTEPIPETUPOBATh MHPOPMALUIO OMOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO ITICEBJOHAy4YHbIE 3HAHUS M3 pa3IUYHbIX HMCTOYHUKOB (CpelncTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIpHbIE MaTepHallbl), STUYECKUE ACIEKThl COBPEMEHHBIX
HCCIIEAOBAaHUN B OMOJIOTMHU, MEAUIIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ NHCbMEHHBIE W YCTHBIE COOOIIEHUs, 0000Imas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHMKOB, TPAMOTHO HCIOJb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmetHble  pe3ynbTaThl OCBOEHUS yueOHoro nmpenmera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OUOJOTHHM B CHCTEME HAyYHOTO 3HAHHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
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HAyYHOTO MUPOBO33PEHUS, O BKJIA/IE POCCUMCKHUX U 3apyOCIKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE pAaCKpBhIBaTh COJIEPKaHUE OUOJOTHMYECKUX TEPMHUHOB W TIOHSATHH: BH],
NoNyJslusi,  TeHO(GOHJ,  DBOJNIONMUA,  ABWXKYymUE  CWiIbl  ((akToOpbl)  ABOJIIOLHUH,
npUCroco0JIEHHOCTh OPraHU3MOB, BH000pa30BaHUE, SKOJIOTUYECKHE (DAKTOPBI, IKOCHUCTEMA,
OPOJYUEHThl, KOHCYMEHTBI, pEeAYLUEHTbl, IEeNu MHTAaHUSA, OHKOJIOTMYECKas MUpaMHJa,
OmoreorieHo3, buocdepa;

yMEHHE Wu3Jarath OuoyiorThYecKkue Teopuu (dBosonuoHHas Tteopus Y. JlapBuHa,
CUHTETHUYECKas TEOpHUs HBOJIIOLIMK), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxojacrsa K.
M. bapa, yepenoBanus TJIaBHBIX HampaBiieHW U myteit Bomonuu A. H. CeBepiioBa, yueHHs O
ounoctepe B. U. BepHaackoro), onpeaensTh TPaHUIIBI UX TPAMEHHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METO/IaMU HAY4YHOT'O [TO3HAHUS B OMOJIOruu: HaOIIOACHUE U ONHUCAaHUE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBICHHH, OpraHM3alus W MPOBEACHHUE OHOIOTHYECKOTrO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYMHAMU, OOBSICHCHHE TOJMYyYEHHBIX PE3YJIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX IOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TMOJYYCHHBIX PE3yNIbTaTOB;

YMEHHE BBIJIENATh CYIIECTBEHHBIC MPHU3HAKH CTPOCHHSI OHMOJIOTUYECKHX OOBEKTOB:
BUJIOB, TOMYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIIEHO30B M IKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBHUS IKOJIOTHYECKUX (PaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B IKOCHCTEMAaxX, aHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOT€OXMMUYECKUX IUKIOB B
ounocdepe;

yYMEHHE MIPUMEHSITH MOJYYCHHbIE 3HAHUS 7151 OOBSICHEHUSI OMOIOTUYECKUX MTPOLIECCOB U
SIBIICHUH, JIJIs1 IPUHATHS TPAKTUYCCKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C IEJIBIO 00SCTICUeHUS
0€30MacHOCTH CBOErO 3/I0POBbS U 370POBbS OKPYXKAIOLIUX JIOJEH, COOMIOIEHUS HOPM
rPaMOTHOI'O TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpelle, MOHMMaHue HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTHKEHU I COBpPEMEHHOM ouonoruu TUIS paroHaIbLHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE peliaTh dJIEMEHTapHbIe OMOJOTHYECKHE 3a7aud, COCTABIATh CXEMbI TIEpeHoca
BEIIECTB U SHEPTUU B KOcHUcTeMax (LeNH MUTaHusA);

YMEHHE BBITIOJIHATH TaOOPAaTOpHBIE U MPAKTHUYECKHE PadOThI, COOMI0IATh MpaBUiIa MPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHYECKH OIIEHWBATh U UHTEPIPETUPOBATH MH(POPMAINIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO0 IICEBIOHAYYHbIE 3HAHWSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBoM HWH(MOpMAILMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpuBaTh TJI0OATbHBIC
HKOJIOTMYECKHE NMPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE CO037aBaTb COOCTBEHHBIE IHUCHMEHHBIE W YCTHBIE COOOIIECHHs, 0000IIas
OMOJOTHYECKYI0O HH(POpPMAIIMI0 W3 HECKOJBKHX MCTOYHHUKOB, TPAaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne || HaumenoBanue pas3zaeinos u KonunuecTBo yacos ‘ DNEeKTPOHHBIE
n/m TEM IpOTPaMMBl Bcero|[Kontponbusie| [IpakTrueckne (mudpossie)
paBGOTEI pPaBGOTEI o0pa3oBaTenbHbIC
pecypchl
1 |[buosorus xak Hayka 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41c
292
2 |’KuBble cuCTEMBI U BX 1 1 but6mmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c
292
3 ||XuMHUeCcKui cOCTaB U 8 2 but6mmoreka [IOK
CTPOCHHUE KJICTKU https://m.edsoo.ru/7f41c
292
4  |PKusHenesTeabHOCTh 6 1 bubnunorexa LIOK
KJICTKH https://m.edsoo.ru/7f41c
292
5 ||Pa3zmnHoOXeHue u 5 1 bubnnorexa [JOK
UHIUBHIyaIbHOE Pa3BUTHE https://m.edsoo.ru/7f41c
OpraHU3MOB 292
6 |[HacnencTBeHHOCTD H 8 1 bubnnorexa [JOK
HU3MEHYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41lc
292
7 ||Cenekmust OpraHU3MOB. 3 bubnunorexa LIOK
OCHOBBI OHOTEXHOJIOTHH https://m.edsoo.ru/7f41c
292
8 ||PezepBHOE Bpems 0 bubmuoteka [IOK
https://m.edsoo.ru/7f41c
292
OBILEE KOJIMYECTBO 34 3 3
UACOB I10 ITPOTPAMME
11 KJIACC
Ne || HanmenoBaHue pa3aenoB u KonnuecTBo yacos DNEeKTPOHHBIE
n/m TEM MPOTPaMMBI (urdpoBbIe)
o0Opa3oBaTenbHbIC
pecypchl
Bcero|| Kontpoinbhsie || [IpakTrueckue
paboThI paboThI
1 ||DBosrormoHHas OMOJIOTHS 9 1 1 bubmuorexa [{OK
https://m.edsoo.ru/7f41
ccr/4
2 ||Bo3HHKHOBEHHUE U 9 but6mmoreka [IOK
pa3BUTHE KU3HU Ha 3emiie https://m.edsoo.ru/7f41
cc74
‘3 HOpraHHSMH " H 5 H 1 H 1 HBI/I6J‘II/IOTeKa HOK ‘
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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
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/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

OKpY’KaroIas cpea

https://m.edsoo.ru/7f41
cc/4

4 ||CoobmecTBa u 11 but6mmoreka [IOK
9KOJIOTHYECKHE CHCTEMBI https://m.edsoo.ru/7f41
cc74
‘5 HPGBGpBHOC BpeMs H H ‘
OBILEE KOJIMYECTBO 34
YACOB I10 [TPOT'PAMME
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* buonorus, 10 xnacc / [Naceunuk B.B., Kamenckuit A.A., Pyérios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marenbctBo «lIpocBemenne.
* buonorus, 11 xnmace/ IMaceunnk B.B., Kamenckuit A.A., PybnoB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akuronepnoe o6mectBo «M3matenbctBo «IIpocBemnieHue.

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

buonorus. 10-11 kmaccel. bazoBweiii ypoBeHb. [loypouHbie pa3paboTKu.: yueb. mocodue s
obmieoOpaszoBar. opranm3anuii / B. B. [laceunuxk, I'. I'. llIBenioB, T. M. EdbumoBa. — 2-¢ u3j.,
crep. — Mockaa: [Ipocsemenue, 2023. — 230 ¢. — (JIuams xu3HN).

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET

https://bio-ege.sdamgia.ru/
https://studarium.ru/
https://www.bio-fag.ru/
http://os.fipi.ru/tasks/6/a
https://content.edsoo.ru/lab/
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
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https://bio-ege.sdamgia.ru/
https://studarium.ru/
https://www.bio-faq.ru/
http://os.fipi.ru/tasks/6/a
https://content.edsoo.ru/lab/
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/

