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IIpu pa3zpaboTKe MpOrpaMMbl MO OHOJIOTHUA TEOPETHUYCCKYHO OCHOBY IS ONPESICHUS MOIX0/I0B K
(opmupoBaHUIO coAepIKaHUs yueOHOro mnpeamera «BHOJOTHsD COCTABUIIM: KOHIICIITYaIbHbBIC MMOJTOMKEHUSI
dI'OC COO o B3aMMOOOYCIIOBICHHOCTH IEJICH, COMCpIKaHHs, PEe3yIbTaTOB OOy4YeHUsS W TpeOOBaHUU K
YPOBHIO IOATIOTOBKH BBIITYCKHUKOB, TOJIOXKEHHUS 00 OONIMX M[eNsIX W MPUHIHUIIAX, XapaKTePH3YOIINX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpeiHero oomiero obpasoBanmsi B Poccuiickoii denepannu, a Takxke
MoJIOKeHusI O creruduke OHONIOrUuH, e€ 3HAYCHWH B IMO3HAHMH >KUBOM TPHUPOJLI U OOeCIeUYeHUH
CyIIECTBOBaHHUs 4YesioBedyeckoro obmiectBa. COTjlacCHO Ha3BaHHBIM IOJIOXKEHHUSIM, OINpEJeJIeHbl OCHOBHBIE
(byHKIHH TpOTpaMMEI TTO0 OMOJIOTHH U €€ CTPYKTYpa.

IIporpamMmma 1o Ouosiornm JaéT IPEACTaBICHUE O MelsiX, 00 oOIel crparerun OOydeHHs,
BOCIHUTAHUS M Pa3BUTHUs OOYdYAIOIIUXCSI CPEICTBAaMU ydeOHOTro mpeamera «BHOOTHs», OnpeaesseT
00s13aTeIbHOC TIPSAMETHOE COACPIKAHUE, €ro CTPYKTYpy, paclpelelicHue Mo pasneliaM H TeMaw,
PEKOMEHIYEMYIO TOCIIEAOBATEIbHOCT HM3y4YCHUsI y4eOHOTO Marepuaia ¢ y4ETOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3EMN, JIOTUKH 00pa3oBaTEILHOTO mpoiiecca, BO3PaCTHBIX
0CcOOCeHHOCTEH 00yJarOIINXCS.

B nporpamme mo OHOJIOTHH TAaKXKE YYHTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMbIM JIMYHOCTHBIM,
METanpeAMETHBIM M NIPEAMETHBIM pe3yibTaTaM OOy4YeHUs B (POPMHPOBAHUM OCHOBHBIX BHIOB y4EOHO-
IMO3HABATEIBHOU  JIESITCIPHOCTH/YUYeOHBIX  MEUCTBUM  OOYYAIOIIMXCST 110 OCBOCHHIO  COJCPIKAHHUS
OHOJIOrnYeCcKOro 0Opa30oBaHMs.

B mnporpamme 1o Owmosnormu (10—11 kmaccel, 0a30BBIi ypPOBEHB) peaM30BaH IPHUHIIMI
IMPEEeMCTBEHHOCTH B WU3YYCHHUU OWOJIOTHH, OJlarojapsi 4eMy B HEl MpOCMAaTpHUBAETCsl HAIPABICHHOCTHh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PCHHS, IIEHHOCTHBIX
OpPHEHTAIMH JUYHOCTH, SKOJIOTHYECKOTO MBIIIJICHUS, NPEACTAaBICHUNH O 310pOBOM 00pa3e >KM3HHU WU
OCpe)XHBIM OTHOIIICHHEM K OKpy)Kalomed mnpupomHoid cpene. Iloatomy Hapsamy ¢ H3ydeHHUEM
00111e0MOIOTHYECKUX TEOPHH, a TaK)Ke 3HAHWN O CTPOCHHH YKUBBIX CHUCTEM PA3HOIO0 paHra U CYI[HOCTH
OCHOBHBIX MPOTEKAIOIINX B HUX IIPOIIECCOB B IIPOrpamMMe MO OHOJIOTUHU Y/ISICHO BHUMAaHUE HCIIOJIH30BAHUIO
MOJYyYCHHBIX 3HAHWH B [IOBCEIHEBHOW JKMU3HU JUIsl PCEIICHUs MPHUKIQJAHBIX 3a/1ad, B TOM YHCIE:
HpO(pI/IJ]aKTI/IKI/I HaCJI€ACTBCHHBIX 3a60J’IeBaHHI>1 YCJIOBCKA, MCIUKO-TCHCTHUYCCKOI'0O KOHCYJIbTUPOBAHUS,
00OCHOBaHHSI DKOJIOTHYCCKHU IEJIecOO0Opa3sHOro MOBEICHHUS B OKPY)KAaIOIICH NMPUPOTHON cpelie, aHaau3a
BIIMSIHHS XO3SMICTBEHHOM JISATEILHOCTH YeJIOBEKa Ha COCTOSIHUE MTPUPOJIHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
VYcunenue BHUMaHUS K TPUKIAIHON HAMPaBICHHOCTH Y4eOHOro mpeaMera «BHOJIOTHS» TPOIHKTOBAHO
HEOOXOJIMMOCThIO OOECIIeUeHHUs YCIOBHH JUIS PEUICHUS OJHOW W3 aKTyallbHbIX 3aJad IIKOJBHOIO
Ouonorndeckoro oOpa3zoBaHMs, KOTOpas mpearnonaraeT (GopmMupoBaHue y OOyYarOmMXCs CIIOCOOHOCTHU
aJlalTHPOBATHCS K H3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHUPA.

Buonorust Ha ypoBHE cpemHEero o0mero oopa3oBaHus 3aHHUMAaeT BakHOe MecTo. OHa obecrieunBaeT
(opmupoBanne y oOydarommxcs MNpejACTaBICHUH O HAay4YHOW KapTHHE MUpa, pacmmpsieT W obOoOmraer
3HAaHUA O KUBOU MpUpOJIE, €€ OTIIMYNUTEIbHBIX ITPU3HAKAX — YPOBHEBOM OpraHu3aliu U SBOJIIOLUH, CO3AaET
YCIIOBHSI UISI: TIO3HAHUS 3aKOHOB JKHUBOW MPHUPOABI, (popMupoBaHHS (YHKINOHAIBHON TPaMOTHOCTH,
HaBBIKOB 37I0POBOr0 M 0€30MacHOro oOpasa >KU3HU, YKOJIOTHYECKOr0 MBIIIJICHUS, IECHHOCTHOTO OTHOIICHUS
K )KUBOW HNPUPOJE U YEIOBEKY.

BosbItioe 3HaveHne OMOJIOTHS MMEET TaKyKe ISl PEIICHMS] BOCIIUTATEIbHBIX M Pa3BUBAIOIINX 3aad
cpemHero ooOmero ooOpa3oBaHUs, COIMAIM3AIMN OOydJaroluxcs. M3ydeHue Ouosorun obOecreynBaeT
YCIIOBUS iU (DOPMHUPOBAHHST HHTEIUICKTYalIbHBIX, KOMMYHHUKAIIMOHHBIX U HH(POPMAIMOHHBIX HaBBIKOB,
3CTETHYCCKON KYJIBTYPbI, CIIOCOOCTBYET HWHTETpPAllMH OWOJIOTHYCCKMX 3HAHUN C NPEACTABICHUSMH W3
IPYyTUX yYEOHBIX MPEIMETOB, B YAaCTHOCTH, (Pu3uku, XuMuu u reorpaduu. Ha3BaHHBIC IMOJOXKEHUS O
MpeaIHa3HaYeHun y4eOHOro mnpeaMera «BHOJOTHS» COCTAaBHIIM OCHOBY Ul OIIPEICICHHS TMOIXOI0B K
0TOOPY U CTPYKTYPHUPOBAHHUIO €TO COJICP>KaHHUs, MPEACTABICHHOTO B MPOTpamMMe 10 OMOJIOTHH.

OT60p coaepxanus yuebHoro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBJIEH C MO3UIUNA
KYJIBTypOCOOOPa3HOTO IMOJIXO0Aa, B COOTBETCTBHU C KOTOPBIM OOYyYarOmIUecs TOJDKHBI OCBOWUTH 3HAHUS U
YMEHHUsI, 3HauuMble I (opMupoBaHUs OOIIEH KyJIBTYphI, OIPEACISIONINE aJIeKBATHOS IIOBEJICHHE
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YeJIOBEKa B OKpYIKarolied MPHUPOITHON cpelie, BOCTPEOOBAHHBIC B IOBCCIHEBHOW YKM3HU W TPAKTHYCCKOU
nesitenbHOCTH. Oco00e MECTO B 3TON CHCTEME 3HAHMIT 3aHUMAIOT 3JIEMEHTHI COJICPXKAHMSI, KOTOPHIE CIy>KaT
OCHOBOU JUIsi (DOPMHUPOBAHHUSI TPEACTABICHUH O COBPEMEHHOH ECTECTBEHHO-HAYYHOW KapTHHE MHUpa U
IICHHOCTHBIX OPUEHTAIMSIX TUIHOCTH, CIIOCOOCTBYIOMNX T'YMaHU3AIUN OHOJIOTHYECKOTO 00pa30BaHus.

CTpyKTypHUpPOBaHHUE CONEPKAHUS yICOHOTO MaTepHualia B MporpaMMe 1o OMOJIOTHH OCYIIECTBIICHO C
y4ETOM MNPHUOPUTETHOTO 3HA4YEHUs 3HAHUH 00 OTJIMYMTEIBHBIX OCOOCHHOCTSIX >XHBOW MPHUPOJBI, O e&
YPOBHEBOH OpraHU3allid W OHBOJIOIUHA. B COOTBETCTBHMHM € 3TUM B CTPYKType ydeOHOro mpeaMera
«buonorus» BBIIEICHBI CIEAYIOIINE COJEpKATeIbHbIe JTUHUU: «bHoorus kak Hayka. MeToasl Hay4dHOIO
mo3HaHus, «KitleTka kak OmoJiormyeckas cucteMay, «OpraHu3M Kak Omoyiorndeckas cucrema», «Crucrema
¥ MHOTOOOpa3ne OPTraHHYeCcKOro MHUpPa», «DBONIOLHS XUBOU HPHUPOIBD», «IKOCHUCTEMBI U MPUCYIIHUE UM
3aKOHOMEPHOCTU».

Lenp n3ydenus yueoHOTO TIpeaMmera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHHE O0YJaIOIIIMUCS
3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHATBFHOW OpPTaHW3aIH JKUBBIX CHCTEM PAa3HOrO paHra M MpHOOpeTeHHE
YMEHHI HCIOJIb30BaTh 3TU 3HAHUS JIJISI TPAMOTHBIX JIEMCTBUN B OTHOIIEHUH OOBEKTOB >KMBOW MPUPOABI U
pEeUICHUST Pa3THIHBIX )KU3HECHHBIX TTPOOIIEeM.

HocTtmwkenune nenu u3ydeHus yaeoHoro npeamera «buonorusn» Ha 6a30BoM ypoBHE 00eCIIEUNBACTCS
peleHneM CleyIOINUX 3a/1a4:

OCBOCHUC 06y‘{aIOHII/IMI/IC5I CHUCTEMBI 3HAHHH O OHMOJIOTHYECKHX TCOpUAX, YUCHUAX, 3aKOHaAX,
3aKOHOMEPHOCTAX, THIIOTE3aX, IIpaBUIaX, CIIy>Kalllux OCHOBOU IJIs (bOpMI/IpOBaHI/IfI HpeI[CTaBJ'ICHI/Iﬁ [0}
CCTGCTBCHHO—HaquOﬁ KapTUHE MHpa, O MCTOAAX HAYYHOI'O II0O3HAaHWsA, CTPOCHUH, MHOFOOGpEBI/II/I u
OCOOCHHOCTSIX JXHUBBIX CHCTEM Pa3HOro yYpOBHsI OpraHu3allvy, BbIAAIOMINXCS OTKPBITUAX WU COBPEMCHHBIX
HCCIICAOBAHHUAX B 6I/IOHOI‘I/II/I;

(hopMupoBaHUEe Yy 00yJarOmMNXCs TO3HABATEIIHHBIX, HHTCIUICKTYJIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH
B MpoIlecce aHaIu3a JAHHBIX O IMYTSAX Pa3BUTHUA B OWOJIOTMHM HAYYHBIX B3TJISI0OB, MM U TOJIXOJOB K
U3YYEHHIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHs OpraHU3alluH;

CTaHOBJICHUE Y OOYYAIOIINXCS O0IIeH Ky IbTyphl, PYHKIMOHATFHONW TPAMOTHOCTH, Pa3BUTHE YMEHUM
OOBSICHITH M OLICHUBATH SIBICHUSI OKPY’KAIOIIETO MHUpa >KMBON MPHUPOJBI HA OCHOBAaHWM 3HAHUM U OMBITA,
MOJIyYEHHBIX IIPU U3y4YEHUU OUOJIOTUH;

(opMupoBaHre y 00ydJarOmMXCsi YMEHHH WUIIOCTPUPOBATH 3HAUCHHE OMOJIOTHYCCKUX 3HAHUHA B
MPAKTHYECKOW  JICSITEIbHOCTH 4YeJIOBEKa, pPAa3BUTHU COBPEMEHHBIX MEIHMIIMHCKUX TEXHOJOTHA W
arpoOHOTEXHOJIOTUI;

BOCHUTAaHHE YyOSKAEHHOCTH B  BO3MOXKHOCTH TO3HAHHUS  YEJIOBEKOM JKHBOH  IPHUPOIHI,
HEOOXOAMMOCTH OEpe)KHOTO OTHOIICHHWS K HEH, COONIOACHUS OTUYECKUX HOPM TIPU TPOBEICHUHU
OHOJIOTHUYECKUX HUCCIIEOBaHUIM;

OCO3HAaHUE LIEHHOCTU OMOJOTMYECKUX 3HAHUW JJIs TIOBBIIICHHUSI YPOBHS DKOJIOTUYECKOU KYJIBTYPHI,
11T POPMHUPOBAHUS HAYTHOTO MUPOBO33PCHHUS;

MMpUMEHEHHE TTPUOOPETEHHBIX 3HAHWN W YMEHUM B TOBCEIHECBHOMW JKM3HU JUIsI OIICHKH ITOCJICACTBUI
CBOEH JEATEIbHOCTH TI0 OTHOUIICHHUIO K OKpYXKarollell cpeje, COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHE U
CcOOJTFOICHHEe Mep TTPO(PUITAKTHKH 3a00JICBaHUH.

B cucreme cpeanero obmiero obpazoBanus «buosiorusy, u3ydaemas Ha 0a30BOM yYPOBHE, SIBISCTCS
00s13aTeIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B COCTaB MPEeAMETHOH 00nacTu «EcTecTBEHHO-HAyYHBIC
OpeaMEThI.

JNeKTPOHHbIN AOKYMeHT rnepegaH yepes onepatopa 340 3A0 "TakcHeT" M1, 13 okt 2023 14:53:46 MCK
NpoeHTndunkaTtop gokymeHTa 2b0f46a5-70bd-43a7-97ed-870791c42f31 CrpaHunua 3 13 31



JLtst u3ydeHwust OMOJIOTHH Ha Ga30BOM YPOBHE CPETHETO OOIIEro 00pa3oBaHUs OTBOJIUTCS 68 4acoB: B
10 ximacce — 34 ygaca (1 yac B Hegento), B 11 knacce — 34 gaca (1 yac B Hezenmo).

COJEPKXAHUE OBYUEHUS
10 KJIACC
Tema 1. Buosiorus kak Hayka.
buonorust kak Hayka. CBsi3p OHOJOTHMM C OOIICCTBEHHBIMH, TEXHUYCCKUMH H JIPYyTHMU
€CTECTBCHHBIMHM Haykamu, puimocoduei, STUKOHW, 3CTETUKON U mpaBoM. Posib Onosiornu B popMHpOBaHUHU

COBpeMeHHOﬁ Hay‘lHOfI KapTHUHbI MUpPA. CucremMa OMOJIOTHYECKUX HayK.

MeTonpl TIO3HAHUS JKUBOW HOPHUPOIBI (HAONIOICHHE, DSKCIICPUMEHT, OIHMCAaHHE, H3MEPCHUES,
KJjaccuduKkarms, MoJASIMPOBaHHUE, CTATUCTHYSCKAsT 00pa00OTKa JIaHHBIX ).

JemoHcTpauum:

Hoptpetsi: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuxk.
Tabauibl B cxeMbl: «MeToAbl TTIO3HAHUS JKUBOU TTPUPOJIBDY.

JlaGopaTopHble M IpaKTU4YecKNe padoThI:

INpakTuueckast padora Ne 1. «Vcronbp3oBaHue pa3IMYHBIX METOJIOB MPH HU3YYECHHH OMOJIOTHYECKHUX
OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3alMsl.

JKuBble cuctembl (OMOCHCTEMBI) KaK IpenMeT H3ydeHus Onoioruu. OTIHYHE >KUBBIX CHCTEM OT
HEOPraHU4YeCKOU TPUPOJIBI.

CpolicTBa OHWOCHCTEM M HMX pasHooOpasne. YPOBHH OpraHU3allMd OMOCHCTEM: MOJCKYJISPHBIN,
KJIETOYHBIHN, TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISIIIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OMOre0eHOTHYECKU),
OuochepHbIi.

JdemouncTpauumn:

Tab6uuiiel u cxeMbl: «OCHOBHBIE TIPU3HAKHU KU3HW», « Y POBHU OpTraHU3AIINHU KUBOU TIPUPOIBD.

Oo6opynoBanue: Mojiesib MoJiekyJibl JTHK.

Tema 3. XuMHu4eckuii cocTaB M CTPOEHHUE KJIETKH.

XUMHYECKUN COCTaB KJIETKH. XMMHUUYECKHUE 3JIEMEHTBhI: MaKpOl3JIEMEHThI, MUKpPOA3JIeMEeHThl. Bosia n
MUHEpaJIbHbBIE BEIIECCTBA.

q)yHI(I_II/II/I BOJbI 1 MUHCPAJIBbHBIX BCIICCTB B KIICTKC. Hoz[,uepmaHHe OCMOTHYECKOro OajiaHca.

Benku. CocraB u crpoeHue OeIKOB. AMHHOKHUCIOTBI — MOHOMEpbI OenkoB. HesameHumbie u
3aMEHUMBbIC aMHHOKHUCIOTBI. AMHHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpPbl OCIKOBOW MOJICKYJIBI
(epBUYHAs, BTOPUYHASA, TPETUYHAs W UYCTBEPTUYHAS CTPYKTypa). XHUMHYCCKHE CBOHCTBA OEJKOB.
Buonorndeckue GyHKIIHN OCIIKOB.
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depMmeHTHI — Onosornueckue Katann3aTopsl. CTpoeHne (epMeHTa: aKTUBHBIN LIEHTpP, CyOCTpaTHAst
crierupuanocTs. Kopepmentsl. Buramunsl. OTnnunst pepMeHTOB OT HEOPraHMUECKUX KaTaIN3aTOPOB.

VrieBoibl: MOHOCaxapu/ibl (TIFOKO3a, pu003a U JIe30Kcupubo03a), Aucaxapuasl (caxaposa, JIakTo3a) u
rojucaxapu/ibl (Kpaxmai, FITHKOTeH, [eJUTr0I103a). bruonorndeckue GyHKIIUH YrieBOIOB.

Jlununaer:  Tpuruuepuasl, Gochoaunuabl, crepouansl. [ uapodHIEHO-THIPOPOOHBIE CBOWCTBA.
buonornueckue ¢pynkimu munugoB. CpaBHEHHE YITIEBOAOB, OCIKOB U JIUINI0B KaK HCTOYHUKOB SHEPTHUU.

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotnasl — MOHOMEPBI HYKJICHHOBBIX KUCIOT. CTpoeHHue
u ¢pyukuu JJHK. Ctpoenue u ¢pyukmuu PHK. Bunet PHK. AT®: ctpoenue n pyHKIum.

Lnronorns — Hayka o kinerke. Kilerounas Teopust — mpuMep B3aHMMOJIECHCTBUS nIeld W (akToB B
HAy4HOM MO3HaHUU. MeTOoAbl U3yUEHUS KIETKU.

Krnerka xak nieigocTtHas xuBasi cucteMa. OO01ye Ipu3Haky KJIETOK: 3aMKHYTasl Hapy»KHasi MeMOpaHa,
monekyisl JIHK xak remerndeckuii ammapar, CHCTEMa CHHTe3a Oellka.

Turbr KIeTOK: 3yKapHOTHYecKasi U pokapuoTndeckasi. OCOOGHHOCTH CTPOSHHS MTPOKAPUOTHIECKOI
kinetkd. KitetouHast creHka Oakrtepuii. CTpoeHHE OSYKApHOTHYECKOW KIIETKH. (OCHOBHBIC OTIIHYHS
PACTUTEIBHON, >KUBOTHON U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIC CTPYKTYpPhl KIETOK — KJIICTOYHAasT CTCHKA, TIJIMKOKAJIUKC, WX (YHKIIUH.
Ilnasmaruyeckass MemOpaHa, € cBolicTBa W GyHKIUU. llutomurasma u e€ opranounbl. OgHOMEMOpaHHBIC
opranouasl kierku: OIIC, ammapatr [onpmku, nmu3ocombl. IlolyaBTOHOMHBIE OPraHOHWABI KIICTKH:
MHUTOXOHIIPHUH, IUIACTUABI. [IpowcXokneHne MHUTOXOHIApPUW W IutacTui. Bunel mmactun. HememOpanHbIe
OPTaHOUIBI KJICTKU: pUOOCOMBI, KIICTOUHBIA IIEHTP, IIEHTPHUOIIN, PECHUYKH, KTYTUKN. DYHKIINA OPTaHONIOB
KJIETKU. BirroueHwus.

Slnpo — perynaropHbIid neHTp kKietku. CTpoeHue siapa: sIepHas 000JI09Ka, KapuoIuia3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcTiopT BeIIecTB B KJIETKE.
JdeMmoHcTpanmuu:

Iloptpetsnl: A. JleBenryk, P.I'yk, T.IlIBaun, M. llneiinen, P.Bupxos, k. Yorcon, ®. Kpuk,
M. Yunkusc, P. @pankiun, K. M. bap.

ﬂnarpaMMH: ((PaCHpCZ[CJ'IeHI/Ie XHMHYECKHUX DJJIEMEHTOB B HEXHUBOU opupoac», «PacnpeneneHHe
XUMHUYECKUX DJIEMEHTOB B JKUBOU Opupoac».

Tabmuibl u_cxembl: «[lepuonnueckas Tabiauma XUMHUYECKUX DJIEMEHTOB», «CTpPOSHHE MOJICKYJIbI
Bombly, «buocuHTe3 Oenka», «CrtpoeHue Moyekyiabl Oenka», «Ctpoenwme (epmenrtay, «HykienHoBBbIC
kuciaotel. JIHK», «Ctpoenune monekynbsr ATD», «CTpoeHne syKapuOTHYECKOW KIeTKm», «CTpoeHue
JKUBOTHOW KIIETKN», «CTpoeHHe pacTUTEIbHOU KIETKH», «CTpoeHHe MNPOKAPUOTUYECKOU KIIETKH,
«CTpoeHue sapa KIeTKN», «YTIeBOAb», «JIumuasn.

O06opysioBaHUE: CBETOBOM MHKPOCKOI, 00OPYyJAOBaHUE ISl MPOBEICHUS HAOJIOICHUN, U3MEpPCHUH,
OKCIIEPUMCHTOB, MUKpOIIpCIIapaThl paCTUTECJIbHBIX, ) KUBOTHBIX U 6aKTepI/IaIII)HI)IX KJICTOK.

JlaGopaTopHble U NPaAKTUYeCKUe padoThl:

JlabopaTopnas pabora Ne 1. «l3yueHue KaTaJIUTHUYECKOW aKTUBHOCTH (DEPMEHTOB (HA HpUMeEpe
aMHUJIa3bl WU KaTalassl)».
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JlaGoparopHasi pabora Ne 2. «VI3ydyeHHne CTpOCHHUs KIIETOK PACTCHHWH, )KUBOTHBIX W OaKTEepHi IO
MHKPOCKOIIOM Ha FOTOBBIX MUKpPOIpenapaTax U uxX OMUCAHUCY.

Tema 4. KuzHeaesITeJIbLHOCTL KJIETKH.

OOMeH BelIeCcTB, WM MeTa0oJu3M. AccUMUIAINUS (TUIACTUYSCKUN OOMEH) ¢ JIUMCCUMUJISIIIHS
(PHEepreTHUecKuii OOMEH) — JBE CTOPOHBI SIWHOTO Mporecca MeTadoiu3Ma. Poib 3aKOHOB COXpaHCHUS
BCIIICCTB U 3Hepr1/11/1 B IOHUMAaHHUU MeTa6OHI/I3Ma.

Tuner o6MeHa BemiecTB: aBTOTPOGHBIA U rerepoTrpodHsbii. Poibs pepMeHTOB B OOMEHE BEIIECTB U
MpEeBPALIEHUH YHEPIUU B KIIETKE.

®dorocunTe3. CeToBast U TeMHOBas ¢a3bl (orocuaTeza. Peakumn dorocuaTeza. DPPEeKTHBHOCTD
(orocunTesa. 3HaueHne (GOTOCHHTE3a IS KU3HU Ha 3emuie. Biausuame ycnoBuil cpeasl Ha (POTOCHUHTE3 B
CITOCOOBI TTOBBIIICHHS €ro MPOAYKTUBHOCTH y KYJIBTYPHBIX PACTEHHM.

XeMOCHHTE3. XCMOCI/IHTC3I/IpyIOH_II/Ie 6aKTepI/II/I. 3HAaUYCHHE XEMOCHHTE3a JUJIsA S)KU3HHW Ha 3emuie.

DOHepreruyeckuii oOMeH B KJieTke. PaciieruieHne BelIecTB, BbIIEICHHE M aKKyMYyJHpOBaHHUE
SHEPrUU B KJIETKe. DTallbl dHEpreThdeckoro oomMeHa. I nmkonm3. Bpoxkenue u ero Bumbl. KucimopomHoe
OKHCJICHUE, WIH KJIeTouHoe Jbixanue. OkxkuciaurenbHoe — (ochopunupoBanune. DPPEKTUBHOCTH
SHEPreTHYECKOTO0 OOMEHa.

Peaknmm matpuuHoro cuHTe3a. ['eHetnueckas wHpopmanus u JIHK. Peanuzamus reHeTmyeckou
nHopManuu B KieTke. ['eHeTndeckuii Kox U ero cBoicrra. TpaHckpunuus — maTpuuHsiii cunre3 PHK.
Tpancmsimuss — OwocuHTe3 Oenka. Otambl TpaHcnauuu. KonnpoBanne amuHOKHCIOT. Pons pubocom B
OmocuHTe3e OenKa.

Hexnerounble ¢opmbl XU3HHM — BUpychl. Mcropust otkpeitus BupycoB (/l. U. MBaHoBckwuif).
OCO0EHHOCTH CTPOCHHS W JKM3HEHHOTO MHKJa BUpYycoB. bakrepuodaru. bonesnn pacTeHuil, :KUBOTHBIX U
YeJIOBeKa, BbI3bIBacMbie BUpycamu. Bupyc mvmmyHonedwunura denoBeka (BHUY) — Bozoyautens CITN/la.
OOpaTHasi TpaHCKpHUIILIMS, peBeprasa W uHTerpasa. lIpoduinakTuka pacnpocTpaHeHUss BHUPYCHBIX
3a00JICBaHHIA.

JemoHcTpanum:
Ioptpetsi: H. K. Konsnos, /1. . UBanosckwuii, K. A. Tumupsizes.

Tabmuiel 1 cxembl: «Tunbl maTanus», «MeTabomu3zm», «MUTOXOHIPUS», «IDHEPreTUUYESCKUN
ooMen», «Xmoporiacty, «Portocunres», «Crpoenne JHK», «CtpoeHme u (yHKIIMOHHUPOBAHUE TEHAY,
«CuHTte3 Oenkay, «l'eHermdyeckuii kon», «Bupycw», «baktepuodarun», «CTpoeHHE W KU3HCHHBIN ITHKII
Bupyca CIIM/la, 6akTepuodara», «Permukarus JTHK».

Oo6opynoBanue: Mmoaenu-ammmmkanuu «Yapoeune JIHK wu Tpanckpumnmus», «buocuHtes Oenkay,
«CTtpoeHne KIETKW», MoJienb cTpykTypsl JIHK.

Tema 5. PazMHOKeHHe M MHAUBUAYAJIbHOE PA3BUTHE OPTraHU3MOB.

KieTouHbIi MUK, WIIK )KU3HEHHBIN UK KieTku. MHaTepdasa u mutos. [1porecchl, MpoTeKaroIme B
narepdaze. Permkarusa — peakmuss matpuuHoro cunresa J[HK. Crpoenmne xpomocom. XpOMOCOMHBIHM
Ha0Op — KapHOTHIL. JIMITOWIHBIA W TaluIONIHBIA XPOMOCOMHBIC HAOOpBI. Xpomatuisl. L{uTtonorndeckue
OCHOBBI Pa3MHOKEHHS U WHIAUBUYAITLHOTO PA3BUTHSI OPTAHU3MOB.

Jlenenue kietkn — MuTo3. Ctanuu murto3za. [Iporiecchl, IpOUCXOsIINe Ha Pa3HbIX CTAJUSIX MUTO3A.
Bbromornyeckuii cMBICII MHUTO3A.
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[IporpammMupyemast TnOENb KISTKH — aIlloITO3.

DopMBI pa3sMHOKCHHST OPTaHU3MOB: OECIIONIOe U TTOJIOBOE. BUBI OECIIONoro pa3MHOKEHUS: ASICHNE
HaJBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHWE, BEreTAaTUBHOE pPa3MHOXKEHUE.
HckyccTBeHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HaYECHHUE JJIs1 CEJISKLIUU.

ITonoBoe Pa3sMHOXCHHUEC, €TI0 OTINYHA OT 0ecI10JI0TO.

Meiio3. Cragun meiioza. IIporieccsl, mpoucxogsmnime Ha cTaausx meiosa. [loBegenmne xpomocom B
Meriosze. Kpoccunrosep. buosnornyeckuil CMbICi M 3HaU€HUE MeHo3a.

I"'ameTorenes — nponecc 06pa3OBaHI/IH MOJIOBBIX KJIETOK Y JKUBOTHBIX. TlonoBbIe Kee3bl: CEMEHHUKU

n simaaukd. OOpa3oBaHWE W Pa3BUTHE IIOJOBBIX KJICTOK — TaMeT (CIIepMaTO30WI, SUIEKIeTKa) —
criepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHUS SHIICKIIETOK M CIIEpMaTo30u0B. OIUIOIOTBOPEHHUE.
ITapTeHorenes.

WapuBunyanpHOe pa3BuTHE (OHTOTeHE3). OMOpHUOHAIBHOE pa3BUTHE (dPMOpHOreHe3). Tambl
SMOPHOHAIFHOTO PA3BHUTHSl y TIO3BOHOYHBIX JKWBOTHBIX: JOPOOJCHWE, TacTPyJLIIHs, OpPTraHOTCHES.
ITocTomOpuoHaTbHOE pa3BUTHE. THUIBI TOCTAMOPHOHAIBLHOTO PAa3BUTHSL: MPSIMOE, HENPSIMOE (JIMYMHOYHOE).
Brausiaue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CLIOCOOHBIE BHI3BIBATh BPOXKIEHHBIC YPOICTBA.

Poct u pa3zeutne pactennii. OHTOTeHE3 IIBETKOBOI'O PACTCHHUS: CTPOCHHUE CEMEHH, CTAJINU Pa3BUTHSL.
JemoHcTpanum:

Tabuuiiel B cxeMbl: «@OpMbI pa3MHOKEHUSI OPTAaHU3MOBY, «/{BOWHOE OTIIIOOTBOPEHUE Y IIBETKOBBIX
pactenuii», «BereraTuBHOE pa3MHOKEHUE pacTeHU», «/lenenue kiuetku Oaktepuii», « CTpoeHUE MOJIOBBIX
KIeTok», «CtpoeHue xpomocoMbl», «Kmerouwsnii mwmknm», «Pemmukamus JJHK», «Mwutosz», «Meiosy,
«I[Ipssmoe u Hempsimoe pa3BuTHE», «['ameToreHes y MIIEKOMHUTAIONIUX U uenoBeKa», «OCHOBHBIE CTaauH
OHTOT€HE3a».

OGopynoBaH#e: MEKPOCKOII, MUKponpenapaThl «CrepMaTo30uabl MIICKOITUTAIOMIETOY, «SIHIeKeTka
mileKonuraromero», «Kapuokunes B KiaeTkax KOpellka JlyKa», MarHUTHasi MOAeb-anIiuKanus «/lenenue
Kkietkn», moaens JIHK, moaens MetadasHol XpOMOCOMEL.

JlabopaTopHbIe H IPaKTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKPOTIperiapaTax.

JlabopaTtopHasi padota Ne 4. «3ydeHHne CTpOCHUS TTOJOBBIX KIIETOK Ha TOTOBBIX MUKpOIIpeapaTaxy».
Tema 6. HacsiencTBeHHOCTh 1 H3MEHYUBOCTH OPTraHNU3MOB.

[Ipenmer u 3amaun reHeTUKH. McTopusi pa3BUTHS TeHETHKH. Poib IIUTOIOTMH U 3MOPHOJIOTHH B
CTaHOBJICHUM TCHETHUKH. BKIam pOCCHUCKHX M 3apyOCeKHBIX YUYEHBIX B pPa3BUTHE TCHETHKH. MeETOIbl
TeHEeTUKH  (THOPHUIOTOTHYSCKHUM, [IUTOTCHETUYCCKHUH,  MOJICKYISIPHO-TCHETHYSCKHA). OcHOBHBIE
FeHEeTUYECKUEe MOHATHSA. | eHeTu4eckass CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEeIIMBaHUH.

3aKOHOMEPHOCTH HAaCJIEJOBaHUsS TIPU3HAKOB, YycTaHoOBJeHHbIe [. Mennenem. MoHOTHOpUIHOE
CKpeIIMBaHue. 3aKoH eInHOoOoOpa3us THOPHUIOB IEpBOTO IOKOJICHUs. [IpaBmiio moMmHHpOBaHHS. 3aKOH
pacuieruieHus mpu3HakoB. [ unoreza unctoTel ramet. [loTHOE 1 HEMOJIHOE JOMUHHUPOBAHHE.
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JluruOpuiHOE CKpelMBaHue. 3aKOH HE3aBHCHMOTO HACIIeIOBaHUs MPU3HAKOB. l[uToreHermyeckue
OCHOBBI JJUTHOPHUIHOTO CKpeIMBaHUA. AHATU3UPYIOIIee CKpeliuBanue. Mcnonp30BaHue aHAIM3UPYIOIIETO
CKpEIIMBaHUS JJIsT ONIPEICICHUS TCHOTHITAa OCOOH.

CrerieHHOe HaciemoBaHue mnpu3HakoB. PabGora T. Moprana mo CHETUICHHOMY HacJIeIOBaHUIO
reHoB. Hapy1mienue crensieHnst TeHOB B pe3yIbTaTe KPOCCHHTOBEPA.

XpoMocoMHasi TeOpUs HACIIEJICTBCHHOCTH. [ eHeTHYeCKHe KapThl.

Ienetnka moma. XpOMOCOMHOE OIpejesieHHe Ioja. AYTOCOMbI M IIOJIOBBIE XPOMOCOMBI.
I'oMoramMeTHbIe U TeTepOraMeTHEIC OpraHu3Mbl. HaciiemoBanre mpu3HaKOB, CICIJICHHBIX C ITOJIOM.

HM3meHunBOCTb. Buabl U3MEHYMBOCTH: HEHACIEACTBEHHAsT W HACIEACTBEHHas. Ponb cpensl B
HEHACJICACTBCHHONH M3MEHUYMBOCTH. XapaKTEPUCTHKA MOIM(PUKAIMOHHON M3MEHUYNBOCTH. BapuannoHHBII
psia u BapuanmoHHast kpusas. Hopma peakiiuu npusHaka. KoluuecTBEeHHbIE U KAUECTBEHHbIE IPU3HAKU U UX
HopMma peakiuu. CBOKWCTBa MOIU(PHUKAITMOHHON H3MEHUUBOCTH.

Hacnencreennas, nin reHOTHITHYECKAsi, N3MEHIMBOCTh. KOMOMHATHBHAST M3MEHYNBOCTh. Melo3 n
MOJIOBOM  mpolecc — OCHOBAa KOMOWHATUBHOM  HM3MEHUYMBOCTH. MyTallMOHHAasi HW3MEHYHUBOCTb.
Krnaccudukanus myTtaruii: TeHHbIC, XPOMOCOMHBIE, TeHOMHbBIC. YacToTa M NPUYHMHBI MyTaluii. MyTareHHbIe
(bakTOpBI. 3aKOH TOMOJIOTHYECKUX PSIOB B HAaclIeICTBEHHON u3menunsocty H. . BaBunosa.

BHeH}ICpHaH HaACJICACTBCHHOCTh U U3MCHYHNBOCTD.

I'enetuka uyenoBeka. Kapuworunm uyemoBeka. (OCHOBHBIE  METOJbI TCHETHKH  YeJIOBEKa:
FCHEaJIOTHYEeCKUH, OJIM3HEIOBBIA, IIUTOTCHETHYCCKUM, OWOXMMHUUYECCKUN, MOJICKYISIPHO-TCHETHYCCKUM.
CoBpeMeHHOE onpeelicHue TeHOTHIIA: MOJITHOTEHOMHOE CEKBEHUPOBAaHWE, TEHOTUITMPOBAHHUE, B TOM YHCIIE C
nomotpio [II[P-ananu3a. HacnencrBennbsie 3a0ojieBaHusl 4YellOBEKAa: TEeHHBbIE Oo0Jie3HH, OOJIE3HU C
HACJICJICTBEHHOW MPEaPacloIOKEHHOCThIO, XPOMOCOMHBIe OoJie3Hn. CoMaTHYeCKHe W TeHEpaTUBHBIC
myTanud. CTBOJIOBBIE KIIETKH. [IpHUHIUIBI 370pOBOrO o0pasza >KU3HU, JUATHOCTUKH, NPOGHIAKTHKUA U
JICUCHUSI TCHETHYECKUX Oosie3Her. MeIUKO-IeHEeTHYEeCKOEe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUIIMHCKOU
TCHETHUKH B MPEIOTBPAIICHUHN H JICYUSHUH I'eHETHUUECKUX 3200JICBaHNI YellOBeKa.

JdeMoHcTpanuu:

Ioptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-PecoBckuii,
H. 1. BaBunos.

Tabuuiel u_cxeMbl: «MOHOTHOPUIHOE CKPEIIUBAaHUE W €ro IHUTOTCHETHYECKash OCHOBa», «3aKOH
pacIieruieHusl ¥ ero IMUTOTeHEeTHYeCKasi OCHOBa», «3aKOH YHCTOTHI TaMeT», «IUruOpuIHOEe CKpEeIuBaHUEY,
«lluTtonorndeckre OCHOBBI JHUTHOPHUIHOTO CKpelIMBaHus», «Meio3», «B3auMoaelCcTBHUE aJUICIbHBIX
reHoB», «['eHeTndyeckue KapThl pacCTEHHH, )KUBOTHBIX W 4deloBeka», «['eHermka mona», «3aKOHOMEPHOCTHU
HACJIeJIOBaHUsl, CIEIUICHHOTO C ToJIoM», «KapuoTumbl 4yeloBeKa U KMBOTHBIX», «BUIbI M3MEHYHMBOCTHY,
«MomudukanmonHass W3MEHYHMBOCTB», «HacienoBanue pesyc-pakropa», «l'eHeTHKa TpPYyIIl KpPOBHY,
((MyTaLII/IOHHaH N3MCHYUBOCTBH).

O6opynoBaHue: MOJICIH-ANITUITHKAITMA «MoHoTuOpHuIHOE CKpEUIUBAHUEY, «HenomHoe
TIOMHHUPOBAHHEY, «IurnopuaHoe ckpemmuBanuey, «Ilepekpéct XpoMocoM», MEKPOCKOIT U MUKPOTIpenapaT
«JIposzodmiray (HopMa, MmyTaruu (OpMbI KPBLIBEB H OKPACKH Tela), Tepdapuii «I opox MoCeBHOM.

JlaGopaTopHble M IpaKTU4YecKne padoThI:

JlaGopaTopHasi pabGora NeS5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO ¢ JUTHOPHIHOTO
CKPCIIUBAHUS Y IPO30(DIIIBI HAa TOTOBBIX MHKPOIIPEIIapaTax.
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JlaGopatopHasi pabora Ne 6. «M3ydeHue MOIMGHUKAITMOHHOW W3MEHYHUBOCTH, ITIOCTPOCHUE
BapUallMOHHOTO psifia U BApUALlMOHHOU KPUBOID).

JlabopaTopHasi padota Ne 7. « AHaIU3 MyTallMii y Apo30( Uikl Ha TOTOBBIX MUKpOIpernapaTax».
IIpakTnueckast padora Ne 2. «CocTaBlIeHHE U aHAJIU3 POJOCIOBHBIX YEJIOBEKA.
Tema 7. Cesiekuusi opraHu3sMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoxIeHue celleKuu U noMectukanus. Yuyenue H. V. BaBunosa
0 IIEHTpax MPOUCXOXKACHUS U MHOTOOOpa3usl KyJbTYPHBIX pacTeHHH. LIeHTpBI MPOUCXOKIACHUS TOMAITHIX
>)KUBOTHBIX. COpT, TOpOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeIeKIIMU. MaccOBBI U UHAUBUAYAIbHBIA OTOOPHI B CEJIEKLIMU PACTEHHUH U
)KUBOTHBIX. OIleHKa BKCcTepbepa. BIM3KOpPOJICTBEHHOE CKpellMBaHWe — WHOpwAWHT. Yucras JTUHUA.
CkpeniMBaHue 4YUCTBIX JUHUU. [erepo3uc, wmim rubpuaHas cuia. HepoacTBEHHOE CKpelIuBaHHE —
aytOpuaunr. OtnanéHHas ruOpuauzans u e€ ycmexw. VMCKyCCTBEHHBIH MyTarcHe3 U IOJIyYeHHE
MOMUTIIONT0B. JIOCTHIKEHUS CEJICKIINU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buorexHomorusi kak oOTpacib  TPOM3BOJACTBA. ['€HHass  MHXKEHEpHUsl. OTambl  CO3JaHUs
pexomOunantHoi JIHK u TpaHcreHHbIx opranu3moB. Kierounass uHxxeHepus. KileTOuHbIE KyJIBTYPBI.
MuxpoxiIoHaTFHOE pa3MHOXKEHUE pacTteHui. Kironuposanne BBICOKOTIPOTYKTUBHBIX
CEIIbCKOXO3IMCTBEHHBIX OPraHM3MOB. ODKOJOTHYECKHE U 3THYeckHe mnpodieMsl. MO — reHerudyecku
MO (DHUIMPOBAHHBIE OPTAHU3MBI.

QCMOHCTQaQI/II/IZ

Ioptpetsi: H. M. Baunos, U. B. Muuypun, I'. JI. Kapneuenko, M. ®@. NBaHoB.

Tabmumpel n_cxemsel: kKapTa «LIeHTpBl MPOMCXOXKIACHUSI W MHOT000pa3usi KyJIbTYPHBIX DPAacTCHHIN,
«[Toponpl JTOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OTaanéHHas THOPUIU3AIUL,
«Paboter akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTH OHOTEXHOJIOTHN», «KieTtounsie
KyJbTYpbl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM.

Oo6opynoBaHue: MyJSDKH TUIOA0B U KOPHEIIOJNOB JUKUX (POPM M KYJBTYPHBIX COPTOB pPacTCHUH,
repbapuii «CeabCKOX03SUCTBCHHBIC PACTCHUSI.

JladopaTopHbIe H IPaKTHYeCKHe PadoThI:

Okckypeuss «OCHOBHbBIE METOAbI U JOCTHIKEHHsS] CEJeKUUM PAacTeHUMH M IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCIIBITATEIFHBIN YYacTOK, B TCIIMYHOE XO3SHUCTBO,
J1a0OpaTOPHIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOLMOHHAS OMOJIOrHS.

[IpenrnocbUiIkKu BO3HUKHOBEHMSI 3BOJIOLUOHHONW TEOpPUH. DBOJIIOLIMOHHAsT TEOpUs U €€ MEeCTO B
Ononornu. BrnusitHue SBOIONMOHHON TEOPHUHN HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuIeTeNIbCTBa JBOJIIOIUHU. [laj€OHTOJIOrHYECKHE: IIOCIIeI0BATeIbBHOCT TOSIBJICHUS BHUJIOB B
MAJICOHTOJIOTUYCSCKOH JIeTONUCH, TTepexoaHbie (GopMbl. broreorpadudeckne: CX0ACTBO U pasnndue GpayH U
(op MaTepuKkoB 1 OCTPOBOB.
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DOMOPHOIOTHYECKHAE: CXOACTBA W  Pa3uuyus HMOPHOHOB pPa3HBIX BUIOB  ITO3BOHOYHBIX.
CpaBHI/ITCJ'H)HO—aHaTOMI/ILIeCKI/Ie: TOMOJIOTMYHbIC, aHaJIOTU4YHbIC, PYAUMCHTAPHBLIC OpraHbl, aTaBHU3MbI.
MostekynsipHO-OMOXUMUYECKHEe: CXOJCTBO MEXaHW3MOB HACJICACTBEHHOCTH M OCHOBHBIX METaOOJIMYCCKUX
MyTer y BCeX OPraHu3MOB.

OpomonnoHHas teopust Y. lapBuna. IIpennocsuiku BO3HUKHOBEHUS JapBUHM3Ma. J[BHXKYIIUE CUJIbI
SBOJIONMH BHJIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHME IIPM OTPAHWYEHHOCTH PECypCOB,
HeoTpeiesIEHHAsT I3MEHUYNBOCTh, 00ph0a 3a CylecTBOBaHHE, ECTECTBCHHBIN 0TOOD).

Cuntetnueckas Teopust 3Boiroru (CTD) u e€ OCHOBHBIEC TTOJIOKSHHUSI.
MuxkponsBosorus. [lomysiius Kak equHAIa BUAA U YBOIIOIUH.

JBmwxymnme cuiabl  (hakTOpel) SBOMIONMM  BHAOB B IpUpoae. MyTallMOHHBIN TMpolecc |
KOMOMHATUBHAsI U3MEHUUBOCTb. [lonyJisiiinoHHbIe BOJIHBL U peid reHoB. M30asuust 1 MUTrpaiysi.

EcrecTBeHHBII 0TOOp — HampaBisTIONIU (hakTop BOIROIIMH. DOPMBI €CTECTBEHHOTO O0TOOpA.

[IprcnocoOIIEeHHOCT, OpPraHU3MOB KaK pPEe3yJbTaT dBOJIONWH. [IpuMepsl HOpHUCIIOCOONCHUN Yy
OpTraHu3MoB. ApoMOp(]O3bI U UANOATATITAIINN.

Bun n Bunoob6pazoBanue. Kpurepuu Buma. OcHOBHBIE (hOpMBI BUI000pa3oBaHus: reorpaduyeckoe,
DKOJIOTUYECKOE.

MakposBomtorust. DopMBl  dBOIIONUU:  (QUICTUYECKas, JHUBEPICHTHAs, KOHBEPTCHTHAsI,
mapautenbHas. HeoOpaTumMocCTh 9BOIOLINH.

[Ipoucxoxaenue OT HecHeuHalu3upoBaHHBIX mpeakoB. IIporpeccupyromas cnenuaid3amnus.
ApanTtuBHas pagdanys.

JdeMoHcTpanum:

Ioptpetsi: K. Jluaueit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, D. I'ekkens,
®. Mromnep, A. H. CeBep1ios.

Tabmuiel u _cxembl: «Pa3BUTHE OPraHUYECKOro MHUpa Ha 3emie», «3apOoJbIIIH TMO3BOHOYHBIX
JKHUBOTHBIX», «Apxeontepukcy», «Dopmbel OoppOBI 3a cymiecTBOBaHUEe», «EcTrecTBeHHBI 0TOOPY,
«MHoT000pa3ue coOpToB pacTeHUi», «MHOTO00Opa3Hue MOPOJ KUBOTHBIXY», «llomymsimny, «MyTaruoHHas
U3MEHYHUBOCTBY, «ApoMopdoswl», «Mauoamanranum», «OOmas aereHepauusdy, «/IBUKylue CHIIbI
spomonun», «Kapra-cxema wMapmpyra nytemectsus Y. Jlapsuna», «bopbba 3a CyIlIeCTBOBaHUEY,
«IIprcocoOIEHHOCTE  OPTaHU3MOBY, «['eorpaduueckoe  BHIOOOpa3OBaHUEY, «DKOJIOTHIECKOE
BUJ000pa30BAHUE.

O06opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3JIMYHBIMH THIIAMH OKPACKH, HaOOp IUIONOB M CEMSsH,
xoiuteknmsi «[Ipumepsl 3aIUTHBIX TPHUCIIOCOONCHUN y JKMBOTHBIX», MOAenb «OCHOBHBIC HampaBICHUS
IBOTIOIUN», 00BbEMHAs MOJIeNlb «CTpOeHHE TOJIOBHOI'O MO3Ta MO3BOHOYHBIX).

Buoreorpadguueckass kapta Mupa, KoJuleKuusi «DPopMbl COXPaHHOCTH HMCKOIA€MBbIX >KHBOTHBIX U
pacreHuii», Monenb anmiukanus «llepekpéct xpoMocom», BilakHbIe npemnapatsl «Pa3BuTHe HaCEKOMOTOY,
«Pa3Butne marymkmn», MuKpornpenapar «Jpo3oduna» (Hopma, MmyTanuu (popmMbl KPbUTLEB U OKPACKH TeJa).

JlaGopaTopHble U NPaAKTUYeCKUe padoThl:

JlabopaTtopnas padora No 1. «CpaBHeHHE BHAOB 110 MOP(OIOTUIECKOMY KPUTEPHUIO.
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JlaGoparopHas padora No 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIIBHOTO
xapakrepa.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHeE KU3HU Ha 3eMule.

JloHay4HbIE MPEJCTABICHUS O 3apOXKJICHUU KU3HU. HayuHble rMIIOTe3bl BO3HUKHOBEHUSI KU3HU Ha
3emite: abuoreHe3 M MaHCIepMusl. XUMUYeCKast IBOIIONUSI. AOHUOTEHHBIN CHHTE3 OPraHMYECKUX BEIISCTB U3
HEOPraHMYEeCKUX. OKCIEPUMEHTAIbHOE TIOJITBEPKJICHUE XUMHUUYECKOMW »HBOMIONIMU. HauanbHble >Tarbl
ouonornueckoid sBomrormu. ['mmore3a PHK-mupa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHME NpOoTOKJIETKU. [lepBble KieTkn U ux 3Bosouus. DopmMupoBaHHe OCHOBHBIX I'PYMIl JKUBBIX
OpPraHU3MOB.

PasBuTue xu3HM Ha 3emiie 1Mo 3pam U nepuogam. Kartapxeil. Apxeiickas W mpoTepO30icKas 3phl.
ITanmeosotickass 2spa ©W €€ NepuoJbl: KEMOPUMCKUNA, OPJOBUKCKHUM, CHIIYPHUHCKWH, JESBOHCKHM,
KaMEHHOYT'OJIbHBIN, IEPMCKUIA.

Mes3so3olickas 3pa U €€ NepUObl: TPUACOBBIN, FOPCKUM, MEJIIOBOM.
Kaiino3oiickas 3pa U €€ Iepuoabl: aJIEOT€HOBbIM, HEOT€HOBbIM, aHTPOIIOT€HOBBI.

XapakTepUCTHKa KJIMMAaTa M TEOJIOTHYECKUX ImpoueccoB. (OCHOBHBIE 3Tambl  SBOJIIOLUU
pacTUTETBLHOTO W >KHBOTHOTO MHpa. ApoMop]o3bl y pacTeHHMil W >KMBOTHBIX. [losiBIeHme, pacuBeT u
BBIMUPAHHUE TPYMI )KUBBIX OPTaHU3MOB.

Cucrema OpPraHU4YCCKOIro MHpa KaK OTPaKCHUC SBOJIIOLUUA. OCHOBHBIE CHCTEMAaTHYECKHC I'PpYIIIbL
OpPraHU3MOB.

DBoJIIOLMS 4eJIOBeKa. AHTPOIIOJOrMs Kak Hayka. Pa3BuThe NOpeiacTaBiIeHUM O MNPOUCXOXKIECHUU
yelioBeKa. MeTonbl HM3ydeHUs aHTpororeHeza. CXOJCTBa ¢ pa3jdyudsl 4YEIIOBEKa M IKUBOTHBIX.
CucreMaTH4YeCcKOe TTOJI0KEHUE YeJIOBEeKa.

Jpmxymme cuiabl ((pakTopbl) aHTpoIoreHe3a. HaciencTBeHHass M3MEHUYHMBOCTh W €CTECTBCHHBIN
oTOop. OOIecTBeHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYAUN TPyIa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaUM W BETBHU DBOJIIOIMU YEJIOBEKAa: aBCTPAJIONMUTEKH, YernoBek ymenblii, UenoBek
npsMoxosmnii, YenoBek HeaHaepTaIbCKUi, UenoBek pasyMHbIi. Haxokyn MCKOMaeMbIX OCTaTKOB, BPEMs
CYIIIECTBOBaHUsI, 00JIACTh PacCIpOCTPaHCHHUsI, 00BEM T'OJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIHS.

YenmoBeueckne pacbl. OcHOBHbIC OOJIBIIIME pachkl: €BpPOICOUIHAS (eBpaswiickas), Herpo-
aBcTpasyiouaHasl (9KBaTOpHAIbHAsI), MOHIOJIONIHAS (a3UAaTCKO-aMEpUKAHCKas). UepThl MPUCIIOCOOICHHOCTH
MPEJCTABUTEIICH YEIOBEUECKUX Pac K YCIIOBHSIM CyllecTBOBaHUs. EnuHCTBO uenmoBeueckux pac. Kpuruka
pacuzma.

JdeMoHcTpanum:
Ioptpetsi: @. Peau, JI. [Tactep, A. . Omapun, C. Musnep, I'. FOpu, Y. JapBuH.

Tabauubl u cxembl: «BozaukHoBeHne COIMHEUHON CHCTEMbI», «Pa3BUTHE OPraHUYECKOTO MHUPay,
«PacturenpHas kietkay», «OKuBoTHas kieTkay», «lIpokapmornueckast kieTka», «CoBpeMEeHHas CHCTEMa
OpraHu4eckoro mupa», «CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHUS YEJIOBEKAa W YeI0BEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa IAJICOHTOJIOTHYCCKUX HAXOJOK MPEIKOB COBPEMEHHOIO YCIOBEKAY,
«pesneime mroamny, «pesaue moan», «IlepBbie coBpeMeHHBIE TIT0AN», «HenoBeYeCcKue pachbn).

Oo6opynopanue: MyJspKU  «I[IporcxoxkieHne 4eroBeka» (OFOCTBl aBCTPAJIIOMUTEKA, MUTEKAHTPOIIA,
HeaHJepTalblla, KPOMAHBOHIIA), CJCIKH WJIH H300paKCHUs KaAMEHHBIX OPYAHil MEPBOOBITHOTO YEIOBEKa
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(kaMHU-YOIIIEPHI, pyOnIia, ckpebiia), TCOXPOHOIOTHYSCKAs TalJHIa, KoK «DOpMbI COXPaHHOCTH
HNCKOIIa€CMBbIX KUBOTHBIX U paCTeHHfI».

JlabopaTopHbIe H IPaKTHYeCKHe PAdoThI:

IIpaktuueckass pabora No 1. «l/3ydyeHHe HCKOMAEMBbIX OCTaTKOB PpPACTEHUHW U >KUBOTHBIX B
KOJIIEKLIHUSIX .

DKCKypcust «DBOJIONHWS OpPTraHWYEeCKOro Mupa Ha 3emiie» (B ©CTECTBCHHO-HAy4YHBIH WU
KpaeBeIUECKUN My3ei).

Tema 3. Opranu3mMbl M OKpY:Kaloas cpeaa.

DKoJIOTHsl KaKk HayKa. 3aJadyd W pasJielibl dKOJOTMU. MeToabl SKOJOTHMYECKUX HCCIIEeTOBaHHI.
DKOJIOrHYeCKOe MUPOBO33PEHHE COBPEMEHHOI'0 Y€JI0BEKa.

Cpensl oOUTaHUST OPTraHU3MOB: BOIHAsI, HA36MHO-BO3AYIIIHAS, TOYBCHHASI, BHYTPHOPTaHU3MEHHASI.

Dkonorndeckue paktopsl. Kitaccupukarys 3K0I0rudecknx (pakTopoB: aOMOTHYECKHE, OMOTHUYECKHUE
U aHTpONoOreHHsie. JleHCcTBUE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AolGuotnyeckre (akTOpbl: CBET, TeMmIleparypa, BIaXHOCTb. Dortonepuoausm. I[lpucrocodneHus
OPTaHU3MOB K ACHCTBHUIO a0MOTHYECKUX (haKkTOpoB. bruomornaeckrue puTMsl.

buotnyeckre ¢daktopbl. Buabl OHOTHYECKHWX B3aWUMOJCHCTBHIN: KOHKYPCHIIHS, XHWIIHUYECTBO,
cumbuo3 u ero ¢opmel. [lapasutusm, Koomnepauus, MyTyalu3M, KOMMEHcalu3M (KBapTHPaHCTBO,
HaxJCOHUYECTBO). AMEHCAIN3M, HEHUTpaJM3M. 3HaYeHHE OHOTHYECCKHX  B3aUMOJICHCTBHU  JUISI
CYIIIECTBOBAaHUS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHUEC XapaKTCPUCTUKU TIOIYJISIINU. OCHOBHEBIE IIOKa3aTEJIN HNOImyJIAIUuu: 4YHUCJICHHOCTD,
IUIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpanus. /MHaAMUKa YUCICHHOCTHU MOMyJALUU U e&
peryasinusi.

JdemouncTpauumn:

Ioptpetsi: A. I'ymOonbar, K. @. Pynbe, O. I'ekkens.

Tabmuuper u cxeMmsel: kapTa «lIpupomnsie 30HBI 3emnn», «Cpembl OOWTaHUS OPTaHU3MOBY,

«Dotonepuoauszm», «llomymsimum»y, «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH TOMYJISIIUA HH)Y30pUU-
Ty enbkuy, «ITuIeBbie menm.

JlaGopaTopHble M IpaKTU4YecKNe padoThl:

JlabopaTopuasi padora Ne 3. «Mopdomorudeckue OCOOSHHOCTH PACTEHUH W3 pPa3HbIX MeECT
o0OuTaHUN.

JlabopaTopHas padora Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.
[IpakTrueckast padora Ne 2. «[1oacuéT MIOTHOCTH MOMYJISIIIAN pa3HBIX BUIIOB PACTCHUMN.
Tema 4. Coo01iecTBa M 3KOJOrHYeCKHE CUCTEMBbI.

Coo0miecTBO OpraHu3mMoB — OwnoreHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas, IPOCTPAHCTBEHHAS,
Tpoduaeckas (rmumenas). Buabi-gomunaaTel. CBsi3u B OHMOIICHO3E.
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DKoyiormdeckue  cucrtembl  (dkocucteMmbl). [loHsitHe 00 2KocuctemMe W OHMOreoIeHO3e.
DyHKUMOHAIBHBIE KOMIIOHEHTBl SKOCHUCTEMBI: MNPOAYLEHTHI, KOHCYMEHTHI, peayLeHThl. Kpyrosopor
BEIIECTB U ITIOTOK HEPTHH B dKocucreMme. Tpoduueckure (MHUIIEBEIC) YPOBHHA YKOCUCTEMBI. [InIieBrIe 1ienu u
cetu. OCHOBHbBIE MOKA3aTeNIM SKOCHUCTEMBI: OMoMacca, POYKIHs. DKOJIOTHYECKHUEe MUPAMHIBL: IPOTYKIUH,
YHCIICHHOCTH, OnoMacchl. CBOMCTBA YKOCHUCTEM: YCTOMYHUBOCTE, caMoperyJisinusi, pa3sutue. CyKieccusl.

[IpupoaHble  AKOCHCTEMBI. JKOCHCTEMBI 038p H  peK. DKOocUcTeMa XBOWHOroO Wi
LIMPOKOJIUCTBEHHOI O JIECa.

AHTPOIIOTEHHBIC  3KOCHUCTEMBI.  ATpO3KOocuUCTeMBl.  YpOoskocucrtembl.  buomorndeckoe U
XO03SIICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U yPOOIKOCUCTEM.

BuopasHoobpa3ne kak QakTop ycToMumBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. W. Bepuajackoro o Ouocdepe. I'paHuIlbl, cocTaB W CTpyKTypa Ouochepsl. JXuoe
BenecTBO U ero ¢GyHknuu. OcoOeHHOCTH Ouocdephl Kak Tri00allbHOW JKOCHUCTEMBI. JnHaMHYecKoe
paBHOBecHe B oOpaTHas CBsI3b B Onocdepe.

KpyroBopoThl BEHIECTB U OHON€OXMMHYECKUE MKl 3JIEMEHTOB (yriepoja, a3ora). 30HaJbHOCTh
ouochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocepe 3emnn. AHTpPOINOreHHbIe H3MEHeHHMsi B Ouocdepe. [nmobanbHbIe
SKOJIOTUYECKHUE MPOOTICMEL.

CocymiecTBoBaHWE TIpUpOABI W denoBedecTBa. CoxpaHeHme OmopasHooOpa3uss Kak OCHOBa
ycToHunBoCcTH Omocepsl. OCHOBa palMOHAIBHOTO YHOPABICHUS NPHUPOIHBIMH pecypcamMu U HX
HUcnoJib30BaHue. JlocTikeHus OMOJIOrMU U OXpaHa NPUPOBI.

JdeMoHcTpanum:
Ioptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupr u cxemel: «[lumesble menm», «bHoOmeHO3: cocTaB ©W  CTpyKTypa», «lIpupomHbie
cooOmecTBay, «llemn nutanus», «IDkoiorndeckas nupamuga», «bumochepa u denoBek», «DKOcHCTEMa
LIUPOKOJIUCTBEHHOIO Jiecay, «DKOCHCTeMa XBOMHOro jeca», «buoneHo3 Bomoéma», «ATpPOLIEHO3,
«[IpumepHbIe aHTPOTIOTEHHBIE BO3JACUCTBHUS HA TIPUPOIY», «BarkHEHIIINe NCTOYHUKHU 3arpsi3HEHUST BO3IyXa
U TPYHTOBBIX BOJ», «llouBa — BakHelas cocraBistomas Ouochepb», «DakTopbl JIeTpajallid IIOYBY,
«[TapaukoBeit 3 dekT», «DakTopbl pPamgrOaKTUBHOTO 3arpsi3HEHHS Ouocdepr», «OO0mas CTpyKTypa
ouocepsr», «PacmpocTtpanenue XuU3HH B Onocdepe», «O30HOBBIM dKpaH Onocheps», «Kpyrosoport
yriepona B 6uocepe», « KpyroBopoT azora B Ipupoae».

O6opyoBaHue: MOJETb-alIuIMKalus  « THIWYHBIE  OWOILIEHO3BI», Tepbapuii  «PacTuTenbHbBIC
cooOIecTBay, Kouiekimu «buoreHos3», «Bpemurenn BaKHEHIIMX CEIIBCKOXO3SIUCTBEHHBIX KYJIBTYDPY,
repOapuy M KOJUIEKIIMW PACTeHUW M YKUBOTHBIX, NMPUHAIJICKAIINE K Pa3HBIM ODKOJIOTHYECKUM IpyInam
onHoro Bujaa, KpacHas kHura Poccuiickoii denepannu, U300paKeHUsI OXPaHSEMBIX BHIOB PACTCHUH WU
JKUBOTHBIX.

INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTMMM HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCS TPEOOBAaHHS K PE3yJIbTaTaM OCBOCHUS OOYJarOIIHMMUCS
MpOrpaMM CpeHero o0IIero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIAMETHBIM U MPEAMCTHBIM.

JMYHOCTHBIE PE3YJIBTATBI
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B crpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOEHHUs INpeamera «buosorus» BblIeNIeHbI CIELyOLINE
COCTaBIISIFONIME: OCO3HAHUE OOYYarOIIMMHUCS POCCUMCKON TPaKIaHCKOW HMJASHTHYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHUIO, CAMOCTOSTEIHFHOCTA M CaMOOIIPEICIICHUIO, HAIMYHE MOTHBAMH K OOYYCHHUIO OWOJIOTHH,
[IeJICHATIPABJICHHOE PAa3BUTHE BHYTPCHHUX YOSKIEHUN JIUYHOCTH Ha OCHOBE KIIIOUEBBIX IICHHOCTECH W
WCTOPHUUYECKUX TPAIAULUN pa3BUTHUS OMOJOTHYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYydYaroIIMXCs
PYKOBOJACTBOBATBHCSI B CBOEM JI€STEILHOCTU LIEHHOCTHO-CMBICJIIOBBIMHM YCTaHOBKAaMHU, MPUCYLIHUMH CHCTEME
OMOoIOrNuecKoro oOpa3oBaHUs, HAIMYHME HKOJIOTMYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTBH )KU3HEHHBIC TUIAHBI.

JIMdHOCTHBIE PE3yNbTAaThl OCBOCHHS IpenMeTa «buoiorusy mocTuraroTcs B €OUHCTBE YUeOHOU U
BOCIIMTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TpaAUIIUOHHBIMH pOCCHﬁCKHMH COIUOKYJIbTYPHBIMH,
WCTOPUYECKUMHU U JYyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH, IIPUHSTHIMU B OOIIECTBE MTPAaBUJIAMUA U HOPMaMHU
MOBEACHNUSI M CIIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHUS W CaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAXKEHHS K 3aKOHY W IPABOIOPSJIKY, YEJIOBEKY Tpyla U
cTapmieMy ITOKOJICHHIO, B3aMMHOTO YBaKCHUs, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaauIusiM MHOTOHAIMOHAIbHOTO Hapo/a Poccuiickoit denepannu, IpUpoae U OKPYyKAIOIIEeH cpee.

JImyHOCTHBIE pe3ydabTaThl OCBOEHMS y4yeOHoro mnpeaMera «buomorus» JOMKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIIMXCSI PYKOBOACTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEH ITO3UIIHCH
JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHUEHTAIUH, ITO3UTUBHBIX BHYTPEHHHUX YOEKICHHI, COOTBETCTBYIOIINX
TPAAULIMOHHBIM IIEHHOCTSM POCCHIHCKOro OOIIecTBa, pacCIIMpPEHHE >KU3HEHHOTO OIbITa U  OIbITa
JIeSITeJIbHOCTU B IIPOLIECCE PEAJIM3allMM OCHOBHBIX HaIpaBJIEHUU BOCIMTATEIbHOW NESTEIbHOCTH, B TOM
YHCIIe B YACTH:

1) rpakIaHCKOro BOCTIUTAHUSA:

c(OpMHUPOBAHHOCTH TPAKIAHCKON MO3UITMKU 00YJAIONIErocs KaK aKTUBHOTO U OTBETCTBEHHOT'O YJeHAa
POCCHICKOTO OOIIEeCTBa;

OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX IIPaB U 0053aHHOCTEH, YBa)KEHHE 3aKOHA U ITPAaBOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU NESITEILHOCTH MPH CO3MAHUH YUYEOHBIX MPOSKTOB, PEIICHUH
yueOHBIX U MMO3HABATEIBHBIX 3a/1a4, BHIMOJIHEHUN OMOJIOTUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEACIISITh COOCTBEHHYO MO3UIIHMIO IO OTHOIICHHUIO K SIBIICHUSIM COBPEMEHHOM KU3HU
U OOBSICHATE €€;

YMEHHE YYUTHIBATh B CBOMX JICHCTBUSIX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O B3aWMOJCHUCTBHS JTHOACH
C pa3HBIMU YOCSIKIACHHUSIMH, KYyJIbTYPHBIMHU IIEHHOCTSIMHU U COIUATBHBIM TTOJIOKCHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IMPOIIECCE COBMECTHOI'O BBITIOJHEHUS YU€OHBIX, O3HABATEIbLHBIX U
HCCIIEIOBATEIbCKUX 33/]a4, YBAXUTEIIFHOTO OTHOIICHUSI K MHEHHIO ONIIOHEHTOB MPU 0OCYKJICHUU CITOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJICPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOM M BOJIOHTEPCKOM NESATEIIbHOCTH;

2) NaTPUOTHYECKOr0 BOCIIMTAHMSA:

c(pOpMUPOBAHHOCTh POCCHUICKON Tpa’kKJaHCKONH HMASHTUYHOCTH, NaTPHOTU3MA, YBAXKCHHUSI K CBOEMY
Hapoay, 4YyBCTBa OTBETCTBEHHOCTHU nepesl PoauHoO, ropnocTu 3a ¢cBOM Kpai, cBOO PoauHy, CBOI SA3BIK U

KYyJIbTYpY, IIPOLIJIOE U HACTOsI1lI€e MHOTOHALIMOHAJIBHOTI'O Hapoaa Poccuu;

HOCHHOCTHOC OTHOLICHHE K MPUPOJHOMY HACICAWUIO U MMaMATHUKaM NPUPOAbI, TOCTHMIKCHUAM Poccun
B HAayKE€, HCKYCCTBEC, CIIOPTEC, TCXHOJIOTUAX, TPYAC,
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CIIOCOOHOCTH OIEHHMBAaTh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHUE W PAa3sBUTHE OWOJIOTHH,
IIOHWMAaHWsA 3HAYCHUA 6I/IO.TIOFI/II/I B IIO3HAHUWHU 3aKOHOB HpI/IpOI[I)I, B JXKHM3HHU YCJIOBCKA U COBpeMeHHOFO
oO1ecTBa;

HI[CfIHa)I y6e)KI[éHHOCTB, TOTOBHOCTHb K CIYXCHHUIO M 3alllUTC OTC‘-ICCTB&, OTBCTCTBCHHOCTH 3a €ro
Cyar0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCHUIMCKOro HAapo1a;
c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOIr'0 MMOBEJICHUS;

CITOCOOHOCTH OLICHUBATh CHUTyallMIO W TPHUHUMATh OCO3HAHHBLIC PCHICHUA, OPUCHTUPYACH Ha
MOPAJIBbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HAHWE JIMYHOTO BKJIAJa B IIOCTPOCHHUE YCTOHINBOTO Oy IYIIIETO;

OTBETCTBEHHOC OTHOIICHHME K CBOUM pPOAUTEIIAM, CO3JaHUIO CEMbH Ha OCHOBC OCO3HAHHOTIO
TIPUHATUSA EHHOCTEN CeMEMHOMN )KU3HU B COOTBETCTBUH C TpaaulysiM HapOJ0B POCCI/II/I;

4) 3cTeTHYeCKOT0 BOCIUTAHMSA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOUasl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOT'O TBOPYECTBA,
CIIOpTa, TpyAa, OOIIECTBEHHBIX OTHOIICHHI;

MMOHUMAaHWUE dYMOIMOHAITBHOTO BO3JACUCTBUS )KUBOW MPUPOILI U €€ IIEHHOCTH;

TOTOBHOCTb K CaMOBBIPpAXCHHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHUE IIPOSABJIATHL KadceCTBa
TBOp‘ieCKOﬁ JIMYHOCTH;

5) puzuyeckoro BOCHUTAHHUA, (POPMHUPOBAHUA KYJbTYPbI 3A0POBb H JIMOUUOHAIBHOIO
OJ1aromnoJyums:

IMMOHUMaHWE H peaju3allisl 3JIOpOBOTO M 0Oe3ormacHoro obpasa JKH3HU (3I0pOBOE THUTaHUE,
COOJIIOJICHUE TUTUCHUYECKHUX MPABUI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, PErysspHast
(usnyeckasi aKTUBHOCTB), OEPEKHOI0, OTBETCTBEHHOI'O M KOMIIETCHTHOIO OTHOIICHHS K COOCTBEHHOMY

(buznuecKkOMy M ICUXUYIECKOMY 3/I0POBBIO;

INOHMMAaHHUE HNCHHOCTU MpaBUJ WHAUBUAYAJIbHOI'O W KOJUJICKTHBHOTIO 0€e30I1acHOro IHOBCACHUA B
CUTyallusX, YIpOXaroluXx 3JOPpOBbIO U ) KU3HU .]'IIOI[CfI;

OCO3HAHWE MOCIICACTBUA U HENPHUATUS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTHKOB,
KypeHHUs);

6) TPy10BOT0 BOCIIMTAHMSA:
TOTOBHOCTH K TPYAY, OCO3HAaHME IIEHHOCTH MacTepCTBa, TPYA0JII0O0NE;

FOTOBHOCTh K AaKTHBHOHW NEATEJIbHOCTH TEXHOJOTMYECKONM M COIMaJIbHOM HampaBJI€HHOCTH,
CMOCOOHOCTh HHUIIMUPOBATh, INIAHUPOBATh U CAMOCTOSITCIIBHO BBIMOIHSTh TAKYIO JICSITSIIbHOCTD;

HWHTEpEC K pa3iIu4HbIM chepam npodecCHOHANBHON IesTeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymymiei mpodeccru U peaan30BbIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;
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TOTOBHOCTh U CITIOCOOHOCTH K 00pPa30BaHUIO M CAaMOOOPA30BaHUIO HA MPOTSHKCHUH BCEH KU3HU;
7) 3KOJIOTHYECKOT0 BOCTIUTAHUSA:

SKOJIOTHYECKH IeJIECO00pa3HOe OTHOIICHNE K MPHUPOJIC KaK NCTOYHHUKY JKHU3HH Ha 3eMJie, OCHOBE €&
CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS 3KOJIOTUYECKOH KyJIbTYypbl: MPUOOpPETEeHHE ONbITa TJIAHUPOBAHUS MTOCTYNKOB U
OIIEHKH WX BO3MOYKHBIX TTOCIE/ICTBUU JJISI OKPY>KAIOMIEH CPEIbI;

OCO3HaHUE TIT00aTBFHOT0 XapaKTepa dYKOJIOTHUSCKUX MPOOIEM U ITyTeH UX pelICHUs;

CIIOCOOHOCTh HCIOJIB30BaTh MpPHOOpETaeMble MpPH HM3YyYCHHH OWOJIOTHH 3HAHUST W YMEHHUS PH
petreHuu npodiieM, CBsI3aHHBIX C PAIMOHAIBHBIM IIPUPOIOTIOIH30BaHUEM (COOIOICHUE TTPABIIT TTIOBEICHUS
B MPHUPOJC, HAIMPABJICHHBIX HA COXPAHECHHWE PABHOBECHS B JKOCHCTEMAax, OXPaHy BHJIOB, SKOCHCTEM,
ouocdepsl);

aKTUBHOE HEIPUSITUE IOEUCTBUM, NPUHOCALIUX Bpe OKpY’Kalolled HNpUPOAHON cpele, yMEHue
MIPOTHO3UPOBATh HEOJArONpHATHBIE JKOJIOTHYECKHE IIOCIEACTBUS NPEANpPUHUMAaeMbIX JSHCTBHA U
Npe0TBpAIaTh UX;

HaJIMIUEC Pa3BUTOT'O0 3KOJIOTMYCCKOTO MbIIIJICHUWA, HKOJIOTUYECKOM KYJbTYpPBbI, OIIbITa OCATCILHOCTU
9KOJIOTUYECKOM HaITpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATLCA UMU B HO3HaBaTeJII)HOI>’I, KOMMyHI/IKaTI/IBHOI\/'I
)4 COI_[I/IaJII)HOi/’I IOPaKTUKE, TOTOBHOCTH K Y4YaCTUIO B HpaKTI/I“ICCKOI‘/'I ACATCIIBHOCTHU IKOJIOTHYECKOU
HaIrpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 NO3HAHUSA:

c(hopMHUPOBAHHOCTHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
W OOIIECTBEHHON TPAaKTUKH, OCHOBAHHOTO Ha NHAJNOre KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MecCTa B MOJIUKYJIBTYPHOM MHUPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M YHUTATEIbCKON KYJBTYpPbI KaK CpCACTBa BSaHMOHeﬁCTBHH MECKIY
JIOAbMH U IIO3HAHUA MHUpPaA,

IMIOHUMaHHE CTICHU(PUKNA OMOJIOTHHN KaK HAyKH, OCO3HAHHUS €€ poJu B (POPMUPOBAHUHN PALIIOHATHEHOTO
HAYYHOTO MBIIUICHUs, CO3JIaHUU IIEJIOCTHOTO MPEICTaBICHUS 00 OKPYKaloIlleM MHpE KakK O CIHHCTBE
MPUPOJBI, YEJIOBEKa W OOIIecTBa, B TO3HAHUW IPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU IIpodiieM
COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUYMMOCTH OHOJOTHH ISl COBPEMEHHON NMBUIIM3AIUM: OOCCIICUYCHHS HOBOTO
YPOBHsSI Pa3BUTHS MEIUIIMHBI, CO3/ITAHUE MEPCIECKTUBHBIX OMOTEXHOJIOTHUM, CIIOCOOHBIX PEIIaTh PECypPCHBIC
MpOOJIEMBI Pa3BUTHS UYEITOBEUECTBA, MOMCKA MyTeH BBIXOJA M3 TIOOATBHBIX JKOJIOTHUYECKHUX IPOOIEM H
o0ecrnieueHus Mepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB
1 (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAaHHOCTH B MOJYYECHHH OMOJIOTHYECKUX 3HAHWH B LEJSAX IMOBBIIICHUS OOIIENH KyIbTypHI,
€CTECTBEHHO-HAYYHOI TPaMOTHOCTH, KaK COCTaBHOHM 4acTH (PyHKIIMOHAIBHON IPaMOTHOCTH O0ydJaroImnxcs,
(hopmupyemoii npu n3yueHnH ONOJIOTHH;

INOHUMAaHUEC CYHIHOCTU MCETOAOB IMO3HAHHS, UCIIOJb3YCMbIX B C€CTCCTBCHHbLIX HAayYKax, cnoco0HOCTHU
HUCIIOJIB30BaTh IIOJYYa€MbIC 3HaHHWA [JId aHallku3a ¢ OOBSICHCHUS SIBJICHHH OKpYKarmero Mupa u
OpoUuUcCxoaauux B HEM HSMGHCHI/Iﬁ, YMCHUEC J€1aTh 000CHOBaHHbBIC 3aKIFOUYCHHSI HA OCHOBC HaYyYHBbIX (baKTOB
U UMCIOIUXCS TaHHBIX C LCJIBIO IMOJIYYCHUA JOCTOBCPHBIX BBIBOJIOB,
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CITOCOOHOCTH CaMOCTOSITEJILHO HCIIOIb30BaTh OHOJIOTUYECKHE 3HAHUS I pCIICHUA HpOGHeM B
PCATbHBIX )KU3HCHHBIX CUTYyaAIlUAX;

OCO3HAaHUEC ILICHHOCTH Haquoﬁ ACATCIIBHOCTHU, TOTOBHOCTH OCYLICCTBJIATH TIIPOCKTHYIO U
HCCIICOOBATCIIbCKYIO ACATCIIbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC,

FOTOBHOCTh M CITOCOOHOCTh K HEHNPEPHIBHOMY OOPA30BaHUIO W CaMOOOPA30BaHHUIO, K aKTHBHOMY
MOJTYYCHUIO HOBBIX 3HAHWUU 11O 6I/IOJ'IOFI/II/I B COOTBCTCTBHUU C ) KU3HCHHbBIMHU HOTpeGHOCTHMI/I.

METANPEAMETHBIE PE3YJIBTATbBI

MeranpenmMeTHble pe3ynbTaThl OCBOSHHSA y4eOHOro mpenmera «buomorusp»» BKIIOYArOT: 3HAYMMEBIS
st GpopMHUpOBaHUS —~ MHPOBO33PEHHUS]  OOYyYarOMIMXCS  MEXJIUCIUILUIMHAPHBIE  (MEXIIPEIMETHBIC)
oOIeHay4YHble TOHSATHS, OTpaXkalollde IeJIOCTHOCTh HAYYHOH KapTHHBI MHpPa W CIEeOH(PHUKY METOIOB
MIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIlECTBO, DHEPIus, SBJIEHUE, MPOIECcC, CUCTEMA,
Hay4YHBIH (akT, TPUHIUI, THUIOTe3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHsl, HCCIeOoBaHWe, HaOIIoJeHHue,
W3MEpeHne, OJKCIepUMEHT W [JpYyrux), YyHHBEpcalbHble YydeOHbIe JAeiicTBHUA (IO3HaBaTeIbHEIE,
KOMMYHUKATHUBHBIC, PETYISTUBHBIC), oOecrieunBaronue (popmMupoBanue (pyHKIIMOHATBHON T'PAMOTHOCTH U
COIIMAIBHON KOMIIETCHIIUH OOYyYaroIIMXCsl, CIOCOOHOCTH OOYyYarOIIMXCsl WCIIOIb30BAaTh OCBOCHHBIE
MEXIUCHUIITIMHAPHBIE, MHPOBO33PEHUYECKHME 3HAHUS U YHHUBEPCAJIbHBbIE ydeOHbIE [EHCTBHUS B
IIO3HABATEIBHOU U COI[MATILHOM MpPaKTHUKE.

MeTtanpeaMeTHbIE Pe3yiIbTaThl OCBOCHUS MPOTPaAaMMBI CPEIHETO OOIMIero oOpa30BaHUS TOJKHBI
OTpaKaTh:

OBiajieHNe YHUBEPCAJTbHBIMYI Y4e€OHBbIMH MO3HABATEIbHBIMHU JICHCTBUSIMU:

1) 6a30Bble JoruYecKue AeicTBUA:

CaMOCTOSITEIIbHO (POPMYITUPOBATh M aKTyallu3UPOBaTh MPOOJIEMY, pacCMaTpUBaTh ¢€ BCECTOPOHHE;

HCITIOJIB30BATH HpI/I OCBOCHUU 3HaHHI>i HpI/IéMLI JIOTUYCCKOI'O MBIINJICHUA (aHaJII/ISa, CHUHTEC3a,
CpaBHEHUsI, KilacCu(UKAIMKU, 00O0OIICHHUS), PACKPBIBATH CMBICT OHOJIOTHYCCKHUX MOHSATHH (BBIACIATH WX

XapaKTepHbIC MMPU3HAKH, yCTAHABINBATH CBSI3H C APYTUMH MOHSATHIMN);

OIIpCACIIATE LCJIIU ACATCIIBHOCTH, 3aJaBas IapaMEeTpbl U KPUTCPUU HUX IJOCTUIKCHUSA, COOTHOCHUTDH
PE3YyJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LICTISIMU;

KCIIOJIb30BaTh OMOJIOTHYECKUE IIOHSITHS JUIIsL 00BsICHEHUS CI)aKTOB M SIBJICHUM KUBOM OpUupoabI;

CTPOUTH JIOTMYECKHE pacCcyx JIeHus (MHAYKTUBHBIC, [EAyKTUBHBIC, IO AaHAJIOTMH), BBISBISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBACMBIX SIBJICHUSIX, (POPMYITHPOBATE BHIBOABI M 3aKITIOUCHUS,

IIPUMEHATh CXEMHO-MO/JIEJIBHBIE CPELICTBA [JIs IIPEICTABIIEHUS CYyLIECTBEHHBIX CBSA3€H M OTHOLUIEHUN
B M3yYacMbIX OMOJIOTHYECKUX O0BEKTaX, a TAKXKE IMPOTUBOPEUHI Pa3HOIO POJA, BBISIBJICHHBIX B Pa3IUYHBIX
MHGOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh IUIAH pEIICHUs NpoOJeMBI ¢ YYETOM aHallN3a HMEIOIMINXCS MAaTepHAIBHBIX H
HEMaTepHAJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JEITEIbHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM, OIIEHUBATH
PVICKH TIOCIE/ICTBUU JI€SITETLHOCTH;

KOOPJAWHHUPOBATH M BBITOJHATH PA0OTY B YCIIOBUSAX PEajbHOTO, BUPTYAILHOTO H KOMOWHUPOBAHHOTO
B3aUMOCHCTBUS;
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pa3BUBaTh KPEaTHUBHOE MBINIIJICHUE MPHU PEIICHUH )KU3HEHHBIX MTPOOJIeM.

2) 6a30BbI€ HCCJIEI0BaTEIbCKUE el CTBUS:

BJIAJICTh HAaBBIKAMH y4YEOHO-HCCIICIOBATEIILCKOM HM  TIPOSKTHOW  JSATCIBHOCTH, HaBBIKAMU
paspeuieHusi TpooOIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOUCKY METOJOB PELICHUS
MPaKTHYCCKHUX 3a/1a4, IPUMCHEHUIO PA3JIMYHBIX METOI0B IMO3HAHUS;

HCIIOJIb30BaTh Pa3JIMYHbBIC BUJIBI JICATCILHOCTH 110 MOJYYSCHUIO HOBOTO 3HAHMS, €r0 HHTEPIPETAINH,
NnpeoOpa3oBaHUI0O M MNPUMEHEHUIO B YYEOHBIX CHUTyallUsiX, B TOM YHCIEC MPH CO3JIaHUU Y4YEOHBIX H

COLIMAJIbHBIX ITPOCKTOB,

(opMupoOBaTF HAYYHBIH THII MBIOUICHUS, BIAJACTh HAYYHOH TEPMHHOJIOTHEH, KITFOUCBBIMHU
TIOHSITUSIMU U METOJIaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJlaud B 0OPa30BATEIbHOU NIESTEIHBHOCTH U KU3HEHHBIX
CUTYyaLUsIX;

BBISIBJISITH MPUYUHHO-CJIEJCTBEHHbBIE CBSI3M M aKTyaJIM3UpOBaTh 3aJady, BBIABUIATb THIIOTE3Yy €€
peleHus, HaxOoAWUTb apryMEHThl Il [10Ka3aTeIbCTBA CBOMX YTBEPKIACHMUM, 3axaBaTh HapaMeTpbl U

KPUTEPUHU PELICHUS;

AHAJIM3UPOBATh IOJIYYCHHBIC B XOJ€ PCHICHUS 3aJavdu pPe3yJIbTaTbl, KPUTHUYCCKMU OLCHHUBATH HX
JOCTOBCPHOCTD, ITPOTHO3HUPOBATH U3MCHCHUEC B HOBBIX YCIIOBUAX,

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM, OIICHUBATh NPUOOPETEHHBIN OTIBIT;

OCYIIIECTBJISITh  IIEJICHANPABIICHHBIM TMOUCK TMEpeHoca CPEeJACTB H  CIOCOOOB  JCUCTBUS B
Mpo(EeCCHOHATIBHYIO CPEY;

YMETHb NEPCHOCUTL 3HAHUS B IIO3HABATCIIbHYIO U MIPAKTHYCCKYIO o0Jact KU3BHCOACATCIIBHOCTH,
YMETHb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX IIPECAMCETHBIX O6J'IaCTef/'I;

BbIABHUT'aTb HOBBIC HACHU, NPCAJIaraTb OPUIMHAJIbHBIC NOAXOJAbI W PCHICHUA, CTABUTH HpO6J’IeMLI nu
3aa4uu, JOITYyCKAroImWe aJJbTCPHATUBHBIC PECIICHUA.

3) padora ¢ undopmanuei:

OPUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX HH(MOpMAIUU (TEKCTE Yy4EeOHOTro MocoOus, HaydIHO-
MOMYJISIPHOW JIUTEpaType, OMOJIOTHYECKHUX CIOBApsiX M CIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B
HaTepHere), aHanM3upoBaTh HWH(DOPMALMIO PA3ITUYHBIX BUIAOB M (OPM MPEACTaBICHUSA, KPUTHUECKH
OLICHUBATH €& JOCTOBEPHOCTH U HEMIPOTHUBOPEUUBOCTH;

(bopMyIHUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IMYHBIC METOIBI IIPHU ITOUCKE U OTOOpE OMOJIOTUYSCKOM
nHOopMaIn, HEOOXOIUMOMU JIJIsT BBITIOJIHEHUS YISOHBIX 3aJ1a4;

puoOpeTaTh ONBIT  HCHOJB30BAaHUS nHPOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
COBEPIICHCTBOBAThH KyJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAJIBHYIO (OpPMY MPEICTABICHUS OHUOJOTHYECKOW WH(OpMaIuu
(cxempbl, TpaduKH, JUArPaAMMBbI, TAOJIUIBI, PUCYHKH U JPYTOE);
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WCTIOJIF30BAaTh HAYYHBIN SI3BIK B KA4YECTBE CPENICTBA IpHU padoTe ¢ OMoIoTrmUecKol WH(pOpPMAIHCH:
MIPUMEHSITh XUMHUYECKHe, (Pu3MyecKkue u MaTeMaTH4YecKHe 3HAaKW U CHUMBOJIBI, (popMyIibl, abOpeBuartypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HArJISIHOCTH;

BJIAJICTh HaBBIKaMHU pPAaCIIO3HABAHUSA W 3allIUThI I/IH(i)OpMaI_II/II/I, HH(i)OpMaLIHOHHOfI 0€30ITacHOCTH
JIMYHOCTH.

OBJageHne yHUBepPCaJIbHBIMU KOMMYHHUKATUBHBIMH 1€iiCTBUAMU:

1) o0menme:

OCYIIECTBJISITh KOMMYHHKAIlMM BO BceX cdepax >KU3HU, aKTUBHO Y4YacTBOBaTh B JHAJIOTe WIIH
JINCKYCCHHM TI0 CYIIECTBY OOCYyX)JIaeMol TeMbl (YMCHHE 3aJlaBaTh BOIIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTCIIBHO BBIIIOJIHCHUS HpeﬂnaraeMof/'I 3a11aq1/1, yLII/ITBIBaTB I/IHTepeCLI U COIrJ1aCOBAHHOCTH HO3I/IHPII>1

APYrux y4aCTHHUKOB AUajiora Ujiin ):[I/ICKyCCI/II/I);

pacmo3HaBaTh HeBepOaJbHBIC CpEICTBA OOIICHUS, [OHUMATh 3HAYCHHE COIMANIBHBIX 3HAKOB,
MIPENOCHITIOK BOSHUKHOBEHHMST KOH(MIUKTHBIX CUTYallli, YMETh CMSTYaTh KOH(MINKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMHU CIIOCOOAMHM OOICHUS W B3aUMOJCUCTBUS, MOHUMATh HAMEPEHHsS JPYTHUX
JIFONIEH, TMPOSIBISATh YBAXKUTEIIFHOE OTHOIICHHE K COOSCEHHKY M B KOPPEKTHOHW (opme (hopMyIupoBath
CBOU BO3pPaKCHHS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PSHHS C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) COBMECTHAs eSITeJIbHOCTh:

IMOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMaHIHONW W WHIMBHIYaTbHOU pabOTHI MPHU pEIICHUN
OMOJIOTHYECKOW  MPOOJEMBI, OOOCHOBBIBATH  HEOOXOIMMOCTH  IPUMEHEHHsI  TPYIIOBBIX  (popm

B3aMMOJCHCTBUS MPH PEIICHUN YISOHOH 3a0a9u;

BBIOMPATH TEMATHKY W METOJBI COBMECTHBIX JICHCTBHI C yIETOM OOIIMX HHTEPECOB M BO3MOYKHOCTEH
Ka)JIOTO 4JICHA KOJUIEKTHUBA;

MPUHUMATh LIEJIM COBMECTHOM JeATEIbHOCTHU, OPraHW30BBIBATh U KOOPJMHUPOBATH ASUCTBUS MO €€
IOCTIDKEHUIO: COCTABIIATH IUIAaH ACHCTBUMN, PACIIPECIIATh POJIU ¢ YIETOM MHCHHH yYaCTHHUKOB, 00CYKIaTh

pe3yibTaThl COBMECTHOU padOTHhI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa W KaXKJIOr0 yYaCTHHUKAa KOMaHIbl B OOIIWA pe3ysbTaT o
pa3paboTaHHBIM KPUTCPHUSIM;

npeJyiaraTb HOBBIE TIPOEKTHI, OIICHUBATH WJICH C TTIO3UIIUH HOBU3HBI, OPUTUHAIIFHOCTHU, TTPAKTUIECKON
3HAYUMOCTH,

OCYHICCTBJIATL IMO3UTUBHOC CTPATCIUUCCKOC TIOBCIACHHUE B Pa3JIMYHBIX CHTyalUsdaX, IIPOABIIATH
TBOPYECTBO U BOO6pa)KeHI/IC, OBITH HMHHUIITMAaTUBHBIM.

OBgJ1ajleHNe YHUBEPCAJIbHBIMHU PEryjIsiTHBHBIMHY A€HCTBUAMM:
1) camoopranusanus:

WCIIOIB30BAaTh OMOJIOTMYECKHE 3HAHUS /IS BBISIBICHUS NMPOOJIEM M WX DPEIICHHs] B JKM3HEHHBIX U
YUEOHBIX CUTYaLMsIX;
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BBIOMpaTh Ha OCHOBE OMOJIOTHYECKNX 3HAHUII [I€JIEBBIE M CMBICIOBBIC YCTAHOBKH B CBOMX JIEHCTBUAX
Y MOCTYIIKAX MO OTHOIICHUIO K JKUBOW MPUPOJE, CBOEMY 3I0POBBIO U 3[J0POBBIO OKPY>KAIOIINX;

CaMOCTOATCIIbBHO OCYIICCTBJIATH IMO3HABATCIIBHYIO JCATCJIBHOCTDH, BBISBIISITH HpO6J’I€MI>I, CTaBUTh U
(I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3aJa4M B O6paSOBaTCJ'IBHOI>i JCATCIIBHOCTHU U )KU3HCHHBIX CUTYyalUAX,

CaMOCTOSITEJILHO COCTaBIIATH IUIAH PEMICHHWs MpPOOJIEMBI C Y4YETOM MMEIOIINXCS PECYpCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEANOUYTCHU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmMpsITh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHUIH;

JleJ1IaTh OCO3HAHHBIM BBIOOD, APryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHUE;
OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (DOPMHUPOBAHUIO W IIPOSIBIICHUIO ITUPOKOW IPYIUIIMU B PA3HBIX OOJIACTSIX 3HAHUM,
IIOCTOSTHHO TIOBBIIIATH CBOW 00pa30oBaTeIbHBIN U KYJIBTYPHBIH YPOBEHbB.

2) cCaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyalusiM, BHOCUTb KOPPEKTUBBI B I€STE€JILHOCTD, OLIEHUBATh COOTBETCTBUE
Ppe3yJIbTaTOB LIEIISIM;

BJIaJICTh HaBBIKAMU TO3HABATEIbHON pe(ieKCHr Kak OCO3HAaHHUS COBEpILIAEMbIX JCUCTBUH U
MBICIIUTEIFHBIX MPOIIECCOB, UX PE3yIbTaTOB M OCHOBAHMM, UCIIOIB30BATh MPUEMBI PePICKCHU TSI OIICHKHU
CHUTyallH, BLIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIIEHHUS 10 UX CHUXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAJIN3€ PE3yJIbTaTOB eI TeIbHOCTH;

3) npuHsiTHe ce0sl M APYrUX:

MIPUHUMATH Ce0s1, [IOHUMAasi CBOM HEJIOCTATKU M JTOCTOWHCTBA;

MPUHUMATh MOTUBBI U apIyMEHThI APYTUX MPU aHAJIU3€ PE3yJIbTaTOB JAEsITEeIbHOCTH;

MpU3HABaTh CBOE MIPABO U MPABO APYTUX Ha OMINOKU;

pa3BHBATh CIOCOOHOCTH MIOHUMATh MUP C TTO3HUITUU IPYTOr0 YeIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl ocBOeHUs mporpammbl COO mo 6mooruu Ha 6a30BOM YPOBHE BKIIFOYAIOT
crienupuaeckue sl yaeoHoro npenmera «buomorusy HaydHbBIe 3HAHUSA, YMEHUS W CIIOCOOBI TEHUCTBHIT TIO
OCBOCHHIO, WHTEpHpeTaIun
¥ TIpeoOpa3OBaHUIO 3HAHUN, BUABI MESITEIHHOCTH I10 TTOJYUYCHHIO HOBOTO 3HAHUS W MPUMEHCHHIO 3HAHUHA B
Pa3IUYHBIX YUCOHBIX CUTYAIUsIX, a TAKKE B PEAJBbHBIX )KU3HCHHBIX CUTYaIlUsAX, CBA3aHHBIX C Onosjorueii. B
nporpamMMe IpeIMETHBIE PE3yJIbTaThl IPEJICTABIICHBI 110 TOJIaM 00yYEHHUS.

[IpenmeTHBIe pe3ynbTaThl OCBOcHUs ydeOHoro mnpenmera «buonorus» ¢ 10 Kaacce TOMKHBI
OTpaKaTh:
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copMUPOBAHHOCTH 3HAHUNA O MECTE M POJU OMOJIOTHH B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O
BKJIAJIC POCCHICKHUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIHOHAIHHON
TPaMOTHOCTH Y€JIOBEKa JJIs PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIepKaHUe OMOJOTHYECKUX TEPMHUHOB U TIOHSITHN: )KU3Hb, KJIETKA, OPTaHU3M,
meTabonn3M (OOMEH BEIIeCTB W MOpEeBpallleHHe DHEpPruu), TomeocTas (camoperyisiuus), yYpOBHEBas
OpTaHu3aIys >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE (PEIPOMYKIINSI), HACICACTBCHHOCTH, H3MEHUNBOCTD,
POCT ¥ pa3BUTHE;

YMEHHUE U3JIaratb OMOJIOTHYECKHE TEOPHUHU (KJIETOYHAs, XPOMOCOMHAs, MyTAI[UOHHAsI, LICHTpaIbHast
JlorMa MOJIEKYJIsipHON Owmostornun), 3akoHbl (I'. Mennens, T. Moprana, H. W. BaBmioa) u yuenus (o
LIEHTpaxX MHOTO00pa3usl U MPOUCXOXKICHUS KyJbTYpHBIX pacTeHnii H. 1. BaBunona), onpenensTe TpaHUIbI
HUX NPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMCEHHEC BJIAJCTb MCTOJaMH HAYYHOI'O ITO3HAHUS B OMOJIOTUH: Ha6J'IIOILeHI/IC H OIIMCAHHC KHUBBIX
CUCTEM, ITPOUIECCCOB U HBHCHHﬁ, opraHusanyvs U IMPOBECIACHUC OMOJIOTUYECKOTO OKCIICPUMEHTA, BBIABUKCHUC
TUIIOTE3bI, BBIABJICHUEC 3aBUCUMOCTHU MEXKAY HCCICAYEMbIMU BCINYUHAMU, 0OBsICHCHHUE MOJIYYCHHBIX
PE3YIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpr/'I N 3aKOHOB, YMCHHC [O€JIaTb BBIBOABI Ha
OCHOBAaHUU TTOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIICIATH CYILIECTBCHHbIC IIPU3HAKH BHPYCOB, KIJIETOK MPOKApHOT M SyKapHoT,
OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH IIPOIIECCOB: OOMEHa BEIIEeCTB U
MIPEBpAICHUS SHEPTUH B KJICTKE, (POTOCHHTE3A, IJIACTUUECKOTO0 M PHEPTreTHIECKOro 0OMEeHa, XeMOCHHTE3a,
MUTO3a, Mel03a, OILUIOJOTBOPEHUS], PA3MHOXKEHUSI, UHAUBUAYAIBHOTO PA3BUTUSL OPraHU3Ma (OHTOI€HE3);

YMEHHUE TIPUMCHSITH IMOJIYyYCHHBIC 3HAHUS ISl OOBICHCHUSI OMOJIOTHYCCKUX IPOLIECCOB U SIBJICHHUM,
IUIS TPUHSTHAST TPAKTHYCCKUX PEIICHWH B TOBCEIHEBHON JKM3HHM C IEJBI0 OOecIiedeHus] 0e30MacCHOCTH
CBOETO 3J0pPOBbS U 3/0POBbSI OKPYXKAIOIIUX JIOJEH, COOJIOAEHUS HOPM TIPaMOTHOIO TIOBEJICHUSI B
OKPY’KaIoIeH MPUPOJTHON cpejie, TOHMMaHue HEOOXOMMOCTH HCITOJIb30BaHUS JIOCTHKCHUU COBPEMEHHOM
O6MOoJI0OTUH U OMOTEXHOJIOTUM IS paIlMOHAIBHOTO IIPUPOIONOIb30BAHUS;

YMEHHE pelIaTh 3JIEMCHTAapHbIE T€HETHUYECKHE 3aJlaul Ha MOHO- M JUTHOpHIHOE CKpEeIIUBaHHUE,
CLIEIJICHHOE HacJIeJOBAaHUE, COCTaBJIAThH CXEMbl MOHOTMOPHUIHOIO CKpELIMBAaHUS Ui NOpeiacKa3aHus
HacJIeJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINIOIHATH Ja0OpAaTOpHBIC M NMPAKTUUECKHUE PadOThI, COONIONATh IpaBmia Mpu pabore ¢
y4eOHBIM M J1JA00PAaTOPHBIM 000PYI0BAHHEM;

YMEHUE KPUTUYCCKU OICHUBATH M WHTEPIIPETHPOBATH HH(POPMAIHIO OHOJIOTHYCCKOTO CONSPIKAHUSI,
BKITIOYAIONIYIO TICEBIOHAYYHBIC 3HAHWUSI W3 PA3TUIHBIX HWCTOYHHUKOB (CpEICTBA MacCOBOW HH(MOpMAITUH,
HAyYHO-TIOMYJISIPHbIE MaTepuaibl), 3TUYECKHE acleKThl COBPEMEHHBIX HCCIICIOBAaHUNH B OHOJIOTHUH,
MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHE cO037aBaTh COOCTBEHHbBIC IMMCHMEHHBIC W YCTHBIC COOOIICHHUs, 0000Ias OWOJIOTHYECKYIO
I/IHq)OpMaI_[I/IIO 13 HECKOJIBKUX MCTOYHHUKOB, FpaMOTHO HCIIOJIB30BaThH HOHHTHﬁHLIﬁ annapaT 6I/IOJ'IOFI/II/I.

HpeI[MeTHLIe pPE3yJIbTaTbl OCBOCHUSA y‘l€6HOFO nopeamMmeTa «buomorusi» ¢ 11 Knacce JOJI>KHBI
OTpaXaThb:

cpopMUPOBAHHOCTH 3HAHUN O MECTE M POJU OMOJIOTHH B CHCTEME HAYYHOTO 3HAHHS €CTCCTBEHHBIX
HayK, B JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O
BKJIaJ€ POCCHHUCKMX M 3apyOeXHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OWOJIOTHH, (YHKIHOHAIHLHON
IPaMOTHOCTH Ye€JIOBEKa JJIsl PELeHUs )KU3HEHHbIX 3a/1a4;
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YMEHHE pacKpbIBaTh COJICP)KaHUE OWOJOTHYSCKUX TEPMHUHOB W TIOHSATHH: BWJ, TOIYJISIIS,
reHoOH/, HJBOJIIOLMS, JBWXKYIIHE CHIIBI ((PaKTOpbI) HBOJIOIMH, MPHUCIIOCOOIEHHOCTh OPraHU3MOB,
BHI000pa30BaHUE, SKOJIOTHYSCKHUE (PAKTOPBI, SKOCHCTEMA, MPOMYIICHThI, KOHCYMEHTBI, PEAYICHTHI, LICIU
MUTaHUs, YKOJIOTHYeCcKasl MupaMuia, OMoTeoreHos, onocdepa;

YMEHHUE H3JIaratb OHOJIOTHYECKHE Teopuu (dBostonuoHHass Teopuss Y. JlapBuHa, CHHTETHUYECKAs
TEOpHUsl DBOJIOIMH), 3aKOHBI W 3aKOHOMEpHOCTH (3aponpimieBoro cxoactsa K. M. bapa, depemoBanus
rJIaBHBIX HarpaBieHUH u myTteit spomonuu A. H. CeeproBa, ydenust o ouochepe B. U. Bepnajuckoro),
OIPEEIISATh TPAHUIIBI UX TPUMEHHUMOCTH K YKUBBIM CUCTEMaM;

YMEHHUC BJIAJACTh METOJAaMU HAYYHOI'O IMO3HAHUS B OMOJIOTHH: Ha6J'IIO,I[eHI/Ie 1 OIIMCAHHEC KUBBIX
CHUCTEM, ITPOLIECCCOB U HBJ'ICHPIﬁ, opraHu3anus U IIPOBCIACHUC OMOJIOTHYECKOTO OKCIICPUMECHTA, BBIABUKCHUC
TUIIOTE3bI, BBIABJICHHUEC 3aBUCUMOCTHU MCEXKAY MHCCICAYEMBIMU BCJINYUMHAMU, 0oOBsICHCHHE TOJIYYCHHBIX
PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHf/'I, TeOpI/Iﬁ 1 3aKOHOB, YMCHHC [€JIaTb BBIBOAbI Ha
OCHOBAHUWU ITOJIYYCHHBIX PE3YJILTATOB,

YMEHHE BBIICISITh CYIICCTBEHHBIC MPU3HAKH CTPOCHHS OHOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOIYJISALUH, TPOAYIECHTOB, KOHCYMCHTOB, PEIYIICHTOB, OHOICOIIEHO30B U JKOCUCTEM, OCOOCHHOCTH
IPOIIECCORB: HACJICJICTBEHHOMN M3MEHYUBOCTH, €CTEeCTBEHHOTO otbopa, BH1000pa30BaHus,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB, JSHCTBUS IKOJIOTHUYCCKUX (PAKTOPOB HA OPTraHU3MbI, IIEPEHOCA BEIIECTB
M TOTOKAa DHEPTrUH B DJKOCHCTEMAaxX, AHTPOIIOICHHBIX HW3MCHEHHUHW B JKOCHCTEMaxX CBOCH MECTHOCTH,
KpPyTroBOpPOTa BEIIECCTB U OMOTCOXUMHYECKUX ITUKIOB B OMocdepe;

YMEHHE TPUMEHSITh TMOJIyUYCHHBbIC 3HAHUS JIJI1 OOBSICHEHUS] OMOJIOTHYECKHX IPOIIECCOB M SIBIICHUM,
JUISL TIPUHSATHUSL NPAKTUYECKUX PELICHWM B ITOBCEIHEBHON JXM3HU C LEJIbIO oOecrnedeHus: 0e30MacHOCTU
CBOETO 3JO0POBBS H 3I0POBBSI OKPYKAIOIIMX JIONCH, COONIOACHUS HOPM TPaMOTHOTO TIOBEICHHUS B
OKpY>KaloIlel MPUPOJIHOH cpese, TOHUMMaHue HeOOXOIMMOCTH HCIIOJIb30BaHUS JIOCTHKEHUN COBPEMEHHOMN
OMOJIOTHH TSI PAITiOHAIBEHOTO TIPUPOAOIOIH30BAHNS;

YMEHHE pellaTh dJIeMEeHTapHble OMOJOTHYECKHE 3aJ1add, COCTABJISATH CXEMbI IEPeHOCa BEIIECTB U
SHEPrUM B SKOCUCTEMax (LIeTH MUTAHUA);

YMEHHUE BBIMOIHATH Ja0OpaTOPHBIE M NMPAKTUUECKHUE PabOThI, COONIONATh IpaBmwiIa Mpu padbore c
y4eOHBIM M JTA00PATOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OIICHUBATH U MHTEPIIPETUPOBATH HH(DOPMAILIUIO OHOIOTUYECKOTO COJIECPIKAHUS,
BKJIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS M3 PA3TUIHBIX HCTOYHUKOB (CpeacTBa MacCOBOH HHGpOpMAaIHH,
HAYYHO-IIOITYJIIPHBIC MaTEePHAIIbl), PACCMATPHUBATH TNI00AJBHBIC YKOJIOTHICCKHUE TTPOOIIEMbI COBPEMEHHOCTH,
(bopMUpOBATH TTO0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HITHIO;

YMEHHE co03/1aBaTh COOCTBEHHBIC NHUCHMEHHBIC M YCTHBIC COOOIIeHHUs, 00001Ias OWOJIOTHYECKYIO
nHGOPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, FPAMOTHO HUCIOJIb30BaTh MMOHITUHHBIN anmnapaT OMOJIOTHH.
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TEMATHUYECKOE IJIAHUPOBAHUE

10 KJJACC
Hetr/ HawumeHoBaHue paszenoB U TEM MPOrpaMMbl KosmmuecTBo yacos
Bcero  KoHTpOJIBHEIE IIpakTnueckue
paboThI paboThl
1 Bbrosorus Kak Hayka 2 0.5
2 7KuBBIe CHCTeMbI U UX OpraHu3alus 1
3 XYMUUECKUI COCTaB U CTPOEHUE KIeTKU 8 1
4 JKusHenesTebHOCTb KI€TKU 6
5 Pa3smMHOXeHMe 1 MHAVBHya/IbHOE pa3BUTHE 5 1
OpraHu3MOB
6 HacnefcTBeHHOCTE U USMEHUMBOCTL OPraHU3MOB 8 1.5
7 Cenekijust opranu3MoB. OCHOBbI OMOTEXHO/IOTUU 3
8 PesepBHOe Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 1 4
11 KJTACC
Her/ HaumeHOBaHMe pas3zeoB U TeM IIPOrpaMMbl KomuecTBO yacos
Bcero KoHtpoJibHBIE IIpakTnueckue
paboThl paboThI

1 DBOJIIOLIMOHHAS OMOJIOTHS 9 1
2 Bo3HUKHOBeHMe U pa3BUTHE KU3HU Ha 3emse 9 0.5
3 OpraHu3Mel U OKpYy’Karoliasi cpesa 5 1
4 Coo0111eCcTBa U 9KOJI0THUECKHE CUCTEMBI 9
5 PesepBHOe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 34 1 2.5
[MTPOI'PAMME

INOYPOYHOE IJIAHUPOBAHUE
10 KJJACC

OnekTpoHHbIe (U poBbIe) 0Opa3oBaTe/bHbIE
pecypchl

Bubnuoteka IIOK https://m.edsoo.ru/7f41c292
Bubymoteka ITOK https://m.edsoo.ru/7f41c292
BubmoTeka LJOK https://m.edsoo.ru/7f41c292
BubmoTeka LJOK https://m.edsoo.ru/7f41c292
BubnmoTeka LJOK https://m.edsoo.ru/7f41c292

Bubymoteka ITOK https://m.edsoo.ru/7f41c292
BubmoTeka LJOK https://m.edsoo.ru/7f41c292
BubmoTeka LJOK https://m.edsoo.ru/7f41c292

DsiekTpoHHBIe (LM poBLie) 00pa3oBaTebHbIE
pecypchl

Bubnuoteka IJOK https://m.edsoo.ru/7f41cc74
Bubnumoteka LJOK https://m.edsoo.ru/7f41cc74
Bubmoreka LIOK https://m.edsoo.ru/7f41cc74
BubnuoTeka LJOK https://m.edsoo.ru/7f41cc74
BubnumoTeka LJOK https://m.edsoo.ru/7f41cc74
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Het/

10
11

12

13

14

Tema ypoka

Bbronorus B cucrteme Hayk

MeTo/ibl TTO3HAHUS YKHUBOI TTPUPO/bI. [IpakTHUeCKast
paborta Ne 1 «Mcriosb30BaHe pa3IUUHbIX METO/[OB TIpH
U3ydyeHHUU OUOJIOrMUecKuX 0O bEKTOB»

Buosiornueckrie CUCTEMBI, ITPOLIECCHI U UX U3yUeHHe

XuUMHUYeCcKU cocTaB KieTKU. Bosia 1 MuHepasibHbie COU
Benku. CocraB u cTpoeHue 6e/lkoB

®epMeHTbI — OHOJIOrMUecKre KaTaau3aTophl.
JlabopaTopHast pabota Ne 1 «/3yueHue KaTaTUTAUECKOH
aKTUBHOCTH (pepMeHTOB (Ha TIpuMepe aMusIa3bl WA
KaTasiasbl)»

Yrnepoasl. JInnvasl

HyxneuHoBele kuciotel. ATD

Ncropusa 1 MeTobl U3yueHUs KeTKU. Kiletounas Teopus
KneTka Kak 1je/l0CcTHas KHUBasi cUCTema

CTpoeHue 3yKapuoOTHUeCKOH KiieTku. JlabopaTtopHas
pabota Ne 2 «/3yueHHe CTPOEHUS K/IETOK PACTEeHUH,
>KUBOTHBIX, TPUO0B M 6akTepuii 1o/, MUKPOCKOIIOM Ha
FOTOBBIX MUKpOIIperaparax U UX OrucaHue»

OO6MeH BelecTB WiIX MeTaboaru3M

doTtocuHTe3. XeMOCHHTEe3

DHepreTHuecKuii 06MeH

1

KonmuecTBo uacoB
Bcero KoHTpoJibHBIE

paboThI

Hata
ITpakTryeckue H3y4YeHUs
paboThI
0.5
0.5
0.5

DJIeKTPOHHBIe LU(PPOBLIE
obpa3oBaTesibHBIE PeCypPChl

BubmoTeka LJOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Bubmoteka IJOK
https://m.edsoo.ru/863e6122

Bubmuroteka IJOK
https://m.edsoo.ru/863e6564
Bubmoteka IJOK
https://m.edsoo.ru/863e674e
BubmoTeka LJOK
https://m.edsoo.ru/863e6b72
Bubnuoteka IJOK
https://m.edsoo.ru/863e6b72

Bubmuroteka IJOK
https://m.edsoo.ru/863e6870
Bubmoteka IJOK
https://m.edsoo.ru/863e6d5c
BubmoTeka LJOK
https://m.edsoo.ru/863e6e88

Bubmoreka IJOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

Bubnuoteka IJOK
https://m.edsoo.ru/863e766¢

Bubmoteka IJOK
https://m.edsoo.ru/863e7c98

BubmoTeka LJOK
https://m.edsoo.ru/863e7aae
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Het/

15

16

17

18

19

20

21

22

23

24

25

26

27

Tema ypoka

JKy3HeHHBIN LUK K1eTKU. [leneHue KaeTku. MUTo3.
JlabopaTtopHast pabota Ne 3 «HabsromeHre MUTO3a B
KJIeTKax KOHUYMKA KOpeIIIKa JIyKa Ha TOTOBBIX
MUKpOITperiapaTax»

BuocuHTe3 6esnka. Peakiiyisi MaTpUUHOTO CUHTe3a

TpaHcsiiuss — 6uocuHTes 6eka
HeknetouHblie (hOpPMbI KU3HU — BUPYChI

Dopmbl pa3sMHOXKEHUST OPraHU3MOB

Metios

O6pa3oBaHue U pa3BUTHE TOJIOBBIX K/IETOK.
OmogotBopenue. JlabopatopHasi pabota Ne 4 «V3yueHue
CTPOEHMUS IT0JIOBBIX K/I€TOK Ha FOTOBBIX
MUKpOIIperiaparax»

NupuBuyanbHOe pa3sBUTHeE OPraHU3MOB

I'eneTrika — HadyKa O HaCc/ieCTBEHHOCTHU U U3MEHUKMBOCTH

3aKOHOMEPHOCTH HacJ/le[j0BaHus IIPU3HAKOB.
MoHOTrubpHIHOEe CKpellBaHue

JurubpugHoe ckpelijiBaHre. 3aKOH HE3aBUCUMOTO
HacJie[j0BaHus TIPU3HAKOB

CijeryieHHOe Hac/ie/joBaH1e TIpU3HaKoB. JIabopaTopHast
pabota Ne 5 «/3yueHue pe3y/bTaTOB MOHOTHOPUIHOTO U
AUTHOPUAHOTO CKPEIUBAHUS Y AP030(H/Ibl HA TOTOBBIX
MUKpoOIIperaparax»

I'enetuka nosna. HacimemsoBaHue IpuU3HAaKoOB, CLIeII/IEHHbBIX C
I10JI0OM

1

paboThI

KomuecTBo yacos

Bcero KontposeHele IIpakTnueckue HW3yUYeHMS

paboThI
0.5

0.5

0.5

DJIeKTPOHHBIe LU(PPOBLIE
obpa3oBaTesibHBIE PeCypPChl

BubmoTeka LJOK
https://m.edsoo.ru/863e7dc4

Bubmorteka [IOK
https://m.edsoo.ru/863e796e
Bubmuroteka IJOK
https://m.edsoo.ru/863e796e
Bubmoteka IJOK
https://m.edsoo.ru/863e7540
BubmoTeka LJOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
Bubnmoteka IJOK
https://m.edsoo.ru/863e7f4a
BubmoTeka LJOK
https://m.edsoo.ru/863e81b6

Bubmoteka [IOK
https://m.edsoo.ru/863e8436
Bubmuoteka IJOK
https://m.edsoo.ru/863e86f2
Bubmoteka IJOK
https://m.edsoo.ru/863e8878
BubmoTeka LJOK
https://m.edsoo.ru/863e89a4
Bubnuoteka IJOK
https://m.edsoo.ru/863e8c60

Bubmuoteka IJOK
https://m.edsoo.ru/863e8c60
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Het/ Tema ypoka KonmuuecTtBO yacos Harta DJIeKTPOHHBIe LU(PPOBLIE

Bcero KoHTtposbHble ITpakTHueckue H3y4YeHUsI obpa3oBaTebHbIe PeCyPChbI
paboThI paboTsl
28 WsmeHuuBOCTb. HeHacnecTBeHHass U3MEHUYMBOCTD. 1 0.5 BubmoTeka LJOK
JlabopaTtopHast pabota No 6. V3yueHue https://m.edsoo.ru/863e8efe
MOAU(UKALIMOHHONW U3MEeHUYMBOCTH, TTOCTPOEHe
BapUalLMOHHOI0 psi/ila U BapUaLjMOHHOW KPUBOW»
29 HacneacTBeHHasi UBMEHUMBOCTD. JIabopaTtopHasi pabora No 1 0.5 BubmoTeka LJOK
7. «AHanmu3 MyTalui y po30(duibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpoOIpernaparax»
30 TI'eHeTuKa uesiOBeKa 1 Bubmmoreka LIOK
https://m.edsoo.ru/863e8d78
31 Pe3epeHblil ypok. O6006IIeHME IO TeEMe 1 1
«HacnefcTBeHHOCTh ¥ U3BMEHUUBOCTb OPraHUu3MOB»
32 Cenekyys Kak HayKa U IpoLiecc 1 Bubmuoteka IJOK
https://m.edsoo.ru/863e9214
33 MeToAb! ¥ JOCTW>KEHUS Ce/leKLUM PaCTeHUM U )KUBOTHBIX 1 Bubnmoteka IJOK
https://m.edsoo.ru/863e9214
34 BHOTexXHOJIOrUs KaK OTpac/b MPOU3BO/CTBA 1 BubmoTeka LJOK
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4
11 KJJACC
Het/ Tema ypoka KonuecTtBo yacoB Hara O/eKTpOHHbIe [TUPPOBbIe
Bcero KontposibHble IlpakThyeckue H3y4eHHs obpasoBaTebHBIE peCypPChI
paboThl paboThl
1 OBOJIIOLUST U METO/bI €6 N3yUeHUsT 1 Bubnmuoteka IJOK
https://m.edsoo.ru/863ea20e
2 Vicropusi pa3BUTHS TIpeCTaBIeHHI 00 3BOMIOLINU 1 Bubmoreka IIOK
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Het/

10
11

12

13

14

15

16

17

Tema ypoka

MukposBoJronus

IMonmyiAnms Kak s/1eMeHTapHasi eJUHULA BU/A U SBOJIIOLIUU.
JlabopaTtopHast pabota Ne 1 «CpaBHeHHe BU/IOB 110
MOP(}OJIOrHUeCKOMY KPUTEPUIO»

JBroKy1pe cuibl (371eMeHTapHble (haKTOpbl) SBOJIOLIMU

EcTtecTBeHHbIN 0TOOP U ero popmbl

Pe3yabTaThl 9BOJIIOLIUU: TIPUCTIOCOB/IEHHOCTh OPraHNU3MOB U
Bugoo0bOpa3oBanue. JlabopaTopHast pabota Ne 2 «Ormrcanme
MPUCIIOCOO/IEHHOCTH OpraHu3Ma U €€ OTHOCUTEe/IbHOIO
Xapakrepa»

HaHpaBHEHI/IH " IMyTHU MdKPO3BOJ/TFOLINH

HeobpatumocThb 3BOJTIOLAN
I/ICTOPI/IH JKHU3HH Ha 3eMJie U MeTOAdbl eé HU3y4deHUuda
T'unoresnl MPpOUCXOXAEHUSA )KU3HU Ha 3emiie

PasButHe x13HM Ha 3emJie MO 3paM U NeprUoAaM

OCHOBHBI€ 5Tallbl 3BO/IIOLUU PACTUTE/ILHOIO U JKUBOTHOT'O
mupa. ITpaktrueckas pabora Ne 1 «/3yueHre UCKOTIaeMBbIX
OCTaTKOB pacCTeHU! U )KUBOTHBIX B KOJIJIEKLIASX»
CoBpeMeHHas cHCTeMa OPraHU4ecKoro Mupa

DBOJIIOLUST UesioBeKa (aHTpororeHes)

ABrkyiue cumbl (akTopbl) aHTPOIIOreHe3a

OcCHOBHBIE CTaarK 3BOJIFOLMH YeI0OBeKa

paboThI

KommuectBo yacos

Bcero KontponbHele IlpakTuyeckue H3yUJeHHSA

paboThl

0.5

0.5

0.5

DJIeKTpOHHbIe LG pPOBbIe

obpazoBaTesibHbIe peCypChl

https://m.edsoo.ru/863e9570
BubnumoTeka LJOK
https://m.edsoo.ru/863e9cle
Bubnuoreka IJOK
https://m.edsoo.ru/863e99c6

BubnumoTeka LJOK
https://m.edsoo.ru/863e9da4
Bubnuoreka IJOK
https://m.edsoo.ru/863e9ed0
Bubnuoteka IJOK
https://m.edsoo.ru/863e9fde

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

Bubnuoteka IJOK
https://m.edsoo.ru/863ea5a6
BubnumoTeka LIJOK
https://m.edsoo.ru/863ea6bbe
Bubnuoteka IJOK
https://m.edsoo.ru/863ea8bc

BubnumoTeka LIJOK
https://m.edsoo.ru/863ea48e
Bubnuoteka IJOK
https://m.edsoo.ru/863eac2c
Bubnuoteka IJOK
https://m.edsoo.ru/863ead44
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Het/

18

19

20
21

22

23

24

25
26
27
28
29
30

31

32
33

34

Tema ypoka

UenoBeueckye packl U IPUPO/IHbIE aanTaldy yejoBeKa

Pe3epBHbIii ypok. O600611IeHMEe N0 TeMe «BO3HUKHOBEHHE U
pa3BUTHE )KHU3HHU Ha 3emiie»

OKOJIOTHSI Kak HayKa
Cpebl 0OUTaHUS U 9KOJIOTHYeCKHe (PaKTOpbI

AbuoTtnueckue aktopsl. JlabopatopHas pabota No 3.
«MopdoJtornueckre 0COGEHHOCTH PaCTEHHI U3 Pa3HBIX MECT
obutaHus». JlaboparopHasi pabota No 4. «BiusiHue cBeta Ha
POCT U pa3BUTHE UEPEHKOB KOJIEyCa»

BuoTnueckue pakTopsbl

DKOJIOTUYeCKHe XapaKTepUCTUKHU Nonyasanuu. [Ipaktnueckas
pabota Ne 2 «IToACUYET TJIOTHOCTH TOMYJIALMH pa3HbIX BUIOB
pacTeHUn»

Coob1ecTBa OpraHu3sMoB — OHOLIEHO3
DKOJIOTUUecKre CUCTeMbI (3KOCUCTEMBI)

OcHOBHBIe [T0Ka3aTean 3KOCUCTeMbl. DKOJIOruyeckKue
nupaMmubl. CBoiicTBa s3kocucteM. CykKiieccust
IMpupopgHbie 5KOCUCTEMBI

AHTpOMOreHHbIE 5KOCUCTEMBI
Buocdepa — ryobanbHast 3KocHucTeMa 3eMJTH

3aKOHOMEPHOCTH CYII[eCTBOBaHMS Orocdepsl

YesioBeuecTBO B OHOChepe 3emn
Cocyl11jeCTBOBaHHE MIPUPO/IbI U UeJIOBEUEeCTBa

Pe3sepeHbIii ypok. O60611ieHMe TeMbl «Co06I1[ecTBa 1

1

paboThI

KommuectBo yacos

Bcero KontponbHele IlpakTuyeckue H3yUJeHHSA

paboThl

0.5

0.5

DJIeKTpOHHbIe LG pPOBbIe

obpazoBaTesibHbIe peCypChl

BubnumoTeka LIJOK
https://m.edsoo.ru/863eaea2

Bubnuoteka IJOK
https://m.edsoo.ru/863eafec
BubnumoTeka IJOK
https://m.edsoo.ru/863eb10e

BubnumoTeka IJOK
https://m.edsoo.ru/863eb348

BubnumoTeka LJOK
https://m.edsoo.ru/863eb46a
Bubnuoreka IJOK
https://m.edsoo.ru/863eb46a
Bubnuoteka IJOK
https://m.edsoo.ru/863eb5fa

Bubnuoteka IJOK
https://m.edsoo.ru/863ebb5e
BubnmoTeka LIJOK
https://m.edsoo.ru/863ebd16

Bubmoteka ITOK
https://m.edsoo.ru/863ebale
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Het/ Tema ypoka KonuecTBO yacos Harta DJIeKTpOHHbIe LG pPOBbIe

Bcero KontponbHble IIpakTnueckue H3YY€HUA obpa3oBaresibHble pecypChbl
paboThI paboThl
9KOJIOTUYeCKHe CUCTeMbD»
OBIIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 34 1 2.5
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIUISI YYEHUKA

* buonorus / [Taceunuk B.B., Kamenckuii A.A., Py6omoB A.M. u apyrue /Ilox pen. [Taceunuka B.B.,
AxnonepHoe ob6miectBo «M3natensetBo «IIpocenienue»
* Buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6uos A.M. u npyrue /Ilox pex. [Taceunnka

B.B., Aknmonepnoe o6mectBo «M3narensctBo «IIpocBemnienuey

METOJUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Metoanyeckoe mocobue ans yunrens. [laceunnk. buonorns, 10-11 kmacc. ba3obrit

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NMHTEPHET

1. Beepoccuiickuit oOyuaronmii moptan "Poccuiickast anekTponHas mkoia"
2. O6yuatomuit moprtan "OTKPHITHIH ypoK"

3. UnrepaktuBHOE ocobue 1o 6uonoruu "Bupryanshas ouonorus. IToxroroska k TMA"

OTNPABUTENDL
MBOY "CpegHnan O6lweobpa3oBaTenbHas noanncaHo
LLikona Ne151 C Yray6neHHbIM

N3yyeHnem OTgensHbix MpegveTtos”

BNAAENEL CEPTUDUKATA
MakepoBa CHeyaHa BukTopoBHa

AONKHOCTb

[OunpekTop

CEPTUOUKAT

noaAnucAH
3AD6EID1257C8546CB4FIDEY9319C841 13.10.2023 14:53:11 MCK

noannucb BEPHA

JNeKTPOHHbIN AOKYMeHT rnepegaH yepes onepatopa 340 3A0 "TakcHeT" M1, 13 okt 2023 14:53:46 MCK
NpoeHTndunkaTtop gokymeHTa 2b0f46a5-70bd-43a7-97ed-870791c42f31 CrpaHuua 31m3 31



