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[TOACHUTEJIbHA A 3AIINCKA

[Ipu pazpaboTke nmporpamMmbl 10 OUOJIOTUU TEOPETUYECKYIO OCHOBY IS ONpEAENICHUs MOAX0I0B K (HOPMUPOBAHHIO COAEPIKAHUS YYEOHOrO MpeaMeTa
«buonorus» cocraBunu: kKoHuentyanbHble monoxeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IICJICH, COAEpXKaHUs, PE3yIbTaTOB OOyUCHHs U
TpeOOBaHUH K YPOBHIO IMOATOTOBKH BBITYCKHHUKOB, MTOJIOKEHUS 00 OOIIUX IENISIX U MPHUHIUIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHIE CHCTE MBI
cpenHero obmiero oopazosanus B Poccuiickoit denepannu, a Takke MOJIOKEHUS O crielupuKe OHOI0rHH, €€ 3HaYeHUH B TIO3HAHUU KMBOU MIPUPOJIBI U
o0ecCrieueHNr CYIIECTBOBAHHUS YeIOBEeYeCKOro odmiecTBa. COrilacHO Ha3BaHHBIM MOJIOKEHUSM, ONPEISICHBI OCHOBHBIC (DYHKIIMU MPOTPAMMBI I10
OuOJI0THH U e€ CTPYKTYpa.

[Tporpamma mo Ouonoruu MaéT NMpeACTaBICHHE O LENsiX, 00 oOmel cTpaTernu OOydYeHHWs, BOCIIUTAHUS W Pa3BUTUS OOYYAIOUIMXCS CPEICTBAMH
yueOHOro npeamera «buonorusi», onpeaenser 00s3aTeIbHOEC MPEAMETHOE COJEPKAHUE, €r0 CTPYKTYPY, paclpeieieHUE IO pas3jieiaM U TeMmaMm,
PEKOMEHIYeMYIO II0CJIeIOBATEIbHOCTh HM3Yy4YEHHUS Y4EeOHOro Marepuana C Y4&TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa3oBaTeIBLHOIO MPOIECCca, BO3PACTHBIX 0COOCHHOCTEH 00yUYarOIIUXCSl.

B nporpamMmme 110 OMOJIOTMH TaKKe YUYUTBIBAIOTCA Tpe6OBaHI/I$I K INTAHUPYCMBIM JIMYHOCTHBIM, MCTAIIPEAMCTHBIM W HNPCIMCTHBIM pPE3YyJibTaTaM
00y4eHust B pOpMUPOBAHNH OCHOBHBIX BH/OB YUE€OHO-ITO3HABATEIBHOM JAEATEIBHOCTH/yIEOHBIX ICHCTBUI 00YYaIOMIUXCS 10 OCBOCHUIO COZCPIKAHUS
Ouo0rnuYeckoro o0pa3zoBaHusl.

B nporpamme no 6uonorun (10—11 kmaccsl, 6a30BbIl ypPOBEHb) peaIN30BaH MPUHIUI MPEEMCTBEHHOCTH B M3YYEHUU OMOJOruu, Ojaroaaps 4emy B
HEel MpocMaTpHUBaeTCs HANpaBICHHOCTh HA Pa3BUTHE 3HAHUI, CBA3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHMUS, LIEHHOCTHBIX
OpPMEHTAIM JMYHOCTH, SKOJOTMUYECKOTO MBIIUICHUS, MPEJCTaBICHUH O 370pOBOM 00pase *KHM3HM M OEpex HBbIM OTHOLICHHEM K OKpYXKarolen
npupoaHoil cpene. IloaToMy Hapsay ¢ u3ydyeHUEM OOIIEOMOJIOTHYECKUX TEOPHM, a TakKe 3HAaHWW O CTPOCHMM JKMBBIX CHUCTEM pPa3HOrO paHra u
CYIIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOIECCOB B MpOrpamMMe MO OMOJIOTMU YJEIEHO BHMMAHHUE MCIIOJIb30BAaHHMIO MOJTYYEHHBIX 3HAHUH B
MIOBCEIHEBHOM JKU3HU JUIsl pELIEHUs TPUKIAJAHBIX 3aJa4, B TOM 4YHcJe: NPO(UIAKTUKM HACIEJACTBEHHBIX 3a00JI€BaHUN 4YellOBEKa, MEIUKO-
TEHETHYECKOr0 KOHCYJIbTUPOBAHMs, 00OCHOBAHHUS 3KOJIOIMUYECKH 11€1ecO00pa3HOro MOBEACHUS B OKPYKaIOLIed MPUPOIHON cpejie, aHaIu3a BIUSHUS
XO3SICTBEHHON JESTETPHOCTH 4YeJOBeKa Ha COCTOSHHWE TPUPOJHBIX M WMCKYCCTBEHHBIX OJKOCHUCTEM. YCHWIEHHWE BHUMAaHHS K TPUKIAIHON
HanpaBJIeHHOCTH y4deOHOro mpeamera «buosorus» MmpoauKTOBaHO HEOOXOAWMOCTBIO OOECIEYeHMs YCIOBHUU ISl PEHICHUs OJHOW M3 aKTYaJlIbHBIX
3a/1ad MIKOJBHOTO OHMOJOTHYECKOro 0O0pa3oBaHMs, KOTOpas MpesnosiaraeT (GopMHUpOBaHWE Yy OOYYAIOMIMXCS CIIOCOOHOCTH aJanTHpPOBATHCS K
M3MEHEHMSM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Bbuonorus Ha ypoBHE cpellHEro o01Iero oopazoBaHms 3aHUMAET BakHOE MecTo. OHa obecrieunBaeT GopMHUpPOBaHUE y 00YUaIOIIUXCS MPEICTaBIECHUN O
Hay4YHOM KapTHHE MUPA, paciiupsieT U 0000I1aeT 3HaHUs O )KUBOU MPUPOJE, €€ OTINYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3alliy U 3BOJIOLUH,
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co311a€T yCi10BuA JisA: IMO3HAHUSA 3aKOHOB JKUBOU IIpUupoabI, (bOpMI/IpOBaHI/IH (bYHKHHOHaHBHOﬁ I'PaMOTHOCTH, HABBIKOB 3JIOPOBOI'o U 0e301acHOTO
06pa3a KHU3HH, OKOJIOTHYCCKOI'O MBIIIJICHHUA, HEHHOCTHOT'O OTHOIICHUSA K JKHBOI Mpupoac U 4YCJIOBCKY.

Bosbiioe 3nauenue OMONOTHS MMEET TAKKE JJISl PELICHUs BOCIIUTATENBHBIX M Pa3BUBAIOIIMX 33/1a4 CPEIHEro O0IIEero o0pa3oBaHMs, COLMATU3ALNH
oOyuaromuxcs. VM3yduenue Ouonoruu oOecriednBaeT yciaoBUs sl (POPMHUPOBAHUS HMHTEIUICKTYaJbHBIX, KOMMYHUKALMOHHBIX U WH(OPMALMOHHBIX
HaBBIKOB, ICTETUYECKOH KyJIbTYphl, CHOCOOCTBYET MHTErpaluu OMOJOIMYECKMX 3HAHUM C NMPEJICTABICHUSAMM M3 JPYTrUX Y4eOHBIX IPEIMETOB, B
YaCTHOCTH, (PU3UKH, XUMHHM U reorpaduu. HasBaHHbIe MOJOKEHHUS O MpeaHa3HAuYeHUH y4eOHOro mpeamera «bHONOrHs» COCTaBWIM OCHOBY IS
OIpeJIeJIEHUs MTOAXO0I0B K OTOOPY M CTPYKTYPUPOBAHMIO €I0 COJEP KAHUS, IPEICTABIEHHOI0 B IPOrpaMMe 110 OMOJIOTHH.

OT10op copepkanus yueOHoro npeamera «bruosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH € MO3ULIMNA KyJIbTYpOCOOOPA3HOr0 M0/IX0/1a, B COOTBETCTBUU C
KOTOpBIM OOyd4aromuecs: JODKHBI OCBOWTH 3HAHWS W YMEHHA, 3HAYUMbIe sl (opMupoBaHUS OOIIEH KYIbTYpHI, ONpEACISIONINE aJeKBATHOE
IIOBEJICHHE YEJIOBEKa B OKPY’KaIOLIeH MPUPOAHOI cpesie, BOCTpeOOBaHHbIE B MOBCEJHEBHOM KU3HU U MpaKTUUeCKOH aesrenbHocTH. Ocoboe MecTo B
ATOH CHUCTEME 3HAHWH 3aHUMAIOT JJIEMEHTHI COIEp)KaHUS, KOTOPHIE CIIy)KaT OCHOBOW Ui (POPMHPOBAHUS MPEICTABICHUH O COBPEMEHHON
€CTECTBEHHO-HAyUYHOW KapTHHE MUpa U LIEHHOCTHBIX OPUEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOIIUX I'YMaHU3allui OMOJIOTMYECKOT0 00pa30BaHMUsL.

CtpykTypHpoBaHue cojepKaHHusl yd4eOHOro marepuaia B IporpamMme Mo OMOJOTMM OCYLIECTBICHO ¢ YYETOM MPUOPUTETHOrO 3HAUYEHUs 3HAHUM 00
OTJIMYUTEIBHBIX OCOOEHHOCTSAX YKUBOM MpPHUPONbI, O €€ YpOBHEBOH OpraHuM3allid U HBOJIIOLMU. B COOTBETCTBHH C 3THUM B CTPYKTYpe yuyeOHOro
npenMera «buonorus» BBIIEIEHBI CIENYIOIIME COAEpXkKaTelbHble JUHUU: «buomorus kak Hayka. Meroasl HaydyHOro mno3HaHus», «Kiletka kak
Ouosiornyeckas cucreMay, «OpraHusM Kak Ouosoruueckas cucrema», «CucrtemMa M MHOrooOpasue OpraHMYeCKOro Mupa», «IBOJIOLUS KUBOU
HPUPOABD, «IKOCUCTEMBI U IIPUCYIINE UM 3aKOHOMEPHOCTH.

Ienp n3ydenust ydeOHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE — OBJIaJeHME OOYUYalOIIMMHUCS 3HAHUSMH O CTPYKTYPHO-()YHKIIMOHAIBHOM
OpraHU3alMK )KMBBIX CHUCTEM PAa3HOI'0 paHra U NpuoOpeTeHre YMEHHUH MCMOIb30BaTh 3T 3HAHMS JJIs IPAaMOTHBIX JEHCTBUI B OTHOIIEHHH OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS Pa3IMUHbIX )KM3HEHHBIX TPOOJIEM.

JlocTuxxenue e u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE o0ecrieunBaeTcs pelieHneM CIIeIYIOIUX 3a1au:
OCBOCHHE OOYYAIOIIMMHCS CHCTEMbI 3HaHHK O OWOJOTHYECKUX TEOPHUSX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUjIaX, CIyKallux
OCHOBOM 117151 (hOpMUPOBAHMSI MPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpA, O METOJIaX HAyYHOTO MO3HAHUS, CTPOSHUH, MHOT000pa3uu 1

OCOOCHHOCTSX JKMBBIX CHCTEM Pa3sHOTO YPOBHA OpraHU3alli, BEIAAOMIUXCA OTKPBITHUAX U COBPEMEHHBIX UCCIICIOBAHUAX B 6I/IOHOFI/II/I;

q)OpMI/IpOBaHHe y 06yqa}0m1/1xc;1 IMMO3HAaBaTCJIIbHBIX, MHTCJUICKTYAJIbHBIX U TBOPYCCKUX CII0OCOOHOCTEH B MMponecce aHajin3a JaHHBIX O IYTAX Pa3BUTHA B
ouoJornu HAaYYHBIX B3IJIA10B, I/I)]Gfl " IOAXO0J0B K M3YUCHUTO KMUBBIX CUCTEM PA3HOT'O YPOBHA OpraHHU3allNN,
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CTaHOBJICHHE Y 00yUaronmxcs o01en KyabTypbl, PYHKIIMOHATBHONW IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa JKUBOH NPUPObI HA OCHOBAHUM 3HAHUM U OIBITA, [TOJIyYEHHBIX IIPU U3YYEHUU OMOJIOTHH;

(dbopMupoBaHHE Y 00YJAIONIMXCS YMEHUN WIUTFOCTPUPOBATH 3HAUYCHHUE OMOJOTMYCCKUX 3HAHUU B MPAKTHUECKOHN JESATEILHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCIIUTaHHE YOSKAEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEJIOBEKOM XHBOW MPHUPOJBI, HEOOXOIUMOCTH OEpPEeKHOTO OTHOUICHUS K HEl, cOOM0aeHus
TUYECKUX HOPM IIPU IIPOBEAEHUN OMOJIOTMUECKUX UCCIIeT0BaHMIA;

OCO3HAaHHUEC LICHHOCTHU OMOJIOTMYECKUX 3HAHUI JJIs1 TOBBILICHUS YPOBHSA 9KOJIOTUYECKOM KYJbTYPbI, IJIA (1)OpMI/IpOBaHI/I${ HAay4YHOI'O MUPOBO33PCHUS,

MPUMEHEHHE NPUOOPETEHHBIX 3HAHWW U yYMEHUW B IOBCEJIHEBHOW >KU3HU MJS OIEHKU IOCIEICTBUN CBOEH MEATEIBHOCTH MO OTHOIICHUIO K
OKpY’Karolen cpeae, COOCTBEHHOMY 3/10pOBbIO, 000CHOBAHHE U COOMIOACHNUE Mep MPO(PHUIAKTUKY 3200JI€BaHUN.

B cucreme cpeanero oduiero oopasobanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHE, SIBJISETCS 0053aTE/IbHBIM y4EOHBIM ITPEIMETOM, BXOISAIINM B
cocTaB IpeIMeTHOM 00sacTu «EcTecTBEHHO-HAYUHbIE IPEIMETHI».

Jlist m3ydenust 6uosoruu Ha 0a30BOM YPOBHE cpenHero obmiero oOpazoBanusi orBoautcs 68 vacos: B 10 kiacce — 34 yvaca (1 gac B Henenio), B 11
knacce — 34 gaca (1 yac B HeJen).

COAEPXAHUE OBYYEHMA. 10 KJIACC

Tema 1. buonorua Kak Hayka.

buonorus xak Hayka. CBsi3b OHOJIOTHHN C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMH €CTECTBEHHBIMU HayKaMu, (Guitocopuei, STUKOM, SICTETUKON 1
npaBoM. Ponb OGuonoruu B pOpMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI Mupa. CucreMa OMOTOTHYECKUX HaYK.

MeToap! TO3HAHUSI )KUBOU MTPUPOIBI (HAOII0IEHUE, DKCIIEPUMEHT, ONMMCAHNE, U3MEPEHHE, KIacCu(UKAIIIs, MOICTUPOBAHHE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

AemoHcTpauun:

IMoptpetst: Y. HdapBun, I'. Mennens, H. K. Konbuos, /[x. Yorcon n ®@. Kpuk.

Tabnuiel U cxeMbl: «MeTo bl TO3HAHUS KUBOU TTPUPOJIBI».
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NabopaTtopHbie U NpaKTUYeckme paborbi:
[TpakTuueckas padota Ne 1. «/crnoap30BaHue pa3IUIHBIX METOJIOB IIPH U3YYCHUN OMOJIOTHYECKHX 00BEKTORY.

Tema 2. }usble cuctembl U UX opraHU3aums.

JKusbie cucrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: ononorun. OTINYKE )KUBBIX CHCTEM OT HEOPTaHUYECKOH MPUPOJIBI.

CBoiicTBa 6uocHcTeM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alMM OMOCUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIN, TKaHEBbIA, OPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTe0eHOTUIECKHH ), OMOCHEPHBIH.

AemoHcTpayuum:

Tabnuiel u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «Y POBHU OPraHU3ALMH KUBOW IPUPOIBI».

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XumunuyecKknii coctas U CTPOEHUE KNETKMU.

XVMMHUYECKUH COCTaB KIETKU. XMMHUYECKHUE MIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI. BoJja 1 MUHEpaJIbHbIE BELECTBA.

@OyHKIMM BOJBI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanue ocMoTrueckoro d6anaHca.

benxu. Coctas u crpoeHue 0eKOB. AMUHOKHUCIOTHI — MOHOMEPBI OesIkoB. He3aMeHuMble 1 3aMEeHUMbIE aMUHOKHUCIIOTHI. AMHUHOKHUCIIOTHBIM COCTaB.
YPOBHU CTPYKTYpbI O€IKOBON MOJIEKYIIbI (IEPBUYHASL, BTOPUYHAS, TPETUYHAS U UYETBEPTUUHAS CTPYKTypa). XUMHUYECKHE CBOMCTBA OEIIKOB.
buonornyeckue pyHKINN OEIKOB.

®epMeHTHI — Onosiornyeckue Katanuzaropsl. CTpoeHue GpepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas cnenupuyHocts. KopepmenTsl. BuTaMuHBI.
Otnuuns GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.

VYrieBobl: MOHOCaxapuabl (TIOK03a, prd03a U e30Kkcupru003a), Aucaxapuasl (caxaposa, JaKTo3a) U moJiucaxapuabl (Kpaxmall, TIIMKOTEH,
LeJITI0103a). bruonornueckue GyHKIUN yrieBo0B.

Jlunuaer: Tpurnuuepuibl, pochonunuabl, crepouisl. ['napodunsHo-runpodobHbIe cBoiicTBa. buonornueckue Gpynkuuu nunuaos. CpaBHeHHE
YTJIEBO/IOB, OCJIKOB U JIUIHJIOB KaK MICTOYHUKOB SHEPIUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MoHOMepbl HykJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukiuu JJHK. Crpoenne u pynkunu PHK.
Bunet PHK. AT®: ctpoenue u GyHKIUH.

[uTonorus — Hayka o kieTke. Kinerounasi Teopus — npumep B3auMOJICHCTBUS UAeH U (aKTOB B HAYYHOM MO3HAHUH. MEeTO/Ibl N3YUEHUSI KIIETKH.
Knerka kak neioctHas xuBas cucrema. O0Iue Npu3Haky KJIETOK: 3aMKHYTasi HapykHas MemOpaHna, monekynsl JIHK kak reneruueckuii anmnapar,
cucTeMa CuHTe3a Oellka.

Tumel KJIETOK: yKapHOTHYECKas U poKaproTHueckasi. OCOOEHHOCTH CTPOCHHUS POKapuoTHyeckoi kietku. Kierounas crenka 6axrepuii. CTpoeHue
AyKapuoTHUECKOM KJIeTKH. OCHOBHBIE OTJIMYHS PACTUTENbHOM, )KUBOTHON U IPUOHON KIIETKH.
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[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTeHKa, TIIMKOKaluKe, uX GpyHkuuu. [lnasmarnueckas memOpaHna, e€ cBoicTBa U (DyHKIUH.
Huronna3ma u e€ opranounasl. OqHomemOpannbie opranou bl kiaetku: II1C, anmapat ['onbmpxu, muzocomsl. [101yaBTOHOMHBIE OPraHOUIBI KJIETKHU:
MUTOXOHJIPHH, IIacTu bl [Ipoucxoxaenne MUuToXoHIpuii u tiactu. Buasl mnactua. HememOpaHnHbie opraHOUIbl KJIETKU: pUOOCOMBI, KIIETOYHBIH
LEHTp, LIEHTPUOIH, PECHUYKH, KI'YTUKH. DyHKIIMN OPraHoUu10B KJIeTKH. BritoueHus.

Snpo — perynasTopHbiii HeHTp KIeTKu. CTpoeHue siipa: siiepHas 000J049Ka, KaproIyia3Ma, XpOMaTUH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

OemoHcTpauun:

Hoptpetsl: A. JleBenryk, P. I'yk, T. [lIann, M. Ilneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, K. M. bap.

[luarpammbl: «Pacripeenenne XuMUIECKUX 3JIEMEHTOB B HEXKUBOUM NIpupoae», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJIEN.
Tabauiet u cxemsl: «Ileprogndeckas Tabiniia XUMUYECKUX 3JIEMEHTOBY, «CTpoeHre MOJIEKYIbI BOIbI», «brocunTes 6enka», « CTpoeHne MOJIEKYIIbI
oenxay, «Ctpoenue pepmentay, «Hyknennossie kuciotsl. JJHK», «Ctpoenune monekynst ATy, «CtpoeHne sykapuoTHdecKon KieTkn», «CTpoeHue
KUBOTHOU KJIETKN», «CTpOEHUE PAaCTUTENIbHON KIIETKN», «CTPOECHHE MPOKAPUOTHUECKOMN KIETKN», «CTpoeHue sapa KIETKN», « Y TIEBOAbI»,
«JIunuaen.

O6opyaoBaHKe: CBETOBOM MUKPOCKOI, 000pYAOBaHUE I TPOBEICHUS HAOIIOCHUM, N3MEPEHHI, SKCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

NabopatopHble u npakTU4eckne paboTbi:

Jlaboparopnas pabota Ne 1. «M3yueHne KaTaIUTUHYECKONM aKTUBHOCTH ()epMEHTOB (Ha MpUMEpe aMUIIa3bl MU KaTalla3bl)».

Jlabopartopnast pabota Ne 2. «3yueHue CTpoeHUsI KIETOK paCTeHUM, )KUBOTHBIX U OaKTEPUIl 1101 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OMHUCaHUE».

Tema 4. }nsHeneAaTeNnbHOCTb KNETKMU.

OOMeH BelecTB, UM METa00JIN3M. ACCUMMIISIIINSA (TUTACTUYECKUI OOMEH) U AMCCUMMUIISLUS (SHEPreTHUYECKH 0OMEH) — JIB€ CTOPOHBI €IMHOTO
nporecca Mmerabonusma. Poiib 3aKOHOB COXpaHEHUs BEILECTB U YHEPTUU B TOHUMAaHUHU MeTaboJIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbIi. Ponb hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

dotocunTte3. CBeroBas U TeMHOBast (pa3bl poTocuHTe3a. Peakuuu Gorocunresa. IphekTuBHOCTH PoTOCHHTE3a. 3HAYCHHE (POTOCUHTE3A JIJIsl )KU3HU Ha
3emiie. Biusinue ycinoBuit cpeibl Ha POTOCHUHTES U CIIOCOOBI MOBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYole 0akTepuu. 3HaUeHHE XeMOCUHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KileTke. PaciienieHne BemecTB, BbIIEICHUE U aKKyMYJIMPOBAHNUE YHEPTUH B KJIETKe. DTallbl SHEPreTHYeCKoro oOMeHa.
I'mukonu3. bpoxkenue u ero Buasl. KucnopoaHoe okuciaeHne, WM KieToyHoe apixanue. OxucnurenbHoe GochopunupoBanue. I (HeKTUBHOCTh
SHEPreTHYecKOro oOMeHa.
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Peakun marpuunoro cuates3a. I'enernueckas uadopmarus u JIHK. Peanuzamnus renerndeckoit nHGopManuu B KiaeTke. [ eHETHYEeCKHi KO U €ro
cBoiicTBa. Tpanckpumnuus — marpuunslii cuate3 PHK. Tpancnsmus — 6uocuntes 6enka. Jransl Tpancisnun. KoaupoBanue aMuHOKUCIOT. Poib
prubocoM B OMOCHHTE3E OeKa.

Hexnerounsie ¢popmbl sxu3HU — BUpYCHI. McTopus oTkpbiTHst BupycoB (. 1. UBanoBckwmii). OcoOOEHHOCTH CTPOSHHS U )KU3HEHHOTO IIKJIa BUPYCOB.
baktepuodaru. bone3nu pacrenuii, )KMBOTHBIX U Y€JIOBEKa, BbI3bIBacMble BUpycaMu. Bupyc ummynozaeduimra yenoseka (BUY) — Bo3Oyaurens
CIINda. OGpartHasi TpaHCKPHUIIIMA, peBepTaza U uuTerpasa. [Ipopunakruka pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUM.

OemoHcTpauun:

Ioptpetst: H. K. Konsuos, J1. . UBanosckuit, K. A. Tumupsizes.

Tabnauubl u cxembl: «Tunel nuranusy, «Metadbonuzmy», «MUTOXOHIPUS», « JHEPTETHUECKUN 00MeHY, «XitoporiacTy, «@oTocunresy, «CTpoeHue
JHK», «Ctpoenue u pyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['enetnyeckuit koay», «Bupyce», «bakrepuodaru», «CTpoeHHe U )KU3HEHHBIN
ki Bupyca CITN/1a, 6akrepuodaray, «Permmkarus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Y asoenne JJHK u tpanckpunimsy, «buocuntes 6enka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema 5. PasamHOXXeHue n UHAMBUAYaNbHOE pa3BUTUE OPraHU3MOB.

KiteTounslii UK, WK )KU3HEHHBIN UK KiteTkd. MaTepdasza u muto3. [Ipomecchl, mporekarmue B uHTepdase. Permmkarus — peakiys MaTpUIHOTO
cunresa JIHK. Ctpoenne xpomocom. XpoMOCOMHBII HabOp — KapuoTuI. JIUMIoniHbIN U raraouAHbIH XpOMOCOMHBIE HA0OPBI. XPOMAaTH/IbI.
[{uronornyeckne OCHOBBI pa3MHOKEHHUSI U HHIMBUYAIIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenune knetku — Mmuto3. Craguu mutosa. [Iponeccsl, mpoucxoasiye Ha pa3HbIX CTaAuAX MUTO3a. bronornueckuii CMpICI MUTO3A.
[IporpamMmmupyemas rudesnb KJIeTKH — alomnTo3.

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecronoe U nojoBoe. Bupl 6ecroaoro pa3MHOXKEHUS: JIeIeHUe HaJBOE, TOYKOBAaHUE O/IHO- U MHOTOKJIETOYHBIX,
CHopooOpazoBaHue, BEreTaTUBHOE pa3MHOXKEHKE. VICKycCTBEHHOE KIIOHMPOBAaHUE OPTaHNU3MOB, €r0 3HaY€HUE I CEJEKIUU.

[TonoBoe pa3MHOMXKeEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Cranuu meiiosa. [Ipoueccel, mpoucxozsiuye Ha cragusax Meiosa. [losenenue xpomocom B Meitoze. Kpoccunrosep. buonoruueckuii cMbica u
3Ha4YECHHUE MeWo3a.

["amerorenes — nporecc 06pa3oBaHus MOJOBBIX KIETOK y *KUBOTHBIX. [1010BbIE kKene3bl: cCeMEHHUKU U SMYHUKH. OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CrepMaTo30u 1, SHIeKIIeTKa) — cliepMaToreHes u oporene3. OCoOEHHOCTH CTPOEHUS AULEKIIETOK U CIIEPMaTO30HU10B.
OmnonorBopenue. [lapreHorenes.

WunuBuayansHoe pa3BUTHE (OHTOTeHE3). DMOPHOHAIBHOE Pa3BUTHE (AMOpHOreHe3). DTarbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOUHBIX KUBOTHBIX:
npobieHue, racTpynsauus, opranorenes. [loctamOpronanbHOe pa3BuTHE. TUIIBI TOCTIMOPUOHAIBHOTO PAa3BUTHS: MPSMOE, HEMPsIMOe (JINYMHOYHOE).
Bnustnue cpeapl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPO/ICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOI'O PaCTEHUS: CTPOCHHE CEMEHH, CTaIuU Pa3BUTHSL.

AemoHcTpauyuum:
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Tabauib! 1 cxembl: «@opMbI pa3MHOKEHHS OPraHU3MOBY, «JIBOMHOE OIJIOOTBOPEHHUE Y IBETKOBBIX pacTEHUI», «BereTaTHBHOE pa3MHOKEHUE
pactenuii», «Jlenenue kietku 0akTepuin», «CTpOCHHE MOJIOBBIX KIETOK», «CTpoeHrne XpoMocoMbl», «Kierounbrii mukmy, «Permmikanus JJTHK»,
«Muto3», «Melosy, «lIpsimoe u HenpsiMoe pa3BUTHE, «I 'aMeTOreHe3 y MIEKOMUTAIOIIMX U YelIoBeKa», « OCHOBHBIC CTaJIMU OHTOTCHE3a.
O06opyaoBaHme: MUKPOCKOT, MUKpoTpernaparsl «CriepMaTo30UIbI MICKOUTAIOMIETOY, «SIHIIEKIeTKa MIIEKOTTUTAIONIeT0», «KapnoknHes B KIIeTKax
KOpeIIKa JyKay, MarHuTHas MOJeIb-anuinkaius «/lenenue kinetku», monens JIHK, Moaens meradazHoii XpOMOCOMBI.

NabopartopHblie u NnpakTUYeckue paboTbl:

Jlaboparopuas padota Ne 3. «HaGnrogeHre MuTO3a B KJIIETKaX KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax».

Jlaboparopnas padota Ne 4. «M3yueHune cTpOCHUS MOJIIOBBIX KJIETOK HAa TOTOBBIX MUKpOMpENnapaTax.

Tema 6. HacheacTBEHHOCTb M U3MEHYMBOCTb OPraHM3MOB.

[Ipenmer u 3agauu renetuku. Mcropus pazsutus reHeTuku. Ponib nuronorun u 3MOpHOJIOrMH B CTAaHOBJIEHUH T'eHETUKU. Britan poccuiickux u
3apyOeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTO bl TeHETUKH (THOPUI0IOTNYECKUM, IIUTOr€HETUYECKHUH, MOJIEKYIISIpHO-TeHeTHYeCKUii). OCHOBHBIE
T€HETUYECKUE NOHATHUSA. | eHeTHUecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIUBaHUM.

3aKOHOMEPHOCTH HaclleIOBaHMsl IPU3HAKOB, ycTaHOBJIEeHHbIEe I'. Menaenem. MoHOrnopuaHoe ckpemuBaHue. 3aKoH eIMHO00pa3usi THOPHI0B IEPBOIO
nokosieHus. [IpaBuno noMmuHupoBaHusl. 3aKOH paclleIIeHUs IpU3HaKoB. ' unoresa unctorsl ramer. [1oaHOE U HEMOIHOE JOMUHUPOBAHUE.
JurndpuiHoe cKpeuBaHue. 3aKOH He3aBUCUMOI'0 HAacIeI0BaHUs PU3HAKOB. L{uToreHeTnueckre OCHOBBI TUTHOPUHOTO CKpPEIIMBaHUS.
Ananusupytoliee ckpenyBanye. Vcnonb3oBaHne aHATU3UPYIOIIEr0 CKPEIMBAHUS AJISl ONIPEIeNICHHs TEHOTHIIa 0COOU.

CuenuieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY HacjlaeI0BaHuIo TeHoB. HapyiieHue crenieHust reHoB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpoMOCOMHast TEOPUS HACIEACTBEHHOCTH. [ eHeTUYeCKHEe KapThl.

I'enetuka nona. XpoMOCOMHOE ONpEEIeHHUE M0J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBIL. | OMOramMeTHbIE U reTEpOraMeTHbIE OPTaHU3MBI.
HacnengoBanue npu3HaKkoB, CLEIIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHibl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHAs!. POJIb cpeibl B HEHACIEACTBEHHON N3MEHYMBOCTH. XapaKTEPUCTHKA
MOJU(UKAMOHHON H3MEHYMBOCTH. BapraninoHHslii psit 1 BapuaunoHHas Kpusas. Hopma peakunu npusHaka. KojgruecTBeHHbIE M KaueCTBEHHBIE
MPU3HAKU U UX HopMa peakuuu. CBoicTBa MOIU(UKAIIMOHHOW H3MEHYUBOCTH.

HacnencrBenHast, Wiy reHOTUNIMYECKas, K3MEHUYUBOCTh. KOMOMHATHBHASI N3MEHYMBOCTH. Meiio3 1 1oJI0BOI Mpoliecc — 0CHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. MyTanmoHHast u3MeHUnBOCTh. Kitaccudukanus MyTranuii: reHHble, XpOMOCOMHBIE, FTeHOMHBIE. YacToTa U IpUYUHBI MyTallUH.
MyTtareHHble pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIJIOB B HacseACTBeHHOM n3MeHunBoct H. U. BaBuiosa.

BresaepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka yenoseka. Kapuorun yenoeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA: T€HEAIOTHYECKUA, OJM3HELIOBBIN, INTOTeHETHYECKUH,
OMOXUMHYECKUN, MOJIEKYIApHO-TeHeTuYecKuil. COBpeMEHHOE OIpe/ielIeHre FeHOTUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUITMPOBAHKE, B TOM
yucie ¢ nomouisio [11[P-ananuza. Hacnencrsennble 3a001eBaHus YeI0BEKa: TeHHbIE O0JIe3HH, O0JIE3HU C HACNIEACTBEHHON NPEApacoNoXeHHOCThIO,
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XpoMocoMHbIe Oosie3Hn. CoMaTHuecKue U reHepatuBHble MyTanuu. CTBoJIOBbIE KiIeTKHU. [IpMHIKIIBL 310pOBOTr0O 00pa3a >KU3HU, IUArHOCTUKH,
npo(UIAKTUKY U JICUCHHS TeHETUYEeCKUX Ooe3Hel. Menuko-reHeTn4eckoe KOHCYIbTUPOBaHUE. 3HAYCHUE METUIITHCKON TeHETUKH B
IPEJOTBPALCHUN U JICYEHUN FeHETUYECKUX 3a00JIeBaHUI YETI0BEKa.

AemMoHcTpauuum:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®@pus, C. C. YerBepuxos, H. B. Tumodees-Pecosckuii, H. Y. BaBuios.

Tabnuuel u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IUTOIC€HETHUECKasi OCHOBaY, «3aKOH PACLICTIIICHUS U €r0 HUTOI'€HEeTHUECKasi OCHOBaY,
«3aKOH YHCTOTHI TaMeT», «lurubpuanoe ckpemmBanney, «L{utomornueckne OCHOBBI JUTHOPUAHOTO CKpEIIMBaHU», «Meiio3y, «B3anmoaencTeue
QJIIENIBHBIX T€HOBY, «| '€HeTHYeCKue KapThl pACTCHUM, )KUBOTHBIX U YeJI0BEKay, «I'eHeTHKa nojia», «3aKOHOMEPHOCTH HAaCJIEA0BaHNUs, CLIEIUIEHHOIO ¢
noJioM», «KapuoTumel 4eaoBeKa U )KUBOTHBIX», «Bupl m3MeHUnBOCTIY, «MonupuKaoHHas N3MEHIUBOCThY, «HacnenoBanue pesyc-axropay,
«['eneruka rpynn kposw», «MyTannoHHasi U3MEHUYUBOCTH.

Ob6opynoBanue: Mmoaenu-amuInKanun «MoHOTHOpHIHOE CKpeluBanuey, «HemomHoe foMuHIpOBaHUEY, «{urudbpuanoe ckpemmBanuey, «Ilepekpéct
XPOMOCOM», MUKPOCKOII U MUKponpenapar «/[pozoduia» (Hopma, myTauuu GopMbl KpbUIbEB U OKPAcKH Tena), repoapuii «I opox mOCeBHOM.
NabopartopHbie U NnpakTU4ecKkue pabortbi:

Jlaboparopras padota Ne 5. «M3ydeHue pe3ynbTaToB MOHOTHOPHIHOTO ¥ TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX
MUKpOIIpenaparax.

JlaGopatopnast padota Ne 6. «3yueHre MotupUKaIMOHHON N3MEHUYUBOCTH, TOCTPOSHIE BAPHALMOHHOTO PsiJia M BAPHALIMOHHON KPUBOW.
JlaGopatopHnas pabota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[IpaxTuueckas padora Ne 2. «CocTaBiieHue 1 aHaJIu3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenekuusa opraHuamos. OCHOBblI 6MOTEXHOIOTUMN.

Cenekuus Kak Hayka  rpoliecc. 3apoXkaeHue celeKuu 1 jomectukanus. Yuenue H. M. BaBunoBa o neHTpax mpouCcX0KACHUS 1 MHOT00Opasus
KYJIbTYPHBIX pacTeHUH. LIeHTpbI MpouCX0KAeHMs TOMAIIHUX )KUBOTHBIX. COPT, MOPO/1a, IITAMM.

CoBpeMeHHbIE METOIbl CeNeKIIMU. MaccoBBIN M MHAMBHIyalbHbIM OTOOPHI B CENEKIIMHN pacTeHHUH 1 )KMBOTHBIX. OlleHKa KCTepbepa.
bnuskoponcTBeHHOE ckpermyBanue — MHOpuAUHT. Yncras auHus. CKpellluBaHue YUCThIX JIMHUN. ['eTeposuc, mnu rudpunnas cuna. Hepoactsennoe
CKpelrBanue — ayTopuaunr. Otnanénnas rudpuanzanus u e€ ycnexu. VckyccTBeHHBIN MyTareHes  MmojydeHue NOJIUIIona0B. JlocTuxenus
CEJIEKLINN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak orpacib NpoU3BOACTBA. [ eHHast nHxkeHepus. Jtanbl co3fganus pekomounanTHoi JIHK u Tpancrennsix opranu3moB. Kierounas
nHxeHepus. Kiertounsle KylbTypbsl. MUKPOKIIOHAIBHOE pa3MHOKEHHE pacTeHU. KIOHMpOBaHNe BBICOKOIIPOIYKTUBHBIX CEIbCKOXO35MCTBEHHBIX
OpraHu3MoB. DKOJIOrHYecKkre U 3Tndeckue npodieMsl. 'MO — reneTnyecku MOAU(UIIMPOBAHHbBIE OPIaHNU3MBI.

JleMoHCTpanuu:

Ioprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHoB.
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Tabauie! u cxeMbl: kapTa «L{eHTpbI TPOUCXOXKACHUS U MHOTOOOPa3Hsl KyJIbTYPHBIX pacTeHHiD», «[ lopopl JoMaIIHUX KUBOTHBIXY», «CopTa
KYJIBTYPHBIX pacTeHuit», «OTnanéHnas rudpuauzaiusy», «Padbotsl akagemuka M. @. Banosay, «[lomumionausy», «O0beKTH OMOTEXHOIOTUNY,
«KnetouHble KyJIbTypbl U KIOHUPOBaHUEY, «KOHCTpyHpoOBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opyaoBaHue: MYJISDKY TUIOZIOB U KOPHETLIONOB TUKHUX (DOPM U KYJIBTYPHBIX COPTOB pacTeHuid, repoapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHUSI.
NabopaTtopHbie U NpaKTUYeckme paborbi:

Okckypcusi «OCHOBHBIE METOJIbI U JOCTUKEHHS CEJICKIIUU PACTEHUN U )KUBOTHBIX (Ha CENIEKLMOHHYIO CTAHIIUIO, TNIEMEHHYIO epMy,
COPTOUCHBITATENIbHBIA YUYaCTOK, B TEINTIMYHOE XO351UCTBO, J1a00OPaTOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KNACC

Tema 1. 3BonoumoHHana 6uonorus.

[Ipennochuikyu BOZHUKHOBEHUS 3BOJIIOLUOHHON TEOPUU. DBOIIOLUOHHAS TEOPUS U €€ MeCTO B OMoJoruu. BinsHue 3BOIOLIMOHHON TEOPUH HA
pa3BuUTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenpcTBa BOTIONHH. [1aeoHTOIOrHUECKHE: TOCTIEI0BATEIBLHOCTD MOSIBIICHHUS BHJIOB B MTAJICOHTOJIOTUYECKOH JICTOMHCH, TIEPEXOTHBIE (POPMBI.
buoreorpaduyeckue: cxoacTBo u paznuune payH u Gprop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOJCTBA U pa3Inyuns SMOPUOHOB Pa3HbIX BUIOB T03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
PYAMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJEKYIIpPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa00JINYECKUX ITyTeH
y BCEX OpraHU3MOB.

OBomonnonHas teopus Y. [lapeuna. [Ipennoceiiiku BOSHUKHOBEHMSI JapBUHU3MA. [[BIDKYIIME CUIIBI 3BOJIIOLIMN BUI0B 110 JlapBUHY (M30BITOYHOE
Pa3MHOKEHHUE TIPU OTPAHUYCHHOCTH PECYpPCOB, HEOMpeIeIEHHAS U3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus Botorun (CTID) u e€ 0CHOBHBIE MOJ0KEHUS.

Muxkposontornus. [Tonmynsius kak eTuHUIA BUa U 3BOJIIOLUY.

JIBroky1e cuiibl ((hakTophl) SBOJIIOLKHN BUIOB B IpUpoie. MyTallMOHHBIN Mpoliecc U KOMOMHATUBHAs U3MEHUMBOCTh. [10NMyIsIIMOHHbBIE BOJIHBI U
npetid renos. M3omsimust © Murpanus.

EcrecTBeHHbII 0TOOp — HanpaBIsIOmUi GakTop BOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Iprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTat 3Boitouuu. [Ipumeps! nmpucnocoOiennii y opranuzMoB. ApoMopdo3bl U UANO0AJalTaI[|H.

Bun u BunooGpaszosanue. Kpurepun Buga. OCHOBHBIE (POPMBI BUI000Pa30BaHUs: reorpauieckoe, IKOJIOTHIEeCKOe.

MaxkpoaBosmtorus. @opMbl 3BONTIONUE: (UIeTHYECKas], TMBEPTeHTHAs, KOHBEpreHTHas, apajuienasHas. HeoOpaTuMOoCTh 3BOTIOIHH.
IIponcxoxkaeHne oT HecleUaIN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. AganTuBHas pagdanusl.

AdemoHcTpauun:

Hoptpertsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuit, K. M. bap, D. I'ekkens, @. Mromep, A. H. Cesepiios.
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Tabnuuel u cxembl: «Pa3BUTHE OPraHMUYECKOro MUpa Ha 3eMie», «3apOo Iy IO3BOHOUHBIX JKUBOTHBIX», «ApXxeonTepukcy, «DopMbl O00pbObI 32
cyuiectTBoBaHue», «EcTecTBeHHBIN 0TOOPY», «MHOT000pazne COPTOB pacTeHuit», «MHOroo0pasue nopos JKUBOTHEIX», «[lomynsauuuy, «MyTaroHHast
HU3MEHYUBOCTHY», «ApoMopdo3bl», «Mnuoananranumn», «O0mas nqeresepanus», «JBuxymiie cuiisl 3Boonuny, «Kapra-cxema mapuipyra
nyremectsus Y. lapsuna», «boprba 3a cymecrBoBanue», «IIpucrnocobieHHOCTs opranu3MoBy, «I eorpaduueckoe Bua0o0Opa3oBaHuey,
«DKOJIOrMYECKOe BUA000PA30BAHUEY.

Ob6opyioBaHue: KOJIJICKIMS HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKPACKH, HA0OD IJI0OA0B U CeMSH, KOJUIEKIHS «l[puMephl 3alIUTHBIX TPUCTIOCOOICHU I
y JKUBOTHBIX», MOZIeTIb «OCHOBHBIE HAllpaBJIEHUS 3BOJIIOLUNY, 00bEMHAs MoAeIb «CTPOSHHE TOJIOBHOIO MO3ra II03BOHOYHBIX ).

buoreorpaduyeckas kapra mupa, KojureKuus «PopMbl COXPAaHHOCTH UCKOTIAEMBIX KHUBOTHBIX U PACTCHHUI», MOJEIb anrutukamms «llepexpéct
XPOMOCOMY», BIIaXKHbIE Mpenaparsl «Pa3BuTue HaceKkoMoro», «Pa3zBuTue JArymkn», Mukponpenapar «po3opuna» (Hopma, MyTanuu GopMbl KpbLIbEB
U OKPACKH Teja).

NabopatopHble u npakTU4eckne paboTbi:

JlaGopatopHnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparopuas padota Ne 2. «Onrcanue IprUcIocOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. BOo3HUKHOBEHMUE U Pa3BUTUE XKU3HU HA 3emne.

JloHay4HbIe MTPEICTABICHHS O 3apO’KICHNH KU3HU. HayuHble TnoTe3bl BOSHUKHOBEHUS *KU3HU Ha 3emiie: abuoreHes U naHcrnepMus. XuMudeckas
ABOJIIOLIMSI. AGMOTEHHBIN CUHTE3 OPraHUYECKUX BEIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKACHIE XUMUUECKON IBOJIIOLINH.
HauanbHble sTansl Ouonoruueckoit spostonuu. I'unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYP U BOSHUKHOBEHHUE ITPOTOKIICTKH.
[IepBbie kneTKH U UX 3BOMONUA. DOPMUPOBAHNE OCHOBHBIX TPYIII JKUBBIX OPraHU3MOB.

Pa3Butue xxu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxeit. Apxeiickas u npotepo3oiickas 3pbl. [laneo3oiickas spa u e€ nepuo/ipl: KeMOPUHCKUH,
OpPJIOBUKCKHWI, CHITYPUHUCKUH, JEBOHCKU, KAMEHHOYTOJIbHBIN, IIEPMCKHIA.

Me3o30iickas 5pa U €€ IepUuoabl: TPHACOBBIN, IOPCKUI, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepHcTUKa KJIMMaTa U Te0JIOTHYecKUX nporeccoB. OCHOBHBIE 3Talbl 3BOIOIMN PACTUTEIBHOTO U KMBOTHOT'O MHpa. ApoMopdo3bl Y pacTeHUH 1
XKUBOTHBIX. [losiBIEHNE, paclBET U BBIMUPAHHE IPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHn4ecKoro MMpa Kak OTpaxeHue 3BONIIOIH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OBOJIIOLIMS YeTTOBEKA. AHTPOMOJIOTH KaKk Hayka. Pa3BuTre npeacTaBieHnil O MPOUCXO0XKACHUH YeI0oBeKa. MeTo1bl M3y4eHusl aHTPOIOreHe3a.
CxozcTBa M pa3InuMsl YEJIOBEKa U )KMBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JBmxymue cuibl (pakTopsl) aHTponoreHe3a. HacneacrBeHHast U3MEHUMBOCTh M €CTECTBEHHBINH 0TOOp. OO1IeCTBEHHBINH 00pa3 )KU3HU, U3TOTOBJICHHE
OpyAMH TpyJa, MBILUICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBU IBOJIIOIIMH YEJIOBEKA: aBCTpaIonuTeku, UenmoBek ymensiil, UenoBek npsimoxoasmiuii, YUenoBek HeaHaepTambCckuii, YemoBek
pa3yMHbIid. Haxo Ky MCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHMsI, 001aCTh paclpOCTpaHEHUs], 00BEM rOJIOBHOTO MO3ra, 00pa3 *KHU3HH, OpYIus.
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Yenoeueckue pacel. OCHOBHBIE OOJIBLINE PACKL: €BPOIICOUIHAS (eBpa3niicKas), Herpo-aBCTpaslon iHas (3KBaTOpHalIbHAs ), MOHTOJIOMIHAs (a3MaTCKO-
amepuKkaHckas). YepTsl IpUCIIOCOOIEHHOCTH NPEACTABUTENIEN YEIIOBEYECKUX pac K YCIOBUSM CYyIIeCTBOBaHUs. ENMHCTBO uenoBeyeckux pac. Kpuruka
pacusmMa.

AemMoHcTpauuum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

TaOnuubl u cxemsbl: «Bo3HukHoBeHne ColHEUHOM cucTeMbl», «Pa3BuTHe opraHndeckoro Mupay, «PacturenbHas kieTka», « ) KMBOTHast KIeTKay,
«I[IpokapuoTnueckas kieTka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOro Mupay, «CpaBHEHHE aHATOMUUYECKUX YEPT CTPOEHUS YEJI0BEKa U
4eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MECTA MAJIEOHTOJIOTMYECKUX HAXO0J0K IIPEIKOB COBPEMEHHOTI'0 UeJloBeKay, «JpeBHeilue moam»,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE TI0N», «HeI0BEYECKHE PaCh».

Ob6opynoBanue: myssiku «IIpoucxoxxaenue yenoBeka» (OFOCTbI aBCTPAJIONUTEKa, TUTEKAHTPOIA, HeaHIepTallblia, KPOMAHbOHLIA), CIENKU WIN
n300pakeHNsI KAMEHHBIX OpYIUi EPBOOBITHOTO YeI0BEKa (KaMHHU-4OMNTIephl, pyOnita, ckpediia), TeOXpOHOIOTHYECKas Ta0IHIa, KOJUIeKIus «PopMbl
COXPAHHOCTH MCKOIIAEMBIX )KMBOTHBIX U PACTCHUI».

NabopartopHbie U NnpakTU4ecKkue pabortbi:

[IpaxTnueckas padora Ne 1. «/3yueHne ucKonmaeMbIX OCTATKOB PACTEHUM U )KMBOTHBIX B KOJUJIEKLIAAX .

DKcKypeus «IBOMIONMS OPraHUYECKOT0 MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIH WIIM KpaeBeJUeCKUi My3eil).

Tema 3. OpraHu3ambl U OKpy*KatoLasa cpeaa.

DKoJorus Kak HaykKa. 3aJauu ¥ pa3JieNbl SKOJOTUU. MeTo/1bl SKOJIOTHYECKUX UCCIETOBAaHUI. DKOJOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO
YeJI0BEeKa.

Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/1yIlIHAsA, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornyeckue pakropsl. Kiaccuduxanus sxonoruueckux (HpakropoB: aOMOTHUECKUE, OMOTHUECKUE U aHTPOTIOTeHHbIE. [leficTBHE SKOIOrnYecKuX
(hakTOpOB HA OPTaHU3MBI.

AbuoTtnueckue GpakTophl: CBET, TeMIepaTypa, BlaxkHocTh. Poroneproansm. ITpucnocobiaeHns opranu3MoB K JIeHCTBUIO aOMOTHUECKUX (PaKTOPOB.
buonornueckue puTMBI.

buotnueckue akropsl. Buabl OMOTHYECKHX B3aMMOICHCTBHM: KOHKYPEHIINS, XUIITHUYECTBO, CUMON03 1 ero ¢popmsl. [lapasutusm, kooneparus,
MyTYyaln3M, KOMMEHCaIN3M (KBapTHPAHCTBO, HAXJIEOHUUECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHue OMOTUYECKUX B3aUMOJIEHCTBUM 1St
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIECTBAX.

DKOJIOTMYECKUE XAPAKTEPUCTUKH NOMYISIUU. OCHOBHBIE IMOKA3aTEIN MOIMYJISIUN: YUCIEHHOCTb, INIOTHOCTh, POKIAEMOCTh, CMEPTHOCTD, IIPUPOCT,
Murpanus. JJMHaMuKa YUCJICHHOCTHU MONYJISALUU U €€ PETYIISALU.

AemoHcTpauun:

Hoprpetsl: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

[okymeHT co3aaH B anekTpoHHon chopme. Ne PN Buonorus (10-11 knaccel) ot 31.08.2023. Vicnonnutens: Aradaposa O.M. ' 3/IEKTPOHHbIH
Ctpanuua 12 n3 37. Ctpanuua cosgara: 11.10.2023 14:16 =¥ TATAPCTAH



Tabauiet u cxemsl: kapta «lIpupoansie 30Hb1 3eminy, «Cpeabl 00UTaHUsS OpraHu3MOBY, «Doronepuoausmy, «llomymsanumny, «3akoHOMEPHOCTH poCcTa
YUCIICHHOCTH NOmyJsiiy uHpy30pun-Tyenbkm», «[lumessie nenm.

NabopaTtopHbie U NpaKTUYeckme pabotbl:

Jlaboparopuas padota Ne 3. «Mopdonoruueckrie 0COOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT OOUTAHUS.

JlaGopatopnas padora Ne 4. «BiusiHue CBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacU€T MIOTHOCTH MOMYJISALMA Pa3HBIX BUOB PACTCHUI.

Tema 4. CoobuiecTBa U 3KONIOrMYECKUE CUCTEMDI.

Coo0bmecTBO OpraHn3MoB — OuoreHo3. CTpyKTypbl OMOIIeHO3a: BHIOBasI, TPOCTPAHCTBEHHAs, Tpodudeckas (rmuieBast). Bunpi-noMmuHanTel. CBs3U B
OHOLIEHO3E.

DKkonornyeckue cucreMsl (3kocucremsl). [lorsTrue 06 skocucreme u 6noreoneHo3e. PyHKIINOHATBHBIE KOMIOHEHTHI 3KOCHCTEMBI: IPOIYIICHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BelecTB U MOTOK 3HEPrHH B 3kocucTeMe. Tpodudeckue (MuiieBbie) ypoBHU 3KocucTeMsbl. [IuieBble nenu u
cetd. OCHOBHBIE IIOKA3aTEJIN IKOCUCTEMBI: OroMacca, MPOIYKIHsA. DKOJIOTHYECKNE TUPAMUIBL: TPOTYKIIMH, YUCIIEHHOCTH, OoMacchl. CBOMCTBA
HKOCHUCTEM: YCTOMUMBOCTb, cCaMoperyiisiuus, pazsutue. Cykieccus.

[Ipupoanbie 3KOoCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO WJIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTreHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKocucTeMbl. bruonorndeckoe n X03aHCTBEHHOE 3HAYEHHUE arpO’KOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpasue kak gakTop ycToiunBocTH 3KocucTeM. CoxpaHeHue OMOIOrHuecKoro pasHooOpa3us Ha 3emie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6uocdepsl. XKupoe BemiectBo 1 ero ¢pyHkunu. OcodbeHHOCTH 61ocdepbl Kak
rJ100aTbHOM SKOCUCTEeMBI. JIMHAMIUYecKoe paBHOBECHE U 0OpaTHasl CBsI3b B Orocdepe.

KpyroBopoTsl BeniecTB 1 OMOreoXMMHUECKUE LIUKIIBI 2JIEMEHTOB (yriiepoja, a30Ta). 30HaNbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYILIH.
YenoseuecTBo B Onochepe 3emin. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe. I modanbHbIe 3K0I0rnYecKre npoOaeMbl.

CocyiecTBoBaHUE MPUPOJIBI U YenoBeuecTBa. CoxpaHeHHe Onopa3zHo0Opa3us Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBa paliMOHAIBHOTO
yIIpaBJICHUS TIPUPOJTHBIMU PECYPCAMHU U MX HCIIONIb30BaHMe. JJoCTHKEHNsI OMOJIOTUH U OXpaHa IMPHPO/IBL.

AemoHcTpayuum:

Ioprpetsl: A. /Ix. Tencinn, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmuipet u cxembl: «Ilumesbie ienuy, «buoieHo3: coctaB u CTpyKkTypay, «lIpupomnsie coobmecTBay, «Llenu muranusy, «IKoaorudeckast
nupamuia», «buocdepa u yenoek», «IKOCHUCTEMA IIUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOHHOTO Jiecay, «broreHo3 BooéMay, «ArpoLeHo3y,
«IIpuMepHBIE aHTPONIOTE€HHBIE BO3ACHCTBUS HA IPUPOY», «BaxkHellre ICTOYHUKH 3arps3HEHHs BO3/1yXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHeWIast
cocTaBisitolias 6nocgepsr», «DakTopsl gerpafanuu nousy», «IlapHukoBbIi 3ddexTy, «DPakTOpbl pagoaKTUBHOTO 3arps3HeHus 6rnocdepbi», «Oomas
cTpyKTypa ouocheprr», «Pacrpoctpanenue xu3Hu B Onochepern, «O30HOBBIN dkpaH Onochepsn», «KpyroBopot yriepona B 6uocheper, «kKpyrosopor
a30Ta B PUPOJIEN.
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OO6opyoBaHue: MoJelb-anmiauKanys « TunuuHbele OMOLIEHO3b», repbapuil «PacTurenbHble cooliecTBay, Kojulekuuu «bruonenosy, «Bpenutenu
BAXHEHIINX CEIbCKOXO03IMCTBEHHBIX KYJIbTYpP», FepOapiu U KOJUIEKIIUM PACTEHUM U KUBOTHBIX, IPUHAJIEKAILNE K PA3HBIM SKOJIOTMUECKUM IpyTIIaM
ongHoro Buaa, Kpacnas kaura Poccuiickoit denepannu, n300paxeHns: OXpaHsIeMbIX BUIOB PACTCHUN U )KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MN HA BA30OBOM YPOBHE CPEJITHEI'O OBLIEI'O
OBPA3OBAHUA

CornacHo ®I'OC COO, ycTaHnaBnuBaroTcs TpeOOBaHUS K pe3yIbTaTaM OCBOSHUS 00yUaIOIIMMICS IPOTpaMM CPEIHEro 001ero oopa3oBaHus:
JTUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3VJIbTATHBI

B cTpyKkType TMUHOCTHBIX pe3yJIbTaTOB OCBOCHUS MpeameTa «bruosiorus» BeIIEIEHbI CIEAYIOINE COCTABISIOUINE: OCO3HAHUE 00yYaroIUMHUCS
POCCHUICKOM T'pakIaHCKON UIEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEEIICHNIO, HAJIMUYME MOTUBALIUU K
00y4eHHIO OMOJIOTHY, [IeJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCXKIEHUH IMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH W HCTOPUYECKUX TPATULIHNA
pa3BUTHs OMOJIOrMYECKOT0 3HAHHSI, TOTOBHOCTb M CIIOCOOHOCTh 00YYarOIUXCsl PYKOBOJCTBOBAThCS B CBOEH JEATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMM, MIPUCYIIUMH CUCTEME OMOJIOTMYECKOT0 00Pa30BaHUs, HAJIHMUNE SKOJIOTUYECKOTO MPABOCO3HAHHUS, CHIOCOOHOCTH CTaBUTh LIEIH U CTPOUTD
YKU3HEHHBIC TUUIaHBbI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «bruonorusy 10cTuraroTcs B €AMHCTBE yUeOHOH M BOCIIUTATENbHOMN A€ATEIbHOCTH B COOTBETCTBUH C
TPaJAULIMOHHBIMU POCCUICKUMU COLUOKYIbTYPHBIMH, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMH, IPUHATHIMU B OOIIECTBE MTPaBUIIAMHU
Y HOPMaMHU MOBEICHUS U CIOCOOCTBYIOT MpOLieccaM caMOIIO3HaHMsI, CAMOBOCIIUTAHHS M CAMOPA3BUTHS, Pa3BUTHsI BHYTPEHHEN MO3UIIUHN TMYHOCTH,
MaTPUOTU3MA, YBAXKEHHS K 3aKOHY U IIPABOIIOPSI/IKY, YETIOBEKY TpY/a U CTapllieMy IOKOJIEHHIO, B3aUMHOI'O YBa)KE€HUs1, OEPEKHOI0 OTHOIIEHUS K
KYJIbTYPHOMY HACJIEAUIO U TPaJULUsIM MHOIOHALIMOHAIILHOTO Hapoaa Pocculickoit denepanuu, NpUpoe U OKPYKaroILEen cpese.

JInuHOCTHBIE pe3ybTaThl OCBOEHUS Y4eOHOTO npeameTa «bruosiorus» 10mKHBI OTpaskaTh TOTOBHOCTh M CIIOCOOHOCTH 00Y4aIOIIUXCS
PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEN TUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIU), ITO3UTHBHBIX BHYTPEHHUX YOCXKICHHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LIEHHOCTSAM POCCUHCKOTO O0IIECTBA, pACHIMPEHNE )KU3HEHHOTO ONBITA U OIbITA JESTEIbHOCTH B IpoLiecce
pean3ali OCHOBHBIX HAIIPABJIEHUI BOCIIUTATENBHOM AE€ATEIBHOCTH, B TOM YHCJIE B YACTH:
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1) rpax1aHCKOro BOCIIUTAHMUS:
c(OpPMUPOBAHHOCTH IPAXKIAHCKOM MO3UIIMU 00YYAIOLIErocsl Kak aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUNUCKOro OOIIEeCTBa;
OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, yBaXKEHHE 3aKOHA U TPABOMOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘leCKOI;'I ACATCIIBHOCTU IIPHU CO3aHUN y‘le6HbIX IIPOCKTOB, PCIICHHUHU y‘ie6HBIX 1 IMO3HAaBATCJIbHBIX 3a/a4, BBIIIOJIHCHUHU
OHOJIOrHYECKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH ONPEACIATh COOCTBEHHYIO ITO3UIUIO TI0 OTHOUICHHUIO K SIBJICHUSM COBPEMEHHOM )KU3HU U OOBSACHSTH €€;

YMEHHE YUUTHIBaTh B CBOUX JAEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOJIEHCTBHS JItO/Ie! C pa3HbIMHU YOSKICHUSAMU, KYJIbTYPHBIMU
LIEHHOCTSIMHU U COL[UAIbHBIM II0JI0KEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS YUEOHBIX, 1I03HABATEIbHBIX U UCCIIEI0OBATENIBCKUX 3a/1a4, YBAKUTEIBHOTO
OTHOIIEHHS K MHEHUIO ONIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOI0 COJIEPIKaHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) maTpUOTHYECKOTO BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUMCKON I'paXk/1aHCKON UIEHTUYHOCTH, TaTPUOTU3MA, YBAXKEHUS K CBOEMY HapoAdy, UyBCTBA OTBETCTBEHHOCTH IEpel
PonuHoii, rop1ocTH 3a CBOM Kpal, CBOX PoauHy, CBOM SA3BIK U KYJIBTYPY, IIPOILIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuy;

LHEHHOCTHOC OTHOIICHHUE K ITPUPOAHOMY HACJICANIO U ITaMATHHUKAM IPUPOABI, TOCTHXCHUAM Poccuu B HAYKEC, HCKYCCTBE, CIIOPTC, TEXHOJIOIUAX, TPYAC,

CITOCOOHOCTD OLCHHUBATh BKJIA/[] pOCCI/IfICKHX y‘—IéHI)IX B CTAaHOBJICHUEC U Pa3BUTUC 6I/IOJ'IOFI/II/I, IMOHMMAaHUS 3HaYeHUs OMOJIOTHH B MIO3HAHUH 3aKOHOB
MpUpoabl, B JKU3HHU YCIIOBCKAa U COBPCMEHHOT'O O6U.ICCTB3.;

uaeHas YGG)KI[éHHOCTB, TOTOBHOCTH K CIIY’>KCHUIO U 3allTUTEC OTC‘-ICCTBE[, OTBC€TCTBCHHOCTE 3a €TI0 Cy,[[BGY;
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3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCHIICKOT0 Hapo/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIOCOOHOCTH OLIEHUBAThH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMUMBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTENSIM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO IPUHATHUS IEHHOCTEN CEMEITHOM KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 5CTETUYECKOTO BOCITUTAHUS:
ACTETHYECKOE OTHOIIEHUE K MHUPY, BKJIFOYAst ICTETHKY OBITA, HAYYHOTO ¥ TEXHUIECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBCHHBIX OTHOIIICHHIA,
MMOHMMAHHUE YMOIMOHAIEHOTO BO3CHCTBHS KUBOW MPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTH K CAMOBBLIPAXKCHUIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMIICHHUEC IPOABJIATh KaUCCTBA TBOpquKOﬁ JIUNYHOCTH,

5) ¢pusuueckoro BocnuTaHus, GOpMUPOBAHUS KYJIBTYPBI 30POBbS U SMOIIMOHAIFHOTO OJIaronoIyyus:

MOHMMAaHME U pealin3alus 310poBoro u 0e3onacHoro o0pasa *HU3HH (310pOBOE MUTAHKUE, COOIOCHNE TUTHEHNYECKUX MTPABUI U HOPM,
cOamaHCUPOBAaHHBINA PEKUM 3aHATUN U OTIbIXA, pErylisipHas pu3nyecKasi akTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHMSI K
COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 370POBBIO;
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IIOHUMMaHHUEC IEHHOCTH IIpaBUJI HHANBUAYAJIbHOTO U KOJUICKTHBHOI'O 0€e3011acHOro IMMOBEACHU B CUTyallAX, YI'POXAIOMIUX 3JO0POBBIO U )KU3HHU J'II-OI[Cﬁ;

OCO3HaHUE MOCTEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS alIKOTr0JIsl, HAPKOTHUKOB, KYpEeHHS);

6) TPy10BOTO BOCIIUTAHUS:
TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JIEATEIILHOCTH TEXHOJOTMYSCKON M COIMabHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTH HHUOHUHUPOBATD, INIAHUPOBATL U
CaMOCTOATCIIbHO BBIINIOJIHATE TAKYIO ACATCIIBHOCTD,

MHTEPEC K Pa3IU4YHbIM chepaM mpodeccnoHaIbHON NeATENIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN BEIOOp OyayIiei mpodeccuu U peaan30BhIBaTh
COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K O6pa3OBaHI/II-O 151 CaMOO6pa3OBaHI/IIO Ha MMPOTAKCHUN BCEH KHN3HH,

7) PKOJIOTHUYECKOTO BOCITUTAHHMS:
HKOJIOTHUECKH 1eIeCO000pa3HOe OTHOIICHHE K MPUPOIE KaK HCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBILIEHUE YPOBHS YKOJIOTHUECKOI KyIbTYphl: IPHOOPETEHUE OTbITA MIIAHUPOBAHUS MOCTYNKOB U OIIEHKU X BO3MOKHBIX TOCIEACTBUMA TSI
OKpY>Karollen Cpeibl;

OCO3HAHHE TJI00ATILHOIO XapaKkTepa 3KOJIOTHICCKUX HpO6HCM )51 HYTCﬁ HX PpCIICHUA,
CIIOCOOHOCTH UCIIOJIb30BaTh HpI/IO6peTaeMBIe IIpU U3Yy4YCHUU OHOJIOTUHY 3HAHUS U YMCHUA NIPpU PCIICHUN HpO6JICM, CB3aHHLIX C pallUOHAJIbHBIM

MIPUPOJIOTIOIB30BaHHEM (COOJTFOIEHUE TPABHIT TIOBEACHUS B IIPUPOJIE, HAMTPABICHHBIX HAa COXPaHEHUE PABHOBECHUS B 9KOCHCTEMAX, OXpaHy BHJIOB,
sKocucTeM, orochepsl);
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aKTUBHOE HETIPUSATUE NEUCTBUMN, IPUHOCSIINX Bpell OKPYKaIoIlel IPUPOIHOI cpesie, yMEHUE MPOTHO3UPOBATh HEOIAroNnpUsATHRIE SKOJIOTHUECKHE
MOCJIE/ICTBHS IPEANPUHUMAEMBIX IEUCTBUHN U MPEIOTBPAILIATh UX;

HAJIMYHUC PA3BUTOI'O SKOJOTHUYCCKOI'0 MBIIJICHHA, DKOJIOTUUECCKOM KYJbTYPBbI, OIIbITA JCATCIbHOCTU JKOJIOTHUECKOM HalpaBJICHHOCTHU, YMCHUA
PYKOBOJICTBOBATHCSI MU B II03HABATEJIbHOW, KOMMYHHUKATUBHOM U COL[MAIbHOMN NMPAKTHKE, FOTOBHOCTH K YYaCTUIO B IPAKTUYECKOH NesATeIbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) IEHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PCHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKU, OCHOBAHHOTO Ha
JManore KyJnbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJUKYJIBTYPHOM MHPE;

COBCPIHICHCTBOBAHUEC SI3LIKOBOM M YUTATEIHLCKOM KYJbTYPhbI KaK CpEACTBA B3aHMOﬂeﬁCTBHH MCXKAY JIIOAbMU U ITO3HAHUW MUPA;

MOHUMaHUe creluuKd OMOJIOTHH KaK HayKH, OCO3HAHUS € posid B (POPMHUPOBAHUH PAIIMOHATFHOTO HAYYHOTO MBIIIIEHHUS, CO3/IaHUH I[€JIOCTHOTO
MIPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPO/IBI, YEJIOBEKA U OOIIECTBA, B TO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH
mpo0JieM COXpaHEeHUsI IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTD B 3HAYMMOCTH OMOJIOTUH JIJIsl COBPEMEHHOM LIMBUIIM3ALMU: 00ECTIeYeHUsI HOBOTO YPOBHS pa3BUTHS MEHUIIMHBI, CO3JaHHE
MEPCIIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX PelIaTh peCypcHbIe TPOOIEMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA ITyTEH BBIX0/1a U3 INI00ATBHBIX
HKOJIOTHYECKUX MPOoOIeM U o0ecrieyeHns epexoa K ycTOMYMBOMY pa3BUTHIO, PAllMOHATIBHOMY UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U
(OpMHPOBAHMIO HOBBIX CTaH/IapPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJOTHYECKUX 3HAHUN B LEJSIX MOBBIIICHUS 001e KyIbTyphl, €CTECTBEHHO-HAyYHOM IPaMOTHOCTH, KakK
COCTaBHOH 4acTH (YHKIIMOHATbHON I'PaMOTHOCTH 00yJaromuxcs, GopMUpyeMoil pu U3y4yeHUH ONOJIOTHH;

IMOHUMAaHHE CYITHOCTHU METOJ0B ITO3HAHUW A, UCIIOJIB3YEMBIX B €CTCCTBCHHEBIX HAayKax, CIIOCOOHOCTH HCIIOJIH30BaTh MMOJIy4a€MBbIC 3HAHUA JIA aHallu3a U
O0OBSICHEHHS SIBIICHHI OKpYKaromero Mupa 1 rmpoucxoasmux B HEM HSMCHCHHﬁ, YMCHHEC €JIaThb 000CHOBAHHBIE 3aKIIIOYEHUS Ha OCHOBE HayYHBbIX

q)aKTOB U UMCIOIMUXCA JaHHBIX € TCJIBIO IMTOJYUCHUA JOCTOBECPHBIX BHIBOOOB;

CHOCOOHOCTh CAMOCTOSATEIBHO HUCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS [T PEeIIeHUs! IPOoOJieM B peaIbHBIX )KU3HEHHBIX CUTYaLUAX;
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OCO3HaHUE IIEHHOCTH HAYYHOU JIeATEebHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATEIbCKYIO ACATEIbHOCTh MHAUBUAYAIBHO U B
rpymre;

TOTOBHOCTB M CITOCOOHOCTH K HCIIPCPBIBHOMY O6p330BaHI/II-O nu caM006pa30BaHmo, K aKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHMI 110 OMOJIOTHHU B
COOTBCTCTBHUH C XXMU3HCHHBIMU HOTpCGHOCTHMI/I.

METAIIPEIMETHBIE PE3VJIbTATbI

MeTtanpeameTHble pe3yinbTaThl OCBOCHHUS Y4eOHOTO npeameTa «bruosiorysy BKIOYaoT: 3Ha4UMble 111 (OPMUPOBAHUS MUPOBO33PEHUS 00YUarOIIUXCS
MEXIUCLUIUIMHAPHBIE (MEKIIPEIMETHBIE) 00IIeHaYyYHbIe TOHATHUS, OTPAXKAIOLIUE LEJTOCTHOCTh HAYYHOH KapTUHBI MUpa U CelU(UKY METOI0B
MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS, SBICHHE, IIPOILIECC, CUCTEMa, HAYYHBIN (DaKT, IPUHIIHIL, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIel0BaHNe, HA0II0/IeHHEe, U3MEpEHHEe, SIKCIIEPUMEHT U JIPYTUX ), YHUBEpcallbHble yueOHble 1eUCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATUBHbIE, PETYIISITUBHBIE), 0OecreurBarone GopMrupoBaHue GyHKIIMOHATBHON TPAMOTHOCTH M COLIUAIBHOMN
KOMIIETEHIIMH 00y4aroIuXCsl, CHOCOOHOCTh 00YYaIOLINXCsl MCTI0JIb30BaTh OCBOEHHBIE MEXINCIUINIMHAPHBIE, MUPOBO33pEHUECKUE 3HAHUS U
YHHUBEpCcaJIbHbIE yueOHbIE AEWCTBUS B T03HABATEIBHON U COLMAIBHOM MPAKTHKE.

MetanpeameTHble pe3yIbTaThl OCBOSHHS MPOTrpaMMbl CpETHEr0 O0IIero 00pa3oBaHus JOKHBI OTPAKaTh:

OgaieHne YHUBEPCATbHBIMH YIeOHBIME ITO3HABATEIHHBIMU JCHCTBHSIMH:
1) 6a3oBBIE TOTHUECKUE JCHCTBUS:
CaMOCTOSITENTFHO (POPMYTUPOBATH U AKTYATH3UPOBAThH MPOOIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

MCIOJIb30BATh MPU OCBOCHUH 3HAHUIN MPUEMBI JIOTHUECKOTO MBIIIUIEHUS (aHAJIM3a, CHHTE3a, CPABHEHUS, KJIacCU(PHUKAIUU, 00001IEHN ), pAaCKPbIBATh
CMBICJ OMOJIOTUYECKUX MOHATUH (BBLACIATh UX XapaKTepHble MPU3HAKHU, YCTAaHABIUBATD CBSI3U C IPYTHMMHU MOHATHSIMH);
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OTIPEIeNIATH IIeNU IeATEIILHOCTH, 33]aBast MapaMeTpPhbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCHTH PE3yJIbTaThl IeATEILHOCTH C OCTABICHHBIMU 1IEIISIMH;
MCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS 111 OObsICHEHUS (PAKTOB M SBJICHHUNA )KUBOM MPUPOJIBI;

CTPOUTD JIOTUYCCKUEC PACCYIKACHU A (I/IHI[yKTI/IBHBIe, ACAYKTHUBHEIC, I10 aHaJ'IOI‘I/II/I), BBIABJIATH 3aKOHOMCPHOCTH U ITIPOTUBOPCYHA B paCCMAaTPUBACMbBIX
SIBJICHUSX, (bOpMy.]'II/IpOBaTB BbIBOAbI U 3aKIIKOYCHUA,

IMPUMCHATH CXEMHO-MOACIIBHBIC CPEACTBA JJIA IIPCACTABICHUA CYILICCTBCHHBIX CBS3€H 1 OTHOIIICHUH B HN3y4acMbIX OMOJOIrHYECKUX O6”beKTaX, a TaKXKEC
HpOTHBOpG‘II/If/'I pasHoro poaa, BhIABJICHHBIX B PA3JIMYHBIX I/IH(l)OpMaIII/IOHHI)IX HCTOYHUKAX,

pa3padaTbIBaTh IUIaH PEHICHUs MPOOIeMbl ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTePUATTbHBIX U HEMaTePHUAIbHBIX PECYpPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YNIBTATOB LIEJIAIM, OLICHUBATh PUCKHU IIOCIIEICTBUN 1EATEIbHOCTH;
KOOPJAWHUPOBATH U BBIOIHATH Pa0OTY B YCIOBHAX PEATbHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPCATHUBHOC MBIIIJICHUEC MIPU PECIICHUH KU3HCHHBIX HpO6J’ICM.

2) 6a30BbIE UCCIIEAOBATEIIbCKUE ACHCTBUA:

BJIaJ€Th HaBbIKaMH y‘~I66HO-I/ICCJ'I€I[OBaT€HI)CKOI\/'I u HpOCKTHOfI ACATCIIBHOCTHU, HABBIKAMH Pa3pCIICHUA HpO6J’I€M, CIIOCOOHOCTBHIO K TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY ITOUCKY METOHOB PCHICHUSA ITPAKTHYCCKUX 3a4al, IPUMCHCHHUIO PA3JIMYHBIX METOAOB [TO3HAHUA,

HCIIOJIB30BATh PA3JIMYHBIC BUJbI JCATCIbHOCTHU I10 IMMOJIYUYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAINH, npeo6pa3OBaHmo U MPUMCEHCHUIO B y‘Ie6HBIX
CUTyalludX, B TOM YHCJIC IIPU CO3JJaHUHN y‘IC6HBIX " COLIMAJIBHBIX IMPOCKTOB;

(bOpMI/IpOBaTB Hay‘-IHLIﬁ THIT MBIIIJICHHU A, BJIAACTh HaquOﬁ TCpMHHOHOFHGﬁ, KIIFOYCBBIMH ITOHATHAMAU U MCTOAAMHU

CTaBUTh U (I)OpMyJ'II/IpOBaTL COOCTBEHHBIC 3aJa4u B O6p&30BaTe.HBHOI71 ACATCIIbHOCTH U ) XU3HCHHBIX CUTYAUAX

[okymeHT co3aaH B anekTpoHHon chopme. Ne PN Buonorus (10-11 knaccel) ot 31.08.2023. Vicnonnutens: Aradaposa O.M. ' 3/IEKTPOHHbIH
Ctpanuua 20 n3 37. Ctpanuua cosgara: 11.10.2023 14:16 =¥ TATAPCTAH



BBISABJIATH IPUYUHHO-CIIEICTBEHHBIE CBA3U U aKTyaIU3UPOBATh 3aJa4y, BBIABUIATh THIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTBI U1 10KA3aTeIbCTBA
CBOUX YTBEPXKACHMH, 3a7aBaTh IapaMETPbl U KPUTEPUH PEILIECHNUS;

AHAJIM3UPOBATDH IMMOJTYYCHHBIC B XOA€ PCUHICHUA 3aa4u pC3YyJIbTAThbl, KPUTUUCCKU OLCHUBATDL UX JOCTOBCPHOCTL, IPOTHO3UPOBATHL U3MCHCHHEC B HOBBIX
YCII0OBHAX,

JaBaTb OLICHKY HOBBIM CUTYyallUsAM, OICHHUBATH HpI/IO6peTéHHBII71 OIIBIT,

OCYHICCTBJIATD HCHCHaHpaBHCHHHﬁ IMOMCK IIEPCHOCA CPCIACTB U crmoco0oB JICUCTBUS B HpO(bCCCI/IOHaJ'ILHYIO cpeny.,
YMCTB IICPCHOCUTDH 3HAHUS B ITIO3HABATCIIBHYIO U ITPAKTUYCCKYIO obnactu KHU3HCOCATCIIbHOCTH,

YMETb UHTCIPUPOBATDH 3HAHUA U3 PA3HBIX IPCAMCETHBIX O6HaCTeI>'I;

BBIABHUI'aTb HOBBLIC UACH, IIPCJIaraTb OPUIHHAJIbHBIC IIOAXO0AbI U PCIICHUA, CTABUTDb HpO6J’IeMLI " 3aJla4y, JOIMYyCKArIIEe AJIbTCPHATUBHLIC PCIICHU A.

3) pabota ¢ uHpoOpmanueit:

OPHEHTUPOBATHCS B PA3JIIMYHBIX HCTOUHUKAX HHPOPMALIUU (TEKCTe yueOHOTro ocoOusi, HayyHO-IOMYJISIPHOM auTepaType, OMOJIOrMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHaMM3UpoBaTh HH(OPMALIHMIO PA3IMUHBIX BUJOB U (DOPM IMPEICTaBICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEYUBOCTD;

(GbopMyIHUpOBATh 3aMPOCH U MPUMEHSThH Pa3INYHbIE METOABI IIPU MOUCKE B 0TOOpe OHomornyeckoi nHGOpMaIuu, HEOOXOAUMOM /TSl BBIMOTHEHUS
y4eOHBIX 337124,

HpI/IO6peTaTB OIIBIT MCIIOJIb30BAHUSA I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TeXHOHOFHﬁ, COBCPHICHCTBOBATD KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUA
PA3TUYHBIX ITOMCKOBEIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpesicTaBieHus Ouosornyeckoi nHdopmanuu (cxeMsol, rpaduku, JuarpaMmmbl, TaOJIUIbI, PUCYHKH U
Jpyroe);
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UCIIOJIb30BATh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MIPU paboTe C OMOIOTHUECKOM HH(pOPMAaIel: TPUMEHITh XUMHYECKHE, (GU3NIECKUE U
MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, POpMYIIbl, a00peBUaTypy, HOMEHKIIATYpPY, HCIIOJIb30BaTh U IPE0OPa30BhIBATH 3HAKOBO-CUMBOJINYECKHE CPEICTBA
HarJIJHOCTH;

BJIAACTb HABbIKAMHW PACIIO3HABAHUA WU 3alIUThI I/IH(l)OpMaI_II/II/I, HH(l)OpMaHHOHHOﬁ 0€3011aCHOCTH JTUYHOCTH.

OBnaneHue yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:

1) obmienue:

OCYIIECTBISITh KOMMYHHUKAIIUU BO BCeX chepax KU3HHU, aKTHBHO y4acTBOBATh B JMAJIOTE WIH JUCKYCCHHU IO CYIIECTBY 00CYKIaeMOi TeMbl (YMEHUE
3aJ1aBaTh BOTPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCUTEILHO BBITOJIHCHUS TIPeIaracMoW 3a/1a4M, YYUThIBATh HHTEPECHI M COTJIACOBAHHOCTH ITO3HITHNA

APYrux y4aCTHUKOB JHAJIOTa UJIN I[I/ICKYCCI/II/I);

pacinio3HaBaTb HeBep6aJ'H>HBIe cpeacrBa O6H_ICHI/I}I, MMOHUMATh 3HAUYCHUC COHUAIIBHBIX 3HAKOB, IPCAINIOCBIIIOK BO3HUKHOBCHUA KOH(I)J'II/IKTHLIX CI/ITyaHPlﬁ,
YMETb CMATYATb KOH(l)J'II/IKTI)I 1 BCCTH IICPETOBOPHI;

BJI4/IETh Pa3IMUHBIMU CIIOCOOaMH OOIIEHUS U B3aUMO/IEHCTBUS, TOHUMAaTh HAMEPEHUS APYTUX JIIOJEH, POSIBIATH YBAXKUTEILHOE OTHOIIEHHE K
cobeceJHUKY U B KOPpeKTHOU opme HopMyarpoBaTh CBOM BO3PAKEHMUS;

pa3BépHyT0 W JIOTUYHO U3JIaraTb CBOXO TOYKY 3pCHUS C UCIIOJIb30BAHUEM A3bLIKOBBIX CPCIACTB.

2) COBMECTHasl IeITEIbHOCTb:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON paOOThI IPU pEeICHUH OMOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH
HE00X0AMMOCTh IPUMEHEHUS TPYIIOBIX (JOPM B3aUMOACHUCTBUS MPH peIICHUH yueOHOM 3a1aun;

BBI6I/IpaTB TEMATUKY U MCTObl COBMCCTHBIX JIENCTBUI C y‘-IéTOM 06IJ_[I/IX HHTCPCCOB BO3MOXKHOCTEH Ka)KJI0ro 4JIeHa KOJIJICKTHBA,
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[IPUHUMATH LIEJIM COBMECTHOM JESTEIbBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUS 1O €€ JOCTHKEHUIO: COCTABIIATH IUIAH JCHCTBUM,
pactpenenaTh POy ¢ y4€TOM MHCHUN YYaCTHUKOB, 00CYX/IaTh Pe3yabTaThl COBMECTHON paOOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXKJIOTO YYACTHUKA KOMaH bl B OOIINK Pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;
IIpeyiaraTb HOBbIE IIPOEKTHI, OLICHUBATH UJEH C ITO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKONW 3HAUUMOCTH;

OCYHICCTBJIATD IMO3UTUBHOC CTPATCINICCKOC TOBCACHUC B PA3JIMYHBIX CUTyallUsAX, IIPOABJIATE TBOPYCCTBO U B006pa)KeHI/IC, OBITH WHUIIMATUBHBIM.

OBH&I{GHI/IG YHUBCPCAJIbHBIMU PETYJIATHBHBIMU HeﬁCTBHﬂMHI
1) camoopranuzanus:
HCIIOJIL30BaTh OMOIOTHYECKUE 3HAHUS JUIA BBISIBIICHUSA Hp06JI€M 1 UX PCIICHHA B )KU3HCHHBIX U yT-I€6HI)IX CUTyaluiX,

BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IEJIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMX JCHCTBUAX U MOCTYIKAX MO OTHOIICHUIO K KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3[JOPOBBIO OKPYKAIOUIUX;

CaMOCTOATCIIBHO OCYIICCTBIIATH ITO3HABATCIIbHYIO JACATCIbHOCTD, BHISABIIATH HpO6J’IeMH, CTaBUTh U Q)OpMYHI/IpOBaTB COOCTBEHHBIC 3aJa4u B
06pa303aTean0171 ACATCIIBHOCTHU W ) KU3HCHHBIX CUTYAllUAX;

CaMOCTOSITENILHO COCTABJISITH IJIaH PEIICHUs TPOOJIEMBI C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOUYTEHUH;
JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

pacuMpsATh paMK1 Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;
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CIOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO HIMPOKOH 3pYAULIMN B PAa3HBIX 00JIACTSIX 3HAHUM, HOCTOSHHO MOBBILIATE CBOW 00pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb!
AaBaTb OLCHKY HOBBIM CUTYallUAM, BHOCUTb KOPPCKTUBEI B ACATCIbHOCTb, OICHUBATL COOTBETCTBUC PC3YJILTATOB LCIAM;

BJIaJ€Th HaBbIKaMH [M03HABATCIILHOM pe(bﬂeKCHH KaK OCO3HaHUs COBCPIIACMBbIX Ilel\/JICTBI/If/'I N MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/Iﬁ,
HCIIOJIB30BAaThb HpI/IéMLI pe(l)J'ICKCI/II/I AJI1 OLICHKU CUTYyaluu, BLI60pa BCPHOI'O PCHICHMA,

YMETh OLICHUBATh PUCKU U CBOCBPEMCHHO IPUHUMATh PCIICHUS 110 UX CHUKCHUIO,

MMPUHHUMATh MOTHBBI U apTYMCHTBI APYTIUX IIPHU aHAJIN3C PE3YJIbTATOB ACATCIBHOCTH,

3) npunsTHE CE0s U IPYTUX:

IPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI U apTYMEHTHI JIPYTUX NPH aHAIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;
MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MHUD C MMO3UIUHN APYTroro 4€jIoBCKa.

I[NPEAMETHBIE PE3VJIBTATHI
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[TpenmerHble pe3ynbTarsl ocBoeHus porpammsl COO 1o Ouosoruu Ha 6a30BOM YpOBHE BKJIIOYAIOT ClIeU(UUIecKue Ui y94eOHOro peaMera
«buonorus» HayyHble 3HAHUS, YMEHMSI U CIIOCOOBI AEHCTBHI 110 OCBOEHUIO, HHTEPIPETALIUU

U Ipeo0pa3oBaHUIO 3HAHUH, BUJIBI ACATEIBHOCTHU 10 TOJIYYEHUIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUH B pa3IMYHBIX YUCOHBIX CUTyallUsX, a TAKXKe B
peabHBIX KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX ¢ OMosiorueil. B mporpamme npeaMeTHble pe3ybTaThl IPEACTABICHBI 10 roJaM 00ydeHHs..

Hpe,Z[MeTHHe peE3yJbTaTbl OCBOCHUA y‘IC6HOl"O npeamMeTa «buomorus» B 10 xnacce JOJIDKHBI OTpaXXaThb:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OUOJIOTHH B CUCTEME HAYUYHOT'O 3HaHUS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJIC POCCHICKHX M 3apyOEIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH,
(GYHKIMOHATIBHOM IPAMOTHOCTH YEJIOBEKA ISl PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBATh COJEpKaHUE OUOIOTMUECKUX TEPMUHOB U MOHITHIA: dKU3Hb, KJIETKA, OpPraHu3M, MeTa00sin3M (0OMEH BEUIECTB U MPEeBpaleHHe
SHEPTUH ), TOMEOCTa3 (CaMOPETYIISIIHUs ), YDOBHEBASI OPTaHU3AIMS KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PEMPOTYKIINS ), HACIEACTBEHHOCTD,
M3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHHE U3J1araTb ONOJIOTHYECKUE TeOpUH (KIETOUHAs, XpOMOCOMHAs!, MyTallMOHHAs, LIEHTpajIbHask JOIMa MOJIEKYJISIpHON OHoJIoruu), 3aKoHbI (1.
Mengnens, T. Moprana, H. 1. BaBunoBa) u yuenus (o nueHTpax MHOrooOpasus U IpoUCX0XKIeHus KyIbTypHbIX pactenui H. U. BaBunosa),
ONPEIENATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIaIeTh METO/IaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJACHNE U ONKMCAHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBICHUN, OpPraHU3alus U
MpoBeACHNE OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBI)KEHHUE TUTIOTE3bI, BBISIBICHHE 3aBUCUMOCTH MEX/y UCCIEyeMbIMUA BEIMUNHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3YJIbTATOB, UCIOIb30BAHHBIX HAYYHBIX MTOHATUMN, TEOPUI U 3aKOHOB, YMEHUE JI€NIaTh BHIBO/bI HA OCHOBAHUU MOJIYYEHHBIX
pe3yNIbTaTOB;

YMCHHEC BBIACIIATH CYIICCTBCHHBIC IIPU3HAKHW BUPYCOB, KJICTOK NPOKAPUOT U 3YKAPHUOT, OAHOKJIICTOUYHBIX U MHOT'OKJICTOYHBIX OPraHU3MOB,
OCOOCHHOCTH IMPOLECCCOB: obMeHa BCIICCTB U MMPEBPALICHNA DQHEPIUU B KIICTKE, CbOTOCI/IHTeSa, IIACTHYECKOT'O U DOHCPICTUYCCKOT'O O6MeHa,
XEMOCHHTE3a, MUTO34, Meﬁosa, OIJIOAOTBOPCHUS, pa3MHOKCHUA, MHANBUAYAJIbHOI'O PA3BUTHA OpTaHHU3Ma (OHTOPCHGS);

YMEHHE TPUMEHSITH MMOJYYCHHbIE 3HAHUS 7151 OOBSICHEHUS OMOJIOTUYECKHUX TIPOIECCOB U SBICHUH, IS IPUHATHS MPAKTUYSCKUX PEIICHUN B
MTOBCETHEBHOM JKU3HM C LEJIbI0 00ecreueHus: 0e30MMacHOCTH CBOETO 370POBBS U 370POBbs OKPYXKAIOLIUX JIOEH, COOII0AeHUSI HOPM IPaMOTHOTO
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IIOBCIACHUA B Oprmanmeﬁ HpHpOHHOfI cpe€ac, IOHUMaHHue HGO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA ,Z[OCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ OMOJI0rMH U OMOTEXHOJIOTUH
JJIg pallMOHAJIBHOT'O IPUPOAOITIOJIB30BAHUA,

YMCHHUC pCHIATDb 3JICMCHTAPHBIC TCHCTHYCCKUC 3aa4 Ha MOHO- U ,[[I/IFI/IGPI/II[HOC CKpCIIMBAaHHUC, CICIIIICHHOC HACJICIOBAHUC, COCTABJIATL CXCMbI
MOHOFI/I6pI/I,Z[HOFO CKpC€IIUMBaHMUA MJIA IPCACKa3aHHa HACJICAOBaHUSA IIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIOJIHATH J1a00paTOPHBIE U IPAKTHUECKHE PadOThI, COOII0IaTh MpaBUiia pu padboTe ¢ yueOHbIM U JIabopaTOPHBIM 000PYAOBaHUEM;

YMEHHUE KPUTHYECKU OLEHUBATh U MHTEPIIPETUPOBATh HH(OPMAIMIO OMOJIOIMYECKOI0 COEP KaHNUs, BKIIOUYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MACCOBOM MH(pOpMAINH, HAYYHO-TIOMYIIIPHBIE MaTEPUAIIBI), STUYECKHE ACTIEKTH COBPEMEHHBIX UCCIICIOBAHUI B
OuoJsioruu, MeAULMHE, OMOTEXHOJIOTHH;

3 2 3

YMEHHE c03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLIeHNs, 0000111ast OMOJIOTNYECKY0 HH(POPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAaMOTHO
MCI0JIb30BaTh NOHATUHHBIN arnapar GUoJI0oTuy.

[IpeameTHBIC pe3yabTaThl OCBOEHU yueOHOTO npeameTa «buomorusi» B 11 kmacce HOMKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME HAyYHOTO 3HAHMSI €CTECTBEHHBIX HAaYK, B (D OPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAyYHOU KapTHHBI MUPA U HAYYHOI'O MHUPOBO33PEHUS, O BKJIAI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBbHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a7a4;

YMEHHE PacKpbIBaTh COJIEpPKaHNE OMOIOTrMUYECKUX TEPMUHOB M MOHATHI: BUJI, OMYJIALNS, TeHO(OH I, IBOJIOLNS, ABMXKYILKE CHIIbI ((haKTOphI)
ABOJIIOLIMH, TTPUCTIOCOOTIEHHOCTh OPTaHU3MOB, BUA000pa30BaHNE, IKOJIOTHUECKHEe (haKTOPbI, SKOCUCTEMA, TPOYLIEHThI, KOHCYMEHTHI, PEAYIICHTHI,
LTI TTATAHUSI, SKOJIOTUYECKAast MUpaMuia, OuoreorieHo3, onocdepa;

yMEHHE U3Jlarath OMooruueckue Teopuu (3BostoronHas reopus U. JlapBuHa, CHHTETHYECKAs! TEOPHUs IBOJIIOIMN), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoasimeBoro cxoactBa K. M. bapa, uepenoBanus riaBHbIX HanpasieHuil u nmyreit apomounu A. H. CeBeprioBa, yuenus o ouocdepe B. U.
Bepnazckoro), onpenensaTe rpaHULbl UX TPUMEHUMOCTH K KMBBIM CUCTEMAM,;

YMCHHC BJIAACTh METOJaMH HAYYHOT'O ITO3HAHUA B OHOJIOTUH: Ha6J'IIOI[CHI/IC " OIIMCAaHHUC JKXUBLIX CUCTEM, ITPOLECCOB U HBHCHHﬁ, opraHu3anus U
IMPOBCACHUC OMOJIOTTYECKOT0 SKCIICPUMEHTA, BBIIBUKCHUE T'UITIOTE3bI, BBISABJICHUEC 3aBUCUMOCTH MCKIY UCCIICAYEMbBIMU BEIIMYMHAMU, 00BsACHEHHE
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MOJIy4YEHHBIX PE3Yy/IbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUHN, TEOPUIl U 3aKOHOB, YMEHHE JIe1aTh BHIBO/IBI HA OCHOBAHUHU MOJTyYEHHBIX
pE3yJIbTaTOB;

YMCHUC BBIACIIATh CYIICCTBCHHBIC MMPU3HAKN CTPOCHUA OHOJIOrNYeCKUX 00BEKTOB: BUJO0B, HOHy.]ISILIHfI, npoaAyUCHTOB, KOHCYMCHTOB, PCAYILICHTOB,
6I/IOFCOHCH030B 1 OKOCHUCTEM, 0COOEHHOCTHU IIPpONHECCOB: HaCHeHCTBeHHOﬁ HN3MCEHYHMBOCTH, €CTCCTBECHHOI'O 0T6opa, BI/I,Z[006pa?>OBaHI/I${,
HpI/ICHOCO6H€HHOCTI/I OpraHu3MOB, I[€I>'ICTBPI$I 9KOJOI'MYCCKUX (baKTOpOB Ha OpraHu3Mbl, IICPCHOCA BCIICCTB U ITIOTOKA SHCPIrUH B 3KOCUCTEMAX,
AHTPOIIOI'€HHBIX H3MEHEHMH B SKOCHCTEMAaX CBOEH MCCTHOCTH, KPYTOBOpOTa BEHICCTB U OHMOreOXNMHUYECKUX OUKJIOB B 6Hocq)epe;

YMEHHE MIPUMEHSIThH MMOJyYCHHbIE 3HAHUS 17151 OOBbSICHEHUS OMOJIOTUYECKHUX MTPOIECCOB U SBICHUH, IS IPUHATHS MPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKU3HU C IENIbI0 00ecTieueHrst 0€30MacHOCTH CBOETO 3/I0POBbsI U 3J0POBbS OKPYKAIOIIMX JIFOJICH, COOIIOICHUS HOPM IPaMOTHOTO
MOBE/ICHUS B OKPYXKAIOIIeH MPUPOAHOH cpelie, MOHMMaHHe He0OX0IMMOCTH UCIIONB30BaHMUs JOCTH)KEHUI COBPEMEHHOM OMONIOTuu AJis
palMOHAIBLHOTO IPUPOAOIOIB30BAHUS;

YMEHHUE pelIaTh dJIEMEHTapHbIE OMOJIOTUYECKHE 3a7aul, COCTABIISITh CXEMBI IIEPEHOCA BEIIECTB M YHEPTHU B IKOCUCTEMaX (I[eTH TUTAHU),
YMEHHE BBITOTHATH Ja00paTOPHBIE U MPAaKTHIECKUE paboTHI, COOII0AATH IpaBUIIa TIPU paboTe ¢ y4eOHBIM U TAOOPAaTOPHBIM 000PYAOBAHHEM;
YMEHHE KPUTUYECKHU OLIEHUBATh U MHTEPIIPETUPOBATH HH(POPMALIHIO OMOJIOTHYECKOTO COIEP KAHMSI, BKIIFOUAIOIYIO IICEB/IOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeCTBa MACCOBOM MH(pOpMALMK, HAYYHO-TIOMYJIIPHbIE MaTEPUaIbl), paCCMaTPUBATh INT00AIbHBIE HKOJIOTHUECKUE

po0GJIEMbI COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111asi OMOJIOTHYECKYI0 HHPOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCMOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE
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10 KJIACC

Ne
1/

N A W N

7
8

HaumeHnoBanue pa3fesioB U TeM MIPOrpaMMbl

buonorusa xak HayKa

’KuBble cHCTEMBI U UX opraHu3anus
XHWMHAYECKHUM COCTaB U CTPOCHHUC KIICTKH
H(PISHGI[CHTCJIBHOCTB KIICTKH

PazmHOXeHUE M MHIMBUAYAIBHOE Pa3BUTHE
OpraHu3MoOB

HacnencTBeHHOCTH M UI3MEHUYUBOCTD
OpraHU3MOB

CeHeKHHH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHU

PesepBHOE Bpems

Bcero

hn N 0 — N

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34
11 KJIACC
Ne n/m HaumeHoBaHMe pa3/ienoB ¥ TeM MPOrpaMMbl

Bcero

1 OBOJIIOIMOHHAsA OMOJIOTHUS

2 Bo3HukHOBEHHE M pa3BUTHE KU3HHU Ha
3emie

3 OpranusMsl 1 OKpyKarolas cpeaa

4 Coo01ecTBa U 3KOJIOTHUECKHE CUCTEMBI

5 PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME

MNOYPOYHOE INITAHUPOBAHHUE

10 KJIACC

KonmnuectBo yacoB

KoHntposbnsie IIpakTrueckue
paboThl paboThI
0.5
1
1
1.5
0 4

KomnunuectBo yacos

KonTtposnbHbIe [IpakTuyeckue
paboThI paboThI
1
0.5
1
0 2.5

DnekTpoHHbIe (IU(POBHIE) 00pa30BaTEIbHBIE
pecypcesl

bubmuoteka [{OK https://m.edsoo.ru/7f41¢292
bubmuoteka [{OK https://m.edsoo.ru/7f41¢292
bubnuoreka L{OK https://m.edsoo.ru/7f41¢292
bubnuoreka L{OK https://m.edsoo.ru/7f41¢c292
bubnuoreka LIOK https://m.edsoo.ru/7f41¢292

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292

bu6nuoreka LIOK https://m.edsoo.ru/7f41¢c292
bubnuoreka LIOK https://m.edsoo.ru/7f41¢c292

DnexTpoHHbIe (1M pOBLIE) 00pa3oBaTeNbHbIC
pecypcsl

bubnuoteka [{OK https://m.edsoo.ru/7t41cc74
bubnuoteka [IOK https://m.edsoo.ru/7t41cc74

bubnmnoreka [{OK https://m.edsoo.ru/7f41cc74
bubnmnoreka [{OK https://m.edsoo.ru/7f41cc74
bubnmnoreka [{OK https://m.edsoo.ru/7f41cc74
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/o

1

10
11

Tema ypoka

buosorus B cucreme Hayk

Meroasl T03HaHUS )KUBOU Npupobl. [IpakTdeckas
pabota Ne 1 «/cronp30BaHue pa3InYHbIX METO/I0B IIPU
M3YyYEHUH OMOJOTHYECKIX OOBHEKTOB

buonornueckne CHUCTCMBI, ITPOLCCCHI U UX U3YUCHUC
XuMHYECKU# cocTaB KJIETKH. Boja 1 MuHepaibHbIe COJTH
benku. CoctaB u cTpoeHue O6eIKoB

depMeHThl — OHOJOTHYECKHE KaTaTu3aTophI.
Jlabopartopnast pabora Ne 1 «M3yuenune karaqauTUYECKON
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMuIa3bl UIU
KaTaJia3bl)»

Vraesonasl. JInmmaer
Hyxnennosbie kucinorsl. AT®
Hcropus n meToibl n3ydeHnus kineTku. Kiierounas reopust

Knerka kak OCJIOCTHAaA )XKUBass CUCTEMA

Crpoenue rykapuotuyeckoit kinetku. JlaboparopHas
pabota Ne 2 «3yueHue cTpoeHuUs KIETOK paCTeHUH,
KUBOTHBIX, TPUOOB U OaKTEpUil TIOJT MUKPOCKOIIOM Ha
TOTOBBIX MUKPOTIpENapaTax U UX OTMHCAHHUE)

KomnunuectBo uacoB

Bcero Kontposnbhble Ilpaktnueckne H3YICHHA

paboThI

paboThI

0.5

0.5

0.5

Jara

5.09

12.09

19.09
26.09
3.10

10.10

17.10
24.10
7.11

14.11
21.11

DNEeKTPOHHBIEC IUPPOBBIE
o0pazoBaTeNIbHBIE PECYPCHI

Bbu6nuoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubnnoreka IIOK
https://m.edsoo.ru/863e6122

bubnnoreka IIOK
https://m.edsoo.ru/863e6564

bubmuorexa [JOK
https://m.edsoo.ru/863e674¢
bubnnoreka IIOK
https://m.edsoo.ru/863e6b72

bu6nuoreka [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢6870

bu6nuoreka [IOK
https://m.edsoo.ru/863e6d5c

but6mmoreka [IOK
https://m.edsoo.ru/863e6e88

bu6nuoreka [IOK
https://m.edsoo.ru/863e61f0
https://m.edsoo.ru/863e716¢
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Ne Tema ypoka KonunyecTBo 4yacos [Hara DNEeKTPOHHBIEC IUPPOBBIE

n/m Bcero Kontposnbhble Ilpaktnueckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboTbI
12 OOMeH BelecTB Wik METa00IN3M 1 28.11 Bbu6nuoreka [IOK
https://m.edsoo.ru/863e766¢
13 ®dortocuHTe3. XEeMOCHHTE3 1 5.12 bu6nmoreka [IOK
https://m.edsoo.ru/863e7¢98
14 DOnepreTnueckuit oOMeH 1 12.12 bubnmnorexka HOK
https://m.edsoo.ru/863e7aae
15 JKusHeHHBIM UK KIETKH. JleneHnue KiIeTku. MuTo3. 1 0.5 19.12 bubmuorexa [JOK
Jlaboparopuas padota Ne 3 «Habnronenne MuTo3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOITpernaparax»
16 buocunres Oenka. Peakius MaTpu4HOro CUHTE3a 1 26.12 bubnmnorexka HOK
https://m.edsoo.ru/863e796e
17 Tpaucnauus — OuocuHTe3 OenKa 1 9.01 bubnuoreka [JOK
https://m.edsoo.ru/863e796e
18 Hexnerounsie GOpPMBI KU3HU — BUPYCHI 1 16.01 bubnmnorexka [HOK
https://m.edsoo.ru/863e7540
19 ®opmsbl pa3sMHOKEHHS OPraHU3MOB 1 23.01 bubnuoreka [JOK

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

20 Meiios 1 30.01 bubmmorexa [JOK
https://m.edsoo.ru/863e7f4a
21 O06pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK. 1 0.5 6.02 bu6muoreka [JOK
OmnnonorBopenue. Jlaboparopuas padota Ne 4 «M3yuenue https://m.edsoo.ru/863e81b6
CTPOEHHMSI MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»
22 HunpuBuayanbHOE pa3BUTHE OPraHU3MOB 1 13.02 bu6muoreka [JOK
https://m.edsoo.ru/863e8436
23 T'eHeTMKa — HayKa O HACIEACTBEHHOCTH U U3MEHUMBOCTH 1 20.02 bubmmoreka [IOK
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Ne Tema ypoka KonmuectBo wacos Jara DNeKTpOHHBIC ITU(POBHIE
n/m Bcero Kontposnbhble Ilpaktnueckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboTbI
https://m.edsoo.ru/863e8612
24 3aKOHOMEPHOCTH HACJIEI0OBaHUS MPU3HAKOB. 1 27.02 bubmmoreka [IOK
MoHoruOpuaHOe CKpeluBaHHUE https://m.edsoo.ru/863e8878
25 JuruOpuaHoe CKpeluBaHue. 3aKOH HE3aBUCUMOTO 1 5.03 bu6nunoreka [IOK
HaCJIeIOBaHHS ITPU3HAKOB https://m.edsoo.ru/863e89a4
26 CueruieHHOE Haclie0BaHNEe Tpu3HaKoB. JlaboparopHas 1 0.5 12.03 bubmuorexa [JOK
pabota Ne 5 «/3ydenue pe3yabTaTOB MOHOTHOPUAHOTO U https://m.edsoo.ru/863e8c60
JTUTHOPHUTHOTO CKPEITUBAHUS Y APO30QPIIIBI HA TOTOBBIX
MHUKpOIIpernapaTax»
27 T'enetuka noisia. HacienoBanue npu3HaKkoB, CIEIJICHHBIX C 1 19.03 bu6nmoreka [IOK
I0JIOM https://m.edsoo.ru/863e8c60
28 MHsmenuuBocTh. HeHacneacTBeHHAs H3MEHYHUBOCTb. 1 0.5 2.04 bubnnoreka IIOK
Jlaboparopnas pabota Ne 6. Mzyuenue monudukaioHHOM https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHUE BAPUAIIMOHHOTO Psija U
BapUallMOHHON KPUBOM»
29 HacneacrsenHas usMeHUuBOCTh. JlabopaTopHas pabora N 1 0.5 9.04 bubnuoreka [JOK
7. «Ananu3 MmyTarui y 1po30Quibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTpernaparax»»
30 TI'enermka yenoBeka 1 16.04 bu6nuoreka [IOK
https://m.edsoo.ru/863e8d78
31 Pesepubiit ypok. O0001IEHHNE 110 TEME 1 23.04
«HacnencTBeHHOCTh U U3MEHYMBOCTH OPTAHU3MOBY»
32 Cenekius Kak HayKa U MPOLECC 1 7.05 bubnmoreka [JOK
https://m.edsoo.ru/863e9214
33 MeToabl U JOCTUKEHHS CEJEKIIMU PACTEHUI U JKUBOTHBIX 1 14.05 but6mmoreka [IOK
https://m.edsoo.ru/863e9214
34 bBHUOTEXHOJIOTHS KaK OTpaciib MPOU3BOJICTBA 1 21.05 bubmuorexa [JOK
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Tema ypoka
/11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Ne Tema ypoka

n/m

1 DOBousronus ¥ METOIbI €€ U3YUYECHHUS

2 Hcropus pa3BUTHs NpeACTaBICHUI 00 3BOIIOLUU

3 MukposBoJonus

4 Tomynsiuust KaK 3JIeMEHTapHas €AMHHIIA BUJIA U 3BOJIIOLUH.
JlaGopatopHas pabota Ne 1 «CpaBHeHHE BUI0B 110
MOP(}OIOrHUECKOMY KPUTEPHIO)

5 JIBwxkyuiue cuiibl (31eMeHTapHble (PaKTOPbI) SBOJIIOLINH

6  EcrectBenHslit 0TO0p U ero (hopMbl

7  Pe3ynbTaThl 3BOJIOIMH: IPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BupooOpazoBanue. JlaboparopHas padota Ne 2 «Onucanue
MPUCTIOCOOIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepa»

8  HampasneHnus u myTu Makpo3BOIIOLUN

9 HeobpatuMocCTh IBONIOIUN

10 HUcropus xu3HH Ha 3eMJie U METO/IbI €€ N3YUECHHUS

DNEeKTPOHHBIEC IUPPOBBIE
o0pazoBaTeNIbHBIE PECYPCHI

KonuuectBo yacos Jara

Bcero Kontposnbhble Ilpaktnueckne H3YICHHA
paboThI paboTbI

https://m.edsoo.ru/863e¢9336
34

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

KonunuectBo yacos Jara

Bcero Konrtponpable Ilpaktuueckme H3YTCHHA
paboThl padoTEI
bubnuoreka [IOK
https://m.edsoo.ru/863ea20e

bu6mmorexa [IOK
https://m.edsoo.ru/863e9570

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edsoo.ru/863e99¢c6

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e9da4

bu6nmoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle
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/o

11

12

13

14

15

16

17
18

19

20
21

22

23

Tema ypoka

['unore3bl NpoUCX0KAEHUS )KU3HU Ha 3eMie
Pa3ButHe xu3HU Ha 3emiie 110 3paM U Nepruojam

OCHOBHBIE 3Tarbl BOTIOIUNA PACTUTEIHHOTO U )KHBOTHOTO
mupa. [Ipaktuueckas padora Ne 1 «/3yueHnune uckomaempIx
OCTAaTKOB PACTCHHI M JKUBOTHBIX B KOJUICKIIHSIX)

CoBpemeHHast cucTeMa OpraHuyecKkoro Mupa
DBOJIOIMS YeTIOBEKa (aHTPOIIOTEeHE3)

JBrokymipe cuibl (pakTophl) aHTPOIIOTeHE3a

OcHOBHBIE CTaauHu 5BOJJIOIHMH YCJIIOBCKA
YenoBeueckue pachbl 1 NIPUPOJHBIC afallTAllUH YCIIOBCKA

Pesepublil ypok. O60611eHre 10 TeMe «BO3HUKHOBEHUE U
pa3BUTHE )KU3HHU HA 3eMIie»

DKoJIorus Kak HaykKa
Cpe,Z[BI 00UTaHUS M SKOJIOTHYECKUE (I)aKTOpLI

Aobuotndeckue daxtopsl. JJaboparopras padota Ne 3.

«Mopdodonoruueckue 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT

oOurtanus». JlaboparopHas padora Ne 4. «Bnusinue cBeta Ha
POCT U Pa3BUTHE YEPEHKOB KOJIEYCa

buotnueckue dakrops

KonunuectBo uacoB

Bcero Konrtposababie IIpaktudeckne H3YICHHA

paboThI

paboThI

0.5

0.5

Jara

DJEeKTPOHHBIE IUPPOBBIE
o0pazoBaTeNbHBIE PECYPCHI

bubmuorexa [JOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmorexa [IOK
https://m.edsoo.ru/863ea48e

bubmuorexa [JOK
https://m.edsoo.ru/863eac2c

bu6mmorexa [IOK
https://m.edsoo.ru/863ead44

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea2

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348
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/o

24

25

26

27

28
29
30

31

32
33

34

Tema ypoka

DKOJIOTMYECKUE XapaKTePUCTUKH Nomyssiiuu. [IpakTuyeckas
pabota Ne 2 «[ToacuéTt MIOTHOCTH MOMYJISIIANA Pa3HBIX BUIOB
pacTeHuin»

Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3
DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIE ITOKA3aTEIN DKOCUCTEMBL. DKOJIOTMUYECKHUE
nupamusl. CBoiicTBa skocucteM. Cykueccus

[Ipupoanbie 3K0CHCTEMBI
AHTPOIIOT€HHBIE YKOCHUCTEMBI
buocdepa — rnobansHas sxocucTeMa 3eMiu

3aKOHOMEPHOCTH CYIIECTBOBaHUs Orochepsl

YenoseuecTBO B 6rochepe 3emin
CocyniecTBOBaHHE NPUPOJIBI M YETIOBEYECTBA

PesepsHblil ypok. O6061enne Temsl «Coob1ecTsa u
9KOJIOTUYECKHUE CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonunyecTBo yacos
Bcero Konrtposababie IIpaktudeckne H3YICHHA

DJEeKTPOHHBIE IUPPOBBIE
o0pazoBaTeNbHBIE PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmorexa [IOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [JOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

bu6nmoreka [JOK
https://m.edsoo.ru/863ebale
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorus. 10 knacc. Yueonuk. ba3ossiit yposens Jlaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u np. /Tlox pex. [Taceunuka B.B.
buonorwus. 11 knacc. Yuebnuk. ba3ossiii yposens Jlaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u ap. /ITox pen. [Taceunuka B.B.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

O6mas 6uonorus. bazossiii ypoens. 10-11 knacc. Meronunueckoe nocobue .Ilaceunuk B.B., lIBenoB I'.I'. «JIuHMS XU3HI» U3TATENBCTBA
«IIpocBenieHne

JIeicenko U.B. Iloypounsle miansl. buosorus. 10 knacc.Bonrorpag,uza-so "Yuurens",2019 r

Yepennuxona ['.B.Iloypounsie miiansl. buonorus.11 knacc.Bonrorpan,uzn-so "Vuurens",2019 r

MyxamemxkanoB W.P.Tectsl,3aueTsl,0munonpocs! mo 6uonoruu.10-11 knaces.M.:"Bako",2021 r

Anmudepor A.B.KomHatHbIe pacTeHHs B MIKOJIE:HA0MOAeHHUS U dKcriepuMeHThL.M.: [Ipoda,2020 T

HonneBa A.1O., Topranos A.B.buonorus B cxemax u tabnumnax.DddekTuBHas nmoaroroka k EI'2.Mocksa,2022 r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.e-osnova.ru/- Xypuan «buonorus. Bee ans yaurens!»

http://digital.1september.ru — O6uiepoccuiickuii npoekt «lllkomna uppoBoro Bexa.

http://school-collection.edu.ru - Komnekuus uudpoBsix 00pa3oBaTeabHBIX PECYPCOB.

http://www.electroniclibrary21.ru - OnextponHas Oubnuoreka 21 Beka.

http://www.ege.edu.ru_- OdunuanbHbiii H”HPopMaoHHbIH optai EI'D.

http://www.zavuch.ru - Caiit 15 yuureneil.

http://ecosystema.ru - IKOJOTUUECKHI MEHTP « IKOCUCTEMAY.

http://letopisi.org - Jleromucu.

http://nsportal.ru - CornuanbHas ceTh paOOTHUKOB 00pa30BaHUSI.
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http://proshkolu.ru— becniiaTHbiil IIKOJBHBIN MOpTAI.

http://infourok.ru - becriaTHblil KOHCTPYKTOP CAUTOB JJIsl yUUTEIIS.

http://multiurok.ru - becrniaTHbIl KOHCTPYKTOp CAalTOB Ul yUUTEINSL.

http://bio.1september.ru - «5I uny Ha ypok 6mosorun. 1 ceHTIAOPS».

http://dnevnik.ru_- J[HeBHUK.DY.

http://www.krugosvet.ru - Duuukionenus Kpyrocser.

http://www.uchportal.ru/ - Yuutenbckuii noprain.

http://priroda.ru - Ilpupona Poccun, HalMOHANBHBIN OPTAL.

http://zooclub.ru - 3ooxiy6. MerasHuukioneaus o )XUBOTHBIX.

http://www.darwinmuseum.ru/ - ['ocynapcrBeHHbiii JlapBUHOBCKUI My3€il.

http://www.zin.ru/ - 3oonoruuekuii UHCTUTYT Poccuiickoii akajleMUH HayK.

http://www.livt.net/ - DiekTpoHHas WUIIOCTPUPOBAHHAS SHIMKIONEANS «/KUBBIE CYLIECTBA.

http://www.zin.ru/BioDiv/index.html - MupopmannonHas cucrema «buopasznoobpasue Poccun».

http://zmmu.msu.ru_- 3oonoruueckuit myzeit MI'Y um. M.B.JlomoHoCOBa.

http://sci.aha.ru/biodiv/anim.htm - DOunuknoneaus ®nopa u gayna.

http://biodat.ru/ - MHpopMaLMOHHBINA CaliT 0 XKUBOU IpUPOE.

http://www.unnat.ru/ - IlIxoia roHHATOB.

http://plant.geoman.ru/ - bu6nuoreka XXu3np pacreHui.

http://www.learnbiology.ru/ - 3auumarenbHas OUOJIOTHS.

http://med.claw.ru_ - MenuuuHcKas SHIUKIONEIUS. AHaToMUYECKHI aTjac

http://animal.geoman.ru/ - Mup KUBOTHBIX.

http://ru-biologia.livejournal.com/12284.html - IIpo6Gyiemsl 3BOIOIII
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