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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl IO OHWOJIOTHH TEOPETHYECKYI0O OCHOBY ISl ONpPENeNiCHHS NOAXOIAOB K ()OPMUPOBAHMIO COAEpKaHMS y4eOHOTro mpeamera «buromorws»
coctaBwiIn: KoHIenTyaibHble mosoxxkeHuss @I'OC COO o B3auMooOyCIOBIEHHOCTH IIeNIeH, CONEpKaHUs, pe3yJIbTaTOB OOydYeHHsI U TPeOOBaHHN K YPOBHIO IMOATOTOBKU
BEIITYCKHUKOB, IOJIOKEHUS 00 OOMWX [eNiaX W IPUHINIAX, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpegHero oOmero obOpasoBaHus B Poccuiickoit
denepanuy, a TakKe MOJOXKEHHS O criennprKe ONOIOTHH, €€ 3HAYeHUH B ITO3HAHWH KHUBOW IPUPOJIBEI M 00eCIIeueHNH CYILeCTBOBAaHUS YelloBeueckoro obuiectsa. CoriaacHo
Ha3BaHHBIM IIOJI0XKEHUSM, ONpeIe/IeHbl OCHOBHbIE (DYHKIIUM IPOrPaMMBbI 110 OHOJIOTHH U €€ CTPYKTYpa.

IIporpaMma mo Ouosoruu JaéT MpeAcTaBIEHHE O LEIIX, 00 oOmel crpaTeruu oOyueHMs, BOCIUTAHUS M Pa3BUTHA OOyUarOIUXCS CPEACTBAMU y4eOHOro HpeaMeTa
«buronorusy», onpenenseT o0sA3aTeIbHOE IPEAMETHOE COepIKaHNe, er0 CTPYKTYPY, paclpeesIeHre 110 pa3ieiaM | TeMaM, PeKOMEHIYEMYIO IT0CIeI0BATEIbHOCTh H3YICHHS
yaeOHOTO MaTeprana ¢ y4éTOM MEKIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTEIHHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yIarONTIXCSL.

B mporpamme 1mo 61oJ0THN TaKke YUUTHIBAIOTCS TPEeOOBAHUS K INIAHUPYEMBIM JTHYHOCTHBIM, METAIIPEAMETHBIM M IIPEIMETHBIM pe3ybTaTaM 0O0yueHHS B (POPMHUPOBAHHUI
OCHOBHBIX BUJIOB Y4€OHO-II03HABATEIBHOI JESTENbHOCTH/yUeOHBIX NEeHCTBHUHM 00Y4aIOIIMXCS II0 OCBOSHHIO COJIEP)KaHMsI OMOIOTHUECKOT0 00pa30BaHMUs.

B nporpamme no 6uonoruu (10-11 xnaccsl, 6a30BbIil ypOBEHb) peaan30BaH MPUHLUI IPEEMCTBEHHOCTH B U3yYeHUN OHOJIOTHH, Oiiarofaps uyeMy B Heil mpocMaTpHBaeTCs
HaIpaBJICHHOCTh HAa Pa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHMS, IICHHOCTHBIX OpPHEHTALUI JIMYHOCTH, 3KOJOIMYECKOTO
MBIIIICHHUS, IPEJCTABIECHUN 0 3J0pPOBOM 00pa3e >KU3HU U OCpeXKHBIM OTHOIIEHHEM K OKpYy»Karoleil npupoaHoii cpene. IloaToMy Hapsay ¢ u3ydeHueM o0IeOHoIOrHUeCKUX
TEOPHIA, a TAKKE 3HAHUI O CTPOSHHH KUBBIX CHCTEM Pa3HOTO PaHTa M CYITHOCTH OCHOBHBIX IMPOTEKAIOIINX B HUX MPOIIECCOB B MIPOTPaMMe 110 OMOIOTHH yAeICHO BHIMAHKE
WCTIONIE30BAHMUIO TIONyICHHBIX 3HAHUN B IMOBCEAHEBHOMN JKU3HU IS PEHOICHUS MPUKIATHBIX 33714, B TOM YHCIE: MPOQUIAKTHKHA HACIEICTBEHHBIX 3a00JIeBaHMI YeIoBeKa,
MEINKO-TEHETHYECKOTO KOHCYJIbTHPOBAHMS, OOOCHOBAaHHUS HKOJOTHYECKH IIEJIECOOOPAa3HOTO TOBEACHHUS B OKPY)XKAIOIIed NPHPOIHON CpeAe, aHaln3a BIUSHUSI
XO3IMCTBEHHOM ACATCIIbHOCTU YCJIOBEKAa Ha COCTOAHUE NPUPOIAHBIX W HMCKYCCTBECHHBLIX 3KOCHUCTEM. VYcunenue BHUMaHUSA K HpHKJIaI[HOﬁ HalpaBJICHHOCTU yqe6Horo
npeaMera «buoJIorus) MpPOAUKTOBAHO HEOOXOIMMOCTHIO OOECIICUCHHUS YCIOBHM JUIS PELICHUs] OJHON M3 aKTyaJbHBIX 3a]ad IIKOJIBHOTO OMOJOTHYEeCKOro oOpa3oBaHMS,
KOTOpasi mpenonaraeT (popMupoBaHUE y 00YJaIOIIMXCsI CIOCOOHOCTH aaNnTHPOBAThCA K M3MEHEHUAM JMHAMUYHO PAa3BUBAIOIIETOCSI COBPEMEHHOTO MHUPA.

Buosnorus Ha ypoBHE cpeaHero o0mero oopasoBaHus 3aHMMaeT BakHOe MecTo. OHa obecnieunBaeT (OpMUpOBaHUE Y O0yUAIONIUXCS MPECTaBICHUH O HayYHOI KapTuHE
MUpa, paciupsieT 1 0000IIaeT 3HAHUS O )KUBOU NPUPOJIE, e€ OTIHMIUTEIBHBIX IPU3HAKAX — YPOBHEBOW OPTraHU3AINH U SBOIIOIIH, CO3MAET YCIOBUS TS TO3HAHUS 3aKOHOB
KHUBOH TPHPOIBI, (POPMUPOBAHUS (PYHKIIMOHATIHHOW T'PAaMOTHOCTH, HABBIKOB 3JOPOBOIO M 0O€30mMacHOr0 0o0pa3a JKW3HH, SKOJOTHMYECCKOTO MBIIUICHHS, IICHHOCTHOTO
OTHOILIEHUS K JKHBOM NPHUPOJIE U YEIIOBEKY.

Bonbioe 3HaueHue OHOJIOTHSI MMEET TaKkKe JUIS PELICHUS BOCIUTATENBHBIX M PAa3BUBAIOIIMX 3a]ad CPEeIHEro oOIiero oOpa3oBaHMsS, COLHUATU3AIMH OOydJaroIuXcCs.
Nzyuenue OGuonoruu obecrednBaeT YCIOBHA Uil (JOPMHUPOBAHMS HHTEIUICKTYAJIbHBIX, KOMMYHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYIBTYpHI,
CIOCOOCTBYET MHTErparyy OMOJOTMYECKUX 3HAHUN C TNPEICTABICHUSMHM M3 APYrHX YUeOHBIX NMpPEAMETOB, B YAaCTHOCTH, (M3MKH, XMMHUHM U Teorpaduu. Ha3panHbe
MOJIOKEHHUSI O MpeAHA3HAUYCHUH y4eOHOro mpenmera «BHONMOTHs» COCTaBMIIM OCHOBY JUIS ONpPENENICHHs MOIXOIOB K OTOOpY M CTPYKTYpHPOBAHHIO €T0 COJACPXKaHUS,
MPEJCTaBIEHHOTO B IporpamMme o OMOI0TUu.

Ot16op conmepxanus ydeOHoro mpeamera «buomorums» Ha 0a30BOM YpOBHE OCYIIECTBIEH C IMO3HIHUH KyJIbTYpOCOOOPAa3HOTO MOAXO/A, B COOTBETCTBHH C KOTOPBIM
o0ydaromyecs: JOIDKHBI OCBOUTH 3HAHWSA M YMEHUS, 3HAUMMBIE Ul (OPMHUPOBAHUS OOMIEH KyJIbTYpHI, ONPE/CIAIoONne aaeKBaTHOE ITOBEICHNE YeTI0OBeKa B OKpYy Karomlen
MIPUPOJTHOU Cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOW KHU3HU U MPAKTUIECKON JeaTeibHOCTH. Ocoboe MEeCTO B ATOW CHCTEME 3HAHHWW 3aHUMAIOT DJIEMEHTHI COJICPIKaHUs,



KOTOpPBIE CIy)KaT OCHOBOW Ui (DOPMHPOBAHHSI TPEIACTABICHHA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa M IEHHOCTHBIX OPHEHTALNSIX JHMYHOCTH,
CIOCOOCTBYIOIIUX TyMaHHU3aIMK OHOJIOTHUSCKOTO 00pa30oBaHuUs.

CTpyKTypupOBaHHE COACp)KaHHs YIeOHOTO MaTepHana B MpOorpaMMe IO OHOJOTHH OCYHIECTBICHO C yYETOM NPHOPUTETHOTO 3HAYCHUS 3HAHHHA 00 OTIMYUTEIBHBIX
0COOEHHOCTSIX KHBOH MPHUPOALI, 0 €€ YPOBHEBOI OpraHU3aIMy M SBOJIOIHU. B COOTBETCTBHM C 3THM B CTPYKType yueOHOTo mpeaMeTa « BHoIorishy BEIACICHBI CIEAYIONIIE
cofiepKaTenbHble TUHUU: «bronorus kak Hayka. MeToabl HaydyHOTO Mo3HaHWs», «KieTka kak Ouwonorudeckas cucrema», «OpraHu3zM Kak OHMOJOTHYECKAs CUCTEMay,
«CucreMa 1 MHOr00Opa3ue OpraHmIeCcKOro MUpay, « DBOJIOIHS )KUBOW TPUPOIB), « IKOCUCTEMBI U MPHUCYIINE UM 3aKOHOMEPHOCTUY.

Henp m3yuenus ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE OOYYAIONIMMUCS 3HAHUSAMHU O CTPYKTYpPHO-(QYHKIIMOHATHHON OpPraHM3aldd KHBBIX
CHCTEM pa3HOTO paHra W IPHOOpETeHHE YMEHHMH HCIIONB30BATh 3TH 3HAHUS UL TPAMOTHBIX NEHCTBHH B OTHOIICHHH OOBEKTOB YKMBOM MPUPOABI M PELICHUS PA3IUIHBIX
YKU3HEHHBIX TIPOOIIEM.

Joctmxenne nenu m3ydeHus yaeoHoro npeamera «buonorus Ha 6a30BOM ypoBHE 00€CIICUNBACTCS pEIICHUEM CIEAYIOMNX 3a1aq:

OCBOCHHE OOYUYAIOIIMMICS CHCTEMBl 3HAHHH O OHONOTHYECKHMX TEOPUAX, YUCHHUIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBIIaX, CIYKallHX OCHOBOW IS
(dbopMHUpOBaHHS MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KApTUHE MHpPA, O METOAAX HAyYHOIO IO3HAHWsS, CTPOCHHU, MHOTOOOPa3sMH U OCOOCHHOCTSX KHMBBIX CHCTEM
Pa3HOro YPOBHS OPraHU3AIIUH, BBIIAIOIIMXCS OTKPBITHAX U COBPEMECHHBIX UCCIICTOBAHUSX B OHOJIOTHH;

(dbopmupoBaHKe y 00yJarONIMXCS TO3HABATENLHBIX, HHTEIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B IPOIECCE aHaIM3a JAHHBIX O MyTSIX Pa3BUTUSA B OMOJOTHU HAYYHBIX
B3TIBIIOB, HACH M TOJXOI0B K M3yIEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIINY;

CTaHOBIICHHE y OOydJalomuxcs oOmed KymbTypbl, (PYHKIMOHATEHOW TPAaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSCHATH W OLEHHUBATH SIBJICHHUS OKPY)KAIOMIETO MHpPA KUBOM
MIPUPOABLI HA OCHOBAHWY 3HAHUI U OTIBITA, TOMYyICHHBIX IPU H3YICHIH OHOJIOTHM;

¢dopMupoBaHHE y OOYYAIOUIMXCSI YMEHHH WILIIOCTPHPOBATh 3HAYCHHE OWOJIOTMUYECKUX 3HAHWHA B TPAKTHUYCCKOH AEATEIHHOCTH YEJOBEKA, Pa3BUTHH COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA,

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTU TO3HAHMS YEIOBEKOM >KHBOW MPUPOJBI, HEOOXOAUMOCTH OEpPEKHOTO OTHOIIEHHS K HEH, COOMIOAECHUS 3THUECKUX HOPM IpU
MPOBEACHUN 6I/IOJ'IOFI/I‘IGCKI/IX HCCHCHOB&HHﬁ;

0CO3HAHUE IEHHOCTH OMOJOTUIECKUX 3HAHUH IS TIOBBIICHHS YPOBHS SKOJIOTHUECKON KYIBTYPHI, U1 (JOPMUPOBAHUS HAYIHOTO MHPOBO33PEHUS;

MPUMEHEHUE MPHOOPETEHHBIX 3HAHWH M YMEHWH B TIOBCEAHEBHOM JKWU3HW IS OIEHKH TOCIEICTBHHA CBOCH IESATEIHLHOCTH IO OTHOIICHHIO K OKpYXAalolIeH cpene,
COOCTBEHHOMY 3/I0POBBIO, 00OCHOBAHHUE U COOJTIOJICHUE Mep MPOPUIAKTUKH 3a00ICBAaHHHA.

B cucreme cpemnero obmero odpazoanus «bruonorusy, nzydaeMas Ha 6a30BOM YPOBHE, SIBISIETCS 00s3aTeBHBIM YI€OHBIM MPEIMETOM, BXOSIINM B COCTAB MPEIMETHOMN
o0nactu «EcTecTBEHHO-HAYUHBIE IPEIMETHD».

Jiist u3ydeHust 6rosoruu Ha 6a30BOM ypOBHE CpefiHero odriero oopasoBanus otBoautcs 68 yacos: B 10 xiacce — 34 gaca (1 gac B Hexento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).



COAEPKAHUE OBYUEHUS
10 KJIACC

Tema 1. buoJiorusi kak Hayka.
Buonorus kak Hayka. CBsi3b OHMOJIOTHU C OOIIECTBEHHBIMH, TEXHHYECKHMH M JIPYTHMH €CTECTBEHHBIMH HaykamH, (uiocoduei, 3TUKOH, SCTeTHKOH W TpaBoM. Ponb
6uonoruv B OpMUPOBAHUN COBPEMEHHOM HAyYHON KapTUHBI MUpa. CucreMa OMOJIOTHYEeCKUX HayK.
MeTonbl TO3HAHHMS )KUBOM TPUPOIBI (HAOIIOICHHE, SKCIICPIMEHT, OITUCAHUE, H3MEPEHHUE, KITacCU(pUKAIs, MOICTUPOBAaHKE, CTATUCTHYECKass 00paboTKa TaHHBIX).
JdeMoHcTpanun:
Hoptpetsr: Y. Hapsun, I'. Mengens, H. K. Konbuos, . Yorcon u ®@. Kpuk.
Tabmuipl ¥ cxeMbl: «MeToIbI TO3HAHHMSI YKUBOW TIPHUPOIBI.

JlaGopaTopHble U NPaKTUYeCKHE PAGOTHI:
[paxtuaeckas padora Ne 1. «Mcmonp30Banne pa3InIHBIX METOIOB IIPH N3YICHUH OHOIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl U UX OPraHu3aLMsl.

JKuBble crcTeMsl (OMOCHCTEMBI) Kak IpeaMeT n3ydeHus: Ononoruu. OTINYNe KUBBIX CHCTEM OT HEOPTaHWMIECKOH MPUPOIBL.

CpoiicTBa OmocHuCTeM W HX pazHooOpa3we. YpOBHH OpraHU3alMKd OHOCHCTEM: MOJICKYJLSIPHBIH, KIETOYHBIH, TKAHEBBIM, OPraHW3MEHHBIN, MOIMYJISIIHOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTCOIEHOTHUECKHUH ), OMOC(EPHBIH.

JdemoHcTpanmnu:

Tabmuire! 1 cxembl: «OCHOBHBIC IPU3HAKH KHU3HNY, «Y POBHU OPraHU3AIMU KUBOU TIPHPOIBIY.

Ob6opynoBanue: Mmoaenb Mojiekynsl JJHK.

Tema 3. XuMuueckuii cocTaB U CTPOEHHE KJIETKH.

XUMHUYECKHI COCTaB KJIETKH. XHUMUYECKUE HIEMEHTBI: MAKPOAIEMEHTBI, MUKPO3JIEMEHTHI. BoJla 1 MUHEpalbHbIE BELIECTBA.

@OyHKIMM BOABI M MUHEPAIILHBIX BEIIECTB B KiIeTke. [loqnepxanne ocMoTHyeckoro Oananca.

benkn. CocraB u cTpoeHne 0eIKOB. AMHHOKHCIOTHI — MOHOMEpHI OekoB. He3ameHNMbIe 1 3aMEHHMBbIE aMHHOKHCIIOTBI. AMHHOKHCIIOTHBIM COCTaB. YPOBHH CTPYKTYPBHI
0eIKOBOM MOJIEKYIIBI (TIEPBUYHAS, BTOPHYHASL, TPETUYHAS U UETBEPTUUHAS CTPYKTYpa). XHUMHUYECKUE CBOMCTBA OeKoB. bronorunueckue GyHKIIUN OEIKOB.

DepMeHTHl — Ouosornueckue KaTaausatopsl. CTpoeHue (epMeHTa: aKTUBHBIN IIEHTP, cyOcTpaTHas crneruduuaocts. Kodepmentsl. Butamunsl. OTinuns ¢pepMeHTOB OT
HEOPraHWYECKUX KaTaIu3aTOpOB.

YrneBosbl: MOHOCaXapHibl (TIIIOK03a, prdo3a U JIe30KCHpr003a), Aucaxapuibl (caxaposa, JaKTo3a) U MoJIrcaxapuabl (Kpaxmal, TIIHKOTeH, [eJTono3a). bruonornyeckue
(YHKIHH yTIICBOIOB.

Jlummuasr: Tpurmmnepnasl, ¢ochommunuapl, crepounsl. 'mapoduiasHo-THIpOodoOHBIE cBoWicTBa. bromormyeckne ¢QyHxumm smnumos. CpaBHEHHE YTIIEBOJIOB, OEIKOB U
JUINUA0B KaK UCTOYHUKOB SHEPTUH.

Hykneunnossie kucnotsl: JJHK n PHK. Hyxieotunbr — MmoHOMepbl HykJIeMHOBBIX KHCIOT. Ctpoerue u ¢yHkiun JIHK. Crpoenne u ¢pynxmuu PHK. Buner PHK. ATO:
CTpOEHHUE U (PYHKIIHH.

Iutonorus — Hayka o kineTke. Knerounas Teopust — mpuMep B3auMOACHCTBUS Ul 1 (pakTOB B HAYYHOM IMO3HAHUHU. METOIbI H3y4eHHsI KICTKH.



KreTka kak 1nienmoctHas sxuBas cucrema. O0IMe MPU3HAKU KJIETOK: 3aMKHYTasi HapyxHasi MeMOpaHa, MoJieKyiel JIHK kak reHeTruecKuii anmapar, cuctemMa cuHTe3a Oelika.
Tunsl KIETOK: 3yKapUOTHUYECKass U NpokapuoTrdeckas. OCOOCHHOCTH CTPOSHHs MPOKapUOTHYECKON KieTKH. Kiterounas creHka Oakrepuil. CTpoeHHE 3YKApHOTHUYECKOU
kieTkd. OCHOBHBIE OTIINYHS PACTUTEILHOM, )XKUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KIETOYHAsI CTEHKA, TIHKOKATUKC, X GyHkunu. [I1asmartmaeckas memOpaHa, e€ cBoiictBa 1 pynkunu. L{uToruiazma u e€ opranousl.
OnnomemOpanubie opranouabl kinetku: JIIC, ammapar [ompmku, nu3ocombl. [1oayaBTOHOMHBIE OpPraHOWABI KJICTKH: MHTOXOHJAPHH, IDIACTHIBL [IpomcxokieHue
MUTOXOHIpUH u iacTui. Bumel wiactun. HemeMOpaHHbIe OpraHOUIBI KISTKH: PHOOCOMBI, KIETOYHBIH EHTP, EHTPHUOIHN, PECHUYKH, KIYTUKA. DYHKIUU OPraHOUIOB
KJIeTKU. BriroueHust.

Anpo — perynsaTopHbIi eHTp KiIeTKu. CTpoeHue spa: saepHas 000I04Ka, KaproIuia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMEI.

TpaHCHOPT BeIIECTB B KIIETKE.

JdemoncTpanum:

Hoptpertsr: A. Jlesenryk, P. I'yk, T. [lIBann, M. lneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Juarpammel: «PacipezeneHne XMMAYECKHX 3JIEMEHTOB B HEXKHMBOH NpUpoae», «PacrpeneneHne XuMUIeCKUX 3JIEMEHTOB B )KMBOW IIPUPOC».

Tabmuipl U cxembl: «I[lepuonndeckast TabmuIa XUMHUYECKUX AJIEMEHTOBY», «CTpoeHHEe MOJIEKYJIbl BOAbI», «brocuHTres Oenka», «CTpoeHne MoJeKyibl Oenka», «CTpoeHue

¢depmenray, «Hyknennosslie kuciotel. JJHK», «Ctpoenue Mmonexynbl AT®», «CTpoeHue 3yKapHOTHUYECKOH KneTKu», «CTpoeHHe XHMBOTHOH KieTkm», «CTpoeHue
pacTUTETBHOM KIeTKNY, «CTpOoeHHE MPOKapUOTHUECKOH KIETKIY, «CTpOeHHE SIIpa KIETKI», «YTICBOIB, «JIUIHIBD).

OO6opynoBaHue: CBETOBOH MHKPOCKOI, 000pyZOBaHHE IJIsi MPOBEOCHHS HAOMIONCHHN, M3MEPEHHH, JKCIIEPUMEHTOB, MHUKpOIIPETIAPAThl PACTUTEIBHBIX, JKUBOTHBIX H
OaKTepUATbHBIX KJIETOK.

JlaGopaTopHble 1 NPaKTHYeCKHE PAGOTHI:

JlabopatopHas pabota Ne 1. «M3ydeHne KaTaIUTHIECKOM aKTUBHOCTH ()epMEHTOB (Ha MpUMepe aMUIa3bl MU KaTaias3bl)y.

JlaGoparopHas paboTa Ne 2. «/3ydeHue CTpOECHUS KICTOK pacTEHUH, >KUBOTHBIX M OaKTEpHUil 0] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax U UX OIMHCAHUEY.

Tema 4. ’KusnenessTeIbHOCTH KJIETKH.

OOMeH BeniecTB, WM MeTab0IM3M. ACCHMIIISIIHAS (TUTACTHYSCKAH OOMEH) W JUCCUMIIISLNS (IHEPTeTHUSCKUH OOMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca MeTadoM3Ma.
Ponb 3akoHOB COXpaHCHUs BCIICCTB U DHEPTrUr B IOHUMAHUU MeTaboIn3Ma.

Tumnsl oOMeHa BelecTB: aBTOTPOGHBII 1 reTepoTpodHbIil. Posk GpepMeHTOB B 0OMEHE BEIIECTB U MIPEBPALICHUH SHEPTUH B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (a3bl QoTocuHTe3a. Peakuuu dorocunresza. D ekTuBHOCTh poTocUHTE3a. 3HaueHne (HOTOCUHTE3A JUIA KU3HU Ha 3emie. BnusHue
YCIOBHH cpeasl Ha (POTOCHHTE3 M CHOCOOBI TOBBIMEHHUS €r0 IPOAYKTUBHOCTH Y KyJIbTYpPHBIX PACTEHHH.

XeMocnHTe3. XeMOCHHTE3UPYIOLIHE OaKTepun. 3HaYeHHE XeMOCHHTE3a IS )KU3HH Ha 3emIIe.

OHepreTHuecknii 0OMeH B KiIeTKe. Paciienyienne BenecTs, BhIIEIEHHE W aKKyMYJIMPOBAaHHE YHEPIHU B KIIETKE. DTallbl SHEpreTH4ecKoro ooMena. I mmkomms. Bpoxxenne u
ero BuAbl. KucinopoaHoe okucieHue, win KieTogHoe apixanue. OkucianurtensHoe Gochopuirposanie. DH(HEeKTHBHOCTh SHEPreTHIECKOro 0OMeHa.

Peakmm matpuunoro cuHtesa. ['enermueckas undopmanus u JJHK. Peannzanus renerndeckoil napopmanmu B kieTke. ['eHeTndeckuii kox u ero coiictBa. TpaHCKpUIIus
— Matpuunslii cuate3 PHK. Tpancimsamus — 6nocnunTes 6enka. Jrtansl TpaHcmsiunu. Konuposanne aMHHOKHCTIOT. Pois prbocoM B OMocHHTE3e Oernka.



Heknerounbie Gopmbl xu3HH — BUPYCHL. Mctopust oTkpbeiTHs BUpycoB (JI. V. MiBaHOBCcKkHit). OcOOCHHOCTH CTPOCHHWS W KM3HCHHOTO IMKIJIa BHUPYcoB. bakTtepmodarm.
Bone3nun pacteHmid, )KMBOTHBIX M 4YeEJIOBEKa, BBI3bIBaeMble BHpycaMu. Bupyc mmmyHnonedunura venoeka (BMY) — Bo3Oymaurens CIIW/la. OOpaTHas TpaHCKpPHUIIIHS,
peBepTasa u nuHTerpasza. [lpodunaxkrruka pacpocTpaHeHISI BUPYCHBIX 3a00I€BaHHH.

JdemoncTpannu:

Hoprpetsr: H. K. Konbuos, /. Y. UBanoBckuit, K. A. Tumupsizes.

Tabmunpl U cxembl: «Tunsl nutanus», «MeTtabonuzmy», « MUTOXOHAPUIY, «DHEpreTUYecCKUuil oOMeH», «Xioporiact», «DPotocunte3y, «Ctpoenue JHK», «Ctpoenune u

¢byHKIMOHNpOBaHUe TeHay, «CuHTe3 Oenkay, «['eHeTndeckuil kon», «Bupyce», «bakrepuodarun», «Ctpoenue u xu3HeHHbIN nuki Bupyca CIIMa, Gakrepuodaray,
«Permmmukarus JITHK».
O6opynoBanue: Moaer-antuinkanuu «Y nsoenue JIHK u tpanckpunmumsy, «buocunres 6enka», «CTpoeHHe KISTKH», Mojaeib cTpykTypsl JTHK.

Tema S. PazMHOKeHHEe M HHANBUAYATbHOE PA3BUTHE OPraHN3MOB.

Krnetounslii uuki, uiaM KU3HEHHBIN UK KieTku. MHTepdaza u mutos. Iponecchl, mpotekatomme B uHTepdaze. Pemiukanus — peakius MatpuyHoro cuareza JIHK.
Crtpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTUM. JUTITONIHBIA U TaIUIOUAHBIM XPOMOCOMHBIE HaOOpbl. XpoMaTuabl. LluTomornyeckue OCHOBBI Pa3MHOXKEHUS U
WHUBUyaTbHOTO Pa3BUTHS OPTAHU3MOB.

Henenne knetkn — muto3. Ctaguu muto3a. [Ipomecchl, mporcxoasiiye Ha pa3HbIX CTAAUSIX MUTO3a. bHOIOrHuecKknii CMBICIT MUTO3a.

[Iporpammupyemas THOEIb KJISTKH — aronTo3.

DopMBbI pa3MHOKEHHSI OPTaHU3MOB: Oecroioe U 1moyioBoe. Bubl 6ecronoro pa3sMHOXKEHUS: JIeIeHHE HAJBOE, TOYKOBAHUE OJJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAYEHHE JJISI CENIEKIIUH.

[TooBoe pasMHOXKEHUE, €T0 OTIIMYHS OT OECIONOro.

Metiosz. Ctagun meiiosa. [Iporecchl, mpoucxoasmiue Ha cTagusx Meiiosa. [loBegenne xpomocom B Meiio3e. Kpoccuurosep. bronornuecknii CMBICI U 3HaYEHUE MEHO03a.
l'amerorenes — mporecc 00pa3oBaHUs TOJOBBIX KJIETOK y KMBOTHBIX. I10J0BBIC *ele3bl: CEMCHHUKH M sHYHUKH. OOpa3oBaHUE M Pa3BUTHE IMOJIOBBIX KIIETOK — ramer
(criepmaro3ou/, SIIEKIIETKA) — CriepMaToreHes U oBorenes. OCOOCHHOCTH CTPOCHHUS SHIICKIICTOK U criepMaTo30uIoB. OmiogoTBopeHue. [lapTeHorenes.

WuauBunyansHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHANIBHOE pa3BHUTHE (AMOpPHOTEeHE3). DTambl 3MOPHUOHATLHOTO PAa3BUTHSA y TMO3BOHOYHBIX JKMBOTHBIX: JPOOJICHUE,
racTpyisinus, opraHorenes. I[locTaMOpHoHaIbHOE pa3BUTHE. THMBI MOCTAIMOPHOHAILHOTO Pa3BHTHS: MPsAMOE, HempsMoe (TMYMHOYHOE). BimsHue cpeipl Ha pa3BUTHE
OpraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacternii. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTAJUN Pa3BUTHUS.

Jdemoncrpanumn:

Tabmuipl 1 cxeMbl: «DOpMBI Pa3MHOXKEHHS OPTaHU3MOBY, «JIBOWHOE OIIOJOTBOPEHHE y I[BETKOBBIX pacTCHUil», «BereraTMBHOE pa3sMHOXEHHE pacTeHHi», «/leneHne

KIETKH OakTepuit», «CTpoeHUE TOJOBBIX KIETOK», «CTpoeHHe XpoMocoMbly», «Kiterounsld muki», «Permmukarus JJHK», «Muros», «Meiio3y», «IIpsMoe u HempsiMoe
passutHey, «['amMeToreHe3 y MIESKOITUTAIONINX U YelloBeKa», « OCHOBHBIC CTaIMA OHTOTCHE3a.

O6opynoBaHue: MUKPOCKOI, MHUKporpenapatbl «CrepMaTo30uabl MIICKOMUTAIOIIETO», «SIHIEKIeTKa MIIEKOMUTAMEero», «KapruoknHe3 B KIIETKaX KOpEIIKa JIyKay,
MarHMTHasi MOJIeTb-anuinkanus «Jlenenue knetkny, moaens JJHK, monens metadaznoit XxpoMocomBbl.

JlaGopaTopHble M MpaKTHYeCKHe PAOOTHI:

JlaboparopHast padota Ne 3. «HaGmroneHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha FTOTOBBIX MUKpOIIpernaparaxy.



JlaboparopHas pabota Ne 4. «3ydeHre CTPOCHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEIapaTax».

Tema 6. HacieACTBEHHOCTh U H3MEHYUBOCTh OPraHU3MOB.

[Ipenmet u 3agaun reHetuku. Mctopus pa3BUTUSI T€HETUKU. POib LIUTOJIOTHM M SMOPUOJIOTUU B CTAHOBJICHUM T€HETHKH. BKilaj pOCCHIMCKUX W 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETHKH. MeTonpl TeHeTUKH (THOPUIOJOTHYECKUH, ITUTOTeHETHYECKUH, MOJIEKYJIApHO-TeHeTHuecKuii). OCHOBHBIE TE€HETHUYECKHEe MOHATHS. | eHeTnyeckas
CHMBOJIMKA, UCTIOJIb3yeMasi B CXEMAaX CKPEIUBAHMM.

3aKOHOMEPHOCTH HACJICJIOBaHUS TMPHU3HAKOB, ycTaHOBIeHHbIC . MeHmeneM. MOHOTHOpUIHOE CKpellMBaHWe. 3aKOH eIUHOOOpa3usi THOPHIOB TEPBOTO ITOKOJCHWSL.
[IpaBuno nomuHUpOBaHUS. 3aKOH pacIeIUIeHHs MPU3HAKOB. [ mmore3a ynctoTel ramet. [loaHOE M HEMOTHOE JOMUHUPOBAHHE.

JlurnOpuaHoe CKpenBanue. 3aKOH HE3aBUCHMOTO HACJICIOBaHHS MPU3HAKOB. [luToreHeTHYecKrue OCHOBBI JUTHOPHUIHOTO CKPEIUBaHMS. AHAIH3UPYIOIIEe CKPEIIUBAHKE.
Hcnonp3oBaHue aHATU3UPYIOLIETO CKPEIIUBAHUS IS ONPEACICHUS TeHOTHIIa 0CO0U.

CueruieHHO€E HaclieioBaHUe pu3HakoB. PaboTa T. MopraHa 1o ClenjieHHOMY HacJieI0BaHUIO TeHOB. HapylieHue clienieHus FTeHOB B pe3yJbTaTe KPOCCHHTOBEPA.
XpoMocoMHasi TEOpHs HACIEACTBEHHOCTHU. | 'eHeTHYeCKUE KapThl.

I'enetnka moma. XpoMOCOMHOE OIpeAeNeHUE Moja. AYTOCOMBI M IOJIOBBIE XpOMOCOMBI. ['OMOraMeTHele M reTeporaMeTHbIE OpraHu3Mbl. HaciiemoBaHue NpU3HAKOB,
CIIETUICHHBIX C TIOJIOM.

N3meHurBOCTh. BUIbl M3MEHYMBOCTH: HEHACJICICTBCHHAS W HAClIeCTBEHHas. Poib cpelbl B HEHACICICTBEHHON H3MEHUMBOCTH. XapaKTEPUCTHKA MOJIU(MUKAITMOHHON
W3MEHYHMBOCTH. BapuarnmioHHbI psify 1 BapuannoHHas KpuBas. Hopma peakiun nmpusnaka. KomndyecTBeHHBIE M Ka4eCTBEHHBIE NMPU3HAKN M WX HOpMa peakmnuu. CBoicTBa
MOAU(UKATMOHHON W3MEHYUBOCTH.

HacnenctBenHas, Wi TEHOTUIIUYECKas, W3MEHYMBOCTb. KoMOWHATHBHAsS HM3MEHYMBOCTh. Mei03 M MOJIOBOM MpoOIlecC — OCHOBA KOMOMHATUBHOW H3MEHYHMBOCTH.
MyranoHHasi W3MEHYMBOCTh. Kilaccudukanusi MyTaluii: TeHHble, XPOMOCOMHBIE, TeHOMHble. YacToTa W mNpUUMHBl MyTanuil. MyTareHHble (aKkTOphl. 3aKOH
TOMOJIOTHYECKHX PSAOB B HAacIeACTBeHHOM n3MeHunBoct H. . BaBumoga.

BuesnepHas HacneICTBEHHOCT Y U3BMEHYHUBOCTD.

I'enernka yenoBeka. KapuoTum denoBeka. OCHOBHBIE METO/BI T€HETHKH YEIOBEKA: TeHEaIOTHICCKUM, OJIM3HEIIOBBIH, IMTOTCHETHUECKUH, OMOXUMUYECKHN, MOJICKYJIPHO-
reHetraeckuii. COBpeMEHHOE OIpe/eieHIe TeHOTHTIA: TTOJITHOTEHOMHOE CEKBEHHPOBaHME, TCHOTUIIHUPOBaHUE, B TOM uucie ¢ nomorisio [11{P-anammza. HacnencTtenHsie
3a00NeBaHMs YeTOBeKa: TeHHbIe 0O0JIe3HH, OOJIE3HH C HACIEACTBEHHOW MPEApacloyOKEHHOCThIO, XpOMOCOMHBIe Ooyie3HH. ComMaTH4YecKHe M TeHEepaTUBHBIE MYyTAllWU.
CrBosoBBIe KIETKU. [IpUHIMITEI 310pOBOTO 00pa3a *KHU3HU, AUATHOCTUKH, MPOQUIAKTUKY U JICUEHHs TeHETHUECKUX Oose3Hell. MeauKo-TeHeTHUeCKoe KOHCYIbTHPOBaHHUE.
3HavYeHHEe MEIUIIMHCKON TeHETUKH B IPEAOTBPAILCHUN U JICYEHUH F'€HETUIECKUX 3a00JIeBaHUI UeIOBEKA.

Jdemoncrpanumn:

Hoprpersi: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeer-Pecorckuii, H. 1. BaBuios.

Tabauiipl U cxembl: «MOHOTHOPHUIHOE CKPEIUBAHKE U €r0 IIUTOreHETHYECKas OCHOBa», «3aKOH PACHICIICHHS U €r0 IUTOICHETHUECKAas OCHOBAY, «3aKOH YHCTOTHI TaMeTy,

«lurubpunHoe ckpemmBaHuey, «lluTomormueckre OCHOBBI JUTHOPUIHOTO CKpEIIUBAHU, «Meio3y», «B3amMoneiicTBUEe allIeIbHBIX TEHOB», «[ €HETHYeCKhe KapThl
pacTeHUH, >KMBOTHBIX W 4YeloBeka», «['eHeTwka Tmojia», «3aKOHOMEPHOCTH HACJEeNOBAaHMS, CIETUICHHOTO C TOJoM», «KapHOTHIBI 4elloBeKa W >KUBOTHBIX», «BHIbI
HM3MEHYHBOCTHY, «MoauduKanmoHHast ©3MEHYUBOCThY, «HacnemoBanue pesyc-daxropay, «['eHeTHKa rpyn KpoBH», «MyTallMOHHAs U3MEHYHBOCTHY.

O6opynoBanue: MoeIH-anTuIMKaul  «MOHOTHOpUAHOEe CKpelmBaHuey, «HemomHoe noMuHUpoBaHMe», «JluruOpumHoe ckpemuBanue», «llepekpéct Xpomocomy,
MHUKpPOCKOI B MHKpoIpenapar «Ipo3odunay (HopMma, MyTanuu HopMbI KPbUTEEB U OKPACKH Tela), Tepbapuii «['opox moCeBHOM.



JlaGopaTopHble M MPaKTHYeCKHE PAOOTHI:

JlaboparopHas pabota Ne 5. «M3ydyeHne pe3yIbTaTOB MOHOTHOPHIHOTO U TUTHOPUIHOTO CKPEIIMBAHHS Y APO30(HIIBI HA TOTOBBIX MUKPOIIPETIapaTax».
JlaGoparophas pabota Ne 6. «M3ydeHrne MoIUPUKAITUOHHONW U3MEHYNBOCTH, IIOCTPOCHUE BAPHUAITIOHHOTO PSJIa U BAPHAITMOHHOW KPUBOI».
JlaboparopHas pabota Ne 7. «AHaIM3 MyTaui y Apo30QHIIbI HA TOTOBBIX MUKPOTIpEIapaTaxy.

[paktudgeckas pabora Ne 2. «CocraBiieHHe U aHATN3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OHOTEXHOJIOTHH.

CenekIysl Kak HayKa W Mpolecc. 3apoxkICHNE CeleKIMA U JoMecTrkamms. Yuenue H. V. BaBuioBa o meHTpax MPOUCXOXKICHUS U MHOTOOOpa3us KyJbTYPHBIX PACTCHH.
[enTphl mpoucxoxaeHMs JOMAIIHUX KUBOTHBIX. COpT, IOPOAa, IITaMM.

CoBpeMeHHbIe METO/IbI CeNIEKITUN. MacCOBBI U MHAUBUAYAIBHBIA OTOOPHI B CENIEKIMH PACTeHH U KUBOTHBIX. OIIEHKa dKCTephepa. bIM3KopoACTBEHHOE CKpEUIMBAHUE —
uHOpuauHT. Ynctas nmunus. CKpeluBaHne YUCTHIX TUHUNA. ['eTeposuc, uinu rubpuaHas cuia. HepoactBeHHoe ckpemyBanue — ayTopuauHr. OtaanéHnas ruOpuan3ands u
e€ ycriexu. VICKyCCTBEHHBII MyTareHes3 v MoJly4eHue MOMUILIONAOB. JJOCTHKEHNS CeNIeKIINY PACTEeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

BuoTtexHonorus kak oTpacib NPOU3BOJACTBA. ['eHHas uHXKeHepHus. Jtambl co3naHus pekomOuHaHTHOW JIHK m TpaHCreHHBIX OpraHum3MoB. KieTodHass WHKEHEpHs.
Krnerounsle KyabTypbl. MUKpPOKIOHAIBHOE pasMHOXKEHUE pacTeHuil. KioHupoBaHMe BBICOKOIPOAYKTHUBHBIX CEJIBCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U
strdeckue npodiemsl. 'MO — reHeTHdeckd MOANGPUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

Hoptpets: H. Y. BaBunos, U. B. Muuypus, I'. /[. Kapneuenko, M. @. I1BaHoB.

Tabmuipl U cxeMbl: kapTa «LIeHTphl TPOMCXOXKACHUS W MHOT000pa3usi KyJIbTypHBIX pacTeHHit», «[loponbl AoMalHUX >KUBOTHBIX», «CopTa KyIbTYPHBIX PACTCHUN,

«Otnanénnas rubOpugusanms», «Pabotsl akagemuka M. @. BanoBa», «llomummonaus», «OOBEKTh OMOTEXHOJOTHM», «KileTOuHBIE KyIbTYpPBHl M KIOHHPOBaHHUEY,
«KoHCcTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MyJISDKH IUIOIOB M KOPHEIUIONOB AUKUX (POPM U KYJITBTYPHEIX COPTOB pacTeHuH, repbapuii «CelbcKOX03sHCTBEHHBIE PACTCHUS.

JlaGopaTopHble U MPaKTHYECKHE PAOOTHI:

Okckypenst «OCHOBHBIE METOIBI M TOCTIDKCHUS CENIEKIIMH PACTEHHH W KMBOTHBIX (HA CEJIEKIHOHHYIO CTAHIIMIO, INIEMEHHYIO (pepMy, COPTOMCHBITATEIFHBIN yIacTOK, B
TEIUTNYHOE X035 CTBO, 1a00OPaTOPHUIO arpOYHUBEPCUTETA UIM HAYYHOTO IIEHTPA)».

11 KJIACC

I'naBa 1. DBojronus.

[Ipennocbuikn BO3HUKHOBEHHUS 3BOJIOIMOHHONW TEOPHUU. DBOJIOIUOHHAS TEOpUs M €€ MecTo B OWOJIOTHH. BiusHHME SBOJIOIMOHHONW TEOPHHM HAa pa3BUTHE OHMOJIOTUH H
IpYruX HayK.

CBuETENHCTBA ABOIONUH. [laleOHTOIOrHYeCcKHe: TIOCIeI0BATEIPHOCTD MOSBICHUS BHIOB B MAJICOHTOJIOTHYECKOM JIETOMMCH, MepexoaHbie popMbl. bruoreorpapudeckue:
CXOJICTBO U paznnuue GayH U GIop MaTEpUKOB H OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJACTBA M Pa3IHuds 3MOPHOHOB Pa3HBIX BHJOB MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMHUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHbIC, PYJAUMEHTapHBIC
OpFaHBI, ATaBU3MBI. MO.]'IeKyHHpHO-6I/IOXI/IMI/I‘~ICCKI/Ie: CXOOCTBO MEXaHU3MOB HACJICACTBCHHOCTHU U OCHOBHBIX MeTa6OJ’[I/I"ICCKI/IX l'[yTeﬁ y BCEX OpFaHI/I3MOB.



OpomrononHas Teopus Y. JlapsuHa. [Ipearnochulkvi BOSHHKHOBEHHS JapBHHH3MA. [IBWKYIIME CHIIBI 3BONIONHMU BHIOB 1O J[apBUHY (M30BITOYHOE Pa3MHOXCHHE TPH
OTPaHHYEHHOCTH PECYpPCOB, HEOTIPEIeIEHHAS H3MEHUNBOCTh, 00ph0a 3a CyIIeCTBOBAHHE, ECTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus sposmonuu (CTD) u e€ 0CHOBHBIC TIOJI0KEHUSI.

JdemoncTpannu:

Hoprpertsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Miosiep, A. H. Ceepiios.

Tabauipl ¥ cxeMbl: «Pa3BUTHE OPraHUYECKOT0 MUPA Ha 3emiiey, «3apOoIbIIIN TO3BOHOYHBIX KHUBOTHBIX», « ApXeonTepruKe», «P@opMbl O0PHOBI 3a CYILIECTBOBAHUE

I'naBa 2. ®@akTophl IBOJTIOIUM.

Mukpossomtonys. [Tomysanys kak eIMHULA BUA U 3BOIIIOLHH.

JBrmxymmme cuibl ((hakToOpsl) SBOMIONMN BUIOB B IIpupoae. MyTannoHHbIH mponece 1 KOMOMHATHBHAS N3MEHINBOCTD. [lomy siumnoHHbIe BOJHEI 1 Apeid reHoB. M3omsamms
U MHTpaIysL.

EctecTBeHHBII 0TOOp — HanpaBJIsOMmuil (GpakTop 3BoIOIUU. POPMBI €CTECTBEHHOTO 0TOOpA.

IIprucnocobaeHHOCTh OPraHU3MOB KaK pe3ybTaT 3Bostonuu. [Ipumeps! npucnocodiaenuil y opranusmMoB. ApoMop(ho3sl U HANOAJANTAIUH.

Bun u Bunoo0pazosanue. Kpurepuu Buna. OcHOBHbIE (OPMBI BUI00Opa30BaHUs: Teorpaduueckoe, IKOJI0IHIECKOE.

MakposBomronus. ©@opmsl 3BouTOIMN: (HUIIETHYECKas, IUBEPreHTHAsT, KOHBEPreHTHAs, apajuienbHas. HeoOpaTuMocTs SBOMONHN.

[IpouncxoxaeHne OT HeclleUaIU3UPOBaHHBIX MpeaKoB. [Iporpeccupyromas cnennanusanys. AanTUBHAs PaguaLys.

JdemoncTpanumn:

Iloptpetst: Y. JapBun
Tabauipl u cxembl: «EctecTBeHHBIH 0TOOP», «MHOr000pa3ue cOpTOB pacTeHU», «MHOroodpasue mopoj| >KUBOTHBIXY, «[lonmymsaium», «MyTallioHHas U3MEHUUBOCTDY,

«Apomophoser», «Manoamantanumy, «OOImas aereHepanusy, «/IBmxymme cuibl sBomonuny», «Kapra-cxema wmapmpyra mytemectBust Y. lapsunay, «boppba 3a
cymiecTBoBaHHEY, «IIprcnocobaeHHOCTs Oprann3MoBy, «I'eorpagpuueckoe BHI000pa3oBaHue, « IKOIOTHIECKOE BUAO00pA30BAHUEY.

O6opynoBaHue: KOJUISKITNS HACEKOMBIX C Pa3IHYHBIMH THIIAMH OKPACKH, Ha0Op IUIOJOB M CeMsH, KoimieKuus «[IpuMepsl 3alIMTHBIX HPUCTIOCOONIEHUH y KHUBOTHBIXY,
Monens «OCHOBHEIE HAIIPABJICHUS YBOIIOIHINY, 00bEMHAS MoeNb «CTpOeHHE TOJOBHOTO MO3Ta TIO3BOHOYHBIXY.

Buoreorpaduyeckas kapra mupa, KowieKnus «DopMBI COXPaHHOCTH WCKOIMAEMBIX JKHBOTHBIX M PacTCHHI», MoAenb ammuikanus «[lepekpéct XxpoMocom», BIaKHBIE
npemnapathsl «Pa3BuTne HaceKOMOro», «Pa3BuTne JATYIIKIm», MUKporpenapat «/Ipo3odma» (HopMa, MyTanuu GopMbI KPBEUTEEB U OKPACKH TeTa).

JlaGopaTopHble M NpaKTHYeCKUe PadoThI:

JlaGoparopHas paboTa Ne 1. «CpaBHEHHE BHI0B IO MOP(OJIOTHUECKOMY KPUTEPHION.

Jlabopatopnas pabota Ne 2. «Onucanue NprucnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOTO XapaKTepay.

I'naBa 3. Bo3HMKHOBeHUe U pa3BUTHE KU3HU HA 3eMuie.

JloHay4Hble peACTABICHUS O 3apOXKICHNY XU3HU. HaydHbIe THITOTE3bI BOSHUKHOBEHUS )KU3HH Ha 3emiie: abuoreHe3 U maHcrnepMusi. XUMUYecKast 9BOJIOHUS. AOUOTCHHBIN
CHHTE3 OPraHWYECKHX BEIIECTB W3 HEOPraHMYECKHX. DKCIIEPUMEHTAIBHOE MOITBEP)KICHHE XMUMHUYECKOW 3BOMONUH. HawyanmpHble 3Tambl OMOJOTMYECKO SBOJIOIMH.
I'mnore3za PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYp U BOSHUKHOBECHHE IPOTOKJIETKU. IlepBrie KiIeTKH U uX 3Bomonusi. DopMupoBaHHE OCHOBHBIX IPYIII KUBBIX
OpPraHHU3MOB.



Pazputne xu3Hu Ha 3emiie 1o 3paMm W mepuoiaMm. Karapxeid. Apxeiickas u mpotepo3oiickas 3pbsl. [lameo3oiickas 3pa W e€ mepuoabl: KeMOPHUHUCKHA, OPIOBHKCKHH,
CUTypUNCKHN, J€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3o3otickast 3pa u €€ eproIbl: TPHACOBBIN, IOPCKUH, METTOBOM.

Kaitno3otickast apa u €€ mepro/bl: MajJeoreHOBbIA, HEOTEHOBBIN, aHTPOTIOTEHOBBIH.

XapakTepucTUKa KIMMaTa M TEOJOTHYeCKUX MporeccoB. OCHOBHBIC AITAIbl JBOJIOIHMU PACTHUTEIBHOIO U XXKHUBOTHOTO MHpPa. ApoMop(o3bl y pacTEHHH M >KUBOTHBIX.
[osiBeHue, pacuBeT U BEIMUpPAHUE IPYIII )KUBBIX OPTaHU3MOB.

I'nasa 4. IIpoucxoxaeHue yea0BeKa.

CucreMa opraHM4ecKOro Mupa Kak oTpakeHue 3BoJtonni. OCHOBHBIE CUCTEMATHUECKHUE TPYIIIBI OPTaHU3MOB.

DBONIONHNSA YeJIOBeKa. AHTPOIONIOTHS KaK Hayka. Pa3BuTHe MpencTaBIeHUN O MPOUCXOXKACHHH dYeloBeka. MeTompl m3ydeHusl aHTpororeHe3a. CXOoJCTBa W Pa3MHdus
YyeJIoBeKa M )KUBOTHBIX. CHCTEeMaTHIECKOE MOJIOKEHUE YEI0BEKA.

JBwxymue cuibl (dakTopsl) aHTpororeHeza. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIECTBEHHBIH 00pa3 KHU3HH, M3TOTOBJICHHUE OPYIUN Tpyxa,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIOIMH YEJIOBEKA: aBCTPAIONMUTEKH, YenoBek ymenbiid, YenoBek mpaMoxoasauiuii, YenoBek HeaHaepTaabckuil, UenoBek pasymHbid. Haxonku
HCKOTIAeMBIX OCTAaTKOB, BPeMs CYIIECTBOBaHUS, 00J1aCTh paclpoCTpaHeHHS, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 sKU3HH, OPYIHSL.

Yenoseueckre pacbkl. OCHOBHBIE OOJIBIIIAE PAChl: €BPOIICOUTHAS (€Bpa3HiicKas), HETpO-aBCTpalONIHAS (PKBaTOPHATIbHAS ), MOHTOJIOWIHAS (a3HaTCKO-aMepUKaHCKas ). YepTsl
MIPUCIIOCOOJIEHHOCTH MPEICTABUTENICH YeJIOBEUECKUX Pac K YCIOBHAM CyIIecTBOBaHMs. EMMHCTBO YenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

Hoprpets: ®. Pean, JI. [Tactep, A. Y. Onapun, C. Muutep, I. FOpu, Y. Japsus.

Tabmuipl U cxembl: «Bo3HukHoBeHHe COJHEYHOW CUCTEMBI», «Pa3BuUTHE OpraHMYecKkoro mupay, «PacturenbHas kieTkay, «KuBoTHas kietka», «[IpokapuoTuueckas

KieTkay, «CoBpeMeHHash CUCTeMa OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHX 4YepT CTPOSHHs YEIOBEKa W YeIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MeECTa
MAJICOHTONIOTHIECKUX HaXOIOK IPEIKOB COBPEMEHHOTO YeTIOBeKay, «JIpeBHeiimue moamy», «IpesHue moam», «[lepBbie cCOBpeMeHHEIE IO, «UeToBedecKue pachh».
Ob6opynoBanwue: mymsnku «[Iporcxokaenne demoBekay (OIOCTHI aBCTPANOMUTEKa, MUTEKaHTPOIA, HeaHAepTaNblla, KPOMAHBOHIIA), CICTKA I U300paKeHUs] KaMEHHBIX
opyIoHid MEepBOOBITHOTO YeloBeKa (KaMHH-YOIMepHl, pyOmia, ckpebiia), TeOXpOHOIOrmIecKas Tabiuma, KoUK «DOopMbl COXPaHHOCTH HCKOMAEMBIX XKHBOTHBIX
pacTeHuin.

JlaGopaTopHble M NpaKTHYeCKUe PadoThI:

[IpakTrueckas padota Ne 1. «M3yueHre HCKOTAEMbIX OCTATKOB PACTEHUH U )KUBOTHBIX B KOJIICKIIHSIX).

DKCKypcHsi « DBOIIOLINS OPTaHUIECKOTO MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHBIN UITN KpaeBeAUECKUI My3eil).

I'naBa 5. OpranusMbl U OKpYy:KawuIas cpeaa.

DKONOTus KaK HayKa. 3a/laud U Pa3esibl SKOJIOTHH. MeTO bl 3KOJIOTHUECKHUX HCCIICI0BAHNN. JKOIOTHYECKOE MUPOBO33PEHIE COBPEMEHHOTO YeTIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAS, HA36MHO-BO3/TyIITHASI, TOYBEHHAS, BHYTPUOPTaHN3MECHHAS.

Dxonoruueckue ¢akropel. Knaccudukanus skosnorndyeckux (akTopoB: abWoTHYecKWe, OMOTHYECKHE W aHTPONOreHHbIe. JlecTBUE 3KOJOTHYECKUX (HaKTOpPOB Ha
OpraHu3MBl.



Abuotnueckue (haKTOPHI: CBET, TEMIIEpaTypa, BIaKHOCTh. Dotonepronusm. [lpucocodiaeHns opraHu3MoB K IeHCTBHIO a0HOTHYECKHUX (DaKTOpoB. bromormueckie puTMEL.
Buotnueckue ¢dakropsl. Buapl OMOTHYECKMX B3aMMOICHUCTBHI: KOHKYPEHIHWS, XHITHHYECTBO, cnMOM03 © ero ¢opmbl. [lapasutusMm, Koomepamws, MyTyaius3M,
KOMMEHCAJII3M (KBapTHPAHCTBO, HAXJIEOHNIECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHe OMOTHUECKUX B3aUMOICUCTBHUN JUIS CYIIECTBOBAHUS OPTaHU3MOB B IIPHPOIHBIX
€coo01IeCcTBAX.

DKOJIOrMYeCKUe XapaKTEPUCTUKHU MOMynaund. OCHOBHBIE MMOKA3aTeNN MOMYJISIUHA: YUCICHHOCTD, INIOTHOCTD, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalusl. JAuHaMuKka
YUCIIEHHOCTH MOMYJIALNU U €€ PEerysius.

JdeMoHcTpanun:

Hoprpetsr: A. I'ym6onsar, K. ®. Pynbe, 3. ['ekkens.

Tabmuipl 1 cxembl: kKapta «[Ipupomnbie 30HBI 3emin», «Cpeasl oOMTaHUS OpraHU3MOBY, «DoTtomepuoam3my», «llomymsmumn», «3aKOHOMEPHOCTH POCTA YHCICHHOCTH

MOMYJIAINN HHPY30pHU-TYQenskn», «[Inmessie memnm».

JlaGopaTopHble U MPaKTHYEeCKHE PAGOTHI:

JIabopartophas pabota Ne 3. «Mopdonoruueckre 0COOEHHOCTH paCTEHUN U3 Pa3HBIX MECT OOUTAHUIY.
JlaGoparopHas paboTa Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

IIpaktuueckas padota Ne 2. «I[loacuéT IIOTHOCTH MOMYJISIIKIN pa3HBIX BUIOB PACTEHUIN.

I'naBa 6. buocdepa.

Coo01ecTBO OpraHu3MoB — 6uo1IeH03. CTPYKTYpbI OMOIIEH03a: BUIOBAs, TPOCTPAaHCTBeHHAs1, Tpoduueckas (mumesas). Buasi-nomuHanTel. CBA31 B OMOLIEHO3E.
DKOJIOTHYECKHE CUCTEMBI (3KocucTeMbl). [ToHsTHE 00 sKOCcHcTeMe U OuoreoneHo3e. OyHKIMOHATBHBIE KOMIIOHEHTBI SKOCHCTEMBI: MTPOIYLIEHTHI, KOHCYMEHTBI, PSAYIICHTHI.
KpyroBopoT BelllecTB U MOTOK 3HEPrHU B dKocucTeMe. Tpodudeckue (NMMIIEBBIC) YPOBHH 3KOCHCTeMBI. [lumieBbie enu u cetd. OCHOBHBIC MMOKA3aTEIN DKOCHUCTEMBI:
Oromacca, IpOIyKIHsL. DKOIOTHYECKHIE ITUPAMU/IBL: TPOXYKIIUH, YHCICHHOCTH, OMoMacchl. CBOHCTBA 9KOCHCTEM: YCTOWINBOCTE, CAMOPETYILISL, pa3BuTre. CyKieccus.
[IpuponHBIE 3KOCHCTEMBIL. DKOCUCTEMBI 03Ep U peK. DKOCHCTEMa XBOMHOTO FITH IIUPOKOIUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE 3KOCUCTEMEL. ATPO3KOCHCTEMEL. Y pO0o3KOCHCTeMEI. bronornaeckoe 1 X03IHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM H YPOOIKOCHUCTEM.

Bropaznoobpasue kak hakTop ycTOWIMBOCTH 3KocucTeM. CoxpaHeHHe OHOJIOrHYECKOro pasHooOpasust Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6uocdepe. ['panuibl, coctaB U cTpykrypa Omocdepsl. XXuoe BemectBo u ero ¢yHkuud. OcoOeHHOCTH OMOChephl Kak TI00albHOM
9KOCHCTEMBI. JIMHAMIYECKOe paBHOBECHE U 00paTHas cBs3b B Onocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXMMUYECKHE ITUKIIBI JIEMEHTOB (YIIepojia, a30Ta). 30HaJIbHOCTh OHMochepbl. OCHOBHBIE OMOMBI CYIITH.

Jdemoncrpanumn:

Hoprpetst: A. Ix. Tercnu, B. H. Cykaués, B. . Bepranckuii.

Tabmuie! u cxemsl: «[lumeBkie menn», «bromeH03: cocTaB U CTpyKTypay, «[IpupomHsie coobmecTBay, «Llenmn nuranusy, «DKkomormdyeckas nupamuaay, «buocdepa u

YeJI0BEK», « IKOCHCTEMa IIMPOKOJIIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jiecay, «bromneHo3 Bogoémay, «ArponeHos», «[IpuMepHbIe aHTpOIIOreHHbIE BO3ICHCTBUS HA
npupoay», «BaxHelIne UCTOYHUKH 3arps3HEHUs] BO3AyXa M TPYHTOBBIX BoOJ», «[louBa — BaxHeinas cocraBistomas Ouochepsr», «DaxTopsl gerpajalud HOYBY,
«ITapuukoBbI 3¢pherT», «DPaKTOPHl paguoAKTHBHOTO 3arps3HeHus Ouocgeprr», «O0mas cTpykrypa dbuochepsr», «Pacmpoctpanenue xu3Hu B 6nochepe», «O30HOBBIH
aKkpaH 6uocheps», «kKpyroBopot yriaepona B 6uocdepe», «KpyroBopoT a3oTta B Iprpoie».



OGopynoBanue: MOJICIb-allIUINKANNsA «THIUYHBIE OWOILIEHO3BI», TepOapuii «PacTutenbHble cooOIIecTBa», KOJUIEKIMU «bHorieHo3», «Bpemutenu BaKHEHIIHMX
CeNbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapiu U KOJUIEKIIMY PACTCHUH U )KHBOTHBIX, TIPUHAICKAIINE K PA3HBIM SKOJOTHIECKUM TPYIaM OJHOTO BHUJIA.

I'naBa 7. Buojiornyeckue 0CHOBBI OXPAHbI MPHPOABI.

UYenoBeuecTBO B Onocdepe 3emitd. AHTPONIOTeHHBIE U3MeHEeHMsI B Onocdepe. [ 100anbHpIe 3KOJI0rHYeCKHe TPOOIIEMBI.

CocymecTBoBaHUE MPUPOABI U denoBedecTBa. CoxpaHeHue OHOpazHO00pas3us Kak OCHOBA YCTOHUMBOCTH Onocdepsl. OCHOBA PAIlMOHATIBHOTO YIPABICHHS MPUPOTHBIMU
pecypcaMu M UX HCIONIb30BaHue. JloCTikeHHst OMOIOTUY M OXpaHa MPUPOIBL.

O6opynoBanue: Kpacnas kaura Poccuiickoit @enepanuu, n300pakeHus OXpaHsIeMbIX BUJOB PACTEHUI U )KUBOTHBIX.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TPOT'PAMMBI IO BUOJIOT'MN HA BA30BOM YPOBHE CPEJHET'O OBIIIET'O OBPA30OBAHUA

Cormacno ®I'OC COO, ycraHaBiuBarTCAd TpeOOBaHUS K peE3ylbTaTaM OCBOCHUS OOYYAIOIIMMUCS IPOrpaMM CpPEAHEro oOmero oOpa3oBaHMS: JMYHOCTHBIM,
MeTanpeMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpyKkType TMYHOCTHBIX pe3yJbTaTOB OCBOEHHs MpeameTa «buoaorus BbIIeNeHbl CIESAYIONINE COCTABIISIONINE: OCO3HAHNE 00YYaOIIMMHUC POCCHICKOMN IpaxXaaHCKOM
HUIAEHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH W CaMOOIIPENENICHUI0, HATHINe MOTHBAINN K OOy4eHHIO OMOJIOTHH, IeNICHANIPaBICHHOE Pa3BUTHE
BHYTPEHHHUX YOEXIEHWH JUYHOCTH HAa OCHOBE KITIOUEBBIX IEHHOCTEH M HMCTOPHYECKAX TPAIWLUN pPa3BUTHA OMOJOTHYECKOTO 3HAHWS, TOTOBHOCTH M CIIOCOOHOCTD
00yJaromIixcsi PYKOBOJACTBOBATHCS B CBOCH [MESTENBHOCTH IICHHOCTHO-CMBICIOBBIME YCTAHOBKAMH, IPUCYIIMH CHCTEME OHMOJIOTHYECKOTO OOpa30BaHWs, HAIMIHE
9KOJIOTUYECKOTO TIPAaBOCO3HAHMS, CIOCOOHOCTH CTaBUTH 1IETTH U CTPOUTH KU3HEHHBIC TUTaHBI.

JIn4HOCTHBIE PEIYyIbTATBl OCBOCHUA MpEaAMETa «buomorusy JOCTHUI'alOTCA B €JHHCTBEC yqe6H01>'1 A BOCIIUTATEJIbHOU ACATCIIBHOCTU B COOTBETCTBUHU C TPAAULMOHHBIMH
pOCCHfICKPIMPI COIIMOKYJIBTYPHBIMH, HUCTOPUYCCKMMHU W JOYXOBHO-HPABCTBCHHBIMU ICHHOCTAMU, NPUHATHBIMH B O6HIGCTB€ NnpaBWJIaMM W HOpPMaMH TMOBCIACHUA U
CIOCOOCTBYIOT MpOILIECCaM CaMOIO3HAHUS, CAaMOBOCIMTAHUS M CAaMOPA3BUTHS, PAa3BUTHS BHYTPEHHEH IO3MILMHM JIMYHOCTH, MATPUOTHU3MA, YBAXKEHHMS K 3aKOHY H
MIPaBOTIOPSAKY, YEJIOBEKY TPYAa M CTAPIIEMy MTOKOJICHHUIO, B3AaMMHOTO YBa)KEHHS, OSpEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIEAUIO M TPAIUIHSIM MHOTOHAIMOHAIEHOTO
Hapoza Poccuiickoit @enepanuu, Mpupoie U OKPYKAOMIEN cpeae.

JIMYHOCTHBIE Pe3yNBTATHl OCBOCHUS YISOHOTO MpeaMeTa « BHONIOTHsD) JOIKHEI OTpaskaTh TOTOBHOCTh M CLIOCOOHOCTH O0YYAIOMINXCST PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON
BHYTPEHHECH MO3MIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlM{, MO3UTUBHBIX BHYTPEHHHX YOEXIEHHH, COOTBETCTBYIOUIMX TPAIUIMOHHBIM I[€HHOCTSAM
pOCCHfICKOFO O6HleCTBa, paCcHIMpCHUE ) KU3HCHHOT'O OIbITa U ONbITa ACATCIBbHOCTU B IPOLICCCE pCain3allii OCHOBHBIX HanpaBneHm‘/i BOCITMTATEJILHOM JACATCIIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpakIaHcKOro BOCIIMTAHMS:
c(OPMHPOBAHHOCTb TPAXKIAHCKOI MO3UIIMK 00YYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHIICKOTO O0IIeCTBa;
OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEH, yBaXKEHUE 3aKOHA U IPABOIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW AEATEIHHOCTH IPH CO3JAHWU YUeOHBIX MPOEKTOB, PEIICHHH YYEOHBIX M IO3HABATENBHBIX 3a7ad, BBITOTHCHUH OMOIIOTHUECKHIX
JKCIIEPUMEHTOB;

CIIOCOOHOCTD OIPEAEISITE COOCTBEHHYIO TIO3UIIHIO MO0 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM KHU3HU M OOBSICHATH €€

YMEHHE YUHUTHIBATh B CBOMX JEHCTBISIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJACHCTBHUS JIOJICH C pa3sHBIMH YOCKICHHUSAMH, KYIbTYPHBIMU HIEHHOCTSAMHU U COITHATIBHBIM
MOJIO’KEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B MPOLIECCE COBMECTHOTO BBIMOJIHEHHs YYEOHBIX, [IO3HABATENLHBIX U MCCIENOBATEIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOLICHUS K MHEHHUIO
OIIIOHEHTOB MPH 00CYKICHUU CITIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO CONCPIKAHNUS;

TFOTOBHOCTb K TYMaHUTApHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCHUTAHMSI:

c(hopMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MIEHTUYHOCTH, TATPHOTHU3MA, YBOXKEHHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Tiepes PoIUMHON, TOPAOCTH 3a CBOM
Kpaii, cBoro PonnHy, CBOil SI3bIK U KYJBTYPY, IPOLILIOE U HACTOSIIIee MHOTOHAIIMOHATLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K PUPOJHOMY HACIEAMIO U TaMSITHUKaM TPUPObI, JOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTH OIICHMBATH BKJIAJ POCCHUICKHX YUYEHBIX B CTAHOBIICHWE W pa3BUTHE OMOIIOTHH, MOHUMAHWS 3HAUYEHHsS OWOJOTWH B TO3HAHWHU 3aKOHOB IPHUPOMBI, B KU3HU
YeJI0BEKa U COBPEMEHHOTO OOIIECTBA;

upetinast yoesk IEHHOCTh, TOTOBHOCTH K CIY)KEHHIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro Cyan0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX LICHHOCTEW POCCUMCKOTO HAPO/Ia;

c¢(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHMS, STHYCCKOTO TIOBEICHHS,;

CITOCOOHOCTD OIICHWBATh CHTYAITUIO U PUHUMATL OCO3HAHHBIC PEIICHMSI, ODUCHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

OCO3HaHUE JTMYHOTO BKJIJa B TOCTPOEHUE YCTOMUMUBOTO OYAYyIIETO;

OTBECTCTBCHHOC OTHOILICHUEC K CBOUM pOJII/ITeJ'ISIM, CO31aHUKO CEMBbU HA OCHOBE OCO3HAHHOT' O HpI/IHHTI/IH HCHHOCTGI\/’I CeMeﬁHOﬁ JKN3HU B COOTBECTCTBHUHU C Tpa)Z[I/IHI/IHMI/I HapOI[OB
Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

9CTCTUICCKOC OTHOUICHUC K MUPY, BKIIOYast 9CTCTUKY 6I)ITa, HAY4YHOT'O U TCXHHUYCCKOTO TBOPYECTBA, CIOPTAa, Tpy/a, OGHICCTBQHHI)IX OTHOMCHHﬁ;
IIOHUMAaHHUEC OMOLUOHAJIBHOTO BOSﬂeﬁCTBHH JKUBOU Nprupoabl 1 eé OECHHOCTH,

TOTOBHOCTH K CAMOBBIPAXKCHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMIICHUC IIPOABJIATH Ka4€CTBA TBOpqecKOﬁ JIMYHOCTH,

5) ¢pusuyeckoro BocnuTanus, GopMUPOBaHNUS KYJIbTYPbI 310POBbS H IMOLMOHAILHOIO 0JIArONOJIYYHS:

TIOHMMaHHNE U pean3alys 310pOBOTo 1 6e30macHoro 00pasa *KHU3HH (310pOBOE MUTAaHKE, COOTIOICHIE TUTHEHNYECKNX TIPaBIII M HOPM, COATaHCHPOBAHHBIN PEKUM 3aHATHH
U OTZBIXAa, PeryisipHas (pu3ndeckasi akTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOT'O ¥ KOMIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (PM3MYECKOMY U IICUXHYECKOMY 3/10POBBIO;
MOHUMAaHHNE [IEHHOCTH NPABUI HHIUBHIYAIBHOIO M KOJUIEKTUBHOTO O€30I1aCHOTO MOBEACHHUS B CUTYAIHSIX, YTPOXKAIOIINX 370POBBIO U KU3HH JIOJICH;



0CO3HAHUE MOCIECICTBUIN U HETIPUSATHS BPEIHBIX IIPUBBIUEK (YIIOTPEOICHHUS alIKOT oIS, HAPKOTHKOB, KYPEHHS);

6) TPY10BOr0 BOCIIMTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HaHHUE IIEHHOCTH MacTepCTBa, TPYLOII00HE;

TOTOBHOCTh K aKTUBHOM IEATEIBHOCTH TEXHOJOTHMYECKOM M COIMATbHON HAIPaBICHHOCTH, CHOCOOHOCTh WHHITMHPOBATH, IUIAHHUPOBATH U CAMOCTOSTEIFHO BBITOJIHSTH
TaKy JeATeLHOCTD;

HWHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATEHON NesTeLHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccud W peaan3oBBIBATH COOCTBEHHBIC
’KM3HEHHbIE [UIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M CAMOOOPA30BAHUIO HA MPOTSKCHUN BCEH KU3HU;

7) 3K0JI0THYECKOr0 BOCIIHTAHMS

SKOJIOTHYECKH LETIECO00Pa3HOe OTHOIIEHUE K IPUPOIE KaK HCTOYHHUKY KU3HU Ha 3€MIIE, OCHOBE €€ CYILECTBOBAHNS,

HOBBIIIEHNE YPOBHS DKOJIOIHYECKOH KyIbTYpPBI: IPUOOPETEHHE OIBITA INIAHUPOBAHUS IIOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IIOCIEACTBUN IS OKPYKAIOMIEH CPEMBL;
0CO3HAHKE INIOOAITBHOIO XapaKTeEPa SKOJOTUYECKUX IPOOIIEM U ITyTeH MX PELIECHMS;

CIIOCOOHOCTB HCIOIBb30BaTh MPHOOpETaeMble TIPH U3YYEHUH OWOJIOTHH 3HAHWS W YMEHHS TPU PELICHUH MPOOJeM, CBA3aHHBIX C PAal[MOHATBHBIM MPUPOIOIIONB30BAHUEM
(coOmroiIeHre MPaBUIT MOBEIEHHS B IPUPOJIE, HAMPABIEHHBIX Ha COXpaHEHHE PABHOBECHS B SKOCHUCTEMAX, OXPaHy BHIOB, SKOCHCTEM, OHOC(EpHI);

AKTUBHOE HENPUATHE JEHCTBUI, TPUHOCAIIMX BPEN OKPYXKAIOIIEH TNPHUPOJHON Cpele, YMEHHE IPOTHO3MPOBATh HEOIArONMpPUATHBIE JKOJOTHYECKHE TOCIEACTBUS
OpeaIpPUHAMAEMBIX IEUCTBHH U MPEIOTBPAIIATh HX;

HAJIMYUE PA3BHTOTO SKOJOTHYECKOTO MBINLIEHHS, SKOIOTUYECKOM KyJbTYPHI, OIBITA AEATEILHOCTH SKOIOTUYECKON HANPABIEHHOCTH, YMEHHUS PYKOBOJCTBOBATECSA MMH B
HO3HABATENbHON, KOMMYHHKATUBHOM U COLMAIBHOM MPAKTHKE, TOTOBHOCTH K Y4ACTHIO B IIPAKTHYECKON JEATENLHOCTH SKOJIOTHIECKOM HAPABIEHHOCTH;

8) eHHOCTH HAYYHOI'0 MO3HAHUS

c¢(hOopMUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U OOINECTBEHHOH MPAaKTHKH, OCHOBAaHHOTO HA JWAIIOTe KYJIbTYD,
CIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTA B TIOJIMKYIBTYPHOM MHPE;

COBEPILCHCTBOBAHNE SI3BIKOBO M YATATENBCKOH KyJIbTYPHI KaK CPEICTBA B3aUMOACHCTBHS MEXKITy JIFObMH U TO3HAHUS MUPA;

MOHUMaHUe CHECHU(pHUKH OWOJOTHU KaK HAyKH, OCO3HAHHS €€ pOId B (POPMHUPOBAHUH PAIIOHATHHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH IIEIOCTHOTO TNPEICTAaBICHUSI 00
OKpY)KaIOIIEeM MHpE KaK O €JUHCTBE MPUPOIBI, YENOBeKa M OOIIECTBA, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pelleHHHd NpoOieM COXpaHEHHS MPUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH ISl COBPEMEHHOM ITMBHIIM3AIlUH: 00ECTICUeHUSI HOBOT'O YPOBHS Pa3BUTHs MEIAMIIMHBI, CO3aHNE MEPCTICKTUBHBIX OHOTEXHOJIOTHH,
CIIOCOOHBIX pEelIaTh PECYpCHBIC MPOOJIEMBbI PA3BUTHS YEIIOBEYECTBA, MOKMCKA IMYTEH BBIXO/JAa W3 TIOOANBHBIX SKOJOTHYECKHX TpoOiIeM W oOecreueHUs mepexojaa K
YCTOWYHBOMY Pa3BUTHIO, PAIIHOHATEHOMY UCIIOJIE30BAHUIO MPHPOIHBIX PECYPCOB M (YOPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKHMX 3HAHUH B ILENAX MOBBIIIEHUS OOIIEH KyJbTypbl, €CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH, KAaK COCTaBHOM YacTH
(YHKIIMOHATBFHOH TPaMOTHOCTH 00yJaroImuXxcs, GopMUpyeMO P U3yIeHUHN OHOJIOTHH;



MIOHMMAaHNE CYITHOCTH METOOB ITO3HAHMs, HCIIOJIB3YeMbIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HCIONB30BaTh MOTyYaeMble 3HAHHS AT aHANN3a U OOBSICHEHUS SBICHHI
OKPYKaIOIET0 MHpa U MPOUCXOISAIINX B HEM M3MEHEHHIl, yMEHHE [enaTh 0OOCHOBAHHBIC 3aKIIOYEHHS HAa OCHOBE HAYYHBIX (D)aKTOB M MMEIOIIUXCS JAHHBIX C IIENBI0
MOTy4YEeHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIBHO HCIIONB30BATh ONOJIOTHYECKNE 3HAHUS [UIS peLIeHH IPOOJIeM B PeabHBIX KU3HEHHBIX CUTYAISIX;

OCO3HAHUE LIECHHOCTU HAY4YHOI JesITeNbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh HHIUBUYAIBHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHHUIO M CaMOOOPa30BaHHIO, K aKTHBHOMY MOYYEHHIO HOBBIX 3HaHUI 110 OHOJIOTMH B COOTBETCTBHH C KU3HEHHBIMU
HOTPEOHOCTSAMI.

METAINIPEJMETHBIE PE3YJIbTATbI

MertanpeaMeTHble  pe3ylabTaThl OCBOCHUS ydeOHOro mpeamera «buonorusy BKIIOYAIOT: 3HAa4MMble i1 (OPMHPOBAHHUA MHPOBO33PEHUS  OOydYarOLIUXCS
MEXIUCIUILIHAPHBIC (MEXIIPEeMETHEIE) O0IIECHAYYHEIE TOHATHS, OTPAXKAIOIIHE [EIOCTHOCTh HAYIHOH KapTHHBI MUpa U CIIEH(UKY METOAOB IIO3HAHUS, CIIONB3YEMBIX B
€CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIWs, SBICHHE, MPOIECC, CHUCTeMa, HAayJHBIH (PaKT, MPHHINIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHsS, HCCICIOBAHUE,
HaOJroIeHne, M3MEpEeHne, JKCIIEPUMEHT W JpPYTHX), YHHBEpCalbHBIE ydeOHBIE ICHCTBHUS (ITO3HABAaTENbHBIC, KOMMYHHKATHBHEBIC, PETYJSATHBHBIE), OOECIIEUMBAIOIINE
dbopmupoBanre  (QYHKIIMOHAIBHOM TPaMOTHOCTM UM COLMAIBHOW KOMIETCHIMM OOYYaloIIUXCs, CIOCOOHOCTh OOYYarIIUXCS HCIOJIb30BaThb  OCBOSHHBIE
MEXIUCIUILTHHAPHBIC, MUPOBO33pEHYECKNE 3HAHUS U YHUBEPCaIbHbIC YUeOHbIe IEHCTBY B MO3HABATEIHHON M COLIMATBHOMN MPaKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS IPOTPaMMBI CPETHETO O0IIEro 00pa3oBaHus JOKHBI OTPAXKaTh:

OBiajeHne yHUBEpPCAJbLHBIMU Y4eOHBIMH MO3HABATEIBLHBIMU AeHCTBUSIMU:

1) 6azoBbIe JIOrMYeCKHeE TeHCTBHS

CaMOCTOSITETILHO ()OPMYITMPOBATH U aKTYaJIM3UPOBATh MPo0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIONB30BaTh MPU OCBOCHUU 3HAHWN MPUEMBI JIOTHYECKOTO MBIILICHHS (aHAIN3a, CHHTE3a, CpaBHEHHUs, Kiaccudukanuu, 0000IIeHus ), paCKPbIBATh CMBICT OHOJIOTHYECKUX
MOHSITUH (BBIACTIATHh UX XapaKTEPHbIE MPU3HAKH, yCTAHABINBATE CBS3U C IPYTUMU MOHITHUAMHU );

OTIPEACTIATH [IEIH JACSITeILHOCTH, 3a/aBasi MapaMeTPhl H KPUTEPHH WX JOCTHXKCHHUS, COOTHOCHUTh PE3YJIbTaThl JEATEILHOCTH C TOCTABJICHHBIMHU IEJISIMU;

HCTIOJIB30BaTh OMOJIOTHYECKIE MTOHTHS 11 OObSICHEHUS (DAKTOB M SIBICHUHA dKHUBOW TIPUPOJIBI;

CTPOUTh JIOTHYECKHE PACCYXKICHUS (MHIYKTHUBHBIC, JCIyKTHBHBIC, 10 AaHAJOTHWH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUUS B PACCMATPHUBACMBIX SBJICHHSX,
(hopMyIMpPOBaTh BBHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSATh CXEMHO-MOJIeNIbHbIE CPEJCTBA I MPEJCTAaBICHHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKkkKe MPOTHBOPEUHA
Pa3HOTO POJia, BBISIBIICHHBIX B PA3JINYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCSI MATEPUATBHBIX U HEMaTepHAIIbHBIX PECYPCOB;

BHOCHTBH KOPPEKTUBHI B JCSITEIIEHOCTh, OIEHUBATH COOTBETCTBUE PE3YIHTATOB LIEJISIM, OLICHUBATh PUCKU MOCIIEACTBUI NEITEITLHOCTY;

KOOPJMHHUPOBATH ¥ BBITIOJIHATH PA0OTY B YCIOBHSIX PEATBHOr0, BUPTYAJILHOIO U KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BHUBaTh KPEATUBHOE MBIIIICHUE MTPH PEIICHUH dKHU3HEHHBIX TPOOJIEM.



2) 6a3oBbIe HCCIIENOBATEILCKHE NefCTBHS:
BJIAJICTh HABBIKAMH Y4eOHO-HCCICIOBATEILCKON M MPOCKTHOM NESITENBHOCTH, HABBIKAMH pa3pelleHus MpolieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTCIHHOMY
MOMCKY METO/IOB PELIeHUs MPAaKTUYECKHUX 3a1a4, IPUMEHEHUIO Pa3JIMUHBIX METOIOB TO3HAHMUS;
WCIIONIB30BaTh pa3IMyHbIe BUABI ACITEIHHOCTH M0 MOJYYSHHUIO HOBOTO 3HAHUA, €r0 HHTEPIpETaliU, TPeoOPa30BaHUIO U IPUMEHEHHUIO B YU€OHBIX CUTYyallUsiX, B TOM YHCIE
MIPY CO3MaHUM YYEOHBIX U CONUAIBHBIX IPOEKTOB;
(hopMHPOBaTh HAYYHBIN TUI MBIIUICHHS, BIIQIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIME MOHATHAMHI H METOIAMH;
CTaBHUTH U (POPMYIHPOBATE COOCTBEHHBIE 3819l B 00pa30BaTENbHON NESTEIHHOCTH 1 JKU3HEHHBIX CUTYaLUsIX;
BBISIBJISIT PUUMHHO-CIIEZCTBEHHBIC CBA3H M aKTyalIM3UpPOBATh 3a/1ady, BbIIBUTATh THUIIOTE3y €€ pEeIIeHUs, HaXOAUTh apTyMEHTBI JUId 10Ka3aTeNIbCTBA CBOUX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTpbl U KpUTEPUH PEILICHUS;
aHAJIM3UPOBATH MOJIyUYEHHBIE B XOJI€ PEIICHHUS 33Ja4 Pe3yIbTaThl, KPUTHUECKH OLIEHUBATH WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;
JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
OCYIIECTBIISATH IIeJICHATIPABICHHBIH TIOMCK ITEPEHOCa CPEACTB U CIIOCOO0B IEHCTBUS B IPO(ECCHOHATBHYIO CPEy;
YMETh IIePEHOCUTH 3HAHUS B TI03HABATEFHYIO M MIPAKTHUCCKYIO 00JIACTH KU3HEIEATEIEHOCTH;
YMETh HHTETPUPOBATH 3HAHMS U3 Pa3HBIX IPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE HJIEH, MIPEIaraTh OpUTHHANBHBIE TOIX0bI M PEIIEHHs, CTAaBUTh MPOOJIEMBI 1 3a/1a4H, JOMYCKAIOIINe aJbTePHATUBHBIC PELICHHUS.

3) padora ¢ undopmanueii:

OpPHECHTHUPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(pOpMAIHMH (TEKCTe y4eOHOTO IOCOOWs, HAayIHO-TIOMYJSIPHOU JINTepaTrype, OMOMOTHUECKUX CIOBapsAX W CIIPABOYHHKAX,
KOMITBIOTEpHBIX 0a3zaX NaHHBIX, B VIHTepHeTE), aHAMM3UPOBaTh MH(POPMAIMIO PA3IUYHBIX BUAOB U (OPM MpPEACTABICHHS, KPUTUICCKH OLCHUBATH €€ MOCTOBEPHOCTH U
HETPOTUBOPESUHBOCTS;

(hopMyTMpOBaTh 3aMPOCHl ¥ MPUMEHSTH PA3IMYHBIE METO/IbI TIPU TIOUCKE U 0TOOpe Ouonornyeckoit nH(popMaIum, HeoOX0AUMOM /IS BHIMTOIHEHHUS YIeOHBIX 3a/1a4;
MproOpPETaTh OMBIT UCIOJIL30BAHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOIB30BAHHS PA3IMYHBIX MOUCKOBBIX
CHUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHMATIBHYIO (hOPMY TPECTABICHHS OHOIOTHYSCKOW HHPOPMANNH (CXeMBbl, IpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U APYroe);
HCTIONB30BaTh HAYYHBIH S3BIK B KaUeCTBE CPEACTBA MpH paboTe ¢ Omonormveckod MH(popMamueil: MPUMEHATh XUMHUUYECKHE, (PU3MUECKHe W MaTeMaTHYeCKue 3HAKH U
CHUMBOJIEL, (POPMYIIBEL, a00peBHUATYpy, HOMEHKIATYPY, HCIIOIB30BaTh U MPEOOPa30BBIBATh 3HAKOBO-CHMBOIIUECKHIE CPEICTBA HATISITHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHUS U 3AIUTHI HHPOPMAIMU, HHOPMAITHOHHOH 0€30IaCHOCTH JTMYHOCTH.

OBaajneHne yHUBEPCATBHBIMH KOMMYHUKATHBHBIMH AeiCTBUAMU:

1) obmeHue:

OCYIIECTBIATH KOMMYHHKAIIMH BO BceX cepax >KHU3HM, aKTHBHO Y4acTBOBATh B JHAIOTe WJIM JUCKYCCHH IO CYIIECTBY 00CYXJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI,
BBICKa3bIBaTh CYXJICHHS OTHOCHTENIbHO BBINIOJIHEHHUS IMpEAiaraeMoil 3a/laud, YYWTHIBATH WHTEPECHl M COIVIACOBAHHOCTb MO3WIMH JPYrHX YYaCTHHUKOB JUajora WIN
TIMCKYCCUH);



pacno3HaBaTh HeBepOalbHbIC CpPeICTBA OOIICHUS, HOHMUMATh 3HAYCHHE COL[HMANBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUsS KOH(IUKTHBIX CHUTYyallUil, YMETh CMsr4aTh
KOH(JIMKTHI U BECTHU MIEPErOBOPHI;

BJIAZIeTh PA3IMYHBIMH CIIOCOOaMH OOILIEHUS W B3aWMOJCIHCTBHS, MOHHUMATh HAMEPEHHs APYTUX JIOJCH, MPOSBISTh YBaXKUTEIbHOE OTHOLICHHE K COOECEAHUKY H B
KOppeKTHOU opMe POpMyIIHPOBATH CBOH BO3PAKCHUS;

pa3BEPHYTO ¥ JOTMYHO U3JIaraTh CBOIO TOYKY 3PCHUS C UCTIOIE30BAHUEM SI3BIKOBBIX CPEIICTB.

2) cOBMeCTHasI 1eSITEJIbHOCTD:

MMOHUMATH ¥ UCTIONB30BATh IPEHMYIIECTBA KOMAHTHON 1 MHAUBUIYaIbHOW PaOOTHI IPH PEIICHUN OHOIOTHIECKON MPOoOIeMbl, 000CHOBBIBATE HEOOX OANMOCTH IPUMEHEHUS
TPYIIOBHIX (OPM B3aMMOICHCTBUS MIPH PEIICHIH YIeOHOI 3a1a4u;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH KaXKIOT0 WIeHa KOJJICKTHBA;

MIPUHUMATh LIEJT COBMECTHOM JesITeIbHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH ACHCTBUS MO €€ JOCTHKEHUIO: COCTABIIATH TUIAH IEHCTBUM, paclpeaeNaTh POJIU C YIETOM
MHEHUH YYaCTHUKOB, O0CYKIIaTh pe3yJIbTaThl COBMECTHOM paboThI;

OIICHHUBATh KA4eCTBO CBOETO BKJIAJa U KAXKIIOT0 YYaCTHUKA KOMAaH/IbI B OO pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBbIE POEKTHI, OLIEHUBATh UJEH C NO3ULKU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUECKOI 3HAUUMOCTH;

OCYIIECTBIISITH TIO3UTHBHOE CTPATETHIECKOE TIOBSICHIE B PA3INIHBIX CUTYALHsIX, TIPOSBIISITH TBOPYECTBO M BOOOpaKEeHHE, OBITh HHIUIIUATHBHBIM.

OBiajieHne YHUBePCAJbHBIMH PEryJIATUBHBIMH 1eHCTBUSAMU:

1) camoopranuzanus:

HCTIONIBE30BaTh OMOJIOTHYECKUE 3HAHMS TS BRISIBIICHHS IPOOJIEM U MX PEIICHHS B )KU3HCHHBIX U YICOHBIX CUTYAIIHSX;

BEIOMpATh Ha OCHOBE OMOJIOTHUCCKIX 3HAHUH IIEJICBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JAEHUCTBHSX M ITOCTYITKAX IT0 OTHOIIECHHIO K JKUBOU MPUPOAE, CBOEMY 3OPOBBIO U
3I0pOBBIO OKPYXKAIOIINX;

CaMOCTOSITETILHO OCYIIIECTBIIATh TIO3HABATENBHYIO ICATENBHOCTD, BBISIBIIATH IPOOJIEMBI, CTABUTh M (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHON AEATEIHbHOCTH
Y )KM3HECHHBIX CUTYaIlUsX;

CaMOCTOSITETILHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTEHHIA;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM;

pacIupsTh paMKH y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX IPEATIOYTCHU;

JeTaTh OCO3HAHHEBIN BBHIOOD, apIryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATH TIPUOOPETEHHBIHN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MTPOSBICHUIO IIMPOKON 3PYIUIMH B Pa3HBIX 00IaCTAX 3HAHUH, TIOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OL[CHKY HOBBIM CHTYAIlUsM, BHOCUTH KOPPEKTUBBI B JACATEILHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIENISM;

BJIaJIeTh HABBIKAMH IO3HABATEIHbHON Pe(IEKCHH KaK OCO3HAHUSI COBEPINAEMBIX JCHCTBHN M MBICIUTENBHBIX MPOIIECCOB, MX PE3yJbTATOB U OCHOBAHHM, HUCIOJb30BATH
npruéMBI pedIICKCHHN TSI OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO PEIICHHUS;



YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIEHUS 10 UX CHU)KEHUIO;
MIPUHUMATh MOTHUBBI M apTyMEHTBI APYTUX [IPU aHAJIN3€E PE3YJIbTATOB NESATEIbHOCTH;

3) npunsiTHE CeOst M APYTUX:

IPUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTHBBI 1 apTYMEHTHI JPYTUX MPH aHAIN3€E PE3YJIbTaTOB JIesTeIbHOCTH;
MIPHU3HABATh CBOE MPABO U IPABO APYTUX HA OIINOKH;

Pa3BUBAThH CIIOCOOHOCTH MMOHUMATH MU C TMO3UINHU IPYTOTO YETOBEKA.

HNPEJIMETHBIE PE3YJIBTATbBI

[IpenmetHsbie pe3ymbTaTthl ocBoeHUs nporpamMmbl COO mo Omonornu Ha 06a30BOM YpOBHE BKIIIOUAIOT crHenudmyeckue ais ydeOHoro mpenmera «buomorusy HaydHBIC
3HaHUA, YMEHHUS u CIIOCOOBI JIeHCTBUM o OCBOEHHIO, HHTepIIpeTaluu
U MpeoOpa3oBaHUI0 3HAHUM, BUIBI JACATEIBHOCTH I10 MOJYYSHHIO HOBOTO 3HAaHUS W NMPUMEHEHHWIO 3HAHWUU B pa3jMyHBIX y4eOHBIX CHUTyallUsaX, a TaKKe B peajbHbIX
KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX ¢ OMonorueil. B mporpamMmMe npeMeTHbIE pe3ybTaThl IPECTABIEHBI 10 T01aM 00yYEeHHUS.

[IpenmeTHBIe pe3ymbTaThl OCBOCHUS yueOHOTO penmera «buonorus» B 10 Ki1acce TOKHBI OTPAXKaTh:

c(hOpMHPOBAaHHOCTE 3HAHHUI O MECTE M POJIN OMOJIOTHH B CHCTEME HAyJHOTO 3HAHHS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAYYHOH KapTHHEI
MUpa ¥ HAyYHOTO MUPOBO33PEHHUS, O BKJIAJ€ POCCHHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATIHHOM IPaMOTHOCTH YEJIOBEKa JUIS PELICHHS
XKHU3HEHHBIX 337124,

YMEHHE PAaCKPHIBATh COAEP)KaHHE OMOJIOTMYECKUX TEPMHHOB M IOHSTHI: JKU3Hb, KJIETKA, OPraHU3M, METabonn3M (0OMEH BEIIECTB U IpEeBpalleHUE YHEPTUH), TOMEOCTa3
(camoperyniLus), ypoBHEBask OpraHu3alus KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHUE (PENPOAYKLIUS ), HACIeACTBEHHOCTh, U3MEHUYMBOCTD, POCT U Pa3BUTHE;

YMEHHUE H37IaraTh OMOJIOTHUECKHE TEOPUH (KICTOYHASI, XPOMOCOMHAs, MyTallHOHHAs, IICHTpAIbHAs JOTMa MOJEKYIIsIpHOH Ouonoruwn), 3akoHs! (I'. Menmens, T. Moprana, H.
. BaBmioBa) u y4deHus (0 IEHTpaX MHOTOOOpasus W MPOUCXOXKICHUs KyIbTypHBIX pacteHnii H. W. BaBuioma), ompenensaTs IpaHHIBI UX MPUMEHUMOCTH K KUBBIM
CUCTEMaM;

yYMEHHE BJaJeTh METOAAMH HAyJYHOTO TMO3HAHUS B Ouojoruu: HaONIOJCHHWE M ONMCAaHHME >KHUBBIX CHCTEM, IPOLIECCOB M SIBJICHMH, OpraHM3alMsi W IPOBEICHUE
OMOJIOTMYECKOTO 3KCIEPUMEHTA, BBIIBIDKCHHE TUIOTE3BI, BBISIBICHHE 3aBUCHMOCTH MEXIy HCCICIyeMBIMH BEIHUYHMHAMH, OOBSICHCHHE IOIYYCHHBIX pE3yJIbTaTOB,
WCTIONb30BAHHBIX HAYYHBIX TOHATHH, TEOPUH U 3aKOHOB, YMECHHUE JIeNIaTh BBIBOJIBI HA OCHOBAHUH MOIYYCHHBIX PE3yIbTaTOB;

YMEHUE BBIAENIATh CYLLECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U YKAPHOT, OJHOKIETOUHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA
BEILECTB W NPEBPAILEHNs SHEPIHH B KJIETKe, (JOTOCHHTE3a, TIIACTHIECKOTO U SHEPreTHUeCKOro 0OMeHa, XeMOCHHTEe3a, MUTO03a, Mei03a, OIUIOZIOTBOPEHUS, Pa3MHOXKEHHUS,
UHUBUAYaIbHOIO PA3BUTHsI OpraHu3Ma (OHTOTEHE3);

YMEHHE IPUMEHATD MOJTyYeHHbIE 3HAHUS JUIA O0BACHEHHS OMOIOTHYECKNX TPOLIECCOB U SBJICHHH, IS IPUHATHUS MPAKTHYECKUX PEIICHUH B TIOBCEIHEBHOM KHU3HH C IIEJBI0
obecriedeHus 6€30MaCHOCTH CBOETO 370POBbSI U 30POBhS OKPYKAIOIIHX JIFOACH, COOIIOCHHUS] HOPM IPaMOTHOTO MTOBEACHUS B OKPYXKAIOIICH MPUPOAHON cperie, MOHUMAaHUe
HEOOXOMMOCTH MCIOIB30BaHMUS TOCTIKEHUH COBPEMEHHON OHOTI0OTHH M OMOTEXHOJIOTHH T PAlMOHATIBHOTO MIPHUPOIOTIONB30BAHS;



YMEHHE pemaTh JJIeMCHTApHBIE TCHETHUYECKHE 33Jadd HAa MOHO- M IWUTHOPHIHOE CKpEIIMBAaHWE, CIEIUIEHHOEC HACIICAOBAHHE, COCTABILITH CXEMBI MOHOTHOPHIHOTO
CKPELIMBAaHU [UIS IIPEICKA3aHNs HACICAOBAaHHS IIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIITOJHATH JIAOOPATOPHBIC U MPAKTHUECKUE paObOTHI, COOMIOAATH MIPaBHia P padoTe ¢ y4eOHBIM U TAOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OLICHWBATh M MHTEPIIPETHPOBATH MH(POPMAIHIO OHMOIOTHIECKOTO COMACPIKaHUs, BKIIOYAIONIYIO NICEBIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX HCTOYHHKOB
(cpencTBa MaccoBO# HH(OPMAIH, HAYYHO-ITOMYJIAPHBIE MAaTEPHAIIB), STHYECKUE aCTIeKThl COBPEMEHHBIX NCCIIEA0BAHUN B OMOJIOT MY, MEAHIHHE, ONOTEXHOJIOT U

yYMEHHE cO03/1aBaTh COOCTBEHHBIC NMUCBMEHHBIE W YCTHBIE COOOIIEHHMs, 0000mas OHONOTHYeCcKyl0 MH(OPMAIMIO M3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIONB30BATh
MOHSATUHHBIN anmnapar OUOJIOruu.

[IpenMeTHBIE pe3yabTaThl OCBOCHHUS ydeOHOTO MpeameTa «bruonorus» B 11 Kiiacce JOKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUIT O MECTE U POJIM OMOJIOTHH B CHCTEME HayYHOTO 3HAHHUS €CTECTBEHHBIX HayK, B (JOPMHPOBaHHH COBPEMEHHOH €CTeCTBEHHO-HAYYHOI KapTHHBI
MUpa ¥ HAyYHOTO MUPOBO33PEHHUS, O BKJIa[€ POCCHHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE OMOJIOTHH, (GYHKIIMOHATIHHOM IPaMOTHOCTH YENIOBEKA IS PEIICHHS
KU3HEHHBIX 337134,

YMEHHE pacCKpbIBaTh COACPKAHHE OMOJIOTHUSCKMX TEPMHUHOB M TOHITHH: BHUI, MOMYJIALUS, TeHOGOHM, SBOJIOIMSA, IBWXKYIIUE CHIBI ((aKTOPBI) 3BOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHM3MOB, BHI000pa30BaHMe, HKOJIOTHYecKre (DaKTOPHI, SKOCHCTEMa, MPOMYLEHTHI, KOHCYMEHTHI, PEOYICHTHl, HENH NMHUTAHHSA, SKOJOTHYeCKas
nmipaMua, OHOreoIieHo3, onocdepa;

YMEHHE H3JIaraTh OHOJIOTHYecKre TeopuH (dBomonnonHast Teopus Y. JlapBrHa, cHHTeTHYECKAsI TEOPHS ABOIOLIH), 3aKOHEI 1 3aKOHOMEPHOCTH (3apOIBIIIEBOTO CXOACTBA
K. M. bapa, uepenoBanus I1aBHBIX HanpaBieHUH u myteit somonun A. H. Ceseprosa, yueHus o ouocgepe B. W. BepHazickoro), onpenensTh paHULbl UX TPUMEHUMOCTH
K KHBBIM CUCTEMaM;

yYMEHHE BIaJeTh METOAAMH HAyJYHOTO IO3HAHUS B OWOJOrMU: HAONIOJEHHE M ONMCAaHME >KUBBIX CHCTEM, IPOLIECCOB M SIBJICHUH, OpraHu3alMsid U IIPOBEICHUE
OHMOJIOTHMYECKOTO OJKCIICPUMEHTA, BBIIBIDKCHHE TUIOTE3BI, BBIIBICHHE 3aBUCHMOCTH MEXIY HCCICIyeMBIMH BEIHYHMHAMH, OOBSICHCHHE NONYYEHHBIX pPE3ylbTaToB,
WCTIOJIE30BAHHBIX HAYYHBIX ITOHATHHA, TEOPUH U 3aKOHOB, YMEHHUE JIENIaTh BBIBOJIBI HA OCHOBAHUH MOTYUYSHHBIX PE3yIbTATOB;

YMEHHE BBIIEIATh CYIIECTBCHHBIC NPH3HAKA CTPOCHUS OMOJIOTHYECKMX OOBEKTOB: BHIOB, IOMYILIHMA, NMPOIYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHOTE€OIEHO30B U
AKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEICTBCHHONH W3MEHUYHMBOCTH, CCTECTBEHHOTO OTOOpa, BHUIOOOpA30BaHU, IPHUCHOCOOICHHOCTH OPTraHW3MOB, IEHCTBIHSI
9KOJIOTMYECKUX (DAKTOPOB HA OPTaHM3MBbI, NEPEHOCa BELIECTB M IIOTOKA JHEPTUM B 3KOCHCTEMaxX, AHTPOINOTCHHBIX M3MEHEHHMH B JKOCHCTEMax CBOEH MECTHOCTH,
KPYrOBOPOTA BEIIECTB U OMOT€OXUMHUYECKUX ITUKIJIOB B brocepe;

YMCEHHUEC NPUMCHATDH NMMOJTYUYCHHBIC 3HAHUA 1A 00BsICHEHNS OHMOJIOTHYECKHUX Mpo1eCCOB U HBHCHHﬁ, JUIA IPUHATUSA TPAKTUICCKUX peHIeHHI’I B HOBCBHHBBHOﬁ KHN3HH C LCIBIO
obecriedeHus 6€30MaCHOCTH CBOETO 3I0POBBSI U 30POBBS OKPYXKAFOIIHX JIFOACH, COOIIOICHNS HOPM IPaMOTHOTO TTOBEICHHUS B OKPYKAIOIIEH MPUPOIHON cpene, TIOHNMaHNe
HEOOXOJMMOCTH HCIIOTB30BaHMUS TOCTIKEHHI COBPEMEHHON OMOJIOTHH LTS PAIlHOHAIBHOTO MPUPOIOTIONB30BAHUS;

YMEHHUE penIaTh 3JIeMEHTAPHBIC ONOIOTHYECKUE 3a/1a91, COCTABIISTH CXEMBI IIEPEHOCA BEMIECTB M DHEPTHH B SKOCHCTeMaX (IS TUTAHU);

YMEHUE BBINOJHATE JIA00OPATOPHBIC M MPAKTHYECKHIE paOOThI, COOIOIATh MIPaBMIIa IIPH PaboTe ¢ YISOHBIM U 1a00paTOPHBEIM 000PYIOBAHHEM;

YMEHUE KPUTUYCCKHU OLCHHUBATHL U MHTCPIIPECTUPOBATH I/IH(i)OpMaL[I/I}O OMOJIOTHYECKOTO COACpIKaHW, BKIIIOYAKOUIYI0 IMCCBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX MCTOYHUKOB
(cpenctBa MaccoBoil uMH(MOpMaIUK, HAyYHO-TIOMYJSPHBIE MaTepHalbl), pacCMaTPUBaTh TIOOAIBHBIC SKOJIOTHYECKHE IMPOOJIEMbI COBPEMEHHOCTH, (HOpPMHUpPOBATH IO
OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;



YMEHHE CO037aBaTh COOCTBEHHBIC NMHCBMEHHBIC W YCTHBIE COOOIIeHHs, 0000mIast OHOJOTHYEeCKYI0 MHPOPMAILIUIO U3 HECKOJIBKMX HUCTOYHHKOB, TPAMOTHO HCIIOJb30BATh
MOHSITUHHBIN amnmmapaT OHOJIOTHY.

TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
OnekTpoHHBIe (TG POBHIE) 00pa30oBaTEILHBIC
Ne KonnuecTtBo gacos
HaumeHnoBanue pa3zieioB U TEM IMIPOTPaMMBbl peCypChI
/I
Bcero | Kontponbnbie padots | [IpakTnueckue paboThl
1 2 05 lbuoimoTeka [JOK
bronorus kax Hayka ' https://m.edsoo.ru/7f41c292
2 PKuBble cucTeMbl U MX OpraHu3alus 3 bubmorexa IIOK
P . https://m.edsoo.ru/7f41¢c292
3 . 1 1 lbubmmorexa [IOK
X UMHUECKHI COCTaB U CTPOCHHUE KIIETKU 5 https://m.eds00.ru/7f41c292
4 10 1 lbu6nrorexa LIOK
PRUSHEIIEATENLHOCTS KIETKH https://m.edsoo.ru/7f41c292
5 Pa3mHOXKEHNE 1 HHANBUAYATEHOE Pa3BUTHE 4 1 lbubmmorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 9 1 15 lbubnuorexa LIOK
HacnencTBeHHOCTh 1 K3BMEHUYUBOCTH OPTaHU3MOB . htps://m.eds00.ru/7f41c292
7 3 lbubnuorexa [JOK
Cenekuust oprann3MoB. OCHOBBI OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 4
11 KJIACC
Ne /it HauMmeHOBaHMeE Pa3IeNioB U TEM IIPOrPAMMBI Kosmnuectso 1acos



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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[IpakTrueckue
Bcero KoHTpombsHEIE paboTHI
paboThI
Paznen 1. OBomronus 1
1 ['maBa 1. CBunerenscTBa 3BOIIOLUN 4
2 ['naBa 2. @akTOPHI IBOTIOLUN 5
3 'naBa 3. Bo3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3emiie 5 0.5
4 ['maBa 4. ITpoucxoXaeHUE YETOBEKA 5 1
Pa3znmen 2. DOxocucremsl
5 ['maBa 5. Opranu3msl U OKpyKaromas cpena 5 1
6 ['maBa 6. bruocdepa 7
7 T'maBa 7. BUONOrM4eCKUE OCHOBBI OXPaHbI IPUPOJIBI. 3 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5
IHHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
KonmuecTBo yacos
Ne Jara DJeKTpoHHbIE IUPPOBBIE
Tewa ypoxa KonTponbsHbie [IpakTnueckue
/o B W3Yy4EHUs o0Opa3oBaTebHbIE PeCypChl
cero
paboTe paboTe




KomunuectBo yacos

Ne Jata DONeKTpOHHBIE ITU(PPOBBIC
Tema ypoka K
OHTpOJILHBIE [IpakTryeckue
/o B U3y4YECHUs o0Opa3oBaTebHbIE PeCypChl
cero
paboThI paboThI
lbubnuorexa [JOK
1 Buonorns B cucreme HayK 1 06.09.23 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Metoapl no3HaHus xKUBOH npupoasl. [IpakTuyueckas

2 N 14.09.23 bubmoreka [JOK
padoTa Ne 1 «VMcnonbp30BaHuE pa3IMUHBIX METOIOB TIPH 1 0.5 https://m.eds00.ru/86366122
M3YYCHUU OMOJIOTMYECKUX OOBEKTOBY

3 20.09.23 bubmuorexa I[JOK
Bronornueckue cUCTEMBI, IPOIECCH U UX U3yUCHHE 1 https://m.edso0.ru/86366564

4 . 27.09.23 bubanoreka IJOK
XuMHUyeckuil cocTaB KJIETKU. Boja 1 MUHEpalibHbBIE COJIU 1 https://m.eds00.ru/863e674e

5 1 04.10.23 bubanoreka IJOK
benku. CoctaB u cTpoeHne OEIKOB https://m.eds00.ru/863e6b72
DepMeHTB — OHOIOTUYECKUE KaTalu3aTopPhl.

6 Jlaboparopnas padora Ne 1 «M3ydyenne kaTaanTH4ecKom 1 05 11.10.23 bubmmoreka LIOK
AKTUBHOCTH (hepMEHTOB (Ha MPUMEpE aMHJIa3bl WITH ' https://m.edso0.ru/863e6b72
KaTaJ1a3bl)»

lbubnuorexa [JOK

7  |YraneBoaprl. Jlumugsr. 1 18.10.23 |nttps://m.edsoo.ru/863e6870
HyxknennoBsie Kuca0Th. ATD lbubmmorexa [IOK

https://m.edsoo.ru/863e6d5¢

8 Kontponbhas padora «MoJeKyISIpHBI YPOBEHb 1 1 25.10.23

9 1 08.11.23 bubanoreka IIOK
HcTopust 1 MeToab! H3ydeHus KieTku. Kiletounas Teopust https://m.eds00.ru/86366688

10 Knerka xax LEJIOCTHAsI XKHUBasl CCTEMa 1 15.11.23

11 Crpoenue sykapuorudeckoil kineTku. JlabopatopHas 1 05 22.11.23 bubanorexa IJOK

pabota Ne 2 «/3yyeHne cTpoeHHs KIETOK PaCTEHHMH,

https://m.edso0.ru/863e6ff0



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

Ne Jata DONeKTpOHHBIE ITU(PPOBBIC
Tema ypoka K
OHTpOJILHBIE [IpakTryeckue
/o B U3y4YECHUs o0Opa3oBaTebHbIE PeCypChl
cero
paboThI paboThI
PKHBOTHBIX, TPUOOB U OaKTEpHil O MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢c
[OTOBBIX MUKPOIIpENIapaTax 1 UX OIUCAHUEH
12 29.11.23 bubanoreka IJOK
OOMEH BEmIECTS MK META00 M 1 https://m.edso0.ru/863e766¢
13 06.12.23 bubanoreka IJOK
(PorociHTes. XeMocHHTe3 1 https://m.edso0.ru/863e7c98
14 . 13.12.23 bubmotreka LJOK
Onepreteckuii 0Omen . https://m.edsoo.ru/863e7aae
DPKu3HeHHBIN UK KIETKH. Jlenenue KieTku. Muro3.
15 Jlaboparopnas padora Ne 3 «Habmronenne mutosa B 20.12.23 bubmuorexa IJOK
1 0.5 St
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MUKpoTpenaparax»
lbubimoteka [JOK
16 BuocunTe3 Oenka. Peakuys MaTpUYHOTO CHHTE3a 27.12.23 https://m.edsoo.ru/863e796e
1 . .
Tpancsust — OmocuHTE3 OenKa bubanoreka [IOK
https://m.edso0.ru/863e796e
17 o 1 10.01.24 bubmuoreka LIOK
Hexrierotbie opMBI KH3HH — BHPYCHI https://m.eds00.ru/863e7540
18 KonTponbHas pabora «KneTouHbIit ypoBEeHBY 1 1 17.01.24
lbubnuorexa [JOK
19 @DopMbI pa3MHOKEHHSI OPraHU3MOB 1 24.01.24 https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
20 . 31.01.24 bubmmorexa IJOK
Metios 1 https://m.edsoo.ru/863e7f4a
21 OO6pasoBaHue U pa3BUTHE MOJIOBBIX KIIETOK. 1 05 07.02.24 bubanoreka IIOK

OmnonoTtBopenue. JlabopatopHas padota Ne 4 «M3yuenue

https://m.eds00.ru/863e81b6
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KomunuectBo yacos

Ne Jata DONeKTpOHHBIE ITU(PPOBBIC
Tema ypoxka K
OHTPOJIbHBIE ITpakTuueckue
n/n B U3y4YECHUs 00pa3oBaTeIbHbIE PECYPCHI
cero
paboThI paboThI

CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIpenaparax»

22 1 14.02.24 bubmotreka [JOK
VIHAHBHIYaTbHOE PASBHTHE OPraHi3MOB https://m.edso0.ru/863e8436

23 - 1 21.02.24 bubanoreka IJOK
['eHeTnKa — HayKa O HACJICACTBEHHOCTU M H3MEHUYUBOCTH https://m.edso0.ru/863e862

24 [3aKOHOMEPHOCTH HACJIEJI0BaHHs IIPU3HAKOB. 1 28.02.24 bunbanoreka IJOK
MOHOTHOPHIHOE CKPEIHBAHIE https://m.eds00.ru/863e8878

25 JluruGpuanoe ckpemuBaHue. 3aKOH HE3aBUCHMOIO 06.03.24 bubanoreka IJOK

1 . .
HacJIeJOBaHHUS MPU3HAKOB https://m.edsoo.ru/863e89a4
CrerieHHOe HacleoBaHue Npu3HakoB. JlabopaTtopHas
26 pabota Ne 5 «M3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO U 13.03.24 bubmuoreka [IOK
1 0.5 O
TUTHOPUTHOTO CKPEIIUBAHUS Y APO30(UIIBI HA TOTOBBIX https://m.edso00.ru/863e8c60
MUKpOIpenaparax»

27 ['eneruka nona. HacnenoBaHue MpU3HAKOB, CUEIICHHBIX C 1 20.03.24 bubanorexa IJOK
MOJIOM https://m.edso0.ru/863e8c60
M3meHunBocTh. HeHacnencTBeHHAsI M3MEHYUBOCTb.

28 Ulaboparopnas padora Ne 6. M3yuenune MoaudUKaOHHOIM 1 05 03.04.24 bubauoreka IJOK
M3MEHYHUBOCTH, TIOCTPOCHUE BAPHAIHOHHOTO Psjia U ' https://m.edsoo.ru/863e8efe
BaApUALIMOHHONU KPUBOM»

29 sy s MM pemsior

) Y y ' https://m.edso00.ru/863e8efe
MHKpOIIpenaparax»

30 1 17.04.24 bubmnoreka LIOK
[ eneTHia qenobeka https://m.edso0.ru/863e8d78

31 Kontponbnas padora «OpraHu3MeHHBIH yPOBEHb 1 1 24.04.24



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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KonunuectBo yacos
Ne Jata DONeKTpOHHBIE ITU(PPOBBIC
Tema ypoxka K
OHTpOJILHBIE [IpakTryeckue
/o Beero U3y4YeHUs o0Opa3oBaTebHbIE PeCypChl
paboThI paboThI
32 1 08.05.24 bubanoreka IJOK
CenekL Kak Hayka i mpolece https://m.edso0.ru/863e9214
33 . 1 15.05.24 bubmoreka [IOK
MeTOI[I:I " JOCTHIKCHHA CCIICKIIMN PACTCHHUU U ) KUBOTHBIX https://m,edsoo,ru/863e9214
34 1 22.05.24 bubanoreka IJOK
broTexHOIOTHs Kak OTpacilb MPOU3BOICTBA htps://m.eds00.ru/363¢9336
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 4
11 KUIACC
Ne KonunuecTtBo yacos
Tema ypoka
n/m Bcero Kourponbuvie paboter | Ilpaktnueckue pabotsl | Jlata
1 DBOFOIHS X METOBI €€ H3YIeHHUS 1 04.09.23
2 Uctopus pa3BuTHsI IPECTABICHUI 00 IBONIONNN 1 11.09.23
3 MuKpo3BOIIOLUA 1 18.09.23
4  [omymsuus kak IeMeHTapHas eAMHNIA BUA U 3Boutouu. JlabopaTopHas 1 05 25.09.23
pabdora Ne 1 «CpaBHeHHE BUAOB 10 MOP(OIOTHUECKOMY KPHTEPHUIO)
5 JIBmoKymre cuitbl (1eMeHTapHbIe (PaKTOPBI) IBOJTIOIIUH 1 02.10.23
6 EctectBennsIit 0100p 1 ero hopmbl 1 09.10.23
PesynbTaThl HBOJIONMU: TPUCIIOCOOICHHOCTH OPTaHU3MOB U BUJI000pa30BaHUeE.
7 JTaboparopHas padora Ne 2 «Onucanue NpUCoco0IeHHOCTH OpraHu3Ma U eé 1 0.5 16.10.23
OTHOCHUTEIILHOTO XapaKTepar



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

KonnuectBo yacos

Ne
Tema ypoka
n/n Bcero KonTtponbhsie pabotsr | Ilpaktrueckue pabotsl | Jlarta
8 Hampasienns u myTH MakpoSBOIOLHH 1 23.10.23
9 Heo6paTuMoCTh 3BOJIOLHN 1 06.11.23
10 Vicropust sku3HH Ha 3eMJIe U METO/IbI €€ U3y4YCHHS 1 13.11.23
11 unoresst mponcxoserus xusHu Ha 3eme 1 20.11.23
12 Ppaseure sxusan Ha 3emie 10 3pam 1 meproIAM 1 27.11.23
OCHOBHBIE STAITBI 3BOJIOIUH PACTHTEIBHOTO M )KUBOTHOTO MHpA.
13 IMpaktnueckas padota Ne 1 «/3yueHre UCKOMAEMbBIX OCTATKOB PACTCHUH U 1 0.5 04.12.23
PKHBOTHBIX B KOJUIEKITHSX)
14 CoBpeMeHHas CHCTEMa OPraHHYECKOTO MHPa 1 11.12.23
15 DBpomoums yenosexa (anTpOmioreHes) 1 18.12.23
16 |emwxymme cusr (daxropsi) anTpoTOreHesa 1 25.12.23
17 OcHoBHBIE cTamH YBOMOMIHT UYeTOBEKA 1 08.01.24
18 Yenopeueckne pacel ¥ IPUPOIHBIC aIaNTalluK YeT0BeKa 1 15.01.24
19 KonTposbHas pabota «BO3HUKHOBEHHE U Pa3BUTHE KU3HH Ha 3eMiie» 1 1 22.01.24
20 komorns kax HayKa 1 29.01.24
21 Cpenbl 0OOMTaHMS U YKOJIOTHYECKHE (DAKTOPBI 1 05.02.24
Abuoruueckue pakropsl. JlabopaTopHas padora Ne 3. «Mopdosioruueckue
22 heobennoct pacTeHui U3 pa3HbIX MeCT oOuTaHusm». JlabopaTopHas padbora Ne 1 0.5 12.02.24

4. «BnusHUE CBETa HA POCT M Pa3BUTHE YEPEHKOB KOJIEyCa




KonnuectBo yacos

Ne
Tema ypoka
n/m Bcero Kourponbubie pabotel | Ilpaktndeckue pabotel | Jlarta
23 Buortmueckue (akTops 1 19.02.24
24 [DKOJIOrMYECKUE XapaKTepUCTHKH nomysiiuu. [IpakTtudeckas pabora Ne 2 1 05 26.02.24
«IToacy€T MIOTHOCTU NOMYJISIUUI pa3HbIX BUJOB PACTEHUI '
25 (CoobImecTBa OPraHH3MOB — GHOIEHO3 1 04.03.24
26 yronormueckue cHCTEMBI (3KOCHCTEMBI) 1 11.03.24
27  (OCHOBHBIE ITOKA3aTENH SKOCUCTEMBL. DKOJIOTHYeCKHe upaMunbl. CBolcTBa 1 18.03.24
skocucteM. Cykueccus
28 [TprpoIHBIE SKOCHCTEMBI 1 01.04.24
29 AHTPOIIOr€HHBIE SKOCUCTEMBI 1 08.04.24
30 Buocdepa — rmoGanbHas SKOCHCTeMa 3eMH 1 15.04.24
31 3aKOHOMEPHOCTH CYIIECTBOBaHUs Onochepbl 1 22.04.24
32 Yenoseuectso B Ouocdepe 3emin 1 29.04.24
33 CocymecTBoBaHME PHPO/IEI H HeOBEUECTBA 1 06.05.24
34 KontponbsHas pabora «Coo01iecTBa 1 SKOJIOTHIECKUE CHCTEMBD) 1 1 13.05.24
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 25

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
buonorus: 10 xmacc: yue6. J{ns obmeodpa3oBaTenbHOM opranu3auu: 6a3oBeiil yposens: J1. K. .benses u ap.; mox pen. /. K. .benseBa u I'. M.
Heiviuia — 8-e uznanue - Mocksa: [Ipocsemienne, 2021. - 223c. : un. - (Knaccuueckuit kypc).




buonorus: 11 kmace: yue6. s odbmeoOpa3oBaTenbHO# opranusanuu: 6a3ossiid yposenb: J. K. .benses u ap.; moxn pen. /1. K. .bensesa u I'. M.
Jemvmuia — 8-e uznanue - Mocksa: [Ipocsemenue, 2021. - 223c¢. : ui. - (Kitaccuueckuii kype).

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

buonorus. [Toypounsie pazpadotku. 10—11 kmaccsl : yaed. mocobue s oomeoopa3oBat. opranusanuii: 6a3oBsiid ypoenb / C. B. Cymaroxus, A. C.
EpmakoBa. — 2-e u3n., nepepad. — M. : [Ipocsemenue, 2017. — 320 c. : ui.

Hemuues, M. B. buonorus : 10 kimace : merogudeckoe nmocooue / M. B. JlemuueB. — M. : Benrana-I'pad, 2019. — 82 c¢. — (Poccuiickuii yueOHUK).
buonorus. 10—11 xnaccel. ba3zoBsrii ypoBeHs. Pabouas nmporpamMma k peMeTHOM TuHuM yueOHukoB o penakmnueit J1. K. bensera u I'. M. Jlpimmmma

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru

http://biologylib.ru/catalog/

https://interneturok.ru/

http://www.5zaklepok.ru/

http://faunaflora.ru/39/



https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000&usg=AOvVaw3D5z3B_y8kk6sW8QvpIAjX
https://www.google.com/url?q=http://www.5zaklepok.ru/&sa=D&ust=1604341088419000&usg=AOvVaw15TqVWpmOC_rV3wq0nX6WM
https://www.google.com/url?q=http://faunaflora.ru/39/&sa=D&ust=1604341088420000&usg=AOvVaw0CMYEnbTXgKLT2C3aq21jc

		2023-10-26T13:45:17+0300
	Носкова Нина Владимировна




