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IlosicHuTeIbHAA 3alIUCKA

VYuebublil npenmer «bHoJOTHs» B cpenHeM o01eM 00pa3oBaHnU 3aHUMAET BakHOE MecTo. OH
obecnieunBaeT (OpMHUPOBAHUE Y OOYUYAIOIIMXCS MIPEACTABICHUNA O HAYYHOW KapTUHE MUPA; pacIliupseT
¥ 00001aeT 3HaHUS O KHUBOU MPUPOJIE, €€ OTIMUUTENBHBIX MPU3HAKAX — YPOBHEBOW OpraHM3aLUU H
9BOJIIOLMM; CO3Ja€T  YCIOBUS JJs: MNO3HAHUA 3aKOHOB JKMBOM  NpUpoOAbl, gopmuposanus
(GYHKIMOHATBHON TPAaMOTHOCTH, HABbIKOG 3I0POBOTO U 0€30MacHOro o0pasa KU3HHU, KOJOTHYECKOTO
MBILIEHHSI, IEHHOCTHOTO OTHOIIEHUS K KUBOM IIPUPOJIE U YETOBEKY.

bonbimoe 3HaueHue yueOHBIM mpenMer «buonorus» HUMeeT TakXke Uil pelleHus
BOCIIUTATEIbHBIX M  Pa3BUBAIOIIMX 3a7ay CcpegHero oO0miero o0pa3oBaHMs, COLMATIM3ALMU
oOyyaromuxcs. M3ydenue 6nonoruu o0ecrednBaeT ycaoBUs Ui (JOPMHUPOBAHUS WHTEIUICKTYaJIbHBIX,
KOMMYHHMKAIIMOHHBIX ¥ HH(GOPMALMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYphl, CIIOCOOCTBYET
MHTETpalui OMOJIOTHYECKUX 3HAHUH C MPEACTABICHUSIMH U3 APYIUX y4eOHBIX IPEIMETOB, B YACTHOCTH
¢u3uku, xumMuu U reorpaguu. Ha3BaHHble MOJIOKEHUS O INpEeAHA3HAYEHUU Y4eOHOro mpeaMmera
«buonorus» cocTaBWIM OCHOBY Ul ONpPENEIEHUs IMOAXOA0B K OTOOpPY M CTPYKTYPUPOBAHMIO €r0
COJIepKaHuUs, IPEICTABIEHHOrO B JAHHOW IIporpaMMe.

Otb6op conepkanusi ydeOHOro mnpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
HO3ULHUH KyJIBTypOoCOOOpPa3HOro MOAX0/1a, B COOTBETCTBUM C KOTOPHIM 00y4Yarolrecs J10KHbI OCBOUTh
3HaHUS W YMEHUS, 3HAUYMMBIC Ui (OPMHPOBAaHUS OOIIEH KYJIbTYpHI, ONpEACISIONINE aJeKBaTHOE
IIOBEJICHUE YeJIOBEKa B OKPY’KaIOLIeW NMPUPOAHON cpene, BOCTpeOOBaHHbBIE B IIOBCEAHEBHOM >KHU3HU U
IpaKTHYECKOM JesTenbHOCTH. Ocoboe MecTo B 3TOM cHUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTHI
COJIepKAHUsA, KOTOpbIE CIIy)KaT OCHOBOM i (OpPMHUPOBAaHUS TIPEACTaBIEHUH O COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTUHE MHUpPa M IICHHOCTHBIX OPHEHTALUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX
ryMaHHU3aluyd OMOJIOTHYEeCKOro 00pa3oBaHus.

CrpyKTypupoBaHHE COJIepKaHUsl Y4eOHOro Marepuaja B IporpaMMe OCYIIECTBIEHO C YYETOM
IPUOPUTETHOrO 3HAUCHHS 3HAHUN 00 OTIMUYUTEIBHBIX OCOOCHHOCTAX KUBOM MPUPOJIBL, O €€ YpOBHEBOH
OpraHM3ali U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B CTpYKType yueOHoro mpenmera «buomorus»
BBIJICJIEHBl CIIEAYIOIIME coJepKaTenabHble JIUMHMU: «buomormss kak Hayka. MeToJpl Hay4HOTO
no3HaHus», «Kmetka kak Ouojormueckass cucrema», «OpraHu3m Kak OHOJIOTMYECKas CHCTEMay,
«Cucrema 1 MHOrooOpasue OpraHu4ecKoro Mupa», «IBOJIOLUS >KUBOM MPUPOIBI», «IKOCUCTEMBI U
IPUCYILIE UM 3aKOHOMEPHOCTI.

HEJIN U 3AJAYU YYEBHOI'O TIPEAMETA

enp wu3yuenuss ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJIeHUE
0o0y4armuMuUCs 3HAHUSIMH O CTPYKTYPHO-()YHKIMOHAJIBHOM OpraHM3allMM >KUBBIX CHCTEM Pa3HOTO
paHra U npuoOpeTeHHe YMEHHWH HCIOJb30BaTh 3TU 3HAHMS JJI TPAMOTHBIX JAECUCTBUIM B OTHOLICHUU
00BEKTOB KMBOW PUPOJIBI U PELLIEHUS PA3INYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTikeHue ey n3ydeHust yaeoHoro npeamera «bruosnorusy Ha 6a30BOM ypoBHE 00€CTIeUnBaeTCs
pELLEHNEM CIEAYIONINX 3a0ay.

OCBOCHHE O0YYalOIMMHCS CUCTEMBbl 3HAaHUH O OMOJOTMUYECKHX TEOpHUSX, YUCHHSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTEe3aX, MpaBUiIax, CIYKallMX OCHOBOHM JJIsi (pOpMUpPOBaHUS IPECTaBIECHUH O
€CTECTBEHHO-HAYYHON KapTWHE MHpPa; O METOJaX HAy4dHOro IMO3HAHUs;, CTPOCHHWH, MHOTOOOpazuu |
0COOEHHOCTSIX JKHMBBIX CHCTEM Pa3HOrO YPOBHSI OpPraHM3alliy; BBIAAIOIIMXCS OTKPBITUSX M COBPEMEHHBIX
UCCJIEJIOBAHUSAX B OMOJIOTHH;

¢dbopMupoBaHue y OOy4aroUMXcs TI03HABATEIbHBIX, MHTEUIEKTYAIbHBIX W TBOPUYECKUX
CIOCOOHOCTEH B MpoIecce aHAIM3a JAaHHBIX O MYTAX Pa3BUTHUA B OMOJIOTUU HAYYHBIX B3IJIAAOB, UACH U
MIOXO/0B K U3Y4YEHHIO KUBBIX CHCTEM PAa3HOI'0 YPOBHS OpraHU3alNY;

CTaHOBJIEHHE y OOy4arommxcsi oOme KyabTypbsl, (PyHKIMOHAIBHOM TI'PaMOTHOCTH, pa3BUTHE
YMEHHH OOBSICHATH U OLIEHUBATH SBJICHUS OKPYXAIOIIEro MUpa KUBOI MPUPOJIbI HA OCHOBAHUM 3HAHUI
U OIIBITA, ITOJIYYEHHBIX PU U3yYEHUH OMOJIOTUH;

(dbopMupoBaHHE Yy 00yUaIONIMXCsS YMEHUN MIUTIOCTPUPOBATH 3HAU€HHE OMOJIOTMYECKUX 3HAHUN B
[IPAKTUYECKON JIEATEIIbHOCTH 4YEJIOBEKA, pPA3BUTHUM COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUH H



arpoOHMOTEXHOJIOTUI;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOYKHOCTH IIO3HAHMUSA YEJIOBEKOM JKMBOH IPHUPOJBL,
HE0O0X0IMMOCTH OEpeXHOro OTHOLICHHS K HEH, COONIONEHHS STHYECKUX HOPM IPHU MPOBEACHUH
OMOJIOrNYECKUX MCCIIEJOBAHUM;

OCO3HAaHHE LEHHOCTU OMOJOTMYECKMX 3HAHUW Ul TIOBBILIEHUS YPOBHS HKOJIOIMUYECKOMN
KYJBTYPBI, JUIsl YOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

NpPUMEHEHHE TPUOOPETEHHBIX 3HAHWH W YMEHMHA B TIOBCEIHEBHOM JKM3HM ISl OLICHKU
HOCJIEICTBUM CBOEH AEATENbHOCTH 110 OTHOLIEHHIO K OKpY’Karollel cpele, COOCTBEHHOMY 310POBBIO;
o0ocHOBaHME U cOOII0IeHNE Mep MPODUITAKTUKY 3a00ICBaHUH.

MECTO YYEBHOI'O ITIPEIMETA B YYEBHOM IIVIAHE
B cucreme cpeanero obmiero oOpazoBanusi «buonorusi», uzydaemas Ha 0a30BOM YpPOBHE,
SIBJISIETCSL 00S3aTEIbHBIM YU4E€OHBIM MPEAMETOM, BXOJSAIIMM B COCTaB MPEIMETHOW 00pa3oBaTeIbHOU
obnactu «EcTecTBeHHBIC HAYKH». Y YCOHBIM IJIAaHOM Ha €€ M3y4YeHHE OTBEICHO 68 y4eOHBIX YacoB, 1o 1
yacy B Hemenmo B 10 u 11 kimaccax coOTBETCTBEHHO. [IpeaycMOTpEeHHBIN TIpU 3TOM pe3epB CBOOOIHOTO
yueOHOr0 BpeMEHU PEKOMEHIyeTCs UCII0JIb30BAaTh JIJIsl IOBTOPEHUS U 3aKPEIJICHUS] MaTepuaia, a TakxKe
pedaexcumn.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O ITPEJMETA

Cormacho ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHMS K  pe3yibTaTaM  OCBOEHUS
oOyyarluMuUCs MporpaMMm CpexHero oOmero o0pa3oBaHUS: JUYHOCTHBIM, METAlPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMUYHOCTHBIX pE3yJIbTaTOB OCBOECHHsA IpenMera «buonorus» BbIIEICHBI
CJIEAYIOLIME COCTABIIIONIUE: OCO3HAHUe 00YIAIOIUMKC POCCUMCKON IPaX1aHCKOW UAEHTUYHOCTUH —
TOTOBHOCTH K CAaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMO-ONPENCIICHUIO; Haluyue MOmusayuu X
00y4eHHIO ouonoruw,
yenenanpasiennoe pasgumue BHYTPEHHUX YOEXJEHUH JTMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPHYECKUX TPAJUIUN pa3BUTHA OHMOJIOTHYECKOTO 3HAHUS, 20MOGHOCMb U  CHOCOOHOCHb
00y4aroImuxcsi pyKOBOJCTBOBATbCS B CBOEH JESATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
OPUCYHIMMH CHCTEME OHOJOrHMYecKOro oOpa30BaHUs; Haiuyue HKOJIOTHUECKOTO HPA8OCO3HAHUS,
cnocodoHocmu CTaBUTh LIEJIN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS NpeameTa «buonorusy qocTuraroTcst B €1MHCTBE yUeOHOU U
BOCIMTATEIBHON JEATEIBHOCTH B COOTBETCTBUHM C TPAJAULIMOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, HPUHATHIMH B OOIIECTBE MpaBUIAMH U
HOpMaMH TOBEIEHUS U CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HAHUS, CAMOBOCIIMTaHUS U CaMOpa3BUTHS,
pa3BUTHSA BHYTpEHHEN MO3ULIUU
JUYHOCTH, NATPUOTH3MA, YBAXCHMS K 3aKOHY W IIPAaBONOPSIKY, YEJIOBEKY Tpyla MU CTaplieMy
MOKOJIEHUIO, B3AaUMHOT'O yBa)KE€HUS, OEPEKHOTr0 OTHOUIEHMS K KYJIbTYPHOMY HAaclIEJUIO U TPAaTULUSAM
MHOT'OHALIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, MpUpoIe U OKPYKaIOLIEH Cpele.

JIM4yHOCTHBIE pe3yJbTaThl OCBOEHHsI Y4eOHOro mnpeaMera «bHONOTHS»Y JOIKHBI OTpaXkaTb
TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBATHCSI CPOPMUPOBAHHOM BHYTpEHHEH Mo3uIeit
JIMYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YO€XK/I€HHUI, COOTBETCTBYIOIINX
TPAAWIMOHHBIM IIEHHOCTSM POCCHIMCKOrO OOIIecTBa, pACIIMPEHHE J>KU3HEHHOIO OIbITa M OIbITa
JeSITEIbHOCTU B MPOLIECCE pea3allii OCHOBHBIX HAlpaBIEHUH BOCIUTATEILHOW JEATENILHOCTH, B TOM
YHCIIE B YACTHU:

1. I'pasicoanckozo 6ocnumanus:

Cc(OPMHPOBAHHOCT T'PAXKIAHCKOW MO3UIIMK O00YyYaroIIerocsi Kak akTUBHOT'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0ILECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB M 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOpPYECKOW IEATEJBHOCTH NpPU CO3JaHUM YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 337124, BBINOJIHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;



CIIOCOOHOCTH OMpeNesaTh COOCTBEHHYIO MO3HUIMIO N0 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM
J)KHU3HH U OOBSICHATD €€;

YMEHHUE YYUTHIBATh B CBOHMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JIOZCH ¢ pa3HbIMH YOKACHUSIMHU, KYJbTYPHBIMU IIEHHOCTSIMH U COLIMATbHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOTHEHUS  YYCOHBIX,
MIO3HABATEJIbHBIX U MCCIIEI0BATEIbCKUX 33/]1a4, YBAKUTEIbHOE OTHOLLIEHNE K MHEHUIO ONIOHEHTOB IPH
00CYXJIECHUH CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COCPKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM JIEATEIbHOCTH.

2. [lampuomuueckozo 60cnUmManun .

c(OPMUPOBAHHOCTh POCCUNUCKON TIpa’kJaHCKOW HIACHTUYHOCTHU, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepea PoauHOM, ropAaocTu 3a cBOW Kpai, cBoro Poauny,
CBOM SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACJIEIUI0 M MAMSITHUKAM MPUPOJBI; JOCTUKEHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ] POCCHMCKHX Y4YEHBIX B CTAHOBIIGHHE M DPA3BUTHE OUOJIOTHH,
MOHMMAaHUE 3HaueHUsl OMOJIOTUU B MO3HAHWU 3aKOHOB MPUPOIbI, B JKU3HHU YEJIOBEKA M COBPEMEHHOTO
00111eCTBa;

ujeitHas yoe:kI€HHOCTh, TOTOBHOCTh K CiIy)kKeHHI0 OTEUeCTBY U €ro 3aluTe, OTBETCTBEHHOCTh
3a ero cyan0y.

3. /lyx06H0-Hpa6CmMeeHH020 60CRUMAHUA .

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIllMI0O W MPHUHUMATH OCO3HAHHBIC PEIICHHS, OPUCHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJUTENSM, CO3JaHHI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHSATUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAaAULIUSIMU HapoaoB Poccun.

4. dcmemuueckozo 6ocnumanus.

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3ACHCTBHUS KUBOW IPUPOIBI U €€ 1IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOU JINYHOCTH.

5. Du3uyecko0z20 60CNUMAHUA.

MOHMMAaHUE U peaau3anusi 37J0pOBOTO W 0€30MacHOro o0Opasza KU3HU (3I0pOBOE IMHUTAHHE,
COONIOZICHHE TUTHEHUYECKUX TMPaBUI M HOPM, COAllaHCUPOBAHHBIM pEXUM 3aHATUH M OTIbIXa,
perynsipHasi (pu3udYecKas aKTUBHOCTH), O€pEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEeHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHUE [IEHHOCTU MPaBUJI WHIWBUIYAIHHOTO M KOJUICKTUBHOTO O€30MMaCHOTO TOBEJICHHS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCJIEICTBUM ¥ HENPHUATHE BPEIHBIX MPUBBIYEK (YHNOTPEOJCHUS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS).

6. Tpyoosozo éocnumanus:

TOTOBHOCTB K TPYAY, OCO3HAaHKE IIEHHOCTU MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K AaKTHBHOW JESATEIHPHOCTH TEXHOJIOTHYECKOWM M COLMAIBLHON HAIpPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, IIIAHUPOBATH U CAMOCTOSITEILHO BBIMOIHSTH TAKYIO AESITELHOCTD;

WHTEpeC K pa3nudyabiM cdepam NpodecCHOHATHHON AEATENHHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTB Y CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA TTPOTSHKEHUU BCEH JKU3HMU.

7. OKonozuueckozo ocnumanus.

AKOJIOTUYECKH I1eJIeco00pa3HOe OTHOIIEHHE K MPUPOJIC KaK UCTOYHUKY KHU3HH Ha 3eMJie, OCHOBE
€€ CylLIeCTBOBaHUS;



MOBBIIIEHUE YPOBHS OKOJOTHMUYECKOW KYIBTYphl: MPHOOpPETEHHWE ONbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCIEICTBUH JJIs1 OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0IeM U IMyTel UX PelIeHuUs;

CIOCOOHOCTB MCIIOJIB30BAaTh IpHOOpEeTaeMble MPU U3YUYEHUU OUOJIOrMM 3HAHUS M YMEHHS MPHU
pemeHnn TMpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM IPHPOJIONOIB30BAaHIUEM (COOIIOJICHHE IPABHI
MOBEJICHUs B IPHUPOJIe, HANPABIEHHBIX HAa COXpAaHEHHE PABHOBECUS B IKOCHCTEMax, OXpaHy BHU[IOB,
IKOCHCTEM, Orochepsl);

aKTUBHOE HEIPHUATHE ICHCTBHI, MPUHOCAIIMX BpEl OKpYKalollel MpUPOJHON cpele, yMEHUE
IIPOrHO3MPOBATh HEOJArONPUSITHBIE 3KOJOTMYECKUE MOCIEACTBUS NPEIIPUHUMAEMBIX NEHCTBUI U
peoTBpallaTh UX;

HaJIM4Yu€ pa3BUTOIO SKOJIOIMYECKOIO  MBIIUIEHUS, OSKOJIOIMYECKOM KYJIbTYphl, OIIbITa
JESTEIIbBHOCTH 3KOJIOTUYECKOW HAIPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IO3HABATEIHHOM,
KOMMYHHUKaTUBHOW M COLIMAJIBHOM IPAaKTHKE, TOTOBHOCTU K YYacTHIO B IPAKTUYECKON NEATEIbHOCTH
9KOJIOTHYECKON HapaBICHHOCTH.

8. llennocmu Hayunozo no3HaHus:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JAMAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UWTATENIbCKOM KYJIbTYpbl KaK CpeACTBa B3aUMOJEHUCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NMOHMMaHue crenuduku OHOJOTMM KaK HayKH, OCO3HaHHMe e€ ponmd B (HOPMUPOBAHHUU
paloHaIbHOTO HAYYHOTO MBIIIJICHHS, CO3/IaHUU LIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEeM MHpE
KaK O €IUHCTBE IPHUPOJbI, YEJIOBEKa M OOILIECTBA, B IMO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpodiieM COXPaHEHHUsl TPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OHMOJIOTHH IJIsi COBPEMEHHOM ITUBUIIN3AIUH: 00ECIIEYCHUsI HOBOTO
YPOBHSL Pa3BUTHUS MEIUIMHBI, CO3JIaHUS TMEPCIEKTHUBHBIX OHOTEXHOJOTHM, CIOCOOHBIX pelIaTh
pecypcHble poOIeMbl pa3BUTHS YEJIOBEUYECTBA; IIOUCKA MTyTEl BBIX0JIAa U3 INI0O0ATBHBIX 3KOJOTHYECKUX
npobiieM U oOecredeHus IepexoAa K YCTOWYMBOMY pPa3BUTHIO, PAIMOHAIBHOMY HCIIOJIb30BAHUIO
IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHU OHOJOTMUECKUX 3HAHMHA B LEJNAX MOBBIMIEHUS 0OmLIeH
KYJIbTYpPbI, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH KaK COCTaBHOW 4acTH (yHKIMOHAJIbHOW IPaMOTHOCTH
oOyyaromuxcsi, GoOpMUPYEMOIl TPH N3y4E€HUH OUOJIOTHH;

MTOHMMaHHE CYIIIHOCTU METOJIOB MO3HAHMS, UCIOJb3yEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTb
UCTIONb30BaTh IOJydaeMble 3HAHMS JUI aHadM3a M OOBSCHEHMs SBJICHUI OKpYXKalOIIero Mmupa u
IPOUCXOAIMX B HEM HM3MEHEHH; yMeHHe Jenarb OOOCHOBAaHHBIE 3aK/IIOYEHHS HA OCHOBE HAYYHBIX
(aKTOB M UMEIOIMXCS JAHHBIX C IeJIbIO MOTYUYEHHUs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITETILHO HCIIOJIb30BATh OMOJIOTUYECKUE 3HAHUS JJIs peUIeHUs MpodieM B
pEANIbHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAaHHE IIEHHOCTH HAy4yHOW JEsTeNbHOCTH, TOTOBHOCTh OCYIIECTBISTh IPOEKTHYIO H
HCCIIEIOBATEIBCKYIO ACSITEIBHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U caMO00pa30BaHMIO, K aKTUBHOMY
HOJIY4YEHHUIO HOBBIX 3HaHUM MO0 OMOJIOTUH B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTAMH.

B mnpomnecce nocTukeHuss JUYHOCTHBIX PE3YJIbTATOB OCBOEHHSA OO0YYarOIIMMMCS MPOTpamMMbl
cpeaHero oomero oOpa3oBaHUS y O0YYalOIIUXCS COBEPUICHCTBYETCS IMOYUOHANbHBIU UHMEIIEeKM,
npeJnoararomui ¢OpMUPOBAHHOCTD!

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SYMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMs, BKIIOYAIOIIEIO0 CaMOKOHTPOJIb, YMEHHE NPUHHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATBCA K SMOIMOHAIBHBIM HM3MEHEHUSM U MPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpEMIIEHHE K JOCTHXKEHHUIO 1IeTIU U YCIeXy, ONITUMU3M,
VMHUIIMAaTUBHOCTb, YMEHUE JIEHCTBOBATh, NCXO/S U3 CBOMX BO3MOXKHOCTEM;



OMIIaTHUH, BK.]HO‘-I@.IOH.IGIZ CIIOCOOHOCTh  ITOHUMATh OMOIOHWOHAJIBHOC COCTOSAHUC OPYIUX,
YUYUTBIBATE €TI0 IMTPHU OCYIIECCTBJICHUN KOMMYHHKAIIUH, CITOCOOHOCTE K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COMaJIbHBIX HAaBBIKOB, BKJIIOYAarOOIUX CIIOCOOHOCTH BBICTpanBaTb OTHOWICHUA C APYTUMU
JIFOAbMU, 336OTI/ITBC${, IPOABJIATH HHTCPECC U pa3pPCUIATh KOH(i)J'H/IKTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOEHHUs ydeOHoro mpeamera «buonorus» exmoyaiom:
3HayuMble 11 (OpPMHpOBAHUS ~ MHPOBO33PEHUA  OOy4arOMIMXCAd  MEKIUCIHUILIMHAPHBIE
(MeXIpeIMeTHbIC) OOIICHAYYHBIE TOHATHS, OTPAKAIIINE IEIOCTHOCTh HAYYHOW KApTHUHBI MUpa H
cnenuuKy METOJ0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE,
MpOIeCC, CHCTeMa, Hay4yHbld (AaKT, WPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
ucclieJoBaHKue, HaOII0JeHe, U3MEpPEeHHe, SKCIEePUMEHT U Jp.); YHUBepcaibHble y4deOHble IeHCTBUS
(mo3HaBaTenbHBIC,  KOMMYHUKATHUBHBIE,  PETYIATHBHBIE), oOecreunmBaromme  (HopMHpPOBAHHE
(GyHKIIMOHAIBHOW TpPaMOTHOCTH M COLMAIBHOM KOMIETEHIMH OOYy4aloluXcs; CHOCOOHOCTh
00yJaromUXCsl KCIONb30BaTh OCBOCHHBIE MEXKIUCIUIUTMHAPHBIC, MHUPOBO33PEHUYCCKUE 3HAHUS U
YHHUBEpCalIbHbIEC yueOHbIE IeUCTBUS B TO3HABATEIBHOMN U COI[MANIBHON MPaKTUKE.

MeTtanpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEr0 00pa30BaHMSI JOJIKHBI
OTpaXkatTh:

Osnaoenue yHugepcaibHoIMU y4eOHbIMU NOZHABAMEbHBIMU OCIICHIEUAMU

1) 6azo6bie n02uneckue deticmausi.

CaMOCTOSITENILHO  ()OPMYJIUPOBATh M aKTyaJU3WpoOBaTh MpoOJeMy, paccMarpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBINUICHHS (aHanW3a, CHHTE3a,
CpaBHEHUs, KiIaccUpUKaIUU, 0000IICHHS ), PACKPBIBATH CMBICII OMOJOTUYECKHUX TOHITHH (BBIICIATD UX
XapaKTepHBIC TPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTHMH ITOHSATHSIMH ),

OTIpEETISATh LEeNU EATEIbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUH UX JOCTUKEHHSI, COOTHOCUTD
PE3YIIBTATHI ISATEIIBHOCTH C ITOCTABIICHHBIMHE LIETISIMHU;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTHYECKHUE PACCYXJICHUS (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 AHAJIOTHH), BBISBISITH
3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B pPACCMAaTPUBAEMBIX SIBICHUSX, (OPMYIHUPOBATH BBIBOABI U
3aKJTFOYCHHS,

MIPUMEHSITh CXEMHO-MOJICIbHBIE CpEACTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIIEHUNA B H3y4aeMbIX OHOJOTUUECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUYMM pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabareiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ YYETOM aHajIn3a MMEIOIIUXCS MaTepHATbHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIILHOCTH, OIICHUBATH COOTBETCTBHE PE3YJILTATOB IIEJISIM, OIICHUBATH
PHUCKH TIOCTIEACTBUI e TENbHOCTH;

KOOPJIMHUPOBATh W  BBIIOJNHATE paboOTy B  YCIOBUSAX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBATh KPEATUBHOE MBINIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM;

2) bazosvie ucciedosamenbcekue Oelucmsust.

BIIQJICTh HAaBBIKAMH YYE€OHO-HCCIICIOBATEIIbCKOW M TMPOCKTHOW JEATCILHOCTH, HAaBBIKAMHU
paszpetieHust mpoodsieM; 006J1aaaTh CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETFHOMY TIOUCKY METOJIOB
pEIICHHS TPAKTUICCKHUX 33]1a9, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIONIb30BaTh pPa3UYHbIE BHUABI JEATEIBHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHHS, €ro
HWHTEPIIPETAINH, TIPeOOPaA30BAHUIO U MPUMCHCHHIO B YUCOHBIX CUTYAIUSX, B TOM YHCIIE IPH CO3JIaHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

dbopMHpOBaTh HAy4YHBIA THI MBIIIICHHS, BJIAJECTh HAYYHOH TEPMHUHOJOTHEH, KITFOUEBBIMH
MOHSITUSIMHA U METOJIaMU;

CTaBUTh W (GOPMYIHPOBATh COOCTBEHHBIC 3a7aud B 0Opa30BATENbHOW JESATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;



BBISIBJISITH IPUYMHHO-CIICJCTBCHHBIC CBSI3U M aKTYalM3UPOBATh 3a7a4y, BBIABUTATH THIIOTE3Y €&
pelleHrs, HaXOAMTh apryMEHThI JUIsl JOKAa3aTelbCTBAa CBOMX YTBEPXKACHW, 3ajaBaTh MapamMeTphbl U
KPUTEPHU PELICHUS;

aHAJIM3UPOBATh MOJYyYEHHBIE B XO/€ PELICHMsS 3a7aud Pe3yJbTaThl, KPUTUYECKH OLICHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh IIeJICHANpPABICHHBIA MOMUCK IEPEHOCAa CPEICTB M CHOCOOOB JIGHCTBHS B
npohecCuOHANBHYIO CPey;

YMETh MIEPEHOCUTDH 3HAHUS B I03HABATEIIHHYIO M MPAKTHUECKYIO 001aCTH KU3HEACSITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE HJIEH, ITPEIaraTh OPUTHHAIBHBIC TOIXOAbI M PEIICHHS; CTABUTH MPOOJIEMBI U
3aJa4u, JOIYCKAIOIINe albTePHATUBHBIEC PEIICHUS;

3) Oeticmaus no pabome ¢ ungopmayuei.

OpPUEHTHPOBATHLCS B PA3JIMYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOro mocoOus, HAy4HO-
HOMYJSIPHOM JTUTEparype, OMOJOTHUECKUX CIOBApAX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh MHGOPMAIUIO PA3IMYHBIX BUAOB U (OPM NIPEICTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W MPUMEHSTh pa3IUYHbIE METOJbl MPU TIOUCKE M OTOOpe
Ouooruveckoi HHPOpMaIUU, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

MpUOOpeTaTh  OMBIT  HUCHOJB30BaHUA UHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHIA,
COBEPLIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHUS PA3INUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMANIbHYIO (OPMY MpEACTaBICHUS OHOIOTHUYECKON HHhOpMauu
(cxemsl, TpaduKu, TUArpaMMBbl, TaOJIHIIBI, PUCYHKH U JP.);

WCIIONIb30BaTh HAYYHBIH SI3bIK B KauyeCTBE CpeICcTBa Mpu padoTre ¢ OHOJIOTrHYEeCKON
UHpOpMaLKeil: TPUMEHITh XUMUYECKHEe, (PU3NIECKHE U MAaTEeMaTHUECKUE 3HAKU M CUMBOJIBI, (DOPMYJIBI,
ab0peBuaTypy, HOMEHKJIATYpPY, UCIOJIB30BaTh U MPeoOpPa30BhIBATh 3HAKOBO-CUMBOJIUYECKHE CPECTBA
HarJIsJHOCTH;

BIIa/IETh HABBIKAMH PACIO3HABAHUS W 3aIIUTH MHPOpMAIK, HHPOPMAIIMOHHOW 0e30MacHOCTH
JUYHOCTH.

Osnadenue yHugepcanbHoIMu KOMMYHUKAMUBHBIMU 0EUC-6UAMU .

1) obwenue:

OCYILECTBIISATh KOMMYHHUKAIIMM BO BCeX cdepax >KU3HU; aKTHUBHO Y4acTBOBATh B JHAJIOre WU
JUCKYCCUU MO CYIIECTBY OOCyaaeMol TeMbl (YMEHHE 3aJaBaTh BOINPOCHI, BHICKA3bIBaTh CYXKICHUS
OTHOCHTEJIHO BBITIOJTHEHHUS MTpeJIaraéMoi 3a/1auk, YUUThIBaTh HHTEPECH! U COTVIACOBAHHOCTh MO3UIMN
JIPYTUX YYaCTHUKOB JIMAjiora UM IUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHbIE CpeACTBA OOLICHMs, MOHMMATh 3HAYEHUE COLMAJIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTYallMid; YMETh CMST4aTh KOH(DIMKTHI W BECTH
NIEPETOBOPBI;

BJIAJIETh PA3IUYHBIMU CIOCOOAMU OOIIEHUS U B3aUMOJIEHCTBUS; MOHUMATh HAMEPEHUs IPYrux
Jro/Ie, IPOSIBIIATh YBaKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOH (popme hopMynupoBarth
CBOM BO3PaXECHMUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

2) cosmecmuas oessmenbHOCMb .

MOHUMATh W UCIOJb30BaTh MPEUMYIECTBA KOMAHIHONM M WHIWBUIYATbHOW pabOTHI MpHU
pelieHny OUoJIOrHYecKoil mpobsieMbl, 000CHOBBIBaTh HEOOXOIUMOCTh MPUMEHEHHUS! IPYHHOBLIX (opM
B3aMMO/ICHCTBUS NIPU PEIICHNU YUeOHOH 3a/1a4H;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUII C Y4€TOM OOLIMX HHTEPECOB U
BO3MOXHOCTEH KaX/10T0 4JIeHa KOJUIEKTHUBA;

MIPUHUMATD 11€JIb COBMECTHOM JesITeIbHOCTH, OPTaHU30BbIBaTh U KOOPJAWHUPOBAThH JAEUCTBUA MO
e€ JOCTIKEHHUIO: COCTaBIATh IUIAH JEUCTBHM, pachpeiessaTh pold C y4€TOM MHEHUH YYaCTHHKOB,
00CyXJaTh pe3ybTaTbl COBMECTHOM paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa M BKJIaJa KaKIOr0 y4acTHHKA KOMaH/bl B OOIIUI pe3yabTar



10 pa3pabOTaHHBIM KPUTEPHSIM;

npeularaTh HOBBIC IPOEKTHI, OLEHHBATH HWACH C TO3WIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHMYECKOE IMOBEICHUE B PA3JIMYHBIX CUTYAIHMSIX, MPOSBISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

Ognadenue ynugepcanbHbIMu pezyiamueHbIMU 0CUCMEUAMU .

1) camoopeanuszayus:

UCIIO0JIH30BaTh OMOJIOTUYECKHUE 3HAHUS JIJISl BBISIBICHHSI TIPOO-JIEM U UX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CHUTYaLUsX;

BBIOMPAaTh HAa OCHOBE OWOJIOTHYECKUX 3HAHHMW IEJIEBBIE M CMBICIOBBIC YCTAHOBKH B CBOHWX
JEHCTBUSAX W TOCTYNKaxX IO OTHOUICHHWIO K JKMBOM NpPUPOJE, CBOEMY 3I0pPOBBIO U 3/10-POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBISTH TO3HABATENBHYIO JCSITEIBHOCTD, BBISBIATH POOJIEMbI, CTABUTH
U GOopMyJIMpOBaTh COOCTBEHHBIE 3a/1a4H B 00Pa30BaTEIbHON JACITEIPHOCTH U )KU3HEHHBIX CUTYAIIHSX;

CaMOCTOSITENIPHO COCTaBJIATh IUIAH PEIICHUS MPOoOJieMbl € YYETOM HMMEIOLIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHTYalIHsIM;

pacuIupsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANOYTCHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYIUIMH B Pa3HBIX OO0JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBINA M KYJIbTYPHBIN YPOBEHB;

2) cCamMoOKOHmMpPOIb:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCHTb KOPPEKTHBBI B JICATCIILHOCTh, OICHHBAThH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;

BJIQJICTh HaBBIKAMH ITO3HABATEIIBHOM PEQIIEKCHU KaK OCO3HAHHWS COBEPIIACMBIX JCUCTBUH U
MBICIIUTENBHBIX TPOLECCOB, WX PE3yJIbTaTOB W OCHOBAHWH; WCIOJIB30BATH MPUEMBI pPeQIECKCUU IS
OLICHKU CUTYaIlUHU, BHIOOPA BEPHOTO PEILICHMS,

YMETh OLICHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX NP aHAJIU3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3) npunsimue ceos u Opyeux:

MIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACITEIbHOCTH;

MIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBaATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH APYroro 4eJI0BeKa.

NPEAMETHBIE PE3YJIbTATbHI

[IpenmetHble pe3ynbraThl ocBoeHHMs mnporpamMmbl COO mo Ouonormu Ha 06a30BOM YpOBHE
BKJIIOYAIOT crienuguyeckue 1 yueoHoro npeaMera «buonorus» HaydHble 3HAHUS, YMEHUS U CTIOCOOBI
JeMCTBUH 1O OCBOEHHIO, HMHTEpIpEeTalud M NpeoOpa3oBaHUIO 3HAHWM, BUABI JESATEIBHOCTH I10
MOJIYYCHHIO HOBOI'O 3HAHUA W IMPUMCHCHHUIO 3HAaHUHA B Pa3JINYHBIX yqe6H},1x CUTyallusiaX, a TaKiKC B
peasbHBIX >KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C Ouosorueil. B mporpamme npenMeTHble pe3ynbTaThl
IPEeCTaBJICHbI 110 ToJjaM 00yJeHUsI.

10 KJIACC

[IpenmeTHbIC pe3ybTAaThl OCBOCHHS YUEOHOTO MpenMeTa « BHoToTHs TOKHBI OTpaXkarh:

1) chopMHpPOBaHHOCTH 3HaHUM O MeCT€ M POJM OWOJOTMHM B CHUCTEME HAYYHOTO 3HAHHMS
€CTECTBEHHBIX HayK, B (P OPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U HAYYHOT O
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX M 3apyOEeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OWOJIOTHH;
q)yHKHHOHaHBHOfI IrpaMOTHOCTH Y€JIOBEKA AJId PCIICHHA )XU3HCHHBIX 3a/1a4,

2) yMeHHME pacKpbIBaTh COJepKaHWE OMOJOTMUECKHUX TEPMHMHOB U TOHATUN: >KU3Hb, KJETKa,
OpraHus3M; MeTabonu3M (OOMEH BEIIeCTB M MpEeBpAlllEHHE SHEPTruu), TOMeocTa3 (CaMoperyssuus),
YPOBHEBas OpraHM3allvsl XKMBBIX CHUCTEM, CaMOBOCIIPOM3BEACHHE (PENpPOAYKIHS), HACIEACTBEHHOCTD,



U3MEHYUBOCTb, POCT M Pa3BUTHUE;

3) yMmeHHMe wu3jaraTh OWOJIOTMYECKHE TEOpHH (KIECTOYHAs, XPOMOCOMHAs, MYyTallMOHHAs,
[EHTpaIbHas JorMa MOJICKYIsIpHOU Omomnorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. Basunosa) u
yueHus (0 IEHTpaXx MHOrooOpaszusi M MPOUCXOXKIEHUs KylabTypHbIX pacteHuid H. . BaBumnona),
OTIPECIIATh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CUCTEMaM;

4) yMeHue BaJleTh METO/IaMU HAyYHOT'O NTO3HAHUS B OMOJIOrUU: HAOIIOJCHUE U OMMCAHUE JKUBBIX
CHCTEM, TIPOLECCOB W SIBICHWH; OpraHu3alisg W IpoBeleHHe OMOJOrMYecKOro 3KCIIEPUMEHTA,
BBIJIBUKEHHUE TUIIOTE3bl; BBISBICHHE 3aBHCHUMOCTH MEXIY MCCIETyeMbIMH BEIMYMHAMH, OOBSICHEHUE
MOJYYCHHBIX PE3yJIbTaTOB, HCIOJIH30BAHHBIX HAYYHBIX TOHSATHH, TCOPUHA M 3aKOHOB, YMEHHUE JIENIaTh
BBIBOZIbl HA OCHOBaHHUH MOJYYEHHBIX PE3YJIbTaTOB;

5) yMmMeHHe BBIACIATH CYHNICCTBCHHBIC MPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U JYKAPHOT;
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOCHHOCTH IPOLIECCOB: OOMEHa BEIIECTB U
OpPEBpalliCHUsT JHEPTUM B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO W HSHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MMHTO3a, MeH03a, OIUIOJAOTBOPEHHUS, PA3MHOXKEHHS, HWHAWBHUYaJbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

6) yMeHHE MPUMEHSTHh IOJTY4YCHHbIE 3HAHUS Al OOBSCHEHUS OHUOJIOTMYECKUX IPOLIECCOB U
SIBIICHUH, I TPUHATHS TPAKTHUYSCKUX PEIICHUH B IMOBCEIHEBHOW JXU3HU C IEIBI0 OOCCIICUCHHUS
0€30MacHOCTH CBOETO 3/I0POBbS U 3J0POBbSl OKPYXAIOMIMX JFOJIEH, COOMIONEHUSI HOPM TI'PaMOTHOTO
NOBEJCHUS B OKpYXKAIOMIeH MPHPOJHOW cpele; IOHMMaHWe HEOOXOAMMOCTH HCIOJIb30BAHUS
JTOCTHKEHUI COBPEMEHHOM OMONIOrMH U OMOTEXHOJIOTHIA [T PallHOHATBHOTO TPUPOIOTIOIB30BaAHUS;

7) yMeHHE pemaTh JJIEMEHTapHBIC TI'E€HETHYECKHE 3a/Jladdl Ha MOHO- U JIUTHOPUIHOE
CKpEIllMBaHUE, CIECINIEHHOE HACJIEOBAHHE;, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKpPEUIMBAHUS IS
npeCcKa3aHus HacJIe0BaHUs MPU3HAKOB Y OPTraHU3MOB;

8) yMmeHHE BBINONHATH J1TA0OpPATOpPHBIE M MpakTHYecKHe padoThl, COONMIOAaTh MpaBUia IMPHU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBaHHUEM;

9) ymeHHe KPUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATH HHGOPMAIUIO OHUOIOTUYECKOTO
COJICpKaHMsl, BKJIFOYAIOINIYIO IICEBIOHAYYHBIC 3HAHWS W3 Pa3lU4YHbIX UCTOYHUKOB (CMMU, HaydHO-
MOMYJISIPHBIE MAaTEepUalIbl); ITHUECKHUE ACTIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OMOJIOTUHU, MEAMIIMHE,
OHMOTEXHOJIOTHM;

10) ymenwe co3maBaTh COOCTBEHHBIC IMCBMEHHBIE W YCTHBIE COOOIICHUs, 00001MIas
OMOJIOTHYECKYI0 MH(DOPMAIMIO M3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BATh MOHSITHWHBIA
anmapat OMOJIOTHH.

11 KJIACC

[IpenMeTHBIEC pe3ynbTaThl OCBOCHUS yueOHOTO npeaMeTa «bHoIorus» TOMKHBI OTPaXkKaTh:

1) chopMHUpPOBaHHOCTH 3HAHWH O MECT€ W POJM OHMOJOTMH B CHCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOTO
MHUPOBO33PEHHUS; O BKJIAJAE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJOIOB B pa3BUTHE OHOJIOTHUY;
(GyHKIIMOHATBHOW TPaMOTHOCTH Y€JIOBEKa sl pEIICHUS )KU3HEHHBIX 3a71a4;

2) yMEHHE PACKPBIBATh COACPXKAHMEC OMOJOTUICCKUX TEPMHUHOB W TOHSATHIA: BHJI, IOMYJISINS,
reHo(OHA, HBOMIOLHUS, ABIKYIIHE CHIBI ((DaKTOPHI) SBONIOIUH, MPHUCIOCOOIEHHOCTh OPraHU3MOB,
BHJI000pa30BaHNe, JKOJIOTHYECKHE (AKTOPbhI, SKOCHCTEMa, MPOMYIICHTH, KOHCYMEHTBI, PEIYIICHTEHI,
[eNU MUTaHUs, YKOJIOTHYecKas mupaMuaa, OuoreoneHos, onocdepa;

3) ymeHwe wu3naraTh Ouoioruueckue Tteopun (dBosounoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHS SBOJIIOIUH), 3aKOHBI U 3aKOHOMEpPHOCTHU (3apoxpiieBoro cxoactsa K. M. bapa,
4yepeIoBaHMsl TJAaBHBIX HampaBieHud u myten sBomonnu A. H. CeseprioBa, yuenust o 6uocdepe B. U.
Bepnazckoro), onpeaensiTe TpaHUIIBI KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

4) yMmeH#ue BIaJeTh METOIaMH HAyYHOT'O TIO3HAHKS B OMOJIOTHH: HAOJFOICHHE U OMTUCAHUE JKUBBIX
CHUCTEM, TMPOLIECCOB U SBJICHUH; OpraHu3alus W TPOBEIEeHUE OHOJOTHYECKOTO HKCIEPUMEHTA,
BBIJIBUKCHHUE THITOTE3bl; BBISBICHUE 3aBHCHMOCTH MEXIy HCCICTyeMbIMH BEIHUYMHAMH, OOBSICHEHUE
MOJYYCHHBIX PEe3yNbTaTOB, HCIOIb30BAHHBIX HAYYHBIX MOHSATHH, TEOpPUH M 3aKOHOB; YMEHHUE JeNaTh
BBIBOIbl HA OCHOBAHHH TIOJTYICHHBIX PE3yJIbTaTOB;

5) yMeHHUe BBIIENATh CYIIECTBEHHBIE NMPU3HAKU CTPOEHHUS OMOIIOTMYECKUX OOBEKTOB: BHJIOB,



HOMYJSAIMA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOTeOLEHO30B M 3KOCHCTEM; OCOOECHHOCTH
IPOLIECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOrO  0TOOpa,  BUA00Opa30BaHMUS,
NpUCHOCOOJICHHOCTH OPraHU3MOB, JIEHCTBHS SKOJIOTMYECKUX (DAKTOPOB HA OPraHU3MBI, IEpeHoca
BEIIECTB M II0TOKAa SHEPIUU B HKOCHUCTEMAX, AHTPONOIEHHBIX M3MEHEHHIl B SKOcHCTEeMax CBOEH
MECTHOCTH, KPyrOBOPOTa BELIECTB M OMOT€OXMMHYECKHX IIUKIOB B Onocepe;

6) yMeHHe NPHUMEHATHb IOJIyYCHHbIC 3HAHUSA A OOBACHEHMsI OMOJIOIMYECKMX IPOLIECCOB U
SBIICHUM, U TPUHATUS NPAKTUYECKUX PEHICHWH B TMOBCEIHEBHOH J>KM3HM C IENbI0 oOecreueHus
0€30I1aCHOCTH CBOET0 3/I0pOBbSl U 3/I0pOBbSl OKPYKAIOLIMX JIOAEH, COONIOIEHUSI HOPM I'pPaMOTHOIO
NOBEJICHUS B OKpYXKAlOIIeH MPHUPOJHOW cpele; IOHMMaHWE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTH)KEHUH COBPEMEHHOM OMOJIOrMH JJIs pallMOHAIBHOTO IPUPOIONIOIb30BAHNUS;

7) yMeHHE pemarh SJIEMCHTapHbIC OHMOJIOTHYECKHE 3allaud, COCTaBJIATh CXEMBbI IEpeHOoca
BEILIECTB U SHEPIUU B SKOCUCTEMAX (L[eNH MUTAHUA);

8) yMmMeHHE BBIIOJHATH JIAOOPATOPHBIE M IpakTHYECKHE pPadOThI, COOMIOJATh IpaBUiia IIPU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

9) yMeHHME KPUTHYECKH OILICHMBATh M HHTEPIPETUPOBATH WHPOPMAIMIO OHOJIOTHYECKOTO
COJIEpKAHUA, BKIIIOYAIOLIYIO ITICEBJIOHAy4YHbIE 3HAHUSA W3 pa3IMuHbIX HCTO4YHUKOB (CMMU, HayuHO-
HOMYJISIPHBIE MaTepHallbl); PacCMAaTpPUBaTh IJIOOATBHBIE SKOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(GopMHpOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO IO3ULIHUIO;

10) ymenue co3maBaTh COOCTBEHHBIC ITMCHMEHHBIE U YCTHBIC COOOLICHUS, 0000mIas
OMOJIOTNYECKYl0 MH(POPMALUIO U3 HECKOJbKUX HCTOYHMKOB, I'PAaMOTHO HCIIOJIb30BaTh MOHATHHHBINA
anmapaT OMOJIOTHH.

COIEPKAHUE YYEBHOI'O ITIPEIMETA
10 KJIACC

Tema 1. buosorus kak Hayka (2 4)

buonorus kak Hayka. CBsi3b OHMONOrHMM C OOIIECTBEHHBIMHM, TEXHUYECKHMH M JAPYTUMHU
€CTCCTBCHHBIMU HayKamH, (QUIocopueil, 3TUKOW, OCTCTHKOW © TpaBoM. Pomb Ouoiorud B
dbopMUPOBaHUU COBPEMEHHOM HAay4yHOU KapTUHBI Mupa. CrucTeMa OHOJIOrHYeCKUX HayK.

Metoapl mo3HaHUS KUBOM NpuUpoAbl (HAOMIOJEHUE, IKCHEPUMEHT, ONUCAHHE, H3MEpEHHE,
KJaccu(UKaIus, MOJEIUPOBAHHE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX ).

JdemoHcTpauuu:

Ilopmpemui: 4. HapBuH, I. Menens, H. K. Konb10B,
Jx. Yorcon u ®@. Kpuk.

Tabruysr u cxemol: «MeTOIbI IO3HAHUS KUBOU MTPUPOIBIY.

JlaGopaTopHble U pPaKTHYeCKUEe padoThI:

Ilpaxmuueckas paboma Ne 1. «cnonp30BaHWE PA3MMYHBIX METOJOB TIPU H3YYCHHH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’Kuble cuctemsbl U ux opranuzanus (1 1)

JXusble cuctemsl (OMOCHUCTEMBI) KaK MpeAMET u3yueHus: Ouonoruu. OTianune )KUBbIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBL.

CaoiicTBa OuocucTteM U MX pazHooOpa3ue. YpOBHU OpraHu3aluu OMOCHCTEM: MOJIEKYJISPHBIH,

KJIETOYHBIN, TKAHEBBIH, OpraHU3MEHHBIH, MO YJISIUOHHO-BU0BOM, SKOCUCTEMHBIN
(OnoreonieHOTHYECKUIT), OMOChHEPHBIH.
JdemMoHcTpanum:

Tabnuysr u cxemol: «OCHOBHBIE TPU3HAKU KUIHI», «Y POBHHU OpraHU3alUU )KUBOU TIPUPOJIBI.

Obopyodosanue: moaens monekynbl JJHK.

Tema 3. XuMn4eckuii cOCTaB M CTPOeHUE KJIETKHU (8 4)

XHUMHYECKUH C€OCTaB KJIETKH. XUMHYECKHE DJIEMEHTBI: MaKpO-3JIEMEHTBHI, MHKPOIJIEMEHTHI.
Boja u MuHepanbHbIE BEIIECTBA.

OyHKIUHU BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lonaepkanue ocMOTHYECKOro GanaHca.

benku. CocraB u cTpoeHne OGelKOB. AMUHOKHCIOTHI — MOHOMepbI OenkoB. HezameHnumsbie u
3aMEHUMBbIE AMHUHOKHCIOTBL. AMHMHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH MOJIEKYIIBI



(mepBUYHas, BTOPHYHAs, TPETHYHAs W UYETBEPTHYHAS CTPYKTypa). XMMHYECKHE CBOICTBAa OEJIKOB.
buonornueckne GpyHKIMU OCIKOB.

®epmenTel — Ouonormueckue Karanuzaropel. CTpoeHue ¢epMeHTa: AaKTUBHBIMA IIEHTD,
cyocrparHas crnenuduuHocts. KodepmenTsl. Burtamunbl. OTnuuns (pepMEHTOB OT HEOPraHMYECKHX
KaTaJIn3aTOPOB.

VYrieBoapl: MOHOCaxapu bl (TIIIOK03a, prd03a U Je30KCHpH003a), IMcaxapubl (caxapo3a, JIaKTo3a)
¥ IoJIcaxapuabl (Kpaxmal, TIHKOTeH, IeJUTi0I03a). bruonornueckue GyHKIMU YTI€BOIOB.

Jlununel: Tpurnuuepuabl, Gocdhonunuas, crepouasl. ['uapoduibHo-TUAPOdOOHBIE CBOICTBA.
Buonornueckue Qynkiuu aunuaoB. CpaBHEHHE YIIIEBOJIOB, OCIKOB M JIMIUAOB KaK HCTOYHHKOB
SHEpPTUU.

Hyxneunossie kucnorel: JJHK u PHK. Hyxneoruasl — MOHOMEpBl HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenne u ¢pynkiuu PHK. Buast PHK. AT®: ctpoenne u ¢pyHKIUN.

[uTtonoruss — Hayka o kierke. Kierounas Teopust — npuMep B3aMOACHCTBUS uael U (DakToB B
HAYYHOM MO3HAHUU. MEeTO/Ibl U3Y4EHUS KIETKH.

Knerka kak nemoctHas xuBas cucrema. OOlue NpHU3HAKU KIIETOK: 3aMKHYyTas HapyxHas
MeMOpana, mosnekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oerka.

Tunsl  KJIETOK:  JykapuoThueckas M npokapuoruyeckas. (OCOOEHHOCTH  CTPOEHHS
npokapuotuyeckoil kierku. Kiierounas crenka Oaktepuil. CTpoeHHE HYKApUOTHUECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, UX (QYHKIIHH.
[Mnazmatuueckass MemOpana, e€ cBodctBa u ¢GyHKIuU. [luTormmazmMa wum €  OpraHOWIbL
OpnnomeMOpannbie opranouabl kietku: OIIC, ammapat [ombmxu, nuzocombl. IlomyaBTOHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHApPUH, IMiacTuibl. llpoucxoxneHne MUTOXOHApUA U IacTua. Bumabl
wiactug. HememOpaHHbie OpraHoOUAbl KJIETKH: PUOOCOMBI, KJIETOYHBINA LEHTP, EHTPUOIH, PECHUYKH,
KryTUKd. OyHKINUN OpraHOUI0B KIIETKU. BKittoueHus.

SAnpo — PEryasTOPHbII LEHTP KJIETKU. Crpoenue aqpa:
sqepHasi 000J104Ka, KapUoIlIa3Ma, XpPOMATUH, SPHIIIKO. XPOMOCOMBI.

TpaHcnoprt BeliecTB B KJIETKE.

JdemoHcTpaumnu:

Ilopmpemeur: A. JleBenryk, P. I'yk, T. lllBann, M. Llneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®@panknun, K. M. Bap.

Luacpammur: «PacnpeneneHne XMuMUYECKUX 2JIEMEHTOB B HEXXMBOW Ipupoje», «PacrpenencHue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOEN.

Tabnuysr u cxemol: «llepuoanyueckas TabaUIa XUMUUYECKUX AIEMEHTOBY, «CTpOEHHE MOJIEKYIIBI
Bo/bI», «buocunTes Oenka», «CtpoeHne moiekynbl Oenka», «CtpoeHue (epmentay, «HykinenHoBbie
kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTtpoeHne sykapuoTHUECKON KIETKn», «CTpoeHue
KUBOTHOM KJIeTKM», «CTpOeHue pacTUTENbHOW KJIeTKu», «CTpoeHHe NpPOKApHUOTHYECKOW KIETKH,
«CTpoeHue s1pa KIETK», «YTIAeBoAb», «JIMunuasn».

ObopyoosaHue: CBETOBOM MHKPOCKOM, OOOpyJdOBaHUE [HJisi TIPOBEIEHUS HaOIIOJCHUM,
U3MEpEHUIl, SKCIIEPUMEHTOB; MUKPOTIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

Jlabopamopnas paboma Ne . «3yueHHe KaTalUTHYECKOM aKTUBHOCTH (EpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

Jlabopamopnasa paboma Ne 2. «I3ydeHue CTpOCHHUs KIETOK PACTeHUH, )KUBOTHBIX M OaKTepuit
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHUE».

Tema 4. ’KuzHeneATeJJbHOCTH KJIeTKH (6 4)

OOmeH BemiecTB, WM META00IU3M. ACCUMIUIANUS (IUIACTUYSCKUN OOMEH) W JUCCHUMUIISIIUS

(oHEpreTUdecKuit oOMeH) —
JIBE CTOPOHBI €IMHOIO Mpolecca MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHHs BEIIECTB M JHEPTUH B
OHUMaHHUU MeTaboIM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbiii. Ponb depMeHTOB B 0OMEHEe BEUIeCTB U
IIPEBPALLCHUH SHEPTUU B KIIETKE.



®otocunte3. CperoBas u TeMHoBasg (a3pl  (orocuHTe3a. Peakumnm QoTocuHTE3A.
DddexkTuBHOCTL HoTOCHHTE3a. 3HAUCHHE (OTOCUHTE3A TSl )KU3HU Ha 3emie. BiusHue ycnoBuii cpeapl
Ha (pOTOCUHTE3 U CIOCOOBI OBBIIECHHS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PAaCTCHHM

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OakTepun. 3HaUeHUE XeMOCUHTEe3a JIJIs )KU3HHU Ha 3emIle.

DHepreTU4ecKui oOMeH B KJIETKE. Pacmiennenue BEILIECTB,
BBIJICJICHUE u aKKyMYJUPOBaHHUE SHEPIrUu B KJIETKE. Orarbl
9HEepreTHUecKoro ooMeHa. [mmkonu3s. bpoxkenue u ero Bubl. KuciopoaHoe okucIeHUE, WU KIETOYHOE
neixanue. OxkucnutenbHoe dhochoprinpoBanue. IHPEKTUBHOCTh SIHEPTETHUESCKOT0 OOMEHa.

Peakuun matpuynoro cunresa. I'enerndeckast nHpopmanus u JIHK. Peanmsamms reneruueckoit
uHbopManuu B KIeTKe. | eHeTndeckuii Ko U ero cBoicTa. TpaHckpurius — MaTpudHbii cuaTe3 PHK.
Tpancnsmus — OuocunTe3 Oenka. Dtanbl Tpancsauu. KoaupoBanue aMHHOKHCIOT. Pons pubocom B
OouocuHTe3e OenKa.

Hexnerounsie ¢opmel xu3Hn — BHUpYChl. VcTopust oTkpeitus BupycoB (.M. MBaHOBCKHUIA).
Oco0OeHHOCTH CTPOCHHMS U KU3HEHHBIN LUK BUpYcOB. bakrepunodaru. bone3nu pacteHuil, xKu-BOTHBIX
U YelloOBeKa, BhI3bIBaeMble BHpycamMu. Bupyc mmmyHo-nedumnmura denoseka (BMY) — Bo3Oymutens
CIIMJla. OOpartHas TpaHCKpHMNIMS, peBepTaza W wHHTerpasa. lIpodunakTuka pacnpocTpaHEHUs
BHUPYCHBIX 3a00JI€BaHU.

JdemoHcTpamum:

Ilopmpemur: H. K. Konsios, JI. Y. UBanosckuit, K. A. Tumupsizes.

Tabauyvl u cxemsl: «Tumbl nuaTaHusy, «Metabonuzm», «MHUTOXOHAPHUA», «IHEPreTUYECKUM
obmeny, «Xmoporacty, «Porocunte3y, «Ctpoenue JHK», «CtpoeHre n QyHKIIMOHUPOBAHHE T€HAY,
«Cunres Oenkay, «['enernueckuit ko, «Bupyce», «baktepuodaruy, «CTpoeHre U KU3HEHHBIA UK
BUpYCa
CIINda, 6aktepuodaray, «Pemnukanus JHK».

Obopyoosanue: mopemu-anmumkanun «Y aoenne JJHK u tpanckpunmmsy», «buocunTtes Oemkay,
«CTtpoenue Ki1eTkn»; moaenb cTpykrypsl JJHK.

Tema S. PasMHOKeHHe H HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB (5 4)

Knetounslii 1Mk, WU KU3HEHHBIA UK Ki1eTkd. MaTepdasza u murtos. [lpoueccs, mporekaroiiye
B nHTepdaze. Permmkanus — peakust Mmarpuanoro cuare3a JIHK. Crpoenne xpomocoM. XpoMOCOMHBIH
Ha0op — KapuoTun. JIMIUIOMIHBIA U TaluIOUIHBIA XpOMOCOMHBIE HaOOphl. XpoMaTupsl. Llutonornueckne
OCHOBBI Pa3MHOXEHHUS U MHAMBUAYAJILHOTO PAa3BUTHS OPTaHU3MOB.

Henenune xnerkn — muro3. Cragun murosa. IIponeccsl, npoucxoasiue Ha pa3HbIX CTaAMSIX
MHTO3a. BHOJIOrMYECKHIT CMBICT MUTO3A.

ITporpammupyemasi rudesb KJI€TKH — arornTo3.

@®opMbl pa3MHOKEHHUSI OpraHM3MOB: Oecrioyioe W 1MosioBoe. Buabl Oecrnonoro pasMHOKEHUS:
JIEJIEHNE HaJIBOE, IIOYKOBAaHUE
OIHO- W MHOIOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BEreTaTMBHOE pa3MHOXeHHE. VIckyccTBeHHOe
KJIOHUPOBaHUE OPraHU3MOB, €70 3HAUYEHUE JJISl CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiioz. Ctaguu Meiio3a. [Ipoueccel, npoucxoasimue Ha ctagusax Meno3a. [loBenenne xpomocom
B Mero3e. KpoccuHrosep. bruosmornueckuil CMbIC M 3HaYEHUE MEH03a.

I'amerorenes — mporecc 00pa3oBaHMs IOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBBIE jKene3bl:
CEMEHHUKH U sMyHUKU. OOpa3oBaHHME M pPAa3BUTHE IIOJIOBBIX KJIETOK — TraMmeT (CrepMaTo30u,
SHUIEKIIeTKa) — crepMaToreHe3 U ooreHe3. OCOOCHHOCTH CTPOEHMS SIMIIEKIETOK M CIIePMaTO30MI0B.
OmnonorBopenue. [lapreHorenes.

WupuBuayansHoe pa3Butue (OHTOreHe3). OMOpHOHaNbHOE pa3BUTHE (IMOpUOreHes). DTarlbl
SMOpPHUOHAIBHOTO Pa3BUTHUS y IO3BOHOYHBIX >KMBOTHBIX: JApOOJIEHHE, TacTpyJslusi, OpraHoreHes.
[ToctaomOproHanbHOE  pa3BUTHE. THUMBI MOCTIMOPUOHATIBHOTO  PA3BUTHSA: MpPSIMOE, HENpSIMOe
(muumHoYHOE). BnusHWe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOpBI, CHOCOOHBIC BBHI3BIBATH
BPOKAEHHBIE YPOJCTBA.

Poct u pasButne pacteHuil. OHTOreHe3 LIBETKOBOI'O pPACTEHUsS: CTPOCHHME CEMEHH, CTaJuu
pa3BUTHSL.



JdemMoHcTpanum:

Tabnuywr u cxemovl: «Dopmvl paAsSMHONCEHUS. OP2AHUBMO8», «[]60liHOe OnI000mMBoOpeHue y
Y6emKo8blX pacmeHuily, «Becemamusnoe pazmnooicenue pacmenuily, «/lenenue kiemxu Oaxkmepuily,
«Cmpoenue nonosvix knemoky, «Cmpoenue xpomocomvly, «Knemounwiit yuxny, «Pennuxayus J[HK»,
«Mumosy, «Meiio3», «llpsimoe u mnenpamoe pazeumue», «lamemozenes y MAEKONUMAOWUX U
yenogexay, « OcHoBHbIe CMAOUU OHMO2EHE3A ).

Obopyoosanue:  mukpockon, mukponpenapamol «Cnepmamo3oudsvl  MIEKONUMAOue2oy,
«lilyexnemrxa mnexonumarowe2o», «Kapuoxkunes 6 kiemkax Kopewka J1yKa», MAa2HUMHASL MOOE€lb-
annaukayus «/enenue kiemkuy; mooens [[HK, modens memaghasnoti xpomocomul.

JlabGoparopHble U NpaKTHYecKue padoThbl:

Jlabopamopnas paboma Ne 3. «HabmoneHue MuTo3a B KJIETKaX KOHYHMKA KOpEMIKa JIyKa Ha
TFOTOBBIX MUKPOIpPENapaTax.

Jlabopamopnas paboma Ne 4. «3ydyeHue CTPOEHUS TIOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOITpenaparax.

Tema 6. HacsiencTBeHHOCTH M U3MEHYMBOCTH OPraHu3mMoB (8 u)

[Ipenmer u 3agaun reHeTuKu. Victopus pa3BuTus reHeTUKU. Poib HUTOIOTUU ¥ YMOPHOJIOTHY B
CTAHOBJICHUU TEHETHKHU. BKJIall pOCCHMCKUX M 3apyOekKHBIX YUYEHBIX B Pa3BUTHE T'€HETUKH. MeToibl
TeHeTUKU (THOPUAONIOTHYECKUM, IIUTOTCHETUYECKUH, MOJEKYIsIpHO-TeHeThuYecKuit). (OCHOBHBIE
TeHETUYECKUE MOHATHA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKPEUIMBAHUM.

3aKOHOMEPHOCTH Hacle[OBaHUs MPHU3HAKOB, ycTaHOBIEeHHbIE . Mennenem. MoHorubpuaHoe
CKpelllMBaHUe. 3aKOH €IMHO-00pa3usi THOpUI0B IIepBOro rnokosieHus. [IpaBuiio qoMuHupoBanus. 3aKoH
paciuierieHus npu3HakoB. [ unores3a unctotel ramer. [loHOE 1 HENMOJHOE TOMUHUPOBAHHUE.

JurubpugHoe  CKpellMBaHHE. 3aKkOH  HE3aBUCHMMOTO  HACJEJAOBaHUS  IPHU3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI ~ TUTMOPHAHOTO  CKpEUIMBAaHUS. AHATU3UpPYIOLIEe CKpElIUBaHUE.
Hcnonbp3oBanne aHAM3UPYIOLIETO CKPEIIUBAHUS JJIsI ONIPEACIICHUsI TEHOTHIIA 0OCOOH.

CuerieHHOe HacjenoBaHue npu3HakoB. Pabota T. Moprana mo cuenjeHHOMY HaclieJOBaHHIO
reHoB. Hapymenue cuenieHus reHoB B Pe3yIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsi TEOPHsI HACJIEACTBEHHOCTH. | eHeTnuecKkue KapThl.

I'enernka mnoma. XpoMOCOMHOE OMpefelieHue moja. AYTOCOMBbI U IIOJIOBBIE XPOMOCOMBI.
['oMorameTHsbI€ U reTeporaMeTHble Opranu3Mel. HacienoBanue npu3HaKoB, CHETUIEHHBIX C MIOJIOM.

N3menunBocTh. Buabl M3MEHUMBOCTH: HEHACHIEICTBEHHAs M HacleACTBeHHas. Ponb cpenbl B
HEHACJIEeICTBEHHON W3MEHYHUBOCTH. XapakTepucTHKa MOIM(UKALTMOHHON W3MEHYMBOCTH.
Bapunannonnsii psnx v BapuanuoHHas Kpuasg. Hopma peakumm npusHaka. KommyecTBeHHbIE U
KayeCTBEHHBIE MMPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAU(DUKAIIMOHHON H3MEHUYNBOCTH.

HacnencrBennas, niy reHOTHITHYECKAs, H3MESHYNBOCTE. KOMOMHATHBHAS H3MEHUYMBOCTEL. Meiio3
U TIOJIOBOW TMpPOLIECC — OCHOBa KOMOWHATMBHOW HW3MEHUYMBOCTH. MyTallMOHHAasT H3MEHYHUBOCTb.
Knaccupukanus wmyranuili: reHHblE, XpPOMOCOMHBbIE, T'€HOMHble. YacToTa W TNPUYMHBI MYTalUH.
MyrtareHHsie ¢GakTopbl. 3aKOH TOMOJIOTMYECKUX PSAIOB B HacleACTBEHHOW wu3MeHunBocTH H. U.
Basunosa.

BuesgepHast HacIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wuyenoBeka. Kapuotunm uyenoBeka. OCHOBHBIE METOJBI TEHETHKHM 4YEJIOBEKa:
reHeaNornyeckuii, OJU3HEIOBBINA, TUTOTCHETUUECKUH, OMOXUMHUUYECKUN, MOJEKYISIPHO-TEHETHUECKHIA.
CoBpeMeHHOe OIpe/eieHue TeHOTHIA: TOJHOTEHOMHOE CEKBEHHpPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM
yrcine ¢ nomoiisio [11[P-ananu3a. HacnencrBenusie 3a001eBaHus YelOBeKa: TeHHBIE 00JIe3HU, O0Ie3HI
C HACJIEJICTBEHHOU TMPEAPACIIONOKEHHOCTHI0, XpOMOCOMHBIE 00s1e3Hn. COMaTHYeCKHe U TeHePaTUBHBIC
myTtanuu. CTBOJOBBIE KIETKU. [IpHHIMIIBI 310pOBOTO 00pa3a KHU3HU, AUATHOCTUKH, MPOPUITAKTHKU U
JICYCHUS TEHETHYECKUX 00JIe3He. MeInKo-rTeHeTHYeCKoe KOHCYIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKOM
TeHETUKU B MPEAOTBPAIICHUHN U ICYCHUH TeHETHUECKUX 3a00IeBaHHI YeIOBeKa.

JdemoHcTpaumnu:

Ilopmpemur: T'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukon, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabnuyst u cxemol: «MOHOTHOPUIHOE CKpEIIMBAHUE U €T0 IUTOTCHETUYECKAasi OCHOBAY, «3aKOH



pacIieryieHus] W €ero I[HUTOTeHEeTHYecKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumaHoe
CKpELIMBaHUEY, «[uTomornyeckue  OCHOBbI ~ JUTHOPUAHOTO  CKpPEUIMBAHUS», «Meiio3»,
«B3anMoIeliCTBUE aJUICIIbHBIX T€HOBY», «['€HEeTHYeCKHe KapThl PACTEHUM, >KMBOTHBIX U YEJIOBEKay,
«I"eHerunka nosuay, «3aKOHOMEPHOCTH HACIEAOBaHUs, CUEIUIEHHOTO C OJI0M», «KapuoTumsl yenoBeka u
KUBOTHBIX», «Buapl W3MeHUUBOCTHY, «MoaudukanmoHHas U3MEHUMBOCThY», «HacnemoBanue pesyc-
dakropay, «['eHeTrKa rpymni KpoBu», «MyTallMOHHAs U3MEHYHUBOCTD.

Obopyoosanue:  monenu-anmmukanuu — «MoHoruOpuaHoe — ckpeuBanue», «HemonHoe
JOMHUHUpOBaHHE», «JlurubpuaHoe ckpemuBaHue», «llepekpEécT XpoMocoM»; MHKPOCKOI U
Mukpornpenapar «Jpo3zodpuna» (Hopma, MyTanuu (HOPMBI KPBUIEEB U OKpPAcKu Tema); repoapuit «I opox
IIOCEBHOM».

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Jlabopamopunas paboma Ne 5. «3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U TUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HUIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlabopamopuas paboma Ne 6. «3ydenne MOAU(MUKAITMOHHOW H3MEHYMBOCTH, IMOCTPOEHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopamopuas paboma Ne 7. «AHanu3 MyTanuil y Apo30(rIbl Ha TOTOBBIX MUKpPOIIpENapaTaxy.

Ilpakmuueckas paboma Ne 2. «CocTaBiaeHUE U aHAIU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cesexkunsi opranu3mMoB. OCHOBBI 0HOTeXHOI0THH (4 1)

Cenekiusi Kak Hayka M TPOIECC. 3apOoXKICHUE CENeKIMUu U aomectukanus. Ydenue H. U.
BaBuiioBa 0 1eHTpax NPOUCXOXKACHUS U MHOrooOpasuss KyJIbTypHBIX pacTeHuil. LleHTpbl
MIPOUCXO0KICHHS IOMAITHUX KUBOTHBIX. COpT, MOPOAA, ITAMM.

CoBpeMeHHBIE METONbI CeNeKIMU. MaccoBblii W HMHIUWBUIYaldbHBIH OTOOPHI B CEJICKIUU
pacteHuid W KUBOTHBIX. OIlleHKAa SKC-Tepbepa. BIM3KOpOICTBEHHOE CKpEIIMBAHUE — WHOPUIMHT.
UYucras nunus. CkpeluBaHue 4UCTBIX JuHMNA. ['etepo3uc, wnm rubpunnas cuna. HepoacrtBenHoe
ckpemmBanne — aytopuauar. OtnanéHnas ruopuau3anus 1 e€ ycnexu. MICKycCTBeHHBIN MyTareHe3 1
MOJIyYEHHUE MOJUIIIIONI0B. JIOCTHKEHNS CENEKINMH PACTEHUN, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexnonoruss kak oTpacib NPOU3BOACTBA. [eHHas WHXXEHEpHUs. OTambl CO3JaHUs
pexomOunanTHoil JIHK u Tpancrennsix opranuzmoB. Knerounas umxkeHepus. KierouHbsle KynbTypbl.
MukpoxkioHanbHOE Pa3MHOKEHUE pacTeHui. KnonupoBanue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKHE U dTHdeckue mpodrembl. [MO — reHeTndecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JdemoncTpanum:

Iopmpemeur: H. 1. BaBuiios, Y. B. Muuypun, I'. /. Kapneuenko, M. ®@. NBaHOB.

Tabnuywsr u cxemol: xapta «LIeHTPBI MPOUCXOKIEHUS U MHOTO0Opa3usi KyJIbTYPHBIX PACTEHHID,
«ITopoapl TOMAIIHUX >KUBOTHBIX», «CopTa KYyJbTYPHBIX pacTeHui», «OTmanéHHas TruOpUIU3alusy,
«Pabotel akamemuka M. ®. MBanoBay, «[lomummonaus», «OOBEKTH OHOTEXHOIOTHHNY, «KieTouHble
KYJIBTYPBI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MIEPEHOC TEHOB, XPOMOCOM).

Obopydosanue: MyISHKY TJI0JJOB M KOPHETIJIONOB AUKUX (JOPM U KYJIBTYPHBIX COPTOB PaCTEHHIA;
repOapuit «CeabCKOX03iCTBEHHBIE PACTECHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Oxckypcusi «OCHOBHBIE METOJABI M JIOCTHXKEHHUS CEJICKIMM PAcTeHUW U JKUBOTHBIX (HA
CEJIGKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBIA YYacTOK, B TEIJIMYHOE
X035I1CTBO, 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosounonHasi 6uoJiorusi (9 u)

[Ipennockuik BO3HUKHOBEHHS 3BOJIIOLIMOHHOW TEOPUHU. DBOJIIOIMOHHASI TEOPUSA U €€ MECTO B
Ouosnorun. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CaueTenbCcTBa 3BOJMIONMM. IlaleoHTONOTHYECKUE: IOCIEI0BATEIBHOCTE MOSBICHUS BHIOB B
MAJIEOHTOJIOTUYECKON JIETONUCH, TepexoaHbie ¢GopMmbl. buoreorpaduueckue: cXOACTBO W pa3inyuue
dayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHONIOTHYECKHE: CXOJACTBA U pa3NMuus SMOPHUOHOB pa3HBIX BHUAOB IO3BOHOYHBIX.



CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PYJUMEHTAPHbBIE OpraHbl, aTaBU3MBbI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJICTBO ~ MEXaHU3MOB  HACJIEACTBEHHOCTH M OCHOBHBIX
METa0OJIMUECKUX MyTEH Y BCEX OPraHM3MOB.

OpomonnonHast Teopust Y. [lapeuna. IIpennochuiku BOZBHMKHOBEHUS JapBUHHM3MA. [[BUKyine
CHJIBI SBOJIIOLUMHU BHUJIOB 1O JlapBuHY (M30BITOYHOE DPa3MHOXKEHHE INPH OTPAHUYCHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 00pb0a 3a CyIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTO) u e€ 0CHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. [lomynsanus kak eIMHULA BUAA U DBOJIIOLIUN.

JBwxyue cuibl ((hakTophl) HSBOJIONUM BUAOB B TMpupoae. MyTalMoOHHBIH mporecc u
KOMOMHATHBHAs U3MEHUUBOCTh. [lonynsannoHHble BOJIHBI U peid renoB. M3omduus 1 Murpamus.

EcrecTBeHHbII 0TOOp — HampaBistonuii pakTop 3Bostonnu. opMbl €CTECTBEHHOTO 0TOOPA.

[IprcnocoGeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BOJMIOLUM. [Ipumepsl mpucrnocoOiaeHuit y
opranu3mMoB. ApoMop(h 036l  UANO-aAATITALINH.

Bun u  Bunoo6pazoBanue. Kputepun Buma. OcHOBHble (OpMBI  BHJI000pa30BaHMS:
reorpaguueckoe, IKOJIOrHIECKOE.

Makpospomtoniust.  Popmbl  3BOIOLMM:  (WIETHYECKasi, JUBEPreHTHas, KOHBEpPIeHTHas,
napasuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

IIponcxoxaeHue OT HeCNEeLMaIU3UPOBAHHBIX NpenkoB. I[Iporpeccupyromas crnenunanu3anus.
AJlanTiBHAs paguanus.

JdeMmoHcTpamum:

Hopmpemeur: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mroep, A. H. Ceepiios.

Tabnuyer u cxemvl: «Pa3BUTHE OPraHMYECKOrO MHpa Ha 3emiiey», «3apOoJbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «DopMmbl 00pbObI 3a cyilecTBoBaHuE», «EcTecTBeHHBIN 0TOODPY,
«MHoroo0Opa3ue CcOpTOoB pacTeHuil», «MHoOroodpasue TOpPOJ IKUBOTHBIX», «llomymsiumy,
«MyTanyuoHHas U3MEHUYUBOCTbY;
«ApomMopdo3sl», «Manoanantanuny, «O0mas aereHepanusy, «/IBIKyIue cuIbl 3Boronum», «Kapra-
cxema Mmapupyra myremectsus Y. Jlapsuna», «bopbba 3a cymectBoBaHue», «llpucnocoOneHHOCTh
OpranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000PA30BAHUEY.

Obopyoosanue: KOJIEKIIMS HACEKOMBIX C Pa3IMYHBIMM THUIIAMH OKpacku; HaOop IUIOOB U
ceMsH; KoJulekiusi «lIpuMepsl 3alIMTHBIX TPUCIIOCOOJIIEHUH Yy JKHMBOTHBIX»; Mojenb «OCHOBHBIE
HalpaBJICHUS 3BOIIOLUNY; 00bEMHAsA MoJieNlb «CTPOEHUE TOJIOBHOTO MO3Ia TO3BOHOUHBIX).

buoreorpaguueckas kapra Mupa; Kosiekuus «PopMbl COXPAaHHOCTH HCKOMAEMBbIX KUBOTHBIX U
pacTeHui»; MOJIENb-
anmuukanus «llepekpéct xpoMocom»; BiaxkHble mpemnaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYIIKWY»; MUKporpenapar «Jlpozodpuna» (Hopma, MyTauuud (GOpMBl KpBUIBEB M OKPACKU
Tema).

JlabopaTopHbie H IPaKTHYeCKHe PadOThI:

Jlabopamopuas paboma Ne 1. «CpaBHEHHE BUJIOB 110 MOP(OTOTUUECKOMY KPUTEPHIO».

Jlabopamopnas paboma Ne 2. «OnucaHue TNPUCIOCOOJIEHHOCTH OpraHusMa U eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBeHHe H pa3BUTHE )KM3HU HA 3emJe (9 1)

JloHay4HbIE NPEICTaBIEHUS O 3apOKICHUN KU3HU. HaydHble runoTe3sl BOSHUKHOBEHUS JKU3HU Ha
3emuie: abuoreHes M naHcrepMus. XuMHUEcKast SBOJIOIMSL. AOMOTCHHBI CHHTE3 OPraHUYECKHX BEIIECTB
U3 HEOPraHWYECKUX. DKCIEPUMEHTAIBHOE MOJITBEPKACHUE XUMUYECKON 3BONOIMH. HavyanbHble sTamns
Oouonornyeckoii sBomoru. I'mmoresa PHK-mupa. ®opmupoBanne MeOpaHHBIX CTPYKTYp |
BO3HMKHOBEHHUE MPOTOKIETKU. [lepBbie KieTku 1 ux 3Bosonusi. @opMupoBaHNEe OCHOBHBIX TPYII KUBBIX
OpraHU3MOB.

PazBuTue xxu3nu Ha 3emuie 1o spam u nepuoaam. Karapxeit. Apxeickas u mpoTepo30McKas 3pHbI.
[Taneosoiickas spa u e€ mepuoAbl: KEMOPHICKUH, OPAOBUKCKHUM, CUIYPUICKUH, JIEBOHCKHIA,
KAMEHHOYTOJIbHBIH, IEPMCKUH.

Mes3o30¥icKas opa U €€ IIEPUOIbL: TPUACOBBIN, FOPCKUI, MEJIOBOM.



KaiiHo3oiickas apa u €€ nepuo/pl: ajaeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTUKa KIMMaTa M TEOJOTMYEeCKMX mpoueccoB. (OCHOBHBIE JTambl 3BOJIIOLUU
pPacTUTENILHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil U >KMBOTHBIX. [losiBIeHMe, pacuBeT u
BBIMHMPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpaxkeHue 3BOIOLMU. OCHOBHBIE CHCTEMAaTHYECKHE
IPYIIIBI OPraHU3MOB.

OBoronus 4enoBeka. AHTPONOJIOrusl Kak Hayka. Pa3BuTue mpenctaBieHU O IPOUCXOXKAECHUN
yenoBeka. Meronbl n3ydeHMsl aHTponoreHeza. (CXOACTBa M pa3iuuMs 4EIOBEKAa M KMBOTHBIX.
CucremMaT4ecKoe IOJ0KEHUE YEIOBEKa.

JBwxyuue cuibl (akTopsl) aHTponorenesa. HacnencTBeHHas M3MEHUMBOCTh U €CTECTBEHHBIN
ot6op. OO1IEeCTBEHHBINH 00pa3 KU3HU, U3TOTOBICHUE OPYIUI TPYAa, MBIIIIICHHE, PEUb.

OcCHOBHBIE CTaIUU ¥ BETBU JBOJIIOLMM YEJIOBEKA: aBCTPAIIONUTEKH, UemoBek ymenslid, YenoBek
npsaMoxoamui, YenoBek HeaHaepTanbCKul, UenoBek pasyMmHbld. HaxoIKu HMCKOMAeMBbIX OCTaTKOB,
BpeMsl CYLIECTBOBaHMsI, 00JIaCTh paclpoCTpaHeHusi, 00bEM roJI0BHOIO MO3ra, 00pa3 )KU3HU, OPYAHUSL.

UYenoseueckue packl. OCHOBHBbIE OOJBIIME pachl: €BpoleouHas (eBpa3uiickas), HErpo-
aBCTPAJIOUTHAS (sKxBaTopuUanbHasi), MOHI'0JIOMIHAS (a3marcko-aMepHuKaHCcKas). Yeprel
IPUCTIOCOOTIEHHOCTH MPEACTaBUTENCH YEIOBEUECKUX pPac K YCIOBMSIM CyIlecTBOBaHUA. EaMHCTBO
yesioBedyeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

Ilopmpemeur: ®. Penn, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuyer u cxemvr: «Bo3aukHOBeHNE COHEYHOM CUCTEMBI», «Pa3BUTHE OpraHMYECKOTO MUPay,
«PacturenbHas knerka», «KubortHas knerka», «IIpokapnornueckas kietka», «CoBpeMEHHas cucTema
OpPraHu4ecKoro mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOSHHS YeJIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTHUECKHX HAaXOJOK IIPEJKOB COBPEMEHHOI'O YEIOBEKay,
«/IpeBnenmme moan», «/Ipesaue moan», «IlepBbie COBpeMEHHBIE JIIOAN», «Hen0BeUeCKne pach».

Obopyoosanue: mymsoku «lIpoucxoxenue 4denoBeka» (OIOCTbI aBCTPAIONMUTEKA, MUTEKAHTPOIA,
HeaH/IepTaliblla, KPOMAHbOHIIA); CJCNKU WM U300paKEHUS] KAMEHHBIX OpYIUM MEepBOOBITHOIO 4EIOBEKa
(kaMHU-yoMIIepBl, pyOusa, ckpeOna); reoXpoHOJOrMyecKass Tabauua; KouieKuus «DopMbl COXPAaHHOCTH
MCKOIIAEMBIX KMBOTHBIX U PACTEHUID.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

Ilpakmuueckass paboma Ne [. «/3ydeHHEe HMCKOMAEMBIX OCTAaTKOB PACTEHH M >KUBOTHBIX B
KOJUIEKLIASAX .

Oxckypeus «OBOJIOLINA OpraHUYEeCcKOro Mupa Ha 3emie»
(B €CTECTBEHHO-HAY4HBIM WM KpaeBeT4eCKUi My3ei).

Tema 3. OpranusmMsl 4 OKpy:kammas cpeaa (6 4)

OKojorus Kak Hayka. 3aJadd M paslenbl DKOJIOTHH. MeETOoabl IKOJIOTHUYECKUX HCCIIEN0BAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HAa3€MHO-BO3/yIIIHAs, IIOYBEHHA,
BHYTpUOpraHU3MEHHasl.

Okonornyeckue ¢aktopsl. Kiaccudukanus skojgoruueckux (akTopoB: aOWOTHYECKHE,
OMOTHYECKUE U aHTpONOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (akTopbl: CBET, TeMIleparypa, BiaxHocTb. @otonepuonusm. Ilpucnocobnenns
OpraHM3MOB K JIEUCTBUIO a0MoTHYeCKUX (pakTopoB. buonoruueckne puTMsl.

buotnueckue ¢axtopsl. Buabl OMOTHYECKUX B3aUMOJCHCTBUI: KOHKYpPEHIIMS, XHUIIHUYECTBO,
cum6buo3 u ero Qopmsl. Ilapasutusm, koorepanus, MyTyalau3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxJeOHMYECTBO). AMEHCalu3M, HeWTpanu3M. 3HaueHHe OWOTHYECKMX B3aUMOJEHCTBHHA JUIs
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XApAaKTEPUCTUKH  nomyisiuuv.  OCHOBHBIE — IOKA3aTeld  MOMYJISILMU:
YHUCIIEHHOCTb, MJIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTb, MPHUPOCT, MUTpauus. JIMHAMHMKA YHCIEHHOCTH
HOIMYJISILIMY U €€ PeryIisiusl.

JdemoHcTpaumnu:

Ilopmpemuwr: A. T'ymbonsar, K. @. Pynse, O. I'ekkensb.



Tabnuywt u cxemwi: xaptra «lIpupomnbsie 30HBI 3eminy», «Cpeapl OOMTAaHUS OPraHU3MOBY,
«Dotonepuoauzmy», «llomynsuuny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYNSLHMU UHPY30pUU-
Tyenskuy, «[lumessie nenm.

JlabGoparopHble H NpaKTHYecKue padoThbl:

Jlabopamopnas paboma Ne 3. «Mopdonoruueckrne 0COOCHHOCTH PACTCHHH M3 Pa3HBIX MECT
oOUTaHUSY.

Jlabopamopnas paboma Ne 4. «BnusiHue CBETa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

Ipakmuueckas paboma Ne 2. «I1oncy€T MIIOTHOCTH MOIYJISIITUN Pa3HBIX BUIOB PACTCHU».

Tema 4. CoobmecTBa u Ykog0ornyeckune cucremsor (10 u)

Coo0miecTBo opraHuzMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHIOBAs, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunsl-nromuHanTel. CBS3M B OHOIIEHO3E.

Dkojorudeckue cucreMbl (9kocuctembl). llonstue 006 »dkocucremMe U OHOreoLEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOJYLIEHTbI, KOHCYMEHTBI, peayleHThl. Kpyroopor
BEIIECTB U MOTOK SHEPruu B dKocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU AKOcHcTeMbl. [lumieBbie
uenu u ceti. OCHOBHBIE IIOKA3aTENIN SKOCUCTEMBL: OMoMacca, IPOAYKIMs. DKOJOTHUECKUE TUPAMUIBL:
OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOHCTBa 3KOCHCTEM: YCTONYHMBOCTh, CaMOPEryJIsIus,
passurue. Cykueccus.

[Ipuponuble 3KOCHCTEMBI. JKOCHCTEMBI 03€p M peK. OKocucreMa XBOHHOrO WM
HIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE JKOCHCTEMBL. ATPOIKOCUCTEMBL. YpOoskocucTeMbl. buonoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak QakTop ycroitunBocTu sKocucTeM. CoxpaHeHue OHOJIOTHYECKOrO
pa3zHooOpa3us Ha 3emiie.

Yuenne B.UM. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u crpykrypa o6mochepsl. Kusoe
BemiecTBO u ero gyHkmuu. OcoOeHHOCcTH OMocdepbl Kak IIO0ATbHON SKOCHCTEMBI. JlMHaMHUYECKOe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemiectB M OMOT€OXMMHUYECKHE IIMKJIbI 3JEMEHTOB (yriiepoja, asoTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBo B Omocdepe 3emid. AHTPOIOTCHHBIE W3MEHEHHs B Ouochepe. ['mobanbpHBIC
9KOJIOTUYECKHE TPOOIEMBI.

CocymiectBoBaHMe Npupoasl M uenoBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpaszusi Kak OCHOBA
ycroiftunBoctd Ouocdepsl. OcHOBa palMOHATIBHOIO YHPABICHUS HNPUPOIAHBIMH pecypcaMH M HUX
UCIOJIb30BaHue. JlocTrkeHnst OMONIOrUH U OXpaHa MPUPO/IBIL.

JdemoncTpanum:

Topmpemur: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabonuyvr u cxemor: «Ilumesble nenu», «bHOLEHO3: cOCTaB U CTPyKTypa», «lIpupoaHbie
coobuiectBay, «llemn nuranusy», «Jkonoruyeckas nupamuaan, «bunocdepa u yenosex», «Ikocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «JKOCHCTEMA XBOWHOIo Jeca», «bHOIEHO3 BOOOEMa», «ATpOLIEHO3»,
«[IpuMepHBIE aHTPONOIEHHBIE BO3JCHCTBUS Ha NPHUPONY», «BakHeHWIIME HCTOYHMKHM 3arpsA3HEHUS
BO3JlyXa U IPYHTOBBIX BOJ», «IlouBa — BakHeiimas cocrasistonias 6nocdeps», «PakTopbl Jerpaganuu
nouBy», «llapHukoBeiii >PdexT», «DakTopbl pPaTUOAKTUBHOIO 3arps3HeHus Ouocheps», «OOmas
CTpyKTypa Ouocgepsl», «PacnpocTpaHeHue >xu3HH B Onocdepe», «O30HOBBIM 3kpaH Ouocheps»,
«Kpyrosopot yrinepona B 0uochepe», «KpyroBopot azora B Ipupoae».

Obopyoosanue. mopaenb-anmnkanus «Tunuynele OuoleHO3B»; repOapuit «PacTutenbHbIE
coob1ecTBay; kojutekun «buorenos», «Bpeautenun BaXHEMIINX CETbCKOXO3IUCTBEHHBIX KYIBTYPY;
repbapuy U KOJJIEKIIMM PACTEHUH W >KUBOTHBIX, MPUHAJIEKAIIUE K PA3HBIM 3KOJOTHUECKUM TpyHiam
onHoro Buaa, Kpacnas kaura PO, nzoOpakeHus: oXpaHsIeMbIX BUJIOB paCTEHUIN U dKUBOTHbIX.



TEMATHYECKOE INTAHUPOBAHHUE

dorocunTe3. XeMOCUHTES

10 KJIACC
Ne HaumeHoBaHue KouuyecTB 0P
n/m pa3iesioB U TeM 0 4YacoB
NpPOrpaMMbl
Pasznes 1. buoJsiornsi kak Hayka
1.1, Buosorus Kak Hayka 1 https://lesson.academy-
content.myschool.edu.ru/06/10
1.2. MeTogsl  TO3HAHHS 1 https://lesson.academy-
. content.myschool.edu.ru/06/10
JKUBOU TIPUPOJIBI
Hroro no pazgeny: 2
Pa3)1e.11 2. ) KuBELIe cHCTEeMBI U X Opranmsanust
21, BHOTOrMYECKHE 1 https://lesson.academy-
content.myschool.edu.ru/06/10
CUCTCMBI, IMPOHCCCBI U HX
HU3YUCHUC
HWtoro mo pazaeny: 1 https://lesson.academy-
content.myschool.edu.ru/06/10
Pa3nes 3. XumMmnueckuii cOCTaB M CTPOEHHE KJIETKH
3.1 XUMHYECKHH  COCTAB 1 https://lesson.academy-
content.myschool.edu.ru/06/10
KJIETKH. Bona "
MUHCPAJIbHBIC COJIN
32 Benkd, CoOCTaE H 1 https://lesson.academy-
content.myschool.edu.ru/06/10
CTPOCHHC OeJIKOB
33 depMeHThI _ 1 https://lesson.academy-
content.myschool.edu.ru/06/10
OMOJIOTHUYECKHE
KaTaJIn3aTopbl
34. VreBoasl. JIumupl 1 https://lesson.academy-
content.myschool.edu.ru/06/10
35 Hyk/1enHoBbIE 1 https://lesson.academy-
CHenoThL ATD content.myschool.edu.ru/06/10
36. Vctopus W MeTofbl 1 https://lesson.academy-
content.myschool.edu.ru/06/10
HN3YUYCHUA KJICTKH.
Kierounas reopus
37. KJleTka KaK [eO0CTHAS 1 https://lesson.academy-
content.myschool.edu.ru/06/10
JKHUBad CUCTEMA
38 Crpoenne 1 https://lesson.academy-
. content.myschool.edu.ru/06/10
JYKapPUOTHUECKON KJIIETKHU
Wroro mo pasneny: 8
Paznen 4. ’KusHenessTeJIbHOCTb KJIE€TKH
4.1, O6MeH BEII[ECTB. 2 https://lesson.academy-
. content.myschool.edu.ru/06/10
[Tmactuaeckuit oOMeH.




4. DHepreTHIECKHit 1 https://lesson.academy-
content.myschool.edu.ru/06/10
oOMeH
43, BHOCHHTE3 Gelka 2 https://lesson.academy-
content.myschool.edu.ru/06/10
4.4 Heknerounbie (hopmbi 1 https://lesson.academy-
content.myschool.edu.ru/06/10
JKU3HU — BUPYCHI
Hroro no pazgeny: 6
Pasznesa 5. Pa3mHokeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB
51. YKH3HEHHbII LK 1 https://lesson.academy-
content.myschool.edu.ru/06/10
KJeTKku. JleneHue KIETKH.
Murto3
59 DOpMBI Pa3MHOKEHHS 1 https://lesson.academy-
content.myschool.edu.ru/06/10
OpraHu3MOB
513 Meiios 1 https://lesson.academy-
content.myschool.edu.ru/06/10
54. O6pazoBaHHe - 1 https://lesson.academy-
content.myschool.edu.ru/06/10
Pa3BUTHUC ITOJOBBIX KJICTOK.
OnutonoTBOpeHHE
55 VHAMBHIyaTbHOE 1 https://lesson.academy-
content.myschool.edu.ru/06/10
Pa3BUTHUC OPraHU3MOB
Wroro no pazneny: 5
Paznen 6. HacsiencTBEHHOCTH 1 MKBMEHYHBOCTH OPraHU3MOB
6.1. TeHeTHKa — Hayka o 1 https://lesson.academy-
content.myschool.edu.ru/06/10
HaCJICACTBECHHOCTH u
NU3MEHYUBOCTHU
6.2. 3aKOHOMEpHOCTH 1 https://lesson.academy-
content.myschool.edu.ru/06/10
HAaCJICOOBaHUSA IIPU3HAKOB.
Monorubpuanoe
CKpEIIBaHNe
63 JluruGpuHoe 1 https://lesson.academy-
content.myschool.edu.ru/06/10
CKpCHIUBAHUC. 3akoH
HE3aBUCHUMOTO
HacCJICOJOBAHUS IIPU3HAKOB
6.4. CremeHnoe 1 https://lesson.academy-
content.myschool.edu.ru/06/10
HaCJICJOBAHUC ITPHU3HAKOB
6.5. TeneTuka oA 1 https://lesson.academy-
content.myschool.edu.ru/06/10
HaCJ'ICI[OBaHI/Ie IIPHU3HAKOB,
CHCIIJICHHBIX C IIOJIOM
6.6. N3MEHUYHBOCTS. 1 https://lesson.academy-
content.myschool.edu.ru/06/10
HeHaCJ'IeI[CTBCHHaSI

U3MCHYHNBOCTD




6.7. HacriecTBenHas 1 https://lesson.academy-
content.myschool.edu.ru/06/10
N3MCHYUBOCTbD
6.8. TeHeTHKA Ye/IoBeKa 1 https://lesson.academy-
content.myschool.edu.ru/06/10
Hroro no pazgeny: 8
Pasznea 7. Cenexkunsi opranu3moB. OCHOBBI OMOTEXHOJIOTHH
71. Ceneius Kak Hayka u 1 https://lesson.academy-
content.myschool.edu.ru/06/10
IporLece
79. MeTomsl - 1 https://lesson.academy-
content.myschool.edu.ru/06/10
JOCTUKCHUA CCJICKIINU
pacTEeHUN U KUBOTHBIX
73 BHOTEXHONOIUS  Kak 2 https://lesson.academy-
content.myschool.edu.ru/06/10
oTpaciib IPpOU3BOACTBA

Wroro no pazneny: 4
OBIIEE KOJIMYECTBO 34
HACOB I10 [TPO'PAMME
11 KJIACC
HanmeHnoBaHue pa3aejioB H TeM Kosmuecr 0P

o/u | MPOTPaMMBI BO 4aCOB

Pa3nen 1. DBojilonMoHHas OHOJIOTHS
1.1 DBOJIIONHUSA U METOMIBI €& U3ydEHHUS] 1 https://lesson.academy-

content.myschool.edu.ru/06/11

1.2. Vctopus pasBUTHA 1 https://lesson.academy-

. content.myschool.edu.ru/06/11
MMpeaACTaBICHUU 00 3BOJJIFOIIUU

13. Bux: KpUTEpHM W  CTPYKTypa. 2 https://lesson.academy-

content.myschool.edu.ru/06/11
[onmymsmus KaK JJIEMEHTapHast

€AUHNIa BUaa

1.4. JIBHOKyIIHE CUIBI (3IEMEHTapHBIE 1 https://lesson.academy-

(aKTOPBI) SBOIOIIH content.myschool.edu.ru/06/11

1.5. EcrecTBeHHBIE  OTOGOD W €ro 1 https://lesson.academy-
content.myschool.edu.ru/06/11
bopmbI

1.6. Pesynbrarsl SBOJIIOLIHN: 1 https://lesson.academy-

content.myschool.edu.ru/06/11
HpI/ICHOCO6J'IeHHOCTB OpraHu3MoB U

BU000pa3oBaHue
1.7. Hanpasnenus - myTn 2 https://lesson.academy-
content.myschool.edu.ru/06/11
MaKpOdBOJIIOLIUU
Wroro no pazpeny: 9
Pa3nes 2. Bo3HMKHOBeHHME M Pa3BUTHE 'KU3HH Ha 3eMJIe
2.1. Ucropus »KU3HM Ha 3emie H 2 https://lesson.academy-

" content.myschool.edu.ru/06/11
METOAbI (] HN3YUYCHU. T'umore3snl




IMPOUCXOXKACHUA )KU3HU HaA 3emie

2.2. OCHOBHBIC  ATallbl  JBOJIOIUH 2 https://lesson.academy-
oprammeckoro  Mppa  Ha  3eme content.myschool.edu.ru/06/11
Pa3BUTHE )KU3HU 110 3paM U II€puogam

2.3. CoBpeMeHHas cucrema 1 https://lesson.academy-
OprAHIECKOTO MHpa content.myschool.edu.ru/06/11

2.4, DBOTIOLHS YeoBeKa 1 https://lesson.academy-
(aTpomoreres) content.myschool.edu.ru/06/11

25 TBwkymme  cuisl  (akTopsi) 1 https://lesson.academy-
aTpoMOreHesa content.myschool.edu.ru/06/11

2.6. OCHOBHBIE ~ CTagUU  DBOJIOLHHU 1 https://lesson.academy-
qeloBeKa content.myschool.edu.ru/06/11

2.7. YetoBEUECKHE Pachl M IPHPOIHBIE 1 https://lesson.academy-
ATATTALIY HeTOBEKa content.myschool.edu.ru/06/11
Wroro mo pazueny: 9
Pasnen 3. Opranusmsl U OKpykamonas cpeaa

3.1. DKOJIOrHs Kak HayKa 1 https://lesson.academy-

content.myschool.edu.ru/06/11

30 Cpenbl OBUTAHMS - 1 https://lesson.academy-
S V— content.myschool.edu.ru/06/11

3.3. Abuotnyeckue hakTophl 1 https://lesson.academy-

content.myschool.edu.ru/06/11

3 4. BuoTuueckue GakTopsl 1 https://lesson.academy-

content.myschool.edu.ru/06/11

3.5. DKONOTHYECKUE XAPAKTEPUCTUKH 2 https://lesson.academy-
BILIA 1 OMYIALIN content.myschool.edu.ru/06/11
Wroro no pazzaeny: 6
Pasznea 4. CoobOmecTBa M IKOJIOTHYECKHE CHCTEMbI

4.1. Coo011ecTBa OPraHu3MOoB 2 https://lesson.academy-

content.myschool.edu.ru/06/11

4.2. DKOCHCTEMBI M 3aKOHOMEPHOCTH 2 https://lesson.academy-
X CYIIECTBOBANTIA content.myschool.edu.ru/06/11

4.3, [IpupoaHBIE SKOCHCTEMBI 1 https://lesson.academy-

content.myschool.edu.ru/06/11

4.4. AHTPONIOT€HHBIE SKOCHCTEMBI 1 https://lesson.academy-

content.myschool.edu.ru/06/11

45, Buocdepa _ o6anbHas 1 https://lesson.academy-
SocHCTeMA 3eMIH content.myschool.edu.ru/06/11

4.6. 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 https://lesson.academy-
Guochepst content.myschool.edu.ru/06/11

4.7. YenosedyecTBo B 6uochepe 3emiu 1 https://lesson.academy-

content.myschool.edu.ru/06/11

4.8. CoCyIlIeCTBOBaHUE NPHUPOABI | 1 https://lesson.academy-

content.myschool.edu.ru/06/11




YE€JI0BCUCCTBaA

Uroro no pazneny:

10

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

34
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