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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOU MPUPOJIBI U 00ECTICUCHUH
CYILIECTBOBAHHSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMMme mo OHOJIOTMM TakXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBSA3AHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYKalolled NpUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOoPUIAKTUKN HACJIEICTBEHHBIX 3a00JIEBaHUN 4YellOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOM cpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
ydebHoro mpeamera «buosorus» MpoJuKTOBAHO HEOOXOAMMOCTBHIO OOecreueHus



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, DKOJOTUYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydyeHus yueoHoro npeamera «buosnorus» na 6azoBom
YPOBHE 00€CIEUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaAMETHOM 00nacTh « ECTeCTBEHHO-HAYUHbIE IPEIMETHI.

MecTo yueOHOro npeamMera OM0JIOrus B y4eOHOM IUIaHe IIKOJIbI



B cooTBeTrcTBHM € y4eOHBIM IIJJAHOM OCHOBHOI'O 0OIEro oOpa3oBaHUs B
Kypce OHMOJIOTHH BBIICISIOTCSA JiBa ATana ooyuenus — 5—9 kiaccel 1 10—11 kmacchl.
VY kaxa0ro sTana o0y4eHUs CBOU CaMOCTOSITENIbHbIEC (DYHKIIUH.

J{nst u3yueHusi OMoJIOruu Ha 0a30BOM YPOBHE CPEJIHETO 00111er0 00pa3oBaHuUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kimacce — 34
yaca (1 yac B He/IeII0).

Y4yeOHUKH U y4eOHbIe MOCOOUSI, KOTOPbIEe HMCIOJb3YIOTCA B XOAe M3y4eHUs
npeaMeTa OMOJIOT U,

buonorus: 10-i1 kmacc: 6a30BbIi ypoBeHb: yueOHUK [laceunuk B. B., Kamenckmit
A.A., PyonioB A.M. u apyrue nox pen. [laceunuka B. B. AxkiinonepHoe o011ecTBo
«3narensctBO «lIpocBemenne»

buonorus, 11 wxmacc/ Kamenckmit A.A., Kacmepckas E.K., CuBormazor B.U.,
AknnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

buonorus, 11 kmacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u apyrue
/Mon pen. Ilaceunuka B.B., AxuuonepHoe ob6mectBo «M3gaTenbeTBo
«IIpocsemienue»

IlesieBble OpHMEHTHPHI Pe3YyJbTATOB BOCIUTAHUS HAa YPOBHE OCHOBHOIO
00111ero 00pa3zoBaHus

B nanHOM pasznene mpencTaBlieHBI IIE€TIEBBIE OPHEHTHPHI PE3yIbTaTOB B
BOCIIUTAHUHU, PA3BUTHUU JUMYHOCTU OOYYAIONIMXCS, HA JIOCTHIKEHHE KOTOPBIX
JOJDKHA OBITh HaNpaBJIeHA JESTENBHOCTh IMEJaroTMYeCKOro KOJUJICKTUBA IS
BeInosiHeHus Tpedoanuiit GI'OC OOO0.

IleneBblc OpPUEHTHUPHI OMPEACICHBI B COOTBETCTBHM C WHBAPUAHTHBIM

COJEP’)KAaHMEM BOCIHTAHUS OOyYalOlIMXCS Ha OCHOBE POCCHUMCKUX 0a30BbIX
(TpaXIaHCKUX, KOHCTUTYLHMOHAJIbHBIX) ILIEHHOCTEH, O0OECHEeUnBaIOT EIUHCTBO
BOCITUTAHHUSI, BOCTIUTATEILHOTO MPOCTPAHCTBRA.

1. I'pasxknaHckoe BOCIIUTAHHUE

3HAIOUMA W NPUHAMAKONIMKA ~ CBOK0  POCCUMCKYI0  TPaXKIAHCKYIO
NPUHAIEKHOCTh (MIEHTHYHOCTh) B IOJIMKYJBTYPHOM, MHOIOHALIMOHAJIBHOM M
MHOTOKOH()ECCHOHATLHOM POCCUHUCKOM 00I1IECTBE, B MUPOBOM COOOIIIECTBE;

NOHUMAIOUIMN CONMPUYACTHOCTh K MPOILUIOMY, HACTOAILIEMY U OyaylIemy
Hapoaa Poccun, ThICSUYENETHEH MCTOPUM POCCHUHCKOM TOCYyIapCTBEHHOCTH Ha
OCHOBE  MCTOPUYECKOTO  IPOCBELIEHUS,  POCCUHCKOTO  HALMOHAJIBHOTO



HMCTOPUYECKOTO CO3HAHUS;

NPOSBJISIONIMNA  YBaXEHHE K TOCYJApCTBEHHBIM cHMBOJaM Poccun,
Mpa3gHUKaM;

MPOSIBIIAIONIMNA TOTOBHOCTh K BBIMIOJHEHUIO OO0S3aHHOCTEH Tpa)xgaHUHA
Poccun, peaninzaiu cBOMX Tpa)KIaHCKUX IMpaB U CBOOOJ MPHU YBAXKEHHH TPaB U
CB00O0/1, 3aKOHHBIX UHTEPECOB APYTUX JIOJCH;

BBIPKAIONIMKM HETPUSATHE JI000M TUCKPUMUHALIMKA TPaKJaH, MpOsSBICHUN
AKCTPEMU3Ma, TEPPOPU3MA, KOPPYIILIUU B OOIIIECTBE;

NPUHUMAIOIIMKA  y4yacTHE€ B JKH3HM Kjacca, o0meo0pa3zoBaTeIbHOM
OpraHu3alyy, B TOM YHUCIIE CaMOYIIPABJICHUN, OPUCHTUPOBAHHBIN HA y4acCTHUE B
COLMAIIBHO 3HAYMMOM JIESITEIbHOCTH.

2. IlaTpuoTHYecKOe BOCIUTAHUE

CO3ZHAIOIIMM CBOK  HAIlMOHAJIBHYH, JTHUYECKYIO I[PUHAJICKHOCTD,
00U CBOM HApO, €r0 TPAAUIINH, KYJIBTYPY;

IPOSIBJSIFOIINN YBOKEHUE K HCTOPUYECKOMY M KYJBTYPHOMY HACJIEIAUIO
CBOETO W Jpyrux HapoaoB Poccum, cuMBoOnaM, MNpa3gHUKaAM, HaMSITHUKaM,
TPaJULIUSAM HAPOJOB, MPOKUBAIOIINX B POJTHOUM CTPaHE;

MPOSBJISIONIMNA UHTEPEC K MO3HAHUIO POJHOTO SI3bIKA, UCTOPUH U KYJIBTYPhI
CBOET0 Kpasi, CBOET0 HapoJa, Ipyrux HapoaoB Poccuu;

3HAIOUIMK Y YBaXAOLIUN TOCTHXKEHU Hawien Poauasl — Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, OOEBbIE TMOABUTH W TPYIOBBIC JTOCTHUKECHUS,
repoeB M 3alMTHUKOB OTeuecTBa B MPOIIOM U COBPEMEHHOCTH;

MPUHUMAIOIIUNA y4acTue B MEPOTPUITHIX MaTPUOTUYECKOU
HAMpaBJICHHOCTH.

3. lyXOBHO-HPABCTBEHHOE BOCIIUTAHUE

3HAIOUIMKA W YBAXAKOIMKA JyXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOETO
HapoJa, OPUCHTUPOBAHHBIM HAa JYXOBHBIE LEHHOCTM W HPABCTBEHHBIE HOPMBI
Hapos10B Poccun, poccuiickoro o0IecTBa B CUTyaIusIXx HPaBCTBEHHOTO BbIOOpa (C
Y4ETOM HAllMOHAJILHOM, PEIMTUO3HON MPUHAJICKHOCTH);

BBIPAKAIOIIUN TOTOBHOCTh OILICHMBATh CBOE TMOBEACHUE W TOCTYIIKH,
MOBEJICHUE U MOCTYIKHA APYTUX JIFOJAECU C MO3UUMH TPAAULMOHHBIX POCCHUUCKUX
JTyXOBHO- HPABCTBEHHBIX IIEHHOCTEH M HOPM C Y4ETOM OCO3HAHUS IOCIIEICTBUN
MOCTYIIKOB;

BBIPAKAIOIINM HENPUSATHE AHTUTYMAHHBIX M ACOLMAIBHBIX MOCTYIKOB,
MOBEACHUS, MPOTUBOPEYAILINX TPAJAUIMOHHBIM B Poccun 1yXOBHO-HPaBCTBEHHBIM
HOPMAaM M LEHHOCTSIM;

CO3HAIOIIMNA COOTHOILIEHHE CBOOOJBI M OTBETCTBEHHOCTU JIMYHOCTH B
YCIOBUSIX HWHIUBUIYAIbHOTO U OOIECTBEHHOIO MPOCTPAHCTBA, 3HAYEHHE U



LIEHHOCTb MEKHAIIMOHAIBHOTO, MEXPEJIUTHO3HOTO COIVIACHS JIOAECH, HApOJIOB B
Poccuu, ymeromumii 001aTbes ¢ JIF0IbMH Pa3HbIX HAPOAOB, BEPOUCIIOBEAAHUIA;

MPOSIBJISIIOIIMN  yBaKEHUE K CTapliMM, K POCCHHCKHM TpaJuLMOHHBIM
CEMEHHBIM LEHHOCTSIM, UHCTUTYTY Opaka Kak COI3y MYKUYMHBI U KEHIIMHBI IS
CO3JaHMs CEMBH, POXKACHUS U BOCIIUTAHMS I€TEH;

IPOSBIBIFOLIMI MUHTEPEC K UTEHUIO, K POJHOMY S3BIKY, PYCCKOMY S3BIKY U
JUTEPATYpPE KaK YacTU JYXOBHOM KyJNbTYphl CBOErO HApPOAA, POCCHUICKOIO
oO1recTna.

4. JcTeTH4ecKoe BOCIIUTAHME

BBIPOKAIOIINI TMOHUMAHUE L[IEHHOCTH OTE€YECTBEHHOIO M  MHPOBOTO
MCKYCCTBAa, HAPOJIHBIX TPAJAMILIMI U HAPOJHOTO TBOPUYECTBA B UCKYCCTBE;

IPOSBIISIFOLINI AYMOLIMOHAIBHO-4YBCTBEHHYIO BOCIIPUMMYHMBOCTD K Pa3HBIM
BHUJIaM MHCKYCCTBA, TPAJHULIMSIM MW TBOPYECTBY CBOETO U JPYTUX HapOJIOB,
IIOHMMAaHUE UX BIIMSAHMS HA IIOBEJICHUE JIOJEH;

CO3HAWOIIMKA  pOJIb  XYJAOKECTBEHHOW  KYJBTYphl  Kak  CpEICTBa
KOMMYHUKAIlUM W CAMOBBIPQ)XEHUSI B COBPEMEHHOM OOILECTBE, 3HAYEHUE
HPaBCTBEHHBIX HOPM, LICHHOCTEW, TPAIULIUIA B HCKYCCTBE;

OpUEHTHPOBAHHBIM Ha CaMOBBIPAXEHUE B pa3HBIX BUJAX MCKYCCTBa, B
XYJI0’KECTBEHHOM TBOPYECTBE.

®dusnyeckoe BOCHUTaHHE, (OPMHpPOBAHME KYJIbTYpbl 370pPOBbS U
HMOLIMOHAJIBHOTO OJIaronoyyusi:

NOHUMAIOIMK LIEHHOCTh >KU3HH, 370pOBbsi M 0€30MaCHOCTH, 3HAYEHHE
JUYHBIX YCUJIMH B COXPAHEHUHU 3/I0POBbsl, 3HAIOIIMKA M COOJIIONAIOIINNA MpaBUiia
0e30macHOCTH, O€301aCHOTO MOBEACHHMSI, B TOM YMCII€ B MHPOPMALIMOHHOM Ccpefe;

BBIPAXKAIOIINI YCTAHOBKY Ha 3/I0pOBbI 00pa3 *KU3HU (340POBOE MHUTAHUE,
COOJIIOJICHNE TUTMEHUYECKUX TMpaBUjl, COATaHCUPOBAHHBIA PEXUM 3aHATUUA H
OTIbIXa, PETYJISIPHYIO (PU3NYECKYIO AKTUBHOCTD);

MPOSIBIISIIOIIMN HETIPUSITUE BPEAHBIX MPUBBIUEK (KypeHUs, yrnoTpeOyieHus
aJIKOroJIsi, HAPKOTUKOB, UTPOBOM M MHBIX (OPM 3aBHCUMOCTEH), TOHUMAaHUE UX
MOCJIEICTBUM, Bpea sk GU3NYECKOTO U TICUXHUECKOTO 370POBBS;

YMEIOIMN OCO3HABaTh (PU3NYECKOE M 3MOILMOHAIBHOE COCTOSIHUE (CBOE U
IpYTUX JIOAeH), CTpEeMSIIMICS yIpaBisTh COOCTBEHHBIM SMOLMOHAIbHBIM
COCTOSIHUEM;

CIIOCOOHBIHN aJanTHPOBAThCS K MEHSIOLIMMCS COLIMAJIbHBIM,
UH(GOPMAITMOHHBIM U MTPUPOIHBIM YCIOBHUSAM, CTPECCOBBIM CUTYALIHSM.

5. du3uyecKoe BOCIMTAHUe

(opMupOBaHUE KYJIbTYpPbI 340POBbsI U SMOLIMOHAIBHOIO OJIarONOJTyYHs:
OepeXHO OTHOCALMICA K (PU3UYECKOMY 370pPOBbIO, COOIIOAAIOIIMN



OCHOBHbIE TTpaBuJja 3JJOPOBOTO U 0e30macHOro A ce0s U Apyrux Jiojend odpasa
JKW3HU, B TOM YUCJIE B MUH(POPMALIMOHHOU CpeIE;

BJIQJICIOIINI OCHOBHBIMM HABBIKAMHM JIMYHOM M OOIIECTBEHHONW TUTHEHBI,
0e301acHOro MoBeACHUS B ObITY, IPUPOJIE, OOIIECTBE;

OPUEHTHUPOBAHHBIM Ha (U3MUECKOE PAa3BUTHE C YYETOM BO3MOKHOCTEH
3JI0POBbsI, 3aHATUS (PU3KYIIBTYPOI U CIIOPTOM;

CO3HAIOIIMA W NPUHUMAIOMIMI  CBOK  IOJIOBYIO  IPUHAJJIEKHOCTb,
COOTBETCTBYIOLIME €l TNCUXO(PU3NUECKHE U TIOBEICHYECKHME OCOOEHHOCTH C
Y4ETOM BO3pacCTa.

6. TpynoBoe BocniuTanue

YBAOXKAIOWIUMWA TPy, PE3yJbTaTbl CBOETO TpyJa, Tpylda IPYTrux JIOJCH;
MPOSIBJISIIONIMN  MHTEpEeC K MPAKTUUYECKOMY H3y4YeHHI0 mpodeccuit u Tpyna
Pa3IMYHOrO poJa, B TOM YHUCJIE HA OCHOBE IPUMEHEHHS IIPEAMETHBIX 3HAHUI;

CO3HAIOIIUNA BaXXHOCTh TPYAOIIOOUS, OOydeHUs TpyIy, HAKOIUICHUS
HaBBIKOB TPYJAOBOM JEATEIBHOCTH HA MNPOTSHKECHUU IKU3HU JJISl  YCHELIHON
npo¢heCCUOHAIBHON caMopeaiu3allii B POCCUMCKOM OOIIECTBE;

YYacCTBYIOIIMI B pEHICHUU MPAKTHUYECKUX TPYIOBBIX e, 3a1a4d (B ceMbe,
00111e00pa30BaTEIbHON OpraHu3alu, CBOEH MECTHOCTH) TEXHOJOTHYECKON U
COIIMAJIbHON HAIpPaBJICHHOCTH, CIIOCOOHBIA WHUIIMUPOBATH, IUIAHUPOBATH M
CaMOCTOSITEJIbHO BBITIOJIHATH TAKOTO POJa AEATEIbHOCTD;

BBIPAKAIONIMA TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY U TOCTPOEHUIO
WHIUBUYyaIbHOW TPaeKTOpUM OOpa3oBaHUS U >KU3HEHHBIX IIJIAHOB C YYETOM
JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEMH.

7. IKR0JIOrHYeCcKOe BOCIIUTAHUE

MOHUMAIOITUI 3HAaYEHUE U TJI00abHBIN XapaKTep IKOJOTHUECKUX TPoOIIeM,
MyTel WX PEIICHUs], 3HAUCHHUE YKOJIOTUYECKOU KYJIbTYPhI YEJIOBEKA, O0IIIECTRA;

CO3HAIONIMN CBOIO OTBETCTBEHHOCTh KaK TpaKJaHWHA W TOTpeOuTENs B
YCIIOBHSIX B3aUMOCBS3U MPUPOTHON, TEXHOJIOTUUECKOW U COLIMAIIbHOU CPEI;

BBIPAKAIOIINM AKTUBHOE HENPUATHE JECUCTBUM, NPUHOCAIIUX BpeI
NPUPOJIC; OPUEHTUPOBAHHBIH Ha TPUMEHEHUE 3HAHUM eCTECTBEHHBIX U
COIIMAJBHBIX HAyK IS peIIeHUs 3a7ad B OO0JacTU OXpaHbl TPHUPOJIHI,
MJJAHUPOBAHUSI CBOMX TOCTYNKOB M OIIEHKM HX BO3MOKHBIX TOCJEACTBUN ISt
OKPYIKAIOIIEN CPEBI;

YYaCTBYIOLLNN B MPAKTHYECKOMN JIeSATEIIbHOCTHU AKOJIOTUYECKOM,
MPUPOJOOXPAHHON HAIPABIECHHOCTH.

8. IleHHOCTH HAYYHOI0 NIO3HAHUS

BBIPQXKAIOIINM TO3HABATEIbHBIE HMHTEPECHl B PAa3HBIX MPEIMETHBIX
00JacTsaX ¢ Y4ETOM MHIUBUYJIBHBIX HHTEPECOB, CIOCOOHOCTEM, TOCTHKEHMUIA;



OPUEHTHPOBAHHBIA B JEATEJIBHOCTH HA HAy4HbIE 3HAHUS O MHPHUPOJAE U
o0I1IecTBE, B3aMMOCBA3SIX YEIOBEKA C PUPOTHON U COLIMATIBHON Cpeioil;

pPa3BUBAIOIIMK HAaBBIKM HCIOJIb30BAHMS PA3JIUYHBIX CPEACTB IO3HAHMS,
HAKOIUJIEHUS! 3HAaHUWA O MHpE (S3bIKOBas, YUTATENIbCKasl KyJIbTypa, A€ATEIbHOCTh B
nHpopMarmoHHOM, IMPPOBOI cpere);

JEMOHCTPUPYIOIIMKA  HaBbIKM  HAONIOACHMM,  HAKOIUIEHHs  (DaKTos,
OCMBICJIEHHS OIBITA B €CTECTBEHHOHAYYHOW U TYMaHUTAapHON 00acTAX MO3HAHMS,
UCCIIEIOBATENBCKOM 1EATEIbHOCTH



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora No 1. «Vcnonb3oBaHWe pa3IUYHBIX METOIOB IPHU
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0JovKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOBY, «buocunres 6enka», « CTpoeHHE MOJIEKYJIb OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Pons ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpyChl. ctopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/Ia.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anunkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJE€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SUIEKJIeTKa) — CIEepMAaTOreHe3 U OBOICHE3.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BimsHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meiiosy, «IIpsMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONMUTAOIIUX U
4yesioBeKa», « OCHOBHBIC CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlaGoparopuas pabota Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKA. METOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, YCTaHOBJICHHBIE . MeHnaeneMm.
MonorubpuHoe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHus. IlpaBuno JOMUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amIuKanmun «MOHOTHOPUIHOE CKpEITMBAHUEY,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanuey», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHos.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIJIOM0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBbIE METOJBI M JOCTH)KEHHSI CEJEKIMH PAcTEHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenbcTBa dBOJONUU. [laneoHTONOTHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTUYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI ASBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3osius 1 Murpanus.

EctecTBennbiii orbop — HampaBisionmii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsr
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DusIeTUYECKAs, JUBEPreHTHas,
KOHBEPTeHTHAs1, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLNH.

[IpoucxoxkieHrue OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS payalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKkymre cunbl 3BoMOIMN», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pazoBaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

OO6opynoBaHue: KOJUICKIMST HACEKOMBIX C Pa3IUYHBIMU THUIIAMU OKpPAaCKH,
Ha0Op TJIOJIOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapta wMupa, koiekius «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTariud (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue MpuUCOCOOICHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMU. HavanbHbIe dTambl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [l0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamumi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUaAlbHASs),  MOHTOJOUIHAs
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEeJIOBEYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHUA. EQMHCTBO 4eIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHHUST KAaMEHHBIX OpYJIud TEpPBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJIAUUNA UHPY30puu-Typenbkny, «[luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DKkoJjiorudeckne CHUcTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIIEHTh. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emiin. AHTpONIOTeHHbIE U3MEHEHHs B Orocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaenb-anmIukamnus « TUnudable OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJICKAIINE K PA3HBIM JKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
pPacCTEeHUN U )KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycraHaBiauBalTcs TpeOOBaHUA K pe3ysbTaram
OCBOCHMSI  OOy4YarOIIMMHUCS [porpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Ipeamera «buosorusy»
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHHWE O0YYaIOIIMMUCS POCCHHCKON
TPaXTAaHCKOM UJCHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOy4YeHHI0  OuOJOoruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITENbHOCTH I[I€EHHOCTHO-CMBICTIOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS MpeaMeTa «bHOJIOTHsS» HOCTUTAtOTCA B
CAUHCTBE YYCOHOM W BOCIHMTATCIBHOM JEATCIIBHOCTH B COOTBETCTBHU C
TPAJIULIMOHHBIMU POCCUMUCKUMHU COLUUOKYJIBTYPHBIMUA, HICTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIMTAHHS U
CaMOpa3BUTHA, PA3BUTUS BHYTPEHHEW TNO3ULIHMHU JIMYHOCTH, IATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OCEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYXKarUIEn cpelie.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBICHUHN
BOCIIMTATEJILHOU JE€ATEIILHOCTH, B TOM YMCJIC B YaCTH:



1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLUMOHHBIX MpaB U O0OS3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIbHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpuoOTU3Ma, YBAXKEHUS K CBOEMY HApoJay, YYBCTBA OTBETCTBEHHOCTHU IMEpe.l
Ponunoi, ropaoctu 3a CcBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu Hapos1oB Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOILIICHUI;

MOHUMAaHUE YMOILIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEXKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE 1EHHOCTH MPaBUJI HWHIMBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTh K AKTHUBHOW JI€ATEbHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

MOBBIIIEHUE YPOBHA OKOJOTMYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYX aroUIEH Cpeibl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHWST W yMEHUS TIPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
IPUPOJIOTIONB30BAaHUEM  (COONIIOJIEHHE  MpaBUJ  TMOBEAEHUS B MPUPOJE,



HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHJIOB,
aKOocucTeM, brochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaAOIIEH
NPUPOIAHON cpefie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOM KYJbTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMAaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUH MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTHYECKUX 3HAHUM B LEJAX
MOBBIIEHUS OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
pU U3y4eHUH OUOJIOTUY;

NOHUMAHUE CYLIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aK/IIOUYEHHS HAa OCHOBE HAay4HbIX (aKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJy4YEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSIX;



OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0YYaArOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIeHayYHbIC TOHSATHUS, OTpa)Karolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4HbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE, OKCIEPUMEHT U JAPYIHX),
yHUBEpCabHbIe Y4yeOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PEryJISITUBHBIE), o0ecrnieunBaroIye (dopMupoBanue (yHKIIMOHATBHON
FPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIMUXCsA, CIIOCOOHOCTh
oOyyaromuxcs UCMOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W  yHUBEpPCAIbHbIE Yy4ueOHbIC JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbHBIMH
NEUCTBUSMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOATENLHO  (OopMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYSCKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUH, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUEHUS;



MPUMEHSTH CXEMHO-MO/ICIIbHBIE cpencTtBa  JUIS  TIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUH B M3Y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKK€  TMPOTUBOPEUMU  PA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
MH(OPMAIIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHUs MpoOJeMbl ¢ YYETOM aHaM3a HWMEIOIIMXCSA
MaTepHaATbHBIX M HEMAaTEPHUATIbLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBAThH COOTBETCTBHE PE3YIHTATOB
LEeJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEIOBATEIBCKOM U MPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS IPAKTHICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BUILI JACSITCIBHOCTH 10 TOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpETalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHI0 B YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

(dbopMHpPOBATHh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIAITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apTyMEHTHI IJIs JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUN PEIICHHSI;

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIICCTBJIATH IICJCHANIPABICHHBI IMOMCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

yMETh TEPEHOCUTHh 3HAHUS B TMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJIEH, MpEJJiaratb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ ungopmanueii:



OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOW JUTeparype, OHOJOTMYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Omonornyeckoil mHGoOpMaIMu, HEOOXOTUMOU I BBIMOTHEHUS yUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpPMy  NIpEICTaBIICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayeCcTBE CpeacTBa Npu paboTe cC
OMOJOrnyeckod HHPOpMalUUE: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1€l CTBUSIMM:

1) o61enme:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCUU O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJILHO BBINOJHEHHUS MpeiaraeMomn
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMUKHOBEHUS KOH(JIMKTHBIX CHUTYyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:



MOHMMATh M KMCHOJIb30BaTh MPEUMYIIIECTBA KOMAHIAHOW U WHIUBUILYTHHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOpPM B3aUMOJEHCTBUS NP PELICHUH YUeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJIbl COBMECTHBIX NEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUJIEKTUBA;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacmpeienarh pojud ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHUKA KOMAaHJIbl B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh WJEU C TO3WLHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE ITOBEIACHUE B PA3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHMBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMH:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBIICHHUA TNPOOJIIeM U UX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOLIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATENIbHYIO JI€SITEIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHMpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JIEATEIIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHHUS NpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIAM;



BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTENBHBIX TMPOIECCOB, HMX pE3YyJbTaTOB U
OCHOBAaHHM, MCIOJIB30BaTh MPUEMBI PeIICKCUU ISl OIEHKHU CHUTYaIlluH, BHIOOpA
BEPHOTO PEIICHUS;

yMETh OIIEHHWBATh PUCKM U CBOEBPEMEHHO IPUHUMATH PEUICHUS IO HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaJIU3€ pe3yJbTaToB
NEeSTEeIbHOCTH;

3) npuHsaTHE ce0s1 M APYIUX:

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU JPYTOTO YeJIOBEKA.

HPEAMETHBIE PE3YJIbTATbBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue sl yueOHoro npeamera «buonorus
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3jIMYHbIX YUYEOHBIX CHUTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUSI.

[TpenmeTHbIe pe3ybTaThl OCBOEHMs yueOHoro npeamera «buonorus» B 10
KJIacce JOJDKHBI OTPaKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOEKHBIX yYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB MU TOHSATHUMN:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsIus), YPOBHEBASI OPraHU3alINs KUBBIX CHCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKLHS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOorMa MOJIEKYJIpHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (0 LeHTpax MHOTooOpa3us



IIPOUCXO0XKJIEHUS KyJIbTYpHbIX pactenuii H. M. BaBuiosa), onpenenars rpaHULbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJIICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTA,  BBIJBWKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOJYUYEHHBIX
pE3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHUS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOIIUX JIIO/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPY KaIOLIe
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 33aJa4yd Ha MOHO- U
JUTUOPUIHOE CKpEIMBAaHME, CLEIJICHHOE HacJelI0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAILIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE INHCbMEHHBIE M YCTHBIE COOOLICHMS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenMeTHbIe pe3yiabTaThl OCBOEHHs yueOHOoro npeamera «buonorus» B 11
KJIacce JOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHUS ECTECTBEHHbIX HAyK, B (OPMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-



HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHMS, O BKJIAJIE POCCUHUCKUX U
3apyOeXKHBIX yUEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIMOHAIHHOU
TPaMOTHOCTH YeJIOBEKa JIJISl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKPBIBaTh COAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
BUJI, TIOYJIALNSA, TeHO(OHA, dBOIIOLMS, ABWKYIIHUE CUJIbl ((haKTOPbI) HBOJIIOLIUH,
MPUCTIOCOOICHHOCTh OPTaHMW3MOB, BHI000pAa30BaHME, SKOJOTHMUYECKHUE (DAKTOPHI,
OKOCHCTEMa, TMPOJYIEHTbI, KOHCYMEHTBI, pEIYyLEHThl, LIeNd IHUTaHus,
HKOJIOTHYECKAsl MUpaMuJIa, ONOreoneHos3, ornochepa;

YMEHHME WH3j1araTh OHOJOTMYECKHE TEOpPUM (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHUs DBOJIOIMM), 3aKOHbl W 3aKOHOMEpPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIlpaBiICHUN H
nyTteit sBomornuu A. H. CesepiioBa, yuenusi o ouochepe B. M. Bepnanackoro),
OTIPEAEIATh TPAHUIIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
OTMKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M IMPOBEICHUE
OMOJIOTHYECKOTO  DKCIEPUMEHTA,  BBIIABIKEHHWE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pE3yJbTaTOB, MCHOJB30BAaHHBIX HAYYHBIX NOHATUN, TEOPUNH U 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE MPU3HAKH CTPOCHUS OHOIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOJEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKUX (AKTOPOB Ha OpraHU3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa DJHEPTMH B DJKOCHCTEMaX, AHTPOINOTCHHBIX H3MEHEHUH B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IJI NMPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM B LEJIAX oOecrnedyeHus Oe30IacHOCTH CBOETO 3/J0POBbS U 370pPOBbSA
OKPY>KarOIINX JTFOICH, COOIIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYIKAIOIICH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

yYMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTMUYECKOTO  COJEP)KAHUS, BKJIIOYAIOLIYK0 IICEBJOHAyYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIIMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OadbHBIE  SKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOLIEHMS,
000011ass OMOJIOTHYECKYI0 MH(QOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN armapaT OMOJOTUH.

CucreMa OUeHKM JOCTHKEHUS IIIAHUPYEMBIX Pe3yJbTATOB.
OCHOBHBIMHM HAIPABICHUSMU U MEJISAMH OIICHOYHOM JEeATETbHOCTH B IIKOJE

SBIIAIOTCA: OLIGHKa 0Opa30BaTeNIbHBIX JOCTIDKEHUH YyYaluXcs Ha pa3iIMYHbIX
Tanax o0y4yeHUs KaKk OCHOBa MX IMPOMEKYTOYHOM M HMTOrOBOM aTTecTauuu, a
TaK)K€ OCHOBA MpPOLEAYp BHYTPEHHET0 MOHUTOPHUHra 00pa3oBaTEIbHOU
opranu3auud. OCHOBHBIM OOBEKTOM CHUCTEMBI OLIEHKH, €€ COJAEpKATEIbHOU H
KpuTepuanbHoi 0Oaszoii  BeicTynator TpeboBanuss POIOC COQO, xkotopbie
KOHKPETU3UPYIOTCS B IUIAHUPYEMBIX peE3yJibTaTaX OCBOCHHS OOYy4YarolUMUCS
OCHOBHOM  00pa3oBaTeNbHON Mporpammbl  00pa30oBaTENIbHON  OpraHu3alvu.
Cucrema OLEHKH BKJIHOYAET MPOLEAYpPbl BHYyTPEHHEN U BHELIHEHN OLICHKHU.

K BHEMIHMM OLIEHOYHBIM MPOLIEypPaM OTHOCSITCS:
1) rocymapcTBeHHast UTOrOBast aTTECTALUS;
2) He3aBUCHMAsl OLIEHKA KayecTBa 00pa30BaHus;
3) MOHUTOPUHIOBBIE HCCIEAOBAHHUA MYHUIUNAIBHOIO, PETUOHAIBHOTO U
benepalbHOTO YPOBHEH.

BHyTpeHHs OLlEHKa BKJIIOYAET: CTAPTOBYKO JHMAarHOCTHKY, TEKYILYK H
TEMaTUYECKYIO OLEHKY, IPOMEKYTOUHYIO U UTOTOBYIO aTTECTALIMIO yYaIUXCS.

BHyTpeHHSII OLIEHKa OCYUIECTBISIETCSI B COOTBETCTBUU C TrpaduKoM
KOHTPOJIHBIX MEPONpUATUN (I  pabouuMx MNporpaMM OCHOBHOTO OOIIEro
oOpa3oBaHus).

JIMUTEIbHOCTh KOHTPOJIBHOM PaboTHI, SBJSIOIICHCS (HOpPMO NMHUChMEHHOU
IPOBEPKU PpE3yJIbTaTOB OOYYEHHS C IIeNIbI0 OICHKM YPOBHS JTOCTHXKEHUS
NPEAMETHBIX U (WMJIM) METANpPEIMETHBIX PE3yJIbTaTOB, COCTABISET OT OAHOTO JI0
JIBYX YpPOKOB (He Ooisiee yeM 45 MUHYT Kaxablil). JTUTEThHOCTh MPaKTHUECKOU
paboThl, sBIsIONMIEHCS (POPMOM OpraHU3aAlMK YYEOHOTo MpolEecca, HalpaBIeHHON
Ha BBIPA0OTKY y 00yYaromuxcsl MPakKTUYECKUX YMEHHUM, BKIIIOYas 1JaOOpaTOpHEIE,
WHTEPaKTUBHbBIEC U UHBIE pA0OTHI U HE SABJISIoENHCS (POPMOIT KOHTPOIISI, COCTABISAET
oquH ypok (He Oosnee yeM 45 munyT). IIpm 3TOoOM 00bEM yueOHOrO BpEMEHH,
3aTpayMBaEMOI0 Ha MPOBEJICHUE OLIEHOYHBIX MPOLEIYp, HE JOJDKEH MPEBbIIIATh
10% ot Bcero o0bemMa yueOHOTO BPEMEHH, OTBOJUMOTO Ha M3YUYEHHE JaHHOTO
y4eOHOro mpeaMeTa B JaHHOM Kiacce B TeKylieM YydeOHoM Toay». «B



(denepanbHbBIX U PETMOHAIBHBIX IPOLEAYPAX OLEHKH KauecTBa OOpa3oBaHMs
UCTIONB3yEeTCsl  MepedeHb  (KoaudukaTop) MpOBEpSEMBIX  TpeOOBaHUU K
METalpeIMETHBIM ~ pE3yJIbTaTaM  OCBOECHHMS ~ OCHOBHOM  00pa3oBaTesbHON
IpOTrpaMMBbl CPETHEr0 00ILEero 00pazoBaHUsD.

Buapl pabot 10 xiacc 11 xmacc
[IpakTnueckas padota |4 4. 8 u.
KontponsHas paboTa 3 u. 2,54,

B ¢enepanpHBIX ¥ perHOHANBHBIX NPOIEAYypax OLEHKH KauecTBa
oOpa3oBaHMsI HUCHOJIb3YETCS MepedyeHb (KoaAudUKaTop) pacrnpeneaeHHbIX 10
KJlaccaM IpOBEpPsSEMbIX TpeOOBaHUI K pe3yJbTaTaM OCBOCHMSI OCHOBHOM
0o0pa30BaTeNbHOM MPOTrpPaMMbl CPEJHETO OOIIero 00pa3oBaHUS U 3JIEMEHTOB
coJiepKaHus 0 OMOJIOTUH.

JUist mpoBeneHHs €AMHOTO0 TOCYAApCTBEHHOTO JK3aMeHa M0 OWOJIOrHuu
(manmee - EI'D mno Ouosornu) HUCHONB3YEeTCs TNepedeHb (KoaupukaTop)
IIPOBEPAEMBIX TPEOOBAaHUI K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeIbHOMN
OpOrpaMMbl  CpEJHEro oOmero o0pa3oBaHUs U DJIEMEHTOB  COJEp)KaHUs.
[IpoBepsiembie Ha EI'D mo Ouomoruu TpeOOBaHUS K peE3yJibTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTelIbHOM TPOrpaMMBl CpeIHero oOImero o0pa3oBaHMS;
[lepedennb 3meMEHTOB coziepkaHus, mpoBepsieMbix Ha EI'D o Ouosioruu.

[Tposepsiembie Ha EI'D mo 6uonoruu TpeboBaHus K pe3ysibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbLHON TPOTrpaMMbl CPEIHEr0 00IIEro 00pa3oBaHUs

Kon [TpoBepsiembie TpeOOBaHUS K MPEAMETHBIM pE3yJIbTaTaM
IPOBEPSIEMOTO | OCBOCHHSI OCHOBHOW 00pa30BaTEIIbHOW MPOTPaMMbl CPEITHETO
TpeOOoBaHUS oO1ero o0pazoBaHus

CdopMupoBaHHOCTH 3HAHUM O MECTE U POJIM OHMOJIOTHHU B
CHUCTEME €CTECTBEHHBIX HayK, B (POPMHpPOBAHUHU COBPEMEHHOM
€CTeCTBEHHOHAYYHOM KapTHUHBI MHpa, B TO3HAHWU 3aKOHOB
NpUPOIBl M PEIICHHH JKU3HEHHO BaXHBIX COLMAIBHO-
OTUYECKUX, DIKOHOMHYECKHX, IKOJOTHYECKHUX  MPoOJIemM
YeJIOBEYECTBA, & TAKXKE B PELICHUH BOMPOCOB PAllMOHAIBHOIO
MPUPOJIONIONH30BaHNUsS, B  (POPMHUPOBAHWUU  I[EHHOCTHOTO
OTHOIIIEHUS K TpUpojie, OOIIECTBY, 4YEIOBEKY; O BKJIAJE
POCCUICKUX M 3apyOeXHBIX YUYEHBIX - OMOJOrOB B pa3BUTHE
ounonoruu




Brnangenue cucreMoil 3HaHMM 00 OCHOBHBIX METOHAX
HAy4YHOTO TO3HAHUS, HCMOJIB3YEeMbIX B  OHOJIOTMYECKHUX
HCCIICIOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (OIHCaHUE,
HW3MepeHue, MpoBeIcHUE HAOII0ACHUH); ClTOCOOaMM BBISBICHUS
Y OLICHKH aHTPONIOT€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHue  BbIIBUTATh  TUIOTE3bl, MIPOBEPATH  HX
HKCIIEPUMEHTAJILHBIMU  CpelcTBamMu,  (GOpMyJupys  1eib
UCCJICIOBAHMSI, AHAJTU3UPOBATH IOJIyYEHHBIE PE3YyJIbTaThl U
JIeTIaTh BBIBO/IBI.

BeisiBieHME  3aBUCMMOCTH  MEXKAY  HCCIEAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJYUYCHHBIX pEe3yJbTaTOB U
dbopMyJIHMpOBaHUE BBIBOJIOB C HCIIOJB30BAHUEM HAyYHBIX
TOHSATHM, TEOPUM U 3aKOHOB

VYMeHne BIameTh CHUCTEMOM OHOJIOTHMYECCKUX 3HAHHUH,
KOTOpass BKJIFOYACT: OCHOBOIIOJATAIOIINE OHOJIOTHYSCKHE
TEPMUHBI U TOHATHS (KU3Hb, KJIETKA, TKaHb, OpraH, OPTaHU3M,
BHJI, TIOMYJAIMSA, DOKOCHCTeMa, OwWoleHo3, Ouocdepa;
MeTabo0IM3M, TOMEOCTa3, KJICTOYHBIH MMMYHHUTET, OHMOCHHTE3
Oenka, OWOMOIMMEPHI,  JUCKPETHOCTh,  CAMOPETYJISAIIHNS,
CaMOBOCTIPOM3BE/ICHHE, HACIICJICTBEHHOCTh, HW3MCHYHMBOCTb,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE);

Oouonoruueckue Teopuu: kierounas teopus T. IlIBanHa,
M. [Ilneiinena, P. BupxoBa; KJIOHAJIbHO-CEIEKTUBHOIO
nmmynuteta [I. Opnux, W.M. MeuHnkoBa, XpomMOCOMHas
TEOpHUsl HACIEACTBEHHOCTH T. MopraHa, 3aKOH 3apOJbIIIEBOIO
cxoactea K. boapa, sBomonmonnas teopus Y. JlapBuHa,
CUHTETHYECKAsl TEOPHs DBOJIIOLMHU, TEOpUs aHTponoreHesa 4.
JHapsuna; teopus 6uoreonieno3a B.H. CykaueBa; yuenne H.U.
BaBunoBa o0 1eHTpax MHOrooOpa3usi H MPOUCXOXKICHUS
KyJbTypHBIX pacteHui, yueHue A.H. CepepuoBa o myTsax u
HamnpasJeHUsAX OJBoyrounu, ydyenue B.M. Bepnaackoro - o
ouocdepe); 3akoHbl (eAMHOOOpa3Wsi TMOTOMKOB TEPBOTO
MOKOJICHNs,  pACIICIUICHWS  IPU3HAKOB,  HE3aBUCUMOIO
HaclenoBaHus nOpusHakoB [.  MeHnens;  CUEIUIEHHOTO
HACJICOBAaHNs IIPU3HAKOB M HAPYIIEHUS CLEIUIEHUS IeHOB T.




Moprana; TOMOJIOTMYECKHX PSAAOB B  HACJIEACTBEHHOU
m3MeHunBoctn H.M. BaBuinoBa; reHETMYECKOTO pPaBHOBECHS
Jx. Xapnu u B. BaitnOepra; 3apoasimeBoro cxozacrsa K. bapa;
ouorenetnyeckuii 3akoH J. ['ekkens, @. Mromepa);

IMPUHOUIIbLI (‘{HCTOTBI ramcr, KOMHJIGMeHTapHOCTI/I);

npaBuna (Muanumyma HO. JIuOumxa, 3KOJIOrHYECKOU
NUPAMUJIBI YUCell, OMOMacChl U SHEPTUN);

runoressl (koauepBaTtHoil A.M. OmnapuHa, MEpBHYHOIO
oynboHa JIx. Xonneina, mukpochep C. @oxkca, pudbo3uma T.
Yek)

YMeHue pemiath MOUCKOBBIE OHOJIOTMUECKUE 3a]lauu;
BBISIBIISITD PUYUHHO-CJICICTBEHHbBIC CBSI3U MEXIY
UCCJIETYyEMbIMU OHOJIOTHUYECKUMU OOBEKTaMH, IMPOLIECCaMU U
SBJICHUSIMHU; JIEJIaTh BBIBOJBI W IPOTHO3bI HA OCHOBaHUU
MOJTYYEHHBIX PE3YJIbTaTOB;

COCTABJISITh TEHOTUIIMYECKUE CXEMbI CKpENIUBAHUS IS
pa3HBIX THIIOB HACIEJOBAaHUS TPU3HAKOB Yy OPraHU3MOB,
COCTAaBISITH CXEMBI TIEPEHOCA BEIIECTB W DHEPIUU B
AKOCUCTEMAax (LIeTH MUTAHUS, TUIIEBHIE CETH )

YMeHHe yCcTaHaBIWBATh B3aUMOCBSI3H MEXKIY CTPOSHHUEM
1 QYHKIUSIMH: OPTAaHOUIOB, KJIIETOK Pa3HBIX TKaHEH, OpraHaMu
U CHCTEMaMH OPTraHOB Yy pAaCTEHUM, KUBOTHBIX U UEJIOBEKA;
MEXy dTanaMyd oOMEHa BEIIECTB; dTAlaMH KJIETOYHOTO IHKJIa
U KU3HECHHBIX ITUKIJIOB OPTraHU3MOB; 3TalaMu 3MOPHOHAIBHOTO
Pa3BUTHS; TEHOTUIIOM U (DEHOTUTIOM, (DEHOTUTIOM U (PaKTOpaMH
cpenbl OOWTaHWS, TIPOIECCAMH DBOJIONHH, JIBWKYIIAMU
CHUJIAaMH aHTPOIIOTCHE3a; KOMIIOHCHTAMH Pa3IMIHBIX SKOCHCTEM
Y TIPUCTIOCOOJICHUSIMH K HUM OPTaHU3MOB

YMeHue BBLICIIAITh CYIICCTBCHHBIC IIPU3HAKN:

CTPOCHHUSI BHPYCOB, KJICTOK IPOKAPUOT M IYKAPHOT;
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTraHU3MOB, BHJIOB,
OMOreoIeHO30B, SKOCUCTEM U OMoc(ephl; CTPOCHUS OPTraHOB H
CHCTEM OpPTraHOB PACTEHHIA, XKUBOTHBIX, YEJIOBEKa; MPOIECCOB




KHU3HEICATEIIFHOCTH, TPOTEKAIIINX B OpPTaHU3MaxX pPacTCHUH,
KUBOTHBIX ¥ YEJIOBEKa; OMOJOTMYECKUX IPOIECCOB: OOMEeHa
BemiecTB  (MeTabomus3Mm), HHPOPMAIMM W  TMPEBpalleHUs
OHEPIuu, OpOoXKEeHUs, aBTOTPO(PHOTO U TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, YMOpHOreHe3a, MOCTIMOPHOHAIIEHOTO Pa3BUTHS,
pPa3sMHOXEHHS, HMHIUBUAYAIBHOTO  Pa3BUTHUA  OpraHu3Ma
(oHTOrEHEe3a), B3aMMOJACHCTBHSI T'€HOB, T'€TEPO3UCa; JCUCTBUUI
UCKYCCTBEHHOTO OTOOpa, CTAOMIM3UPYIOIIETO, JBUXKYIIETO U
pa3phIBAOIIET0 €CTECTBEHHOTO OTOOpa; ajuIONaTpUYECKOTO U
CHUMITaTPUYECKOTO BUA000PA30BaHUS; BIMUSHUS JABIKYIIUX CHUII
IBOJIOIMHM HA TeHO(OHA MOMYISAIUN; TMPUCIIOCOOIEHHOCTH
OpPTaHU3MOB K cpele OoOWTaHUs, YepelIOoBaHHs HaIpaBICHUN
IBOJIIOIMH;, KPYroBOpPOTa BEHIECTB M IIOTOKAa DJHEPTrUU B
IKOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHUSI BBIICIATH CYIICCTBEHHBIC
NPU3HAKH BUPYCOB, KJICTOK TIPOKAPUOT U  JYKAPHOT;
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOreoEeHO30B U 3KOCUCTEM; OCOOEHHOCTHU MPOIIECCOB OOMEHa
BEIIECTB M TMPEBpAIICHUS DHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M 3HEPreTMYecKoro OOMEHa, XEMOCHHTE3a,
MUTO3a, MeH03a, OIUIOAOTBOPEHHS, PA3BUTUS U PA3MHOKEHHUS,
WHIUBUYaJIbHOTO Pa3BUTHUSL OpraHu3Ma (OHTOreHe3a), O0pbObI
3a CyIIECTBOBAaHHE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHUS, BIUSHUSA
KOMIIOHEHTOB OKOCHUCTEM, AaHTPOIOICHHBIX HW3MEHEHHH B
HKOCHCTEMAax CBOEH MECTHOCTH, KpyroBOpoTa BELIECTB U
MpeBpalleHus 3Hepruu B orochepe

YMeHue HCHoJib30BaTh COOTBETCTBYIOIIME apryMEHTHI,
OMOJOTUYECKYI0O ~ TEPMUHOJIOTHIO W CHUMBOJHUKY  JUJIA
JIOKa3aTenbCTBA pojACTBa OpraHu3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYII;, B3aUMOCBSI3U OPraHW3MOB U CPEIbl
oOUTaHUs; E€IUHCTBA YEJIOBEUECKUX pac; HEO0OXOAUMOCTH
3I0POBOTO 00pa3a >KM3HU, COXpPaHEHUs pa3HO0Opas3us BUIOB U
PKOCHCTEM KaK YCIOBHUSl COCYLIECTBOBAaHUS NPUPOJLI U
YyeJIOBEUYECTBA




YMeHne - KPUTHYECKH  OIEHWBaTh  WH(OPMAIUIO
OMOJIOTUYECKOTO COJEPKaHUs, UHTEPIPETUPOBATH ITHUUYECKHUE
aCIIeKThl COBPEMEHHBIX HCCIICIOBAHUI B OMOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTUH; paccMaTpUBaTh TJ00aJbHBIE SKOJOTUYECKUE
npoOJIeMbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO MO3UIIUIO

[lepeuens 3meMeHTOB coaepkaHusl, mpoBepsieMbix Ha EI'D mo 6uosnoruu

Kox

[TpoBepsiemMblii 371EMEHT COJIEP KAHUS

buonorus kak HayKa. JKuBBIE CUCTEMBI U UX HN3yUCHHUC

CoBpeMeHHas OWOJOTMsl - KOMIUIEKCHAash Hayka. buonoruueckue
HAayKU U U3ydaeMble UMU MpoOsembl. DyHaaMeHTaIbHbIE, TPUKIAJHbIE U
MOMCKOBBIE HAYYHbIE UCCIIEOBAHUS B OMOJIOTUH.

3HavyeHue Ouoioruu B (POPMHUPOBAHMU COBPEMEHHOUW €CTECTBEHHO-
Hay4yHOHU KapThHbI Mupa. [Ipodeccun, cBa3anHbie ¢ OMosiorueil. 3HaueHue
OMOJIOTMU B IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA: MEUIIMHE, CETbCKOM
X035 CTBE, MPOMBIIUIEHHOCTH, OXpaHe MPUPOIbl

XKuBble cucTeMBbl Kak TpeaMeT u3zydeHus Ouosioruu. CBoiicTBa
JKUBBIX CHUCTEM: €IWUHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTb U
LIEJIOCTHOCTD, CJIOKHOCTb U YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTb,
CaMOOpTraHHU3aLHs, CaMOBOCIIPOU3BEEHUE, pa3apaxuMocCTh,
M3MEHYUBOCTh, POCT U PA3BUTHE.

YPpOBHUM OpraHU3alUU KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN,
TKAHEBBIM, OPraHU3MEHHBIM, MOIYJIALUOHHO-BUAOBOU, HSKOCHUCTEMHBIN
(buoreonenotuyeckuit), Ouochepubiit. IIporeccel, npoucxoasIIue B
KUBBIX cucTeMax. OCHOBHBIE TNpuU3HAKU >KUBOTO. Ku3Hb Kak ¢dopma
CyIIECTBOBAHUSI MaTEPUU

Meronpl  Oumosiormueckoil Hayku. HaOmronenwe, wu3MepeHue,
AKCHEPUMEHT, CHCTEMaTh3alus, meTaaHanu3. [loHaTthe o 3aBucUMON M
He3aBucUMoU nepeMeHHou. [lnanupoBanue sxcnepumenta. IloctanoBka u
npoBepka runote3. HyneBas runore3a. I[lonstue BbIOOPKM U ee
nocToBepHOCTh.  Pa3zbpoc B Ouonormyeckux  JaHHbIX.  OneHka




JOCTOBEPHOCTH  TOJIYYEHHBIX  pe3ynbTaroB. [IpuumHBI  UCKaKeHUs
pe3yJIbTaTOB 3KCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO TecTa

KieTka kak Omojorudeckas CHCTeMa

Kietka - cTtpykTypHO-(yHKIIMOHATIbHAS €IMHUIIA KUBOTO. McTopus
OTKpBITHS KieTku. PaboTel P. I'yka, A. JleBenryka. Kinerounas teopus (T.
[lIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE TOJIOKEHUSI COBPEMEHHOM
KJIETOYHOMN TEOPHH.

MeTtoabl MOJIEKYJSIPHOM W KJIETOYHOM OHOJIOTHMH: MHUKPOCKOTIHS,
xpomarorpadus, anekTpodopes, METOJ MEUYEHBIX aTOMOB,
muddepennnanbHoe eHTpUPyrupoBanue, KyJIbTUBUPOBAHUE KIIETOK

XHUMHUYECKHN COCTaB KJIETKH. Makpo-, MHUKpO- u
YJIBTPaMHUKPOIJIEMEHTBL. Boa U ee posib Kak pacTBOpPUTENS, PEarcHTa,
y4acTue B CTPYKTYPUPOBAHUH KIIETKH, TEILIOPETYSAUUA. MuHepaapHbIe
BEILECTBA KJIETKH, UX OMosiornyeckas pojb. Pojib KATHOHOB M aHHOHOB B
KIICTKE.

buonornueckne mnomumepsl. benkn. AMUHOKHCIOTHBIA COCTaB
6enkoB. CTpyKTypbl OenkoBoi Monekyibl. [lepBuduHasi cTpykTypa Oenka,
HNenTHIHAs CBsA3b. BTopuuHas, TpeTUyHas, YETBEPTUYHAs CTPYKTYpBHI.
Henarypauus. CaoiicTBa OEJKOB. Knaccuduxarus OEJIKOB.
buonornueckue GyHKIIMU OEIKOB.

VYraepoasl. MoHOcaxapuabl, JIHUCaxapuipl, OJMAIOCaxXapuiabl U
nosucaxapuabl. OOUMi maH cTpoeHus U (PU3NKO-XUMUYECKHE CBOWCTBA
yIaeBo10B. buonornueckue pyHKIMH yTIEBOIOB.

Jlumuapt. ['unpodunsHO-rUAPOdOOHBIE cBOlicTBa. Kiaccubukarms

JIAITAIOB. Tpurnuuepunbl,  ¢GochOIUNUIBI,  BOCKHU,  CTEPOUJIBI.
buonornueckue ¢yHkuuu nunuao. OOmmMe CBONCTBA OUOJOTHUUECKUX
MeMOpaH - TEKyYecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

Hyxkneunoseie kucnorsl. JIHK m PHK. Crpoenue HyKIE€MHOBBIX
kucnor. Hyxneoruasl. Ilpunuun  koMmuiemeHtapHocTd.  IlpaBuio
Yapradda. Crpykrypa JIHK - nBoiinas cnupasib. MecToHaxoXIeHHUE H




ouonorundeckue Gpynkuuu JJHK. Buast PHK. ®yukiuu PHK B knetke.

Crpoenue mosekynsl AT®. Makposprudeckue CBsI3U B MOJIEKYJIE
ATO®. buonornueckue ¢pynkuuu AT®. BoccTtaHoBIEeHHBIE TEPEHOCUHKH,
ux (pynkuuu B kinetke. Cexksennponanue JHK.

CrpykrypHast Ouosiorus: OuOXUMHYECKHE U Ouodusmueckue
UCCIIEIOBAHMSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPBl OHOMOJIEKYJT

Tumel  KJIETOK:  DyKapUOTHYECKass U MPOKAPUOTUYECKAs.
CtpykTypHO-GYHKIHOHATBHBIE 00pa30BaHUS KIETKU.

CrtpoeHue npokapuoTudeckoi kieTku. Kinertounas crenka Oaktepuit
u apxeil. OcoOEHHOCTH CTpO€HUs TeTepoTpoHONM U aBTOTPO(HOU
IPOKAPUOTUYECKUX KIIETOK. MeCTO U pOjIb MPOKAPHOT B OUOIIEHO3AX.

Ctpoenne u (PYHKUMOHUPOBAHHE HYKAPHUOTUYECKOM  KIIETKHU.
[Tnazmarnueckas memOpaHna (mia3manemma). CTpyKTypa MIa3MaTHuYeCKOn
MeMOpaHbl. TpaHCHOpPT BellecTB uepe3 IUIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIN (MU dy3us, odneruennas 1uddy3us), akTUBHBIN (TIEPBUYHBIN
U BTOPUYHBIN aKTUBHBIN TpaHcmopT). [lomymponuiraeMocTh MeMOpaHBI.
Pabora HaTpuii-kanueBOro Hacoca. DHJOLMTO3: MUHOLMTO3, (HarouuTo3.
Ox3o1uTo3. Knerounas crenka. CTpykTypa U QyHKIMHM KJIETOYHON CTEHKU
pacTeHui, rpudoB.

[uronnasma. Iluto3onb. ILluTockener. JIBMXKEHHE IIMTOILIA3MBI.
OpraHouabpl  KJIETKH. OnnomeMOpaHHbIE ~ OpPraHOWABl  KJIIETKHU:
supomiazmarudeckas cetb (OIIC), anmapat [onbaku, JIU30COMBI, HX
cTpoeHrue W (QyHKUMH. B3auMOCBSI3b OJHOMEMOpPAHHBIX OPraHOWIOB
Ki1eTku. CTpoeHHe TpaHyJsIpHOro petukyjgymMa. CHHTE3 pPacTBOPUMBIX
O6enkoB. CuHTE3 KIETOUYHbIX MeMOpaH. [mankuii (arpaHyJsipHBIN)
SHAOIIA3MAaTHUeCKUil  peTuKynyM. CekperopHas «¢yHKIUS —arnmnapara
["osnbmxu. TpaHCIOPT BEMIECTB B KJIETKE. BaKkyoau pacTUTENbHBIX KIIETOK.
Knerounsrit cok. Typrop.

HOHyaBTOHOMHBIe OpTraHOUABI KIICTKHW: MUTOXOHAPHH, IIIIACTUABI.

Crpoenue u OQYHKIMM MHUTOXOHApWUM U muactua. [lepBuunsle,
BTOPUYHBIE W CJOXHBIE TIUIACTUABI (OTOCUHTE3UPYIOLIUX 3JYKapHOT.
XJI0pOIUIACTBI, XPOMOILIACTBHI, JICUKOIIACTHI BBICIIIMX PACTCHHM.

HememOpanubsie opranouasl kiaeTku CrpoeHue u  (QyHKIUHU




HEMEMOpaHHBIX OpraHouoB KieTku. PubGocombl. MukpodumameHTHI.
Mpimeunsie kineTkd. MukporpyOouku. Kierounsiit nentp. CtpoeHue u
JNBUKEHUE JKTYTHKOB MW pecHUYeK. MHUKpOTpYyOOUKHM UUTOILIA3MBI.
LeHnTproIb.

Anpo. OOonouka siipa, XpoOMaTHH, KapHOILIa3Mma, SJIPBIILIKH, HX
cTpoenne u pyHkuu. SAnepHpiii 6eaKoBbI MaTpukc. [IpocTpancTBeHHOE
pacrnoyiokeHue XpomMocoM B uHTepdazHoMm sape. benku xpomaTuHa -
TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
AYKApPHUOT (PaCTUTEIBHOM, J)KUBOTHOM, TPUOHOIN)

AccuMuiIIMS WM JIUCCUMWISILIMSL - JIBE CTOPOHBI METabOoJU3Ma.
Tumbl oOMeHa BeIIeCTB: aBTOTPO(HBIN U TETEPOTPOHBIA. YdacTue
KHCIIOpOJa B OOMEHHBIX Mpoleccax. JHepreTudeckoe obecreueHne
kieTku: npeBpamieHue AT® B oOMeHHbIX mpoueccax. DepMeHTaTUBHBIN
XapakTep peakiuil KIeToyHoro mMeradonuzma. DepMeHThl, UX CTPOCHHUE,
cBoiicTBa u MexaHu3M aeiictBus. Kopepmentsl. Otnuuns GpepMeHTOB OT
HEOPraHWYECKUX  KaTajiu3aTopoB.  benku-akTuBaTtopel U O€NKH-
UHTUOUTOPBL. 3aBUCHMOCTh CKOPOCTH (PEpPMEHTAaTHUBHBIX peakuuil OT
pa3IuyHbIX (AKTOPOB.

[lepBrUYHBIN CHUHTE3 OPTAHUYECKUX BEIIECTB B KiIeTKe. POTOCUHTES.
Ponp xnopomactoB B mporecce QgorocuHTe3a. CBeToBas MU TEMHOBas
da3bl. [IpogykTuBHOCTE QoTOCHMHTE3a. BriusHue paznudHbix GakTopoB Ha
CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEMOCHHTES. Paznoo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HuTtpuduiupyronme  O0akTepuu,  Kele300aKTepuu,  CcepoOaKTepHH,
BOJIOPOJIHBIE OaKTepHH. 3HAYCHUE XEMOCHUHTE3a.

AHaspoOHbIe opranu3Mbl. Bunbr opoxenus. [IpoaykTel OposkeHus U
WX WCIONh30BAHUE UEJIOBEKOM. AHa’pOOHBIE MHKPOOPTAHU3MBI Kak
00BEKTHl OMOTEXHOJIOTHH U BO30YIUTENN OOJIe3HE.

AspoOHBIE  OpraHu3Mbl.  OJTamnbl  SHEPreTHYECKOro  oOMeEHa.
[TogroroButenbHbIM dTam. [JUKOIM3 - OGECKUCIOPOIHOE pACIICTICHUE
TJIIOKO3BbI.

buonornueckoe OKHCJIICHUEC, MM KICTOYHOC JbIXaHHC. Poinp




MUTOXOHJIPHI B TIpolieccax OMOJIOTHYecKOro okucieHus. [luxmmueckue
peaknuu.  OxucnurensHoe  (dochopmmmpoBanue.  [IpemmymiecTna
a’poOHOr0 mMyTH OOMEHa BELIECTB Mepes] aHa3pOOHBIM. DPPEKTUBHOCTH
HHEPreTHUECKOro oOMeHa

Peakunn matpuuyHoro cuntesa. [IpyHIUIT KOMIJIEMEHTApHOCTH B
peakuusax  MaTpUYHOTO  CcuHTe3a. Peanuzanuss  HacleICTBEHHOU
uHpopmaruu. ['eHeTHMYEeCKUH KOJI, €ro CBOWCTBA. TpaHCKpUNIIUS -
MaTpUYHBIN CUHTE3 PHK. [IprHIMIIBL TPAHCKPHUIILUHU:
KOMIUIEMEHTAPHOCTD, AHTHUIIAPAIIIETBHOCT, ACHMMETPUYHOCTb.
Tpancisauust 1 ee 3tanbl. Yuactue TpaHcnopTHeix PHK B OmocunTese
Oenka. YcioBus OuocuHTe3a Oenka. KomupoBaHue amMHUHOKUCIOT. Poiib
pubocoM B OmocHuHTE3E OeKa.

Opranuzanusi T€HOMa Yy MPOKAPUOT U JyKapuorT. Perymsauus
aKTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakoo, XK.
Mano). Perynauus oOMEHHBIX THpolieccoB B KieTke. KieTtouHslit
TOMEOCTa3.

Bupycsl - HekieTouHble (OpMBI KU3HU U OOJMraTHbIE Mapa3uTHI.
CtpoeHue NpOCThIX U CII0KHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupychsie 3a0oieBaHus 4enoBeka, KMBOTHBIX, pacteHui. CITN/,
COVID-19, counanbHble 1 MEAULIMHCKHUE MPOOIJIEMBI

Krnerounslii 1uki, ero nepuosl u perynsmus. Uarepdasza u Muto3.
OcobOenHoctu TmpolieccoB, mporekaronux B wuHTepdasze. Iloarotoska
KIeTKH K  jaeneHuto.  IlpecuHrernyeckuii  (MMOCTMUTOTHYECKHI),
CUHTETUYECKUH W TOCTCUHTETUYECKUH (IMIPEMUTOTUYECKHI) TEepUOabl
uHTepdasbl.

Marpuunbeii cunte3 JHK-permukanus. [IpuHiune! peniaukanuu
JHK: KOMIIJIEMEHTAapHOCTb, IIOJIyKOHCEPBAaTUBHBIN CHUHTE3,
aHTurnapamiensHocte.  Mexanusm  perummkanun  JIHK.  Xpomocomsl.
Crtpoenne xpomocoMm. Temomepsl U Temomepasza. XPOMOCOMHBIH HaOOp
KJICTKH - KapUOTHUIL. J[MITOMAHBIM M TrarIOMIHBI HAOOPBI XPOMOCOM.
I'omonornunsie XpoMocoMsbl. [10J10BbIE XPOMOCOMBI.

Jlenenne knaeTku - MuTo3. CTaguyu MHUTO3a U MPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknmHe3 M nHUTOKMHE3. buronornueckoe
3HaQYEHUE MHUTO3a. Peryminus  MMTOTMYECKOIO  IMKJIA  KIETKU.




[Iporpammupyemast KieTouHasi THOeIb - aloNTOo3.

CDYHKI_[I/IOHaJ'IBHaH Ir¢HOMUKa

Opranusm Kak OMOJIOruYecKas cucreMa

OI[HOKJIGTO‘-IHBIG, KOJIOHHUAJIBHBIC, MHOTOKJICTOYHBLIC OPIraHU3MbI H
MHOT'OTKAHCBBIC OPIraHU3MBI.

@opMbl  pa3MHOXKEHUS  OpraHU3MOB:  Oecrnojioe  (BKJIIOYas
BEreTaTUBHOE) M TMOJ0BOE. Buapl 6ecrnonoro pa3MHOKEHUs: TOYKOBaHUE,
CHOPYJISLUS, parMeHTalNs, KIOHUPOBAHHUE.

[TonoBoe pa3muHokeHue. [lonoBblE KIIETKM, WM raMmeTsl. Menos.
Cragun wmeno3a. lloBenenue xpomocoM B Meno3e. KpoccuHrosep.
buonornuecknii CMbICII MEH03a U MTOJOBOIrO Ipouecca. Menos u ero Mecto
B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3aponpiieBoe pa3BuTue. I'ameroreHes y ;kMBOTHbBIX. [10710BBIE
xene3bl. OOpa3oBaHKME U pPa3BUTHUE MOJOBBIX KiIETOK. CriepMaToreHe3 u
ooreHes. CTpoeHue NoJI0BbIX KIETOK. OII0J0TBOPEHNUE U SMOPUOHAIBHOE
pasBuTHe KUBOTHBIX. CIIOCOOBI OMIIOIOTBOPEHUS: HAPY)KHOE, BHYTPEHHEE.
[TapTeHorenes.

NunuBunyanbHOe pasBuTHE OpraHu3MoB (oHTorenes3). Craauu
IMOpUOTeHe3a KUBOTHBIX (Ha mpumepe Jsrymku). Jpobnenue. Tumb
npobsnenusi. OCOOEHHOCTH APOOICHUS MIICKOMUTAOIMIUX. 3apOJIbIIIEBHIC
JUCTKU (TacTpymsitiusi). 3akiaJika OPraHOB M TKAaHEH W3 3apObIIICBBIX
JUCTKOB. B3anMHOE BIMSHHUE 4YacTe pa3BUBAIONIETOCS 3apojbliia
(amMOpuoOHaNbHAsT MHAYKIM). 3aKiIajKka IjiaHa CTPOCHHUSI KUBOTHOTO Kak
pe3ysibTaT HEPAPXUUYECKUX B3aUMOJCWUCTBUNM TIE€HOB. BimsHue Ha
AMOpPHUOHATIFHOE PA3BUTHE PA3TUYHBIX (DAKTOPOB OKPYKAIOMIEH CpPEIIbI.
Poct u pazButue xuBoTHBIX. [locTamOpuonansHbil Tiepuoa. [Ipsmoe u
HemnpsiMoe paszBuTue. PasButue ¢ Meramopdo3om y OEClO3BOHOUHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buojiornueckoe 3HayeHUE TMPSAMOTO U
HEMPSMOT0 Pa3BUTHUS, UX pacCIpoCTpaHEHHE B mpupoiae. Tumel pocta
KUBOTHBIX. DAKTOPHI PETyJISIIIUU POCTA KUBOTHBIX W desnoBeka. Ctaauu
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS Y JKUBOTHBIX W 4elioBeka. [lepuompl
OHTOT€HE3a YEJIOBEKA.




Pasmuoxkenne u pasButue pacteHuid. ['ametodut u cropodwur.
Meiio3 B )XKM3HEHHOM IUKJe pacTeHuid. OOpa3zoBaHHE CIIOpP B Mpoliecce
Meno3a. ['ameroreHe3 y pacteHuil. OIUIONOTBOPEHHE U PA3BUTHE
pacTUTENbHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHUE Yy IIBETKOBBIX
pactenuii. OOpa3oBaHHe W pa3BUTHUE CEMEHU. MeXaHU3Mbl PETYJIAIUU
OHTOTEHE3a y PACTCHHI U KUBOTHBIX

Hcropust CTaHOBJIEHUS U pa3BUTUS TEHETUKHU Kak HaAyKu. OCHOBHBIE
TEHETUYECKUE TIOHATUS W CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
QJUIEJIbHBIE  TEHBI, AQJIbTCPHATUBHBIC NPU3HAKHA, JOMHMHAHTHBIA W
PELECCUBHBIM NPU3HAK, TOMO3WI0Ta, TETEPO3Ur0Ta, 4YUCTas JIUHUA,
ruopuapl, reHoTun, @eHotun. OCHOBHBIE  METOAbl  I'€HETUKH:
TUOPUI0JIOTMYECKU I, IMTOJIOTUYECKUNA, MOJIEKYJIIPHO-T€HETUYECKHM

Monorubpunnoe ckpeunuBanue. [lepBbiii 3akoH MeHnens - 3aKOH
eAMHO00pa3usi THOPHUIOB MIEPBOTO MOKOJEHUs. [IpaBuio TOMUHUPOBAHUS.
Bropoii 3akoH Menaens - 3aKOH  pacUICIUICHUST  [PU3HAKOB.
[{utonoruueckue OCHOBBI MOHOTHMOPHIHOTO CKpeliuBaHusa. [umoresa
YUCTOTHI FaMeET.

Ananmuzupytomiee  ckpemuBanue.  [IpoMexyTouHbId — XapakTep
HacljienoBaHus. Paciiensienne npu3HakoB IPU HEMOJHOM JOMUHHUPOBAHUH.

HuruOpuaHoe ckpeuuBanue. TpeTwil 3akoH MeHaenss - 3aKoH
HE3aBUCHUMOT0 HACJIEIOBaHUS TNPU3HAKOB. [[UTONMOrMYecKne OCHOBBI
JTUTHOPUHOTO CKPEIIUBAHUSI.

CueryieHHOE HaclieloBaHue TMpu3HakoB. PabGotet T. Moprana.
CueruieHHOE HacleIoBaHUE TEHOB, HApPYIICHUE CLEIUICHUS MEXITY
reHamMu. XpoMOCOMHas TEOpUs HACJIeICTBEHHOCTH.

I'enetnka 1mosma. XpOMOCOMHBIM MEXAHU3M ONPEICIICHUS I10JIa.
AyYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBIN M TeTepOraMeTHBIN
noj. ['eHeTnueckass CTpPyKTypa IOJOBBIX XpomocoMm. HacnenoBanue
IIPU3HAKOB, CLEIUJIEHHBIX C IOJOM. ['€HOTHII Kak LEIOCTHAas CUCTEMA.
[ImeioTponust - MHOMKECTBEHHOE JEMCTBUE Te€HA. MHOXECTBEHHBIN
ajenusM. B3auMonencTBue HealsenbHbIX T'€HOB. KOMILIEMEHTapHOCTD.
Onucras. [lonumepus

BzaumoneiictBue reHotuna W cpeasl  MpH  POPMHUPOBAHUU
¢enotuna. I3MeHUNBOCTH NMpU3HAKOB. KauecTBEHHbIE U KOJUYECTBEHHBIE




IIPU3HAKU. BI/II[BI N3MCHYMBOCTH: HCHACJICACTBCHHAA U HACJICACTBCHHAs.

MonupukanoHHas U3MEHUYUBOCTh. Ponb cpeasl B popMUpOBaHUU
MOAM(UKAIMMOHHON  M3MEHYMBOCTH. Hopma  peakiuu  mpu3HaKa.
Bapuanuonnsiii psan u BapuannonHas kpusas (B. Moranncen). CBolicTBa
MO (PUKAIIMOHHOW N3MEHYUBOCTH.

I'eHoTunmyeckass W3MEHUYHBOCTh. (CBOWCTBA T'E€HOTHUITMYECKOM
W3MEHYMBOCTH. BHABI T€HOTHIIHYECKOM M3MEHUYMBOCTH: KOMOWHATHBHAS,
MYyTAaI[MOHHAs.

KomOunaTuBHasi W3MEHUYMBOCTh. Mel03 M MOJOBOM TMpolece -
OCHOBAa KOMOWHATHBHOM HW3MEHYMBOCTH. Poiab  KOMOHMHATHBHOU
W3MEHYHUBOCTH B CO3JJaHUM TEHETHYECKOTO pa3sHoOoOpasus B IMpeseiax
OJIHOT'O BUJA.

MyTanuoHHasT ~ WU3MEHYMBOCTb.  Buapl  MyTanmii:  T'€HHBIE,
XpOMOCOMHBIE, T€HOMHbIE. CIIOHTaHHBIE M WHAYLHUPOBAHHBIE MYTALMH.
SAnepHble W nUTOIUIaA3MaTU4YecKue MyTanuu. COMAaTHYECKHE U IOJIOBBIE
MyTauuy. [IpuurHEl BOSHUKHOBEHUA MyTalui. MyTareHbl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOIO IIpolecca. 3aKoH
TOMOJIOTHYECKUX PSJIOB B  HacieAcTBeHHOM wu3MeHuuBoctu (H.N.
BasuiioB). BaesinepHast ©”3MEHUMBOCTh M HACJIEICTBEHHOCTh

Kapuorun uemoBeka. MexayHapoHas mporpamma HCCIIEIOBAHUS
r€HOMa  4YeJoBeKa.  MeTonbpl  M3y4YeHHs]  TEeHETUKM  YeJIOBEKa:
ICHEaJOTUUECKU, OJM3HEIOBBIM, MUTOTCHETHUYECKUM, IOIMYISIIHOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE
OIPEICIICHUE FCHOTHUIA; ITOJJHOTEHOMHOE CEKBEHHUPOBAHUE,
FEHOTUIIMPOBaHMWE, B TOM 4ucie ¢ 1nomoupo  [I[P-ananu3a.
HacnencrBennbie 3a0osieBaHUsI uejoBeKa. [ €HHbIE U XPOMOCOMHBIE
0oJie3HU YenoBeKka. boye3Hu ¢ HacaeACTBEHHOU MPEAPACTIONOKEHHOCTHIO.
3HaYCHUE MEJIUIMHCKON TEHETHMKU B NPEAOTBPALICHUM U JICYEHUH
IreHETUUECKHUX 3a00eBanni yeaoBeka. CTBOJIOBBIC KICTKU

JlomecTukanus U CENeKIusA.  3apOoXKIECHUE  CEJIeKIUU U
noMectukanuu. Yuenue H.M. BaBuioBa 0 LEeHTpax HPOUCXOXKIECHUS U
MHOT000pa3usi KyJIbTYpPHBIX pacTeHUM. POJIb ceneKInu B CO3/IaHuN COPTOB
pacteHMii W 1noponx KMBOTHBIX. CopT, mnopoaa, IWTaMM. 3aKOH
FOMOJIOTUYECKHX PSAJOB B  HACIEACTBEHHOM u3MeHuuBoctn H.UA.




BaBI/IJIOBa, €ro 3Ha4Y€HME 115 CEICKIIMOHHOM pa6OTBI.

MeTobl ceneKIIMOHHOM paboThl. MIcKycCTBEHHBIN OTOOP: MacCOBBII
U WHIUBUAYAIbHBIM. JTanbl KOMOMHAIMOHHOM cenekiuu. HcnbiTanue
MIPOU3BOAMTEIICH 1O MOTOMCTBY. OTOOp MO TEHOTHUITY C TMTOMOIIBIO OTICHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO T€HOTHUITY ¢ moMoIbio aHanu3a JJHK.

W cKyccTBEHHBI MyTareHe3 Kak METOJ CEJIEKIMOHHON paloThlI.
PamnanMoHHpli M XUMHWYECKMH MYTAareHe3 KakK HCTOYHUK MYTalud y
KyJIbTypHBIX ~ (OpM  OpraHm3moB.  Vcmonbp3oBaHHE  T€HOMHOTO
penakTUpoBaHUs U MeToAoB pekoMmOuHaHTHBIX JIHK 1 mosydenus
HCXOJHOTO MaTepualla Juisi CEJICKIUH.

[Tonydyenne  moauriougoB.  BHyTpuBHMIOBas  ruOpuau3aIius.
brnu3kopoacTBeHHOE CKpemmBaHue, Wiau WHOpuauHT. HepoacTtBeHHOE
CKpellluBaHWe, WM ayTopuauHr. lerepo3uc ©W  €ro  NPUYUHBIL.
Hcnons3oBanue reTepo3uca B cenekuuu. OTaaneHHas THOpHIN3aIivs.
[Ipeononenue Oecmionus MEKBUIOBBIX THOPUAOB. JOCTHIKEHUS CEIECKIINT
pacTEHUM U )KUBOTHBIX

OOBEKTHI, HCIOJB3yeMble B OHWOTEXHOJOTHH, - KJICTOYHBIC U
TKaHEBbIC  KYJIbTYpPhl, = MHUKPOOPTaHM3MBI, WX  XapaKTCPHUCTHKA.
TpanuuuronHas OMOTEXHOJIOTHS: xJje0o1eueHue, MOJTy4YeHUe

KHUCJIOMOJIOYHBIX HPOAYKTOB, BUHOAENUE. MUKPOOHOIOTHYECKUI CUHTES.
OOBEKTBl MHKPOOHMOJIOTHYCCKUX TeXHojorui. I[IpomsBoacTtBo Oernka,
AMUHOKHCIOT WM  BUTAaMUHOB. VICKYCCTBEHHOE  OIUIOJOTBOPEHUE.
PexoHCTpyKIMsST AWIEKIETOK W KIOHUPOBAaHME KUBOTHBIX. Mertox
TPAHCIUIAHTALMH SIIEP KIETOK.

XpOMOCOMHasl ¥ I'eHHasi UHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha
u  KoHcTpyupoBanue pekomOuHanTHeIX JIHK. JlocTtwkenuss
MEPCIIEKTUBBl XPOMOCOMHOW H TEHHOM WHXEHEpUU. MEIUUMHCKUE
ouotexHosnoruu. Mcnonab3oBaHue CTBOJIOBBIX KIETOK

Cucrema 1 MHOTOOOpa3ue OPraHUIECKOTO MUpPa

buonoruueckoe pasnooOpasue opranu3moB. CoBpeMeHHasi cucTeMa
opranuyeckoro  mwupa. [lpuHnunsl kr1accuuKamuyl  OpPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.




OCOOEHHOCTH CTPOCHUSI U KU3HEACSITEIBbHOCTH OJIHOKJIETOUYHBIX
opraHu3MoB. bakTepun, apxeu, OJHOKICTOYHBIE TPUOBI, OJTHOKICTOYHBIC
BOJIOPOCHH, Jpyrue npotuctbl. KonoHuanbHble OpraHusmbl. [[BuxkeHue
OJTHOKJIETOYHBIX OPraHU3MOB: aMeOOUJIHOE, >KTYTHUKOBOE, PECHUYHOE.
3ammTa |y ~ OJHOKJIETOYHBIX  OpraHu3MoB.  Paszmpaxumocts y
OJIHOKJICTOUHBIX OPraHu3MOB. TakcHUCHI

MHOrokneTouHbIe pacTeHusl. B3aumocssi3p yacTeu
MHOT'OKJIETOYHOTO OpraHus3Ma. TKaHW, OpraHbl M CHUCTEMBI OpPIaHOB
MHOTOKJIETOYHOIO opranu3sMa. Opranmsm Kak eauHoe I1enoe. TkaHu
pacTteHui. Tumbel pacTUTENBHBIX TKAaHEW: oOpa3zoBaTeibHas, MOKPOBHAs,
NpOBOJALIASL, OCHOBHAasA, MexaHudeckas. (OCOOEHHOCTH CTPOECHHS,
(GyHKLUHNA U PacioIOKEHHS TKAHEH B OpraHax pacTeHUN

BereraTuBHble W TE€HEpATHBHBIE OpraHbl pacTeHuil. DyHKIUU
opraHoB u cucrteM opraHoB. Kapkac pacrenuil. JIBuxeHue
MHOTOKJIETOYHBIX PAaCTEHHUW: TpONM3Mbl M HacTuu. lloriomenue BOAbI,
VIJEKHUCIIOrO ra3a W MHHEpPaJbHBIX BEIIECTB pacTEeHUsIMU. JlpIxaHue
pactenuil. J{udgdysus razoB yepe3 MOBEPXHOCTh KIETKU. TpaHCHIOPTHbBIC
CUCTEMBI pacTeHU. Belaenenne y pacTeHuil. 3aiuTa y MHOTOKIIETOYHBIX
pactenuii. Kyrtnkyna. CpeacrBa NMAacCMBHOM MW XMMUYECKOW 3allUTHI.
OUTOHIUBI.

Paznpaxxumocte u perynsuus y oOpraHu3moB. PaznpaxumocTts u
peryisiiMss 'y MHOTOKIIETOYHBIX pacTeHuM. POCTOBBIE BemiecTBa U HUX
3HAYEHUE

MHOTroKJI€TOUYHbBIC J)KHUBOTHBIEC. B3aumMocBs3b yacTen
MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl W CHCTEMbI OpPTraHOB
MHOTOKJIETOYHOTO opranu3ma. Opranusm Kak enuHoe 1enoe. ['omeoctas.
TxkaHu )KMBOTHBIX M YeJIOBEKa. THUIBI )KUBOTHBIX TKaHEH: dIIHUTEIHAIbHAS,
COeIMHUTEIbHAs, MblllIeuHas, HepBHasi. OCOOEHHOCTU CTPOEHUS, PYHKIIHI
Y PACIIOJIOKECHUS TKAaHEW B OpraHax >KUBOTHBIX U YEJIOBEKa

Opranel U CHCTEMBI OpPraHOB >XUBOTHbIX. (DYHKIWH OpPraHOB H
cucteM opraHoB. Onopa Tena opraHu3MoB. CKeleTbl OAHOKJIETOYHBIX U
MHOI'OKJIETOYHBIX JKMBOTHBIX. HapyXHbBIM ¥ BHYTPEHHUH CKeEJeT.
CrpoeHue U TUIIBI COETUHEHUS KOCTEM.

I[BI/DKCHI/IC MHOTOKJICTOUHBIX JKMBOTHBIX. [InMTaHMe JKHUBOTHBIX.




[IuTanne T1O3BOHOYHBIX JKMBOTHBIX. JIpIXaHMe KMBOTHBIX. KoxkHOE
neixanue. JKaGepHoe U JISTOYHOE JIbIXaHHE.

JIpIXaHue TMO3BOHOYHBIX MHBOTHBIX. DJBOJIOLIUOHHOE YCIIOXKHEHUE
CTPOCHMS JIETKMX II03BOHOYHBIX >KMBOTHBIX. /J[pIxarenpHas cucrema
yenoBeKa. MeXaHu3M BEHTWISALWU JIETKUX Yy NTHLl U MIICKONUTAOIINX.
TpaHCIIOPT BEIIECTB Yy OPraHW3MOB. [PaHCIOPT BEIIECTB y KUBOTHBIX.
KpoBeHocHas cucrtema u ee opraibl. KpoBeHOCHas1 cucTeMa I03BOHOYHBIX
KUBOTHBIX. Kpyrum KpoBooOpaiieHus. OBOIIOLNUOHHBIE YCIIOKHEHUS
CTPOEHUsI KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKUBOTHBIX. Bhlenenue y
OpraHn3MoB. BpineneHnne y KUBOTHBIX. COKpaTHUTENBHBIE BaKyOJIH.
Opransl  BeigeneHus. CBSA3b  TOJIOCTM Tela € KPOBEHOCHOW W
BBIJICTIMTEIILHON CUCTEMAaMH. BplneleHre y NO3BOHOYHBIX JKWBOTHBIX.
3ammTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKPOBBI M HMX IPOU3BOJHBIE.
PaszgpaxkxumocTe M peryjsiiMss 'y OpraHusMoB. Pasznpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxuMocTh U peryisauus y
MHOT'OKJIETOYHBIX PaCTEHUU. POCTOBBIE BelleCTBA U UX 3HAYCHHE.

HepBHas cuctema u pediaekTopHas peryssiius y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cuctema u ee oTaesbl. DBOJIOLMOHHOE YCIOKHEHHE
CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputmMoB U mporpamMm s 3h(EeKTUBHON
GyHKIMOHATBFHOW aHHOTAIlMM TEHOMOB, TPAHCKPUIITOMOB, MPOTEOMOB,
MeTab0JIOMOB MUKPOOPTaHNU3MOB, PACTCHH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBLE

Oprasbl ¥ CHCTEMbI OpPraHoOB 4esoBeka. OTACIBI TOJIOBHOTO MO3Ta
TTO3BOHOYHBIX JKHBOTHBIX. Pedieke u pedexropras nyra. besycioBHbie u
ycioBHbBIE pediiekchl. ['ymopanbHas perynismus U SHAOKPUHHAS CHCTEMa
JKUBOTHBIX M 4YeJioBeKa. JKese3bl SHIOKPUHHOM CUCTEMBI U UX TOPMOHBI.
JlelictBrue TOpMOHOB. B3anMMOCBS3b HEPBHOM W JHAOKPUHHOW CHUCTEM.
['mmoranamo-runodusapuas cucrema. Peduexc m pediexropnas myra.
be3ycroBHbIE U yCcTOBHBIE pedIeKChl

3amura opraHu3ma ot OosiesHed. MIMMyHHasi cucrteMa yenoBeka.
Kierounblit u rymMopaibHbIi UMMYHUTET. BpOKIeHHBIN, TPHOOPETEHHBIM
cnenuuyeckuii ~ UMMYHHUTET.  Teopusi  KJIOHAJIbHO-CEIEKTUBHOIO




ummyHuteta (II. Opaux, @.M. bepuer, C. Tonerasa). BocnanurenbHbie
OTBETHl OPraHu3MOB. PoJb BpOXKIAEHHONO HUMMYHUTETAa B PpPa3BUTUHU
CUCTEMHBIX 3a00JIeBaHUI

KpoBeHocHas cucrema u ee opransl. Cep/le, KpOBEHOCHBIE COCYIbI
1 KpoBb. Kpyru kpoBooOparmienus. Pabora cepaia u ee peryssius

Jpixanue yenoBeka. Juddy3us ra3zoB yepe3 MOBEPXHOCTh KIIETKHU.
JlpixaTenapHasi cucTemMa uenoBeka. JlpIxaTelbHasi MOBEpXHOCTh. Perynsnus
nbIxaHus. JlpixarenbHble 00bEMbI

[InmeBapurenbHas cucrema 4esioBeka. OTAensl MUIEBapUTEILHOTO
TpaKTa. [InmeBapuTenbHbIE JKEJIE3BI. BryTtpunonoctHoe u
BHYTPUKJIETOYHOE IUILEBAPEHUE

IlokpoBel M wux mnpousBoaHbsie. Opransl BolaeneHus. llouxwm.
Crpoenne u (QyHKUMOHMpOBaHHE HedpoHa. DunbTpanus, cexkpeuus u
oOpaTHOE BcCachlBaHHE KaK MEXaHHU3Mbl PabOThl OPraHOB BBIACIICHUS.
OO6pa3oBaHue MOYH Yy YeIOBEKa

JIBrKkeHue 4enoBeKa: MbllleyHas cucrema. CKeJIETHBIE MBIIIIBI U
ux pabora. CTpoeHHUE U TUIbI COETUHEHHS KOCTEH

Teopus sBomtonnn. Pazsutue x’u3Hu Ha 3emiie

OBomonnonHas teopus Y. JlapsuHa. [Ipeanocbuikun BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenpbHocTh Y. JlapBuHa.

JIBikyuue cuibl dBojonuu BUgoB no Y. JlapBunHy (BbICOKas
WHTEHCHUBHOCTD Pa3MHOXEHUS OpPraHHU3MOB, HACJIeJICTBEHHAs
W3MEHYUBOCTh, OOpb0a 3a  CyIIECTBOBAaHHE, €CTECTBEHHBIH U
HCKYCCTBEHHBIH 0TOOD).

Odopmnenue  cuHteTmdyeckoid  Teopuu  dBomouuu  (CTD).
Helitpanbhas Teopust sBomonuu. CoBpeMeHHast 3BOIIOLIMOHHAs OMOJIOTHS.
3HaueHue OHBOJIIOLMOHHOW TeopuH B (POPMHUPOBAHUM ECTECTBEHHO-
Hay4YyHOU KapTHUHbI MUPa

[TonynAums Kak 3jieMeHTapHasl eauHuua 3Boronuu. CoBpeMeHHbIE
METO/Ibl OLEHKHA T€HETHYECKOTO PazHOO0Opa3usi U CTPYKTYphI MOMYJISALUHN.




N3menenne reHodoHIA TOMYJSAIMU KaK 3JIEMEHTAPHOE HBOJIOIMOHHOE
sBJIeHHE. 3aKOH TeHeThuueckoro paBHosecus Jx. Xapnau, B. BaitnO6epra.

OneMeHTapHble  (DaKTOpBl  (OBIKYIIME  CHJIBI)  DBOJIIOIUH.
MyTtanunonssiii nporecc. KomOunarupuast u3smMmeHUnBOCTh. [petid reHoB -
Clly4yailHble HEHANpPaBJICHHbIE U3MEHEHMS YacTOT ajlieJed B MOMYJIALHIX.
O dext ocroBarens. Murparuu. M3omsauus nonyasauuii: reorpaguaeckast
(mpocTpaHcTBEHHAas ), Onosiornyeckas (penpoyKTUBHAS).

EctectBennbIit 0TOOp - HanmpaBistoUHil pakTop 3BOIIOIUH. DOpMbI
€CTECTBEHHOTO OTOOpa: ABMXKYLIMM, CTAOMIM3UPYIOLINH, pa3pbIBAIOLIMIA
(mu3pynTtuBHbIN). [TonoBoit 0T0O0p.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOIBOJIOIUH.
Bo3HukHOBEHHE TPUCHIOCOOJIEHUM y OpraHu3MoB. ApoMopdo3sl U
uauoanantanud.  [lpumepsl  TPUCHIOCOONIEHMM Yy OpraHU3MOB.
OTHOCHUTENIBHOCTh PUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u cTpykrypa. BugoobpazoBanue kak pe3yiabTaT
MUKpOdBOIOIMH. M30ms1us - kioueBoid paktop BumpoodpazoBanus. [lytu
U CcrnocoObl BHI000pa30oBaHMs: ajonaTpudeckoe (reorpaduyeckoe),
CUMIIaTpUueckoe (PKOJOTUYECKOoe), '"MrHOBEHHOE" (MOJIUIIONAN3alus,
rubpuauzanus). JJIMTeTbHOCTh BOIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Ponp sBOMIONIMOHHON OMosiorHH B pa3pabOTKe HAy4YHBIX METOIOB
COXpaHEeHHMs OuMopa3zHOoOOpa3usa. MUKpPOIBOIMIONMS W KOIBOJIOLUS
MapasuToB W WX XO031¢B. MeXaHW3Mbl (POPMHUPOBAHUS YCTOWYUBOCTH K
aHTHOMOTHKAM M CITIOCOOBI OOPHOBI ¢ HEl

MeTtonabl u3yueHus: Makpo3BotoLnu. [laneoHToNOrnYeCKre METOIbI
uzydeHus: 3Bosonuu. [lepexomubie Gopmbl U (HUITOTEHETUYECKUE PSABI
OpPTaHHU3MOB.

buoreorpapuyeckne Meroapl U3ydeHHS dBojonuu. CpaBHCHHE
dbaopel 1 (dayHbl MaTEPUKOB U OCTPOBOB. buoreorpadudueckue obiactu
3emui. BUIbI-0HIEMHUKH U PEITUKTEHI.

OMOPHOJIOTHYECKHUE W CPaBHUTEITHLHO-MOP(HOIOTHIECKUE METOJIbI
M3y4YE€HUS DBOJIONMU. [ €eHETUUECKE MEXaHU3MbI SBOJIIOLIMA OHTOTEHE3A U
MOSIBJIEHUS] DBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W AHAJIOTUYHbBIC




opranbl. PyaumeHTapHble OpraHbl W aTaBU3Mbl. MOJEKYJISAPHO-
TeHeTUYeCKre, OMOXMMHYECKHEe W MaTeMaTHYeCKHEe METOJAbl H3yYeHUs
BOMIOLMU. ['oMosiornuHble TeHbl. COBPEMEHHBIE METOJBl MOCTPOEHUS
(UIOreHEeTUYECKUX JEPEBbEB. XPOMOCOMHBIE MYTALMA M 3BOJIIOLMS
T€HOMOB.

OO6mme 3aKkoHOMEpPHOCTH (TpaBWiia) 3BoJonuMH. HeoOpaTUMOCTh
IBONTIOIMH. AnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB SBOJIOIAN

HayuHble TUnoTe3sl NpOUCXOKIACHUS KU3HU Ha 3emiie. AOHoreHes
U TmaHcnepMusd. JloHaydHbIE MPEACTABICHUS O 3apOXKICHUHM >KU3HU
(kpeamoHu3M). ['mnore3a MOCTOSIHHOIO CaMO3apOXACHUS JKU3HU U €€
onposepxkerre onsitamu D. Penn, JI. Cnamrannanum, JI. Ilacrepa.
[TpoucxoxneHne XU3HU U aCTPOOHOIIOTHUSI.

OcCHOBHBIE JTanbl HEOPraHUYecKoW sBosrounu. [lnanerapnas
(reosoruyeckas) OABOJIOIUSI. XUMHUYECKas HSBOJIONHUSA. AOHOTEeHHBIN
CHUHTE3 OPraHMYECKUX BEIIECTB U3 Heopranndeckux. Onsir C. Mumiepa u
I FOpu. OO0pazoBanue mnoauMepoB u3 MoHomepoB. KoanepBatHas
runore3a A.M. Onapuna, runore3a nepsuaHoro OynboHa JIx. Xonnelna,
reHetuyeckas rumore3a I'. Memnepa. Pubosumer (T. Yek) m rumoresa
"mupa PHK" V. I'unbepra. ®opmupoBanue MeMOpaH U BO3HUKHOBEHUE
MPOTOKJIETKH.

Uctopus 3emin u MeTonbl ee u3ydeHus. Mckomaemble
opraHuuyeckue octatku. ['eoxpoHosiorusi u ee MeroAsl. OTHOCUTEIbHAS U
aOCOJIOTHAs TeoXpOHOJIOTHS. ['€0OXpOHOJIOTrMYECcKas IIKaua: 30HBI, 3PbI,
IIEPUOJIBL, DITOXHU.

Havanpapie o3Tanbl  opraHudyeckord odBostonuu. IlosiBieHue u
HBOJIIOIMSL TIEPBBIX KIETOK. OBOJIOLMS MeTabonau3ma. Bo3HMKHOBeHHE
nepBbIx 3kocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIJIGHKH KakK aHajor
nepBbix Ha 3emuie  cooOmectB. Crpomaronutel. [IpokapuoTel 1
DYKapHUOTBHI.

[Ipoucxoxnenne  dykapuor  (cuMOuMOreHes).  DBOJIOLMOHHOE
IIPOUCXOXKICHNE BUPYCOB. [Tpoucxoxnenue MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HHKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPTraHU3MOB.

OCHOBHBIEC  DTaITbI SBOJJIIOIIMKW  BBICIIHX paCTeHHﬁ. OcHOBHBIC




apomop¢o3sl pacteHuii. Boixos pactenuii Ha cymry. [losBneHue ciopoBbIx
pacTeHuid W 3aBoeBaHMe HMMH cymd. (CeMEHHblE  pAaCTEHHS.
[Iponcxoxk1eHNE BETKOBBIX PACTCHU.

OcHOBHBIE d3Tambl JBOJIONMHM KUBOTHOTO Mupa. (OCHOBHBIC
apomop¢03bl KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB -
MOSIBJICHHE COBPEMEHHBIX THMOB. [lepBbie XOpaoBbIie KUBOTHBIE. JKU3HB B
BOJI€. DBOJIOLUS MTO3BOHOYHBIX. [Iponcxoxaenne ampuOnii U penTUiIn.
[IponcxoxkaeHne MIIEKONHUTAIOMMX M NOTUL. [IpUHIMI KIIOYEBOTO
apomop¢o3a.  OcBoeHue  O€CIIO3BOHOYHBIMU U MO3BOHOYHBIMU
KUBOTHBIMU CYLIH.

Pa3zButne xu3HM Ha 3eMJie TO HpaM M IIepUOJiaM: apxewu,
MIPOTEPO30M, Taneo30i, Me3030H, KaitHO30M. OOImas XapaKTepuCTHKa
KIUMaTa W reojoruueckux mporeccoB. IlosBieHue u  pacuBer
XapaKTepHBIX OPraHU3MOB. YTJeo0pa3oBaHUE: €ro yCIOBUS U BIMSHUE HA
ra3oBbIii COCTaB aTMOC(EPHI.

MaccoBbple BBIMUpAHUS - DKOJOTMYECKUE KPU3UCHI IPOILIOTO.
[IppunHBl ©  ClIEOCTBUS  MAacCOBBIX  BbIMHpaHuil. COBpEMEHHBIN
HKOJIOTUYECKUIN KPU3HC, ET0 OCOOEHHOCTH

Pazpgensr w 3agaum  aHTpomosiorud. MeToAbl  aHTPOIOJIOTHH.
CraHoBJIEHHE MIPEICTABIICHUIN 0 MIPOUCXOKICHUN yeJIoBeKa.
CoBpeMEHHbIE HaAYYHbIE TEOPUH.

Cx01cTBO 4UenoBeKa ¢ KMBOTHBIMH. CHCTEMaTHYECKOE ITOJIOKCHHE
yenmoBeka. CBuaeTenbCcTBA  CXOJACTBA  YENOBEKAa € JKMBOTHBIMU:
CpPaBHUTEIBHO-MOP(OJIOTUYECKHE,  dMOpHooTHUYeckue,  (pu3nonoro-
OMoXMMHYECKHe, NoBeJcHYeckrue. OTIMYus 4YeJloBeKa OT >KMBOTHBIX.
[IpssMOXOXKI€HUE M KOMILJIEKC CBSA3aHHBIX C HUM NPHU3HAKOB. Pa3Butue
TOJIOBHOTO MO3Ta M BTOPOW CUTHAJbHON CHCTEMBI.

JBrkymue cuibl  ((hakTophl) aHTPONOreHe3a: OUOJIOrMYecKue,
couuasibHbie. COOTHOIIEHHE OMOJIOTMUECKMX M COLMAIIBHBIX (DAaKTOPOB B
aHTPOITOT€HE3E.

OCHOBHBIEC CTaJUM AHTPOIOreHE3a. ABCTPAJIONUTEKUA - JBYHOTHE
MPEOKH JroAeh. YenoBek yMelnblid, IEPBbIE U3TOTOBIECHUS OPYIAUN TPy.a.
UYenoBek mpsAMOXOJSIIUA U MEPBBIM BBIXOJ JIFOACH 3a mpeaenbl AQpuku.
YenoBek reiaenb0eprcKuil - 0OmmiA MPeI0K HEaHIePTATbCKOTO YeI0OBEKa




M 4YeJIOBEKa pasyMHOro. YenoBeK HEAHACPTAIbCKAM KakK BHUJ JIIOACH
XOJIOOHOTO  KiauMmara. YeynoBeKk pasyMHBIM COBPEMEHHOIO  THIIA,
JICHUCOBCKHI YEJIOBEK, OCBOCHNE KOHTMHEHTOB 3a npeaenamu AQpuku.

DOBONIONUST COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOpD B
HNOMyJSIUSIX 4YeNoBeKa. MyTallMOHHBIM TPOLECC H  MOJIUMOP(U3M.
[TomynsiiiioHHBIE BOHBL, Ipeiid reHoB, murpanus u "3¢pdext ocnoBatens"
B TOMYJISILIUSIX COBPEMEHHOTO YeIOBEeKa.

UYenoseyeckne pacel. [lomstme o pace. bonbmme pacsr:
eBporeonIHasl (eBpasuiickas), aBCTpallo-HETpouAHasl (3KBaTOpUalbHAsA),
MOHIOJION/IHAs (a3uaTcko-aMepHuKaHcKas). Bpems u mytu paccenenus
4yeJloBeKa [0 IulaHeTe. EIWHCTBO denoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocoOaeHHOCTh YeaoBeKa K pa3HbIM
YCJIOBUSIM OKpYy»Karwoliei cpenbl. BiusHue reorpaduueckoil cpeabl u
npetida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKa

DKOCHUCTEMBI U MMpuCymunuec MM 3aKOHOMCPHOCTH

Paznene! u 3anaun sxonorun. CBA3b SKOJOTHH C IPYTUMU HAYKAMMU.

Metoasl skonoruu. llosneBbie HaOMOAEHUS. ODKCIEPUMEHTHI B
AKOJIOTUM: TPUPOJHBIE U J1abopaTopHble. MojenupoBaHue B SKOJOTHH.
MOHUTOPHUHT OKPYKAaKOIIEH Cpeabl: JIOKAJIbHBIA, PETHOHAIBHBIA U
r100aIbHBIN

Okonornueckre (aKTOppl M 3aKOHOMEPHOCTH MX JICUCTBHSI.
Knaccuduxkanus sxonorudeckux (GpaxTopoB: aOMOTUYECKHE, OMOTUYECKHE,
anTpororeHnple. OOmMe 3aKOHOMEPHOCTH JIEHCTBHS OSKOJOTHYSCKHUX
daktopoB. IlpaBuno wmunumyma (K. Illopenrens, 0. JIubOwux).
TonepaHTHOCTh. DBPUOMOHTHBIE 1 CTCHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue (Qaxtopbl. CBeT Kak 3KOJOTMYECKH (akTop.
[elictBue pa3HbBIX YYacCTKOB COJIHEUHOTO CIIEKTpa Ha OPTraHU3MBL.
DKOJIOTUYECKHUE TPYIIIBl PACTEHUN U KUBOTHBIX IO OTHOLIECHHIO K CBETY.
CurnanbHast ponb cBera. DoromepuoausMm. Temmeparypa  Kak
sKojorudeckuid ¢daktop. JlelictBue TeMmmepaTypbl Ha OPTaHU3MBI.
[ToiikunoTepMHbIE W TOMOHOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.




Bnaxnocte kak okojormueckuit  ¢akrop. IIpucnocobnenus
pacTeHuil K Mojajep>KaHuio BogHoro OamaHca. Knaccudukamus pactenuit
10 OTHOWIICHWIO K Boje. [IpucrmocoOneHusi >KUBOTHBIX K W3MEHEHHIO
BOJIHOTO PEKUMA.

Cpenpl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3EMHO-BO3AyLIHA,
MOYBEHHAs1, TTyOMHHAs MMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. PU3NKO-
XMUMHUYECKHE 0COOEHHOCTHU cpesl oOuTaHusi opraHnuzMoB. [IpucnocoOnenus
OpPTaHMU3MOB K KM3HH B PAa3HbIX CpElax.

buonornueckue PHUTMBEIL. Baemnue n BHYTPCHHHC PUTMBI. CYTOT{HBIG
N TOAUYHBIC PHUTMBI. HpI/ICHOCO6J'I€HHOCTB OpraHu3dmMoB K CC30HHBIM
U3MCHCHHUAM yCJ'IOBI/Iﬁ JKHU3HU.

XKuznennsie Gopmbl opraHuzMoB. [loHsATHE O XKU3HEHHOU (opMme.
XKuznennole (GOpMbI pACTEHUM: JEpEeBbsl, KYCTAPHUKH, KYCTApHUUKH,
MHOT0JIETHUE TPaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (POPMBI )KUBOTHBIX:
TUAPOOUOHTBI, T€OOMOHTHI, a’pOOHOHTHI. (OCOOEHHOCTHM CTPOEHUS H
oOpa3za KM3HH.

buotnueckue ¢daktopsl. Buabl OMOTHYECKMX B3aUMOJICHCTBUI:
KOHKYPEHIUS, XHUIIHUYECTBO, cUMOMO3 u ero ¢opmbl. Ilapasutusm,
KooTeparnus, MYTYyaJIu3M, KOMMEHCAJU3M (KBapTUPAHTCTRO,
HaxjeOHu4ecTBo). Herpoduueckue B3auMoaeucTBUS  (TOMUYECKUE,
dbopuueckue, dadpudeckre). 3HAYCHUE OHMOTHYCCKHX B3aMMOCHCTBHIA
JUISL  CYIIIECTBOBAHMUS OpPraHM3MOB B cpefae oburtanus. [lpuHnun
KOHKYPEHTHOTO UCKJIFOUEHUS

DKOJIOTUYECKHE XapaKTepUCTUKH nomyisiuu. [lomymsiumst kak
Ouonornyeckas cucrema. Poib HEOIHOPOTHOCTH Cpelbl, (PU3UUECKUX
OapbepoB M OCOOEHHOCTEH Ouoysioruu BHUJIOB B  (OPMUPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYphl momyisiuil. OCHOBHBIE TMOKa3aTelu
TOMYJISIIIAN: YUCIIEHHOCTh, TUIOTHOCTh, BO3PACTHAS M MOJIOBasi CTPYKTYpa,
POXKIaeMOCTh, PUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAITHSL.

DKoJoru4eckass CTpykrypa mnonyisuuu. OleHka 4YHCICHHOCTHU
nonyasinuu. JluHamMuka nonyisuuu U ee  perynsuus. buotnueckuii
MOTEHIMAJl IONyIsAunu. MoaenupoBaHue JUHAMUKU nonyssinunu. Kpussie
pocTa 4YHCIEHHOCTH mnonyisuuu. KpuBble BbpDKMBaHUA. Perynsuus
YUCJICHHOCTHU MOMYJIAINNA: POJIb (AaKTOPOB, 3aBUCAIINX M HE 3aBUCSIINAX OT




IJIOTHOCTHU. DKOJOTHYecKue cTpareruu BusoB (r- u K-crparerun).

[lonsstTue 00 »SKkonoruuyeckoil Hume BuAa. MecTooOUTaHue.
Muoromepnas wmoaenb dkosormdeckor Humm Jx.M. XatumHCcona.
Pa3mepsl skonorndeckoit HUIK. [loTeHIManbHas U peaan30BaHHAs] HULIN.

Bun kak cucrema nonyisiquid. Apeansl BUAOB. Buael m o ux
JKU3HEHHBIE CTpAaTEerMU. 3aKOHOMEPHOCTH TOBEJAEHUS ¢ MUTpalui
JKUBOTHBIX. bHOJIOrHYecKrne NHBA3UU Yy KEPOIHBIX BUJIOB

CooOmectBa opranu3sMoB. buoneHo3 u ero crpykrypa. Cszu
MEXIy OpraHu3MaMu B OHMOIlEHO3€. DKOCHCTEMa KaK OTKpBITas CHCTeMa
(A.x. Tencnu). OyHKIUOHATIBHBIE OJIOKM OPraHHU3MOB B JKOCHUCTEME:
OPOAYLEHThl, KOHCYMEHTBI, peAyleHTbl. Tpoduyeckue ypOBHHU.
Tpoduueckue nenu u ceru. Abuornyeckue 010ku 3KocucTeM. [1ouBbl U
WIbl B JKocucTeMax. KpyroBopoT BemecTB W TIOTOK JHEPrHUH B
HKOCUCTEME.

OcHOBHBIC TOKa3aTead »dKOCUCTEeMbl. buomacca wu IMPpOAYKIIHA.
DKOIOTHYECKHUE IMUpaMu bl YUCCII, OrMoMacchl U OHCPIUH.

HarmpaBnennbsie 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CYKIIECCHUHU.
[lepBuuHbIE W BTOPUYHBIC CYKIIECCUM M WX TPUYUHBI. AHTPOIOTCHHBIC
BO3JIeCTBUS Ha cykieccuu. KimmakcHoe cooOiectBo. bruopasnooOpasue
Y TIOJIHOTa KPYTrOBOPOTA BEIIECTB - OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[Ipuponnsie SKOCUCTEMBI. AHTpOIIOT€HHBIE 3KOCUCTEMBI.
Arposkocucrema. ArponeHo3. Pa3nmuuns Mexay aHTPONOT€HHBIMH U
IPUPOAHBIMHA SKOCHCTEMAMHM.

YpboskocucreMbl. OCHOBHBIE  KOMIIOHEHTHI  YPOOIKOCHUCTEM.
['opoackass ¢dmopa u ¢dayna. CuHaHTpomnmuzalus TOPOJCKOM ¢dayHBI.
buonornyeckoe M XO3AHCTBEHHOE 3HAYEHUE Aarpo3KOCHCTEM U
ypOOIKOCUCTEM. 3aKOHOMEpPHOCTH dbopmupoBaHUS OCHOBHBIX
B3aUMOJCHUCTBUN OPraHU3MOB B JKOCUCTEMAX.

IlepeHOC SHEpruM M BELIECTB MEXAY CMEKHBIMH IKOCHCTEMaMU.
YCTOWYMBOCTh OPraHU3MOB, MOMYJSLMM M DKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO31CHCTBUI

buocdepa - obmemnnanerapuas 06oyi0uka 3eMiid, T/A€ CYIIECTBYET
WM cyllecTBoBaia >ku3Hb. YueHue B.M. Bepnanckoro o oOuocdepe.




Obnactu Ouocdepsl u ee cocras. JKuBoe BemecTBO OMocdepbl U €ro
GyHKITUH.

3aKOHOMEpPHOCTH  cymiecTBoBaHUS  Ouocdepsl. OcoOeHHOCTH
onocdeprl kak ra00aTBHON SKOCHCTEMBI. JIMHAMUYECKOE paBHOBECHUE B
onocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKUE  ITHKJIIBI
(yraepona, azora). PUTMu4HOCTSH siBIIeHMH B Onocdepe.

3oHansHOCTE Omocheprl. [lonsarue o Ouome. OCHOBHBIE OHMOMBI
CYILIU: TYHJIpa, XBOMHBIE JIeCa, CMEIIAHHbIE M IIMPOKOJMCTBEHHBIE JIECa,
CTEIM, CaBaHHBI, IIyCTBIHU, TPOIHWYECKHE Jieca, BBICOKOropes. Kimmar,
pacTUTENbHBIA U KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa W (YHKUMS KHUBBIX CHCTEM, OIIEHKAa HMX PECypCHOTO
NOTEHIMAIA U OMOCPEPHBIX PYHKIMN

DKOJIOTHYECKHUE KPU3UCHI U UX MPUYUHBL. Bo3aeicTBIE YetoBeka Ha
ouocdepy. 3arps3HeHHe BO3AyIIHOM cpeapl. OxpaHa  Bo3ayxa.
3arps3HeHHe BOJHON cpeapl. OXpaHa BOJHBIX pecypcoB. PaspymieHue
nouBbl. OXpaHa IMOYBECHHBIX PECYpCcoB. MI3MeHEeHHE KiIMMarTa.

AHTpOIIOT€HHOE BO3/IEVCTBHE HA PACTUTENBHBIN U KUBOTHBIA MUP.
OxpaHa pacTUTENBHOTO H JKUBOTHOTO MHpa. OCHOBHBIE NPUHIHUIIBI
oxpanbl npupoasl. KpacHeie kuuru. Ocobo oxpaHsieMble NPUPOIHBIC
teppuropun (OOIIT).

boranuueckue Ccaabl U 300JIOTMYCCKUC ITaPKU.

OCHOBHBIE TPUHIMUIBl YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA M
npupoAsl.  PanuoHalbHOE  MPHUPOAOIONB30BAHUE UM COXpPAaHEHHUE
OMOJIOrMUYECKOro pa3HooOpasus 3emiu




TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB Bua, popma
Ne HanmMmeHnoBanue
KonTpo Ipaktu  KOHTPOJIH JuiekTpoHHbBIE (IU(POBBIE) 00pa3oBaTeIbHbIE
n/ pa3/iesioB U TeM Bcer
JbHBIE yeckue pecypcbl
n MPOrpamMmbl 0
padoThI padoThI
Texymui bubnnorexka LHOK https://m.edsoo.ru/7f41¢292
KOHTpPOJIb, https://school.infourok.ru/videouroki?predmet=biologiya
MIPAKTUYECKHE
p https://media.prosv.ru/content/item/reader/13516/
paboTHI,
TECTUPOBAHUE, https://media.prosv.ru/content/?type=B&subject=4
buonorns xak YCTHBIH OIpoC,
2 0 0.5 https://edu.skysmart.ru/teacher/homework
HayKa caMOOIleHKa
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
Texymnit bu6muoteka LIOK https://m.edsoo.ru/7f41c292
KOHTPOIIb, https://school.infourok.ru/videouroki?predmet=biologiya
pPaKTHUECKHE
p https://media.prosv.ru/content/item/reader/13516/
paboTHI,
YKuBBIE CUCTEMBI U | 0 0 TECTHUPOBAHHE, https://media.prosv.ru/content/?type=B&subject=4
CTHBII ompoc,
HUX OpraHu3aLus Y P https://edu.skysmart.ru/teacher/homework
CaMOOIICHKA
https://resh.edu.ru/subject
https://oge.sdamgia.ru/



https://m.edsoo.ru/7f41c292
https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/?type=B&subject=4
https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/?type=B&subject=4
https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/

https://bio-vpr.sdamgia.ru/

KoHntpoibHas
pabora. Texymuit

Bbu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
https://school.infourok.ru/videouroki?predmet=biologiya

KOHTPOJIb, . .
https://media.prosv.ru/content/item/reader/13516/
MPAKTUYECKUE
. 1 (7 Ju— 1 pr—
V- paboTHI, https://media.prosv.ru/content/?type=B&subject=4
TECTUPOBAHUE,
COCTaB 1 CTPOCHUC 1 " https://edu.skysmart.ru/teacher/homework
YCTHBIH orpoc,
KJIETKU
CaMOOIICHKa https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
Texymmit bu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
KOHTPOJIb, https://school.infourok.ru/videouroki?predmet=biologiya
OpaKTHYECKHE
p https://media.prosv.ru/content/item/reader/13516/
paloThI,
TECTUPOBAHUE, https://media.prosv.ru/content/?type=B&subject=4
KusnenesrenbHoC 05 YCTHBIH OIpocC,
TH KIETKH . CaMOOIIEHKA https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
PasmHuoxenue u KonTponbnas bu6nmoteka LIOK https://m.edsoo.ru/7f41¢292
WHIUBUTyATbHOE 0.5 pabora. Texymmii | https://school.infourok.ru/videouroki?predmet=biologiya
a3 e ' KOHTPOJIb, . .
pasBUTH p https://media.prosv.ru/content/item/reader/13516/
OPraHu3MOB MPAKTUYECKUE



https://bio-vpr.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/?type=B&subject=4
https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/?type=B&subject=4
https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/

paboThI, https://media.prosv.ru/content/?type=B&subject=4
TECTUPOBAHHE,
pu https://edu.skysmart.ru/teacher/homework
YCTHBIU OIPOC,
CaMOOII€HKA https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
Texymmui bubnnorexa LHOK https://m.edsoo.ru/7f41¢292
KOHTpPOJIb, https://school.infourok.ru/videouroki?predmet=biologiya
MIPAKTHUECKHE
P https://media.prosv.ru/content/item/reader/13516/
padoTHI,
. 1 (7 = 1 —
Hac/1e1CTBEHHOCTD TeCTI/Ipf)BaHI/Ie, https://media.prosv.ru/content/?type=B&subject=4
CTHBIIN ompoc,
1 U3MCHYHUBOCTD 1.5 4 P https://edu.skysmart.ru/teacher/homework
CaMOOIIEHKA
OpraHU3MOB
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
Texymnit bu6muoteka LIOK https://m.edsoo.ru/7f41¢292
KOHTPOIIb, https://school.infourok.ru/videouroki?predmet=biologiya
MMPaKTUUYECKHE
P https://media.prosv.ru/content/item/reader/13516/
Cenekrus paboTHI,
OpraHu3MOB. 0 TECTUPOBAHUE, https://media.prosv.ru/content/?type=B&subject=4
CTHBIH OIIPOC,
Ocrosb! Y P https://edu.skysmart.ru/teacher/homework
OMOTEXHOJIOTUU CaMOOIICHKA

https://resh.edu.ru/subject

https://oge.sdamgia.ru/



https://media.prosv.ru/content/?type=B&subject=4
https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/?type=B&subject=4
https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/?type=B&subject=4
https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/

https://bio-vpr.sdamgia.ru/
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KoHntpoibHas
paborta.

bu6nuoteka LIOK https://m.edsoo.ru/7f41¢292



https://bio-vpr.sdamgia.ru/
https://m.edsoo.ru/7f41c292

11 KJIACC

Kosun4vecTBO 4acoB Bua, popma
No 1/ HaumenoBaHue pa3jiesioB u Kourponnr  IIpakruy = KOHTPOJs dyeKkTpoHHbIE (LM (pPOBbHIE)
° /m
TEM MMPOTrpaMMbl Bcero HBIE ecKHue 06pa30BaTeJILHLIe PeCypChI
padoThI padoThI
KonTponbHast Bbu6mmoteka [JOK
pabora. Tekymuit =~ https://m.edsoo.ru/7f41cc74
KOHTPOIIb, https://school.infourok.ru/videouro
PAKTHYECKHE ki?predmet=biologiya
paborsi, https://media.prosv.ru/content/item
TCCTUPOBAHUC, /reader/13516/
YCTHBIH OIpocC,
caMooLIeHKa https://media.prosv.ru/content/?typ
DBOJIIOIIMOHHAS OMOJIOTHS 9 1 1 e=B&subiect=4
https://edu.skysmart.ru/teacher/ho
mework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
KonTponbHas bu6muoreka [JOK
pabota. Texymmii = https://m.edsoo.ru/7f41cc74
KOHTPOJIb, https://school.infourok.ru/videouro
BoO3HMKHOBEHHE U PA3BUTHE 9 1 0.5 IPaKTHYECKHE ki?predmet=biologiya
JKU3HU Ha 3emiie ' : .
paborer, https://media.prosv.ru/content/item
TCCTHPOBAHUE, /reader/13516/

YCTHBIH OIpoC,

https://media.prosv.ru/content/?typ



https://m.edsoo.ru/7f41cc74
https://school.infourok.ru/videouroki?predmet=biologiya
https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/?type=B&subject=4
https://media.prosv.ru/content/?type=B&subject=4
https://edu.skysmart.ru/teacher/homework
https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
https://m.edsoo.ru/7f41cc74
https://school.infourok.ru/videouroki?predmet=biologiya
https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/?type=B&subject=4

CaMOOIICHKa e=B&subject=4
https://edu.skysmart.ru/teacher/ho
mework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/

https://bio-vpr.sdamgia.ru/

Texkymuit Bu6mmoteka [JOK

KOHTpPOJIb, https://m.edsoo.ru/7f41cc74

NpaKTHYECKUE https://school.infourok.ru/videouro

paboTHL, ki?predmet=biologiya

TeCTHp?BaHHe’ https://media.prosv.ru/content/item

YCTHBIN OIIPOC, /reader/13516/

caMOOIleHKa

OpranusMbl ¥ OKpy>Karomias https://media.prosv.ru/content/?typ
cpena e=B&subject=4
https://edu.skysmart.ru/teacher/ho
mework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
Texymmui
KOHTPOJIb,
bubnunoreka LIOK
Coo00111eCcTBa M SKOJIOTUYECKUE MPAKTUYECKUE
https://m.edsoo.ru/7f41cc74
CHUCTEMBI padoTHI,
TECTUPOBAHHE,

YCTHBIH OIpoC,



https://media.prosv.ru/content/?type=B&subject=4
https://edu.skysmart.ru/teacher/homework
https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
https://m.edsoo.ru/7f41cc74
https://school.infourok.ru/videouroki?predmet=biologiya
https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/?type=B&subject=4
https://media.prosv.ru/content/?type=B&subject=4
https://edu.skysmart.ru/teacher/homework
https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
https://m.edsoo.ru/7f41cc74

CaMOOIICHKAa
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2.5

KonTponbhas
paborta.

bu6nmoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74

ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJsb
Bcero Hbl€
padoTbI

MpakTuy
ecKue
padoTbl

OcHOBHBIE BU/IBI 1eSITETbHOCTH
o0yuyarumuxcsi

Jdomamn
ee
3ajaHue

buomnorus B cucreme HayK

CamocrosiTenbHOE OIpeesICHHE 1eieh
y4eOHOM JEeSATEIHLHOCTH U COCTaBJICHUE €€
IUIaHa IpH u3ydyeHun paszzena «OOormras
ouonorusi» B 10—11 kimacce. Onpenenenue
OCHOBOTOJIAralouX MOHATHI: HAyYHOE
MUPOBO33pEHHUE, HAyUHAas KapTUHA MHPA,
yu€HbIN, Onosiorusi. OByaieHue yMEHUEM
CTPOUTH MCHTAILHYIO KapTy IMOHSATHH.
[IpoaykTHBHOE OOIIEHHUE C IPYTHMH
YY9aCTHUKAMU JCSITSILHOCTH B TIPOIIECCE
00CyKJIEHUS POJIK U MecTa OMOJIOTHH B
(hopMHUpOBaHUH COBPEMEHHOI Hay4YHOM
KapTUHBI MUPA, TPAKTUYECKOTO 3HAYCHHSI
OMOJIOTMYECKUX 3HAHUHN U MTpOodeccHid,
CBSI3aHHBIX ¢ Ouosiorueii. CaMoCTOsTENIbHAS
MH()OPMAIMOHHOITO3HABATEIIbHAS
NESATEIIbHOCTD C Pa3IMYHBIMA HCTOYHUKAMH
nHpopmanuu, e€ KpUTHIecKas OleHKa 1
WHTEPIIPETAIHS 110 BOIIPOCY BIUSHUSI
€CTECTBCHHBIX HayK B IEJIOM M OMOJIOTHUHU B
YaCTHOCTH, Ha OKPY>KAIOIIYIO Cpeny,
YKOHOMHYECKYIO, TEXHOJIOTUIECKYIO,

§1




COIIMAJIBHYIO U 3TUYECKYIO Cepbl
NeSITeIbHOCTH YEJIOBEKA.

MeTo bl TO3HAHMST KHUBOK
npupobl. [IpakTrueckas
pabora Ne 1 «Mcnonbs3oBanue
Pa3IMIHBIX METOAO0B IIPU
HN3Y4YCHUU OMOJIOTMYECKUX
00BEKTOBY

buonornyeckne CHCTEMEL,
MIPOIIECCHI U UX HU3yYCHHE

0.5

OmnpeneneHne 0CHOBOIOJIATAIOIINX
MOHSTUI: HAYYHBIA METOJ, METObI
HCCIeI0BaHMs: HaOII0EHUE, IKCIIEPUMEHT,
OIMCaHNE, U3MEPEHNE, CPABHEHUE,
MO/IEJINPOBAaHUE, CPABHUTEIBHO-
uctopuueckuit Meroq CocraBiieHUe Ha
OCHOBE palbOThI ¢ yYEOHUKOM U APYTUMHU
MH(GOPMALIMOHHBIMH UCTOYHUKAMU CXEMBI,
PacKpbIBAIOILEH ATAIbl IPOBEACHHUS
Hay4HOT'0O MCCIIE0BAaHUs U UX B3aUMOCBS3b.
Hcnons30Banue MO KENTAHUIO
oOyuatomuxcst UKT B pemennn janHoin
KOIHUTUBHOM 3a1aun. OBaseHne MeTogamMmu
HAay4YHOTO MO3HAHHUS, UCIIOIb3YEMBIMU IIPH
OMOJIOTHYECKUX MCCIIEJOBAHUAX B YCIOBUAX
BBINOJIHEHHS Ta0OpaTOPHOI paboThI
«Hcnonp3oBaHue pa3IUUHbIX METOJOB MPU
M3Y4eHHH OMOJIOTHYECKMX 00BEKTOB (Ha
IIpUMepe pacTeHuM )»

Onpenenenne 0CHOBONOJIATAIOIINX
MOHATHUH: cucTemMa, Ouoslornyeckas
CUCTEMAa, IMEPKEHTHOCTD, CAMOPETYJIALHS,
3BOJIIOLIMOHHBIE TTpoLecchl. JleMoHcTpaus
BJIa/ICHUS A3BIKOBBIMHU CPEACTBAMHU IPU
OTBETaX Ha I1OCTABJIEHHBIE BOIIPOCHI.
OBnazieHHe METOJaMU HAY4YHOT'O [TO3HAHMS,
MCTOJIb3YEMBIMHU TPU OMOJIOTHYECKUX

§3

§2,4




XUMHYECKHU COCTaB KIJIETKH.

Bomawu MUHCPAJIBHBIC COJIN

HCCIIEA0BAHUAX, PA3BUTUE YMECHUI
OOBSICHATB MX PE3yJIbTaThl B YCIOBHIX
BBITIOJIHEHMS. JIabopaTopHas pabota
«MexaHu3Mbl camoperyisun». Passurue
[I03HABATEIBHOTO HHTEPECa K N3YUEHUIO
OMOJIOTUHU HA IPUMEPE MATEPHAJIOB O
B3aUMOCBSI3H CTPOCHHS U (PYHKIUI
OMOJIOrMYECKUX CUCTEM U CaMOPETYJIALIUN
Ha OCHOBE TIOJIOKHUTEIBHON 00paTHOM CBS3H

OrnpeneneHre 0OCHOBOMOJIAratoIIUX § 5-6
MIOHSATUI: BOJOPOJHAs CBS3b,
ruIpOo(UITbHBIEC BEIIECTBA, THAPO(OOHBIE
BenecTBa. CaMoCTOsITeNIbHAS
MH(POPMaIIMOHHOTIO3HABATEIbHAS
JeSATEIbHOCTh C PAa3JIMYHBIMU UCTOUHUKAMU
nHpopmannuu 06 0COOEHHOCTSIX
HEOPraHUYECKHUX BEILECTB, BXOISIINX B
COCTaB ’KMBOT0, €€ KpUTHYECKas OLICHKA U
unTepnpetanus. [IpoaykTuBHOE 001IIEHUE U
B3aUMOJICVCTBHE B ITPOIIECCE COBMECTHOM
y4eOHOH JAEATENHHOCTH C YIETOM TTO3UIIUH
JIPYTUX YYACTHUKOB JIEATEIHLHOCTH.
Pa3ButHe no3HaBaTenbHOTO HHTEPECA B
MpoIecce U3yUYEeHHUsI IOMOJIHUTEIBHOTO
MaTtepuana yueOHuKa

benku. CocTaB u cTpoeHue
OenkoB

Onpenenenre OCHOBOMOJIATAIOIINX § 9,10
MOHSATHI: HE3aMEHUMBIE AMUHOKHUCIIOTEI,

TEeTITU/THAS CBsI3b, KOH(poOpMaIus Oenka,
roOynsipHble U GUOPHIUIAPHBIE OCIIKH,




neHarypauus. [IpogyktuBHOe oOLIEHNE U
B3aMMOJICHCTBHE B MTPOLIECCE COBMECTHOM
y4eOHOM! eI TeIbHOCTH C YYETOM MO3UIIUU
JIPYTUX YYACTHUKOB JIEATEIBHOCTH MPU
00CyXIeHIMU 0COOCHHOCTEH coCTaBa 1
CTPYKTYpbI OenkoB. CamocTosITENIbHAS
MH(POPMAIIMOHHO ITO3HABATEIbHAS
JeSITeIBbHOCTD C PA3IMYHBIMU MICTOYHUKAMHU
nHpopManuy, €€ KPUTUIECKast OLICHKA U
unTepnpetanust CocTaBaeHUE MEHTaIbHON
KapThl MOHATHI. OBNaJieHHe METOIaMuU
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMBIMU TTPH
OHMOJIOTMYECKHUX UCCIIEIOBAHUSX B IIPOIECCE
BBINTOJIHEHHSI Ta00paTOpHOI paboThI
«ObHapyxeHue 0€JIKOB C IOMOIIIBIO
Ka4eCTBEHHOM peakuumn». Pa3Burtue
[I03HABATEIBHOI0 UHTEpECa K U3yUEHUIO
OMOJIOTMM Ha OCHOBE U3YUEHHUS
JIONIOJTHUTEIBHOTO MaTeprana yueOHuKa

®epMeHThl — OMOJIOTHYECKHE
KaTanuzaropsl. JlaboparopHas
pabota Ne 1 «3yuyenue
KaTaJIUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha IpuMepe
aMuUJIa3bl WIM KaTajaasbl)»

0.5

Onpenenenre 0CHOBONOIATAIOIINX
MOHSITUI: SHEPTUs AKTUBAIIUU, AaKTUBHBIN
LIEHTp, cyOcTpaTHas cenu@uIHOCTb,
KOo(pepMeHTBI, OETKN-aKTUBATOPHI U OCIIKHU-
uHru6uTOpkl. I[IpogykTuBHOE O0IIEHUE U
B3aMMO/ICIICTBUE B MPOILIECCE COBMECTHOM
y4eOHOM JesTeNbHOCTH C YUYETOM MO3UIIUU
JIPYTUX YYaCTHUKOB JIEATEILHOCTH MpPU
00CyXIeHUHU OTINYHS (PEPMEHTOB OT
XUMHYECKHUX KaTalu3aTopoB, IpU
00CYKJI€HUH BIUSHUS KPUTHUYECKOTO

§ 11




MOBBIIICHUS TEMIIEPATYPHI TeJla YeJIOBEKa
Ha aKTUBHOCTH (pepmeHTOB. OBJaieHne
METOJIaMU Hay4YHOTO MMO3HAHUS,
HCIIOJIb3YEMBbIMH MIPU OUOJIOTHYECKUX
HCCIIEIOBAHUX MIPH BBITOTHEHUN
naboparopHoii paboTel «Karanuruueckas
aKTUBHOCTH (PEpPMEHTOB (Ha MpUMepe
ammiasbl)». Pa3Butue ymeHuil 00bsICHATD
pe3yJIbTAaThl OMOJIOTUISCKUX
HKCIEPUMEHTOB

VYrnesoasl. JInnuael

Omnpenenenne 0CHOBONOJIATAIOIIUX
TOHSATHIN: YTJIEBOJIbI, MOHOCAXaPHU/IbI,
JUCaXapu/Ibl, OJTUTOCaAXapU/IbI,
nosncaxapuasl. Onpezenenue
OCHOBOIIOJIAraloMINX MOHATUN: TUIUIBL,
HEUTpaNbHBIC KUPHI, dPUPHBIE CBA3H,
BOCKa, POChHONUNUIBI, CTEPOUIBI.
JleMoHCTpanus BiaieHus! sI3bIKOBBIMU
CpeICTBaMU AJi XapaKTEPUCTUKU
XUMHUYECKOTO COCTaBa KUBBIX OPTAHU3MOB.
Pemenue Guonornyeckux 3a1a4 Ha OCHOBE
BIIQJICHUST MEXKITPEAMETHBIMUA 3HAHUSIMHU B
obnactu xumuu. OBlaIcHNE METOJaMU
Hay4YHOTO MO3HAHUs, UCIIOJIb3yEeMbIMU MPU
OMOJIOTUYECKHX UCCIIEIOBAHUSIX B TIPOIECCE
BBITIONTHEHUS JIaDopaTOPHOU pabOTHI
«OOHapy)eHHE YTIEBOI0B C ITOMOIIBIO
KadyeCTBEHHOU peakuny, «OOHapyKXeHHe
JUMHIOB C IOMOIIBIO KaueCTBEHHOM
peakumny. PazButrue ymeHui 0OOBICHITH

§ 7,8




pe3yNIbTaThl OMOIOTUIECKUX
IKCIIEPUMEHTOB.

Hyxnennosbie kucnorsl. ATO

OrnpezenieHre OCHOBOMOJIATaIOIUX
MOHSATUN: HYKJICUHOBBIE KUCIIOTHI,
Ne30KCUPUOOHYKIIEHHOBASI KUCIIOTA,
pPUOOHYKJICMHOBAsI KHCIIOTa, HYKJICOTH]I,
MIPUHIMAIT KOMIIEMEHTAPHOCTH, T€H
[IpoayxTuBHOE 00IIEHUE U B3aUMOICHCTBUE
B IIPOIIECCE COBMECTHOM yueOHOM
NESATENIbHOCTH C YUYETOM MO3ULIUU APYTUX
YYaCTHUKOB JESATEIHLHOCTH MPH
00CYX/IEHUH CTPOCHHS U (PYHKIUI
HYKJIEMHOBBIX KUCIOT. Perenue
ouojorndeckux 3amad. Passurue
[I03HABATEIHLHOTO MHTEPECA K U3YUECHUIO
OHMOJIOTHH B MPOIIECcCe U3YUCHUS
JIOTIOTHUTEIFHOTO MaTepuana yueOHuKa

§12, 13

I/ICTOpI/I}I U MCTOABI U3YUCHUA
knetku. Knerounas TCOpHUA

CamocTosiTeTbHOE OTpeACIICHUE 1IeTTN
y4eOHOM! JeSTeIbHOCTH U COCTaBJICHHE €€
mnaHa. OnpeneneHrue OCHOBOIMOIATraloIINX
MOHSATUNA: IUTOJIOTHUS, METOJIbl U3YUECHUS
KIJIETKH, YIBTPALCHTPU(PYTUPOBAHUE,
kierouHast Teopus. [IponykTuBHOE 00IIIEHHE
Y B3aUMOJICHCTBUE B MPOLIECCE COBMECTHOM
y4eOHOH JAEATETHHOCTH C YIETOM TTO3UIIUH
JPYIUX YYaCTHUKOB NEATEIBLHOCTH IIPU
00CyXIeHUH TIPOOIEM CO3/TaHMsI KICTOYHOM
teopun. CaMocTosiITeNbHAS
nH(pOPMAIMOHHOIIO3HABATEIbHAS

§ 15




JeSITeIBHOCTD C PA3IMYHBIMU HCTOUHUKAMHU
nHpopMauu 00 OCHOBHBIX dTaIax
Pa3BUTUS LUTOJIOTUHU U €€ METOIaxX
dopmupoBaHue COOCTBEHHON MO3UIMH 110
OTHOIICHUIO K OMOJIOTUYECKOM
nH(pOpMAINH, TTOITYy4aeMON U3 Pa3HbIX
ncroyHukoB. Mcnonb3oBanue cpencrs UKT
JUTSL IOJTOTOBKY MH(OPMAITHOHHOTO
COOOMICHHUSI M MyJIbTUMEINA-TIPE3CHTAIIUH.
OgnajieHre METO1aMU HAYYHOTO MTO3HAHMS,
HCIIOJIb3YEMBbIMH MPU OUOJIIOTUYECKUX
WCCIIEIOBaHMX, B IPOIECCE BBHITTOIHEHUS
nabopaTopHbIX padoT «TexHuka
MHUKPOCKOMMPOBaHUM» U «CpaBHEHHE
CTPOCHUS KIIETOK PACTEHUH, JKUBOTHBIX
rpuboOB 1 OaKTepHil 110 MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOMIpEenapaTax u ux
ornvcaHuey». Pa3BuTue mo3HaBaTeIbHOTO
HHTepeca K N3y4eHUIo OMOJIOTHH B Ipoliecce
M3YyYEHUS JIOTOJIHUTENFHOTO MaTepuasia
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KieTka xak 1iemocTHast xuBas
cucreMa

OmnpeneneHre 0CHOBOIIOJIATAFOIIINX
HOHSITI/Ifli KJIE€TOYHAasdA CTCHKaA, INTMKOKAJINKC,
SHIOMUTO3: (arolMTO3 U MUHOIIUTO3,
9K301IUTO3, PEIEHIHs, THAIOILIa3Ma,
[IUTOCKEJET, KJICTOYHBIN [IEHTP, LIEHTPHOJH.
[IpoaykTBHOE O0IIIEHUE U B3aUMOICHCTBUE
B IIpOIIecce COBMECTHOM yueOHOI
JESATSIILHOCTH C YYETOM ITO3UIINN APYTUX
YYaCTHUKOB JCSITCILHOCTH TIPH
00CYXJICHUH CTPYKTYP KJICTKH U UX




¢ynkuuid. OBnajieHue METOIaMH HayYHOT'O
IIO3HAHU, UCIIOJIb3YEMBIMU IIPU
OMOJIOTNYECKUX MCCIIEJOBAHUAX B IIpoLiEcce
BBINOJIHEHMSI Ta00paTOPHOI pabOThI
«Habmronenue mia3zMoinu3a 1 Jemia3zMoiun3a
B KJIETKaxX KOKHULbI TyKa». PazBurue
YMEHUH OOBACHATH PE3yIbTATHI
OMOJIOrMYECKUX IKCIIEpUMEHTOB. Pa3BuTue
[103HABATEJILHOI'O UHTEpECa K U3yUEHUIO
OMOJIOrUH B MPOLIECCE U3YUEHHUS
JIONIOJTHUTEIBHOTO MaTeprana yueOHuKa

11

CrtpoeHune syKapuoTHUECKON
kietku. JlaboparopHas
pabota Ne 2 «3yuyenue
CTPOEHHUSI KJIIETOK PACTEHH,
YKUBOTHBIX, TPUOOB 1
OaxTepuii Mol MUKPOCKOIIOM
Ha FOTOBBIX
MUKpOIIpenaparax 1 ux
ONMCAHUE»

0.5

OBnazneHue MeToaMi Hay4HOIO IO3HAHMS,
WCIIOJIb3YEMBIMH ITPU OUOJIOTHUECKUX
HCCIIEIOBaHMX, B IPOLIECCE BBIIOJIHEHUS
nabopaTopHbIX paboT «TexHuka
MUKpOCKOTHpoBaHus» U «CpaBHEHHE
CTPOEHHS KJIETOK PACTeHUH, )KUBOTHBIX
rpuOOB U OaKTEpHii MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE.

Omnpenenenre 0CHOBONOIATAIOIINX
TTOHATHIA: POKAPHUOTHI, 3YKAPHUOTHI, CITOPHI.
[IpoaykTrBHOE OOIIEHUE W B3aUMO/ICHCTBHE
B IIpoIiecce COBMECTHOM yueOHOM
NESTENILHOCTH C YUYETOM MO3ULIUU APYTUX
y4acTHUKOB. CaMOoCTOsITeNbHAS
MH(OPMAIIMOHHO - IO3HABATEIbHAS
NESTENIbHOCTD C Pa3IMYHbIMA HCTOUHUKAMHU
nHpopMauu 00 apxesx U MpaBHiIax
NPpOPUITAKTUKH OaKTEPHATbHBIX

§ 20
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OOMEeH BeLIECTB Ui
MeTa00JIN3M

3a00JieBaHUl, €€ KpUTHIECKas OlEHKA U
unTepnpetanus. DopMupoBanue
COOCTBEHHOM MO3UIIMU O OTHOIICHHUIO K
Ouosoruueckor nHGoOpMaIUy, MOTydaeMon
13 pa3HbIX UCTOYHHUKOB.

OrnpezenieHre 0OCHOBOMIOJIAraIOIUX
TOHATHN: OOMEH BEIIECTB, YHEPTreTHUCCKUM
00MeH, IIaCTHYECKU 0OMeEH, META0OIH3M.
[IpoayxTuBHOE 00IIIEHUE U B3aUMOICHCTBUE
B IIPOIIECCE COBMECTHOM yueOHOU
JESATEILHOCTH C YUETOM MO3UIIMH APYTUX
YYaCTHUKOB JESATEIHLHOCTH IPHU
00CyXICHUH TIPOIECCOB
JKH3HEACATCILHOCTH KIIETKH.
CaMocTrosTenbHas
MH(OPMAIMOHHOIO3HABATEIbHAS
JeSATEIbHOCTh C Pa3JIMYHBIMU UCTOUHUKAMU
uHpopmanuu 06 oOMeHe BEeIIecTB U
MPEBPAIICHUH YHEPTUU B KJIETKaX
pPa3IUYHBIX OPTAaHU3MOB, €€ KPUTHYECKas
orieHka U uatepnperamus. DopmupoBanue
COOCTBEHHOM MO3UIIMH 10 OTHOLIEHHIO K
Ouosornueckoi HHGopMaIu, MoJIy4aeMoi
W3 pa3HbIX UCTOUYHUKOB. Vcnonb30BaHue
cpencts UKT mist moaroroBku
MH(OPMAIIMOHHBIX COOOIICHUH U
MyJIbTUMEUa-Ipe3eHTanui. Passutue
MMO3HABATEIHFHOTO HHTEPECa K N3yUCHHIO
OMOJIOTHH B TMPOIECCE U3YUCHUS
JOTIOTHUTEIFHOTO MaTepralia yaeOHuKa

§ 21
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dorocuHTE3. XEMOCHUHTES

OrnpezenieHre 0OCHOBOMOJIATAIOIUX § 23
MIOHSATHI: TUIIBI KJIETOYHOTO MUTAHUS,
aBTOTPO]BI U TeTEPOTPODBI, XEMOCHUHTES,
tdhortocunTes. [IpoaykTuBHOE 00OIIEHNE U
B3aMMOJICICTBHE B ITPOLIECCE COBMECTHOM
y4e0HOM JeSATEILHOCTH C YUYETOM MO3UITUU
JIPYTUX YYACTHUKOB JIEATEILHOCTH MPHU
00CYXICHUHU THUIIOB KJIETOYHOTO MUTAHUS.
CamocTosTenbHas
MH()OPMAIIMOHHOIIO3HABATEIIbHAS
NESTENIbHOCTD C Pa3IMYHBIMA UCTOUHUKAMHU
nH(OpPMAIIUHU O MPOoLIeccaX XeMOCHHTE3a U
(doTocuHTE3a, €€ KpUTHUUECKast OI[CHKA U
unTepnpetanys. DopMupoBaHue
cOOCTBEHHOM MO3HIIMH 0 OTHOIIEHHUIO K
Ouoaornueckoi HHGOpMaIuu, MoIy4aeMoi
W3 pa3HbIX UCTOYHUKOB. PazBuTne
MMO3HABATEIHLHOTO HHTEPECa K U3yUCHUIO
OHMOJIOTHH B MPOIIECcCe U3YUCHUS
JIOTIOTHUTEIFHOTO MaTepuana yuyeOHuKa

14

DHepreTudeckuii oOMeH

Onpenenenre 0OCHOBOMOJIATAKOIINX § 22
MOHSITHI: TIIMKOJIN3, KIETOYHOE JbIXaHuE,

nukia KpeOca, apixaTenpHast 1eMb,

OKHUCIUTETbHOE (hOCHOPUILTUPOBAHUE.
[IpoaykTBHOE O0IIIEHUE U B3aUMOICHCTBUE

B IIPOLIECCE COBMECTHOM y4eOHOM

NESATEIILHOCTH C YUYETOM MO3UIIUU APYTUX
YYaCTHUKOB JICSTEILHOCTH MPH

00CYyXICHIUH 0COOCHHOCTEH

SHEPTEeTUYECKOro OOMEHa B KJIeTKaxX




pa3UYHBIX OpraHnn3MoB. CaMOCTOSITEIbHAS
MH(OPMAIIMOHHOIIO3HABATEIbHAS
JEATEIIHOCTD C Pa3IMYHBIMU HCTOYHUKAMH
nHpOpMaIuy, e€ KpUTHIECKas OLICHKA 1
uHTepnperanus. PopmupoBanue
COOCTBEHHOM MO3MIIMHU 10 OTHOLICHHUIO K
Ouosornyeckoi mHGopMaIH, TOTyIaeMOn
U3 pa3HBIX UCTOUYHUKOB. Pa3Butue
MO3HABATEIBHOTO UHTEPECA K U3YYCHUIO
OMOJIOTHH B MPOLIECCE N3YUCHUS
JONOJIHUTEILHOTO MaTepraa yueOHuKa

15

JKu3HEeHHBIN UK KICTKH.
Jlenenue kiaeTku. MuTo3.
JlabopaTtopnast pabota Ne 3
«HaOmronenne Mmurosa B
KJIETKaX KOHUYMKa KOPEeITKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

0.5

Omnpenenenre 0CHOBONOJIATAIOIIUX
MOHITUM: MUTO3, JKH3HCHHBIN ITUKIT KICTKH,
unrepdaza, npodasa, metadasa, anadasa,
Tenodasa, peryIuIuKaius, XpoMaTHIbI,
LIEHTPOMEPA, BEPETEHO JICJICHHSI, aMUTO3,
anonto3. [IpoaykTrBHOE OOIIEHNE U
B3aUMOJICCTBUE B IIPOLIECCE COBMECTHOM
y4eOHOM JesTeNbHOCTH C YUYETOM MO3UIIUU
JPYTHX YYACTHUKOB JICATEIIBHOCTH TIPH
00CYXJICHUH BOIIPOCOB MUTOTHYECKOTO
neneHus kietkn. CaMmocToATebHAs
MH()OPMAIMOHHOITO3HABATEIbHAS
NESTENIbHOCTD C Pa3IMYHBIMA UCTOUHUKAMHU
nHpopManuy 06 0COOEHHOCTSAX KJIETOYHOTO
LMKJIA Yy Pa3IMYHbIX OPTAaHU3MOB, €&
KpUTUYECKAasl OIlEHKA U MHTEPIIPETaIlHS.
dopMupoBaHrEe COOCTBEHHOM MO3UITUH 110
OTHOIICHUIO K OMOJIOTUYECKOM
nH(pOpMaLNY, TOTYy4YaeMON U3 pa3HbIX

§ 26




Bbuocunres Oenka. Peakius
MaTpUYHOTO CUHTE3a

HCTOYHUKOB. OBlaseHne METOAaMHU
Hay4YHOTO MO3HAHUS, UCIIOJIb3yEMbIMHU MTPH
OMOJIOTHYECKUX UCCIIEOBAHUAX, B TIPOIIECCe
BBITIOJIHEHHMS JTAOOPATOPHBIX pabOT
«TexHrnKa MUKPOCKOTTUPOBAHH S

OmnpeneneHre 0CHOBOOIATAIOIINX
MOHSTHI: FT€HETHYECKUH KO, KOIOH,
AQHTUKOJIOH, TPAHCKPUIIIINS, CIIJIAHCHHT,
MIPOMOTOP, TEPMUHATOP, TPAHCIIAIHS, CTOTI-
KOJI0H, onucoma. [IpoaykTuBHOe ol1ieHue
Y B3aMMOJICHCTBHE B ITPOIIECCE COBMECTHOM
y4eOHO! JEeSATENbHOCTH C YUETOM MO3ULIUU
JpYrUX YYaCTHUKOB NEATEIBLHOCTH IIpU
00CYyXI€HUU 0OCOOEHHOCTEH MIIaCTUYECKOTO
oOMeHa B KJIETKE Ha IpuMepe OMOCUHTe3a
6enkoB. CaMoCTOsITEIbHAS
MH(OPMAIMOHHOIO3HABATEIbHAS
NESTENbHOCTD C Pa3IMYHBIMA UCTOYHUKAMHU
nH(}OpMaILIUY O pearn3alui MEXaHU3MOB
repeavya v peain3anus HacleICTBEHHOM
nH(popMalnuy B KIIETKe, €€ KpuTHIecKast
olieHKa u uHTepnperanus. @opmupoBanue
COOCTBEHHOM MO3UIIMH IO OTHOLIEHHIO K
Ouosornveckoi HHGOPMAIUH, MOTyIaeMOn
Y3 pa3HbIX UCTOYHUKOB. Pemenue
OMOJIOTHYECKHX 3a7a4, CBA3aHHBIX C
OTIpeIeTICHUEM TTOCIIEIOBATEIILHOCTH
HYKJIEMHOBBIX KUCJIOT U YCTAHOBIICHUEM
COOTBETCTBUI MEXIY HEU U
MOCJIEA0BATENHLHOCTEIO AaMHUHOKHUCIIOT B

§ 24




IICTITUAC

Tpaucasus — OuocuHTe3
Oenka

OmnpezeneHne 0OCHOBONOJIAraroIINX
MOHATHUI: ONIEPOH, CTPYKTYPHBIE T'€HBI,
IIPOMOTOP, OIIEPATOP, PEIIPECCOP.
ITocTpoeHre MEHTAIILHOM KapThl,
OTpa)karolllel OCIeA0BaTEIbHOCTh
poreccoB OnocruHTe3a Oeslka B KJIETKe U
MeXaHU3MOB UX peryysauun. [IpogykrusHoe
o011eHue U B3auMo/IeiiCTBHE B IpoLiecce
COBMECTHOM Yy4eOHOM JeATEIbHOCTH C
y4€TOM MO3ULIUU APYTUX YUYACTHUKOB
NeSITeIBHOCTH TP OOCYKICHUH BIUSHHS
HapKOTE€HHBIX BEIIECTB Ha MPOLECCH B
kietke. CaMocTosiTeNnbHas
MH(pOpPMaIlMOHHOIO3HABATEIbHAs
JEATENBHOCTD C Pa3JIMYHBIMA HCTOYHUKAMHU
nH(pOpMAIMU O PETYISLMU OMOCHHTE3a
OernKa B KJIETKe, €€ KpUTHYeCcKas OLIeHKa U
nHTepnperanys. PopMupoBanue
COOCTBEHHOM MO3UIMU 0 OTHOIICHHUIO K
Ouosornueckoi HHGopMaIu, MoIy4aeMoit
13 pa3HbIX UCTOYHUKOB. Pa3BuTne
MI03HABATEIBHOI0 UHTEpECa K U3yUEHHUIO
OMOJIOTHH B MPOLIECCE N3YUEHUS
JIOMIOJTHUTEIBHOTO MaTeprana yueOHuKa

§ 25
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Hexnetounsie GopMbl )KU3HU
— BHUPYCHI

Omnpenenenre 0CHOBONOJIATAIOIINX
MOHSITUI: BUPYCHI, BakMHA. [IpoiykTHBHOE
oOuIeHue U B3aMMOJEeHCTBHE B ITpoLiecce
COBMECTHOH Yy4eOHO esSATETHbHOCTH C

§ 14




y4ETOM MO3ULIMH JIPYTUX YYACTHUKOB
NEATETLHOCTH MPU 00CYXIACHUHU TPOOIEMBI
MIPOUCXOXKACHHUS BUPYCOB U MMPUYUH, HA
OCHOBAHHUU KOTOPBIX UX OTHOCAT K KMBBIM
opranuzmam. CaMOCTOsITeIIbHAS
MH(OPMAIIMOHHOIIO3HABATEIbHAS
JeSATEIbHOCTh C PA3JIMYHBIMU UCTOUHUKAMU
MH(OPMAIIMY O BHPYCaX U MX KHU3HECHHBIX
LUKJIaX, €€ KPUTHYECKas OIICHKA U
unrtepmnpetaius. opmupoBaHue
COOCTBEHHOI ITO3UIIMH 10 OTHOIIEHHIO K
Ouosnoruueckor nHGOpMaIUH, MOTydaeMOn
13 pa3HbIX UCTOYHHUKOB. Perienne
OMOJIOTHYECKUX 3a/1a4 B IEJISAX MOATOTOBKH
Kk EI'D. Pa3Butre no3HaBaTEILHOTO
WHTEpeca K U3yUeHUI0 OMOJIOTHH B TIPOIIeCcCe
M3Yy4YEHHUS TOTIOIHUTEILHOTO MaTepuaa
y4ueOHUKa

(I)OpMBI Pa3MHOKCHU A
OpTraHnu3MOB

CaMocTosTenbHOE ONpeAeNeHUE 1IeTH
y4eOHOM! JesITeIbHOCTH U COCTaBJICHHE €€
mnana. OnpeneneHrne 0CHOBOIIOIATaFOIIINX
MOHATHI: 0c00b, O€CIIOI0€E U MTOJIOBOE
Pa3MHOEHHE, TaIIOUIHBIN U JTUTLTOUIHBIN
Ha0Op XPOMOCOM, TaMEeThI, CEMEHHUKH,
SIMYHUKH, TepMadpoauTusM. [IporykTuBHOE
oOIIIeHre U B3aMMOJICHCTBHE B MIPOLIECCE
COBMECTHOH Yy4eOHO esSATETHbHOCTH C
y4ETOM TTO3UIMH IPYTUX YIYACTHUKOB
JESATEILHOCTH TPU 00CYKICHUH TIPOIIECCOB
YKU3HEACSITSIIBHOCTH OPTaHU3MOB.

§ 3anucu B
TeTpaan




CaMocTrosTenbHas
MH()OPMAIMOHHOIIO3HABATEIIbHAS
JESATEIILHOCTD C Pa3IMYHBIMA HCTOYHUKAMH
nHpopmanuu, e€ KpUTHYEeCKas OleHKA U
uHTepnpeTarys. PopMupoBaHue
COOCTBEHHOM MO3UIIMH 10 OTHOILIECHHIO K
Ouosornyeckoi mHGopMaIH, TOTyIaeMOn
13 pa3HbIX UCTOYHUKOB. Pa3BuTHe
MMO3HABATEIFHOTO MHTEPECa K N3yUCHHUIO
OWMOJIOTHH B MPOIIECCE U3YICHHUS
JIOTIOJTHUTEIBHOTO MaTepuaa yueOHuKa

20

Meiios

Omnpenenenre 0CHOBONOJIATAIOIIUX
MOHITUM: MEH03, KOHBIOTAITHS,
KPOCCHHI'OBEp, TAMETOTE€HE3,
criepMaToreHes, ooreHes, (hasbl
ramMeToreHe3a: pa3MHOXKEHHUsI, POCTa,
co3peBaHus, ¢aza GopMHpPOBAHUS,
HalnpaBUTeNIbHbIE Tenbla. [TocTpoenne
MEHTAJIbHON KapThl IIOHATUN OTPAXKAIOIIEH
CYIIIHOCTb ITOJIOBOTO PA3MHOXKEHHUS
opranu3moB. [IpoaykTiuBHOE 001IEHUE U
B3aUMOJICHICTBHE B ITPOIIECCE COBMECTHOM
y4e0HO! JeSTebHOCTH C YUYETOM MO3UILIUU
JPYTUX YYaCTHUKOB JI€ATENBHOCTH PU
00CYX/IEHUH BOIIPOCOB MEHOTHUECKOTO
neneHus kiuetku. OBnajeHne MeToaaMu
Hay4HOTO MO3HAHHUS B IIpoOLIEcCce
CpPaBHMBAHMsI IIPOLIECCOB MUTO3a U MEN03a,
IIPOLIECCOB 00pa30BaHUS MYKCKUX U
YKEHCKHX ITOJIOBBIX KJIETOK y Y€JIOBEKa.

§ 27




Pa3zButHe 1mo3HaBaTeIbHOTO HHTEPECCAa K
HU3Y4YCHUIO OHOJIOTUH B IIponIecce N3y4CHusd
JOIIOJIHUTECIIBbHOI'O MaT€puaia y‘IC6HI/IK

21

22

OO0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Orm1010TBOpPEHHE.
JlaboparopHas pabota Ne 4
«M3y4yeHue cTtpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax

NuauBuayansHOE pa3BUTHE
OpraHu3MOB

0.5

OBnaneHne METoJaMH HAYYHOTO TIO3HAHWS,
WCIIOJIb3YEMBIMH MTPU OUOIOTHYECKUX
WCCIICIOBAHMSX, B TIPOIECCE BBHITTOIHEHUS
nabopaTopHbIX padoT «TexHuka
MHUKPOCKOTUPOBaHU» U « CTpOCHHS
MOJIOBBIX KJICTOK Ha FOTOBBIX
MUKpOIIperapaTax.

Omnpenenenre 0CHOBONOJIATAIOIIUX
MOHATHI: OHTOTeHe3, PUIIOTEeHE3,
SMOPHOHANIBHBIN TIEPHO/I,
OCTAMOPHOHANIBHBIN MepHOJ, polieHue,
6mactomepsl, O61acTyia, ractpyJia,
JKTOJEpMa, JHTOAEPMA, ME301epMa,
Helpyia, HepBHas TpyOKa,
OuoreHernyeckuii 3akoH. [IpoaykTuBHOE
oOI1IeHre U B3aUMO/ICHCTBUE B TIPOIIECCE
COBMECTHOU Yy4eOHO esSATeNbHOCTH C
Y4€TOM IMO3ULINU APYTUX YUYACTHUKOB
JeSITeIbHOCTH MIPU 00CYXKIEHUN
0Cc00EHHOCTEeH MHAMBUYaTbHOTO PA3BUTHUS
Y Pa3HbIX IPyII OPTaHU3MOB.
CamocrosTenbHas
MH(}OPMAaLIMOHHOIIO3HABATEIbHAS
JEATEIbHOCTh C PAa3JIMYHBIMU UCTOYHUKAMU
MH(OPMALIUY O KUZHEHHBIX ITUKIaX Pa3HbIX
IpyII OPraHU3MOB, €€ KPUTUUYECKAs OLIEHKa

§ 2 3anucu
B T€Tpaau

§ 3 3ammcu
B TETPaIU




u unrepnperanus. opmupoBanue
COOCTBEHHOH ITO3UIIMH 10 OTHOIIEHHIO K
OMOoJIOTHYECKOM MH(POPMAIIUH, TTOTYyIaeMOM
W3 pa3HbIX UCTOYHUKOB. Vcronp30BaHue
cpenctB MUKT mis morcka yueOHOM
MH(OPMAIIUY U TIOJTOTOBKU MYJIbTHMEINA-
npe3eHTanuii. Pazsurre 1o3HaBaTesbHOTO
WHTEpeca K U3YUCHHIO OMOJIOTHUHU B TIPOIECCE
M3y4YEHHUS TOTIOJHUTEILHOTO MaTepuaa

['enetnka — Hayka o
23 HacjlaeACTBEHHOCTHU U
N3MEHYUBOCTH

y4ueOHUKa
OrnpezenieHre 0OCHOBOMOJIATAIOIUX § 4 3anucu
MOHATHIA: T€H, TCHETHKA, THOPUIM3AITHS, B TETpaau

YUCTas JIUHUS, TCHOTHUT, (EHOTHII,
reHo(OH I, MOHOTUOPHUIHOE CKPEIIMBAHHUE,
JIOMUHAHTHOCTb, PELIECCUBHOCTb,
pacuienieHue, 3aKOH YUCTOTHI TaMET.
[IpoaykTuBHOE 00IIIEHUE U B3aUMOICHCTBUE
B IIPOIIECCE COBMECTHOM yueOHOM
JESATEIbHOCTH C YYETOM MO3UIIMH APYTUX
YYaCTHUKOB JIESATETLHOCTH MPH
00CyXICHIH 3aKOHOMEPHOCTEH
HacJeA0BaHUs pU3HaKoB. Pemenne
OMoJIOTHYECKUX (TEHETHYECKUX ) 3a/1a4 Ha
MOHOTHOpHUIHOE CKpelnBanue. Pazpurue
[03HABATEILHOTO UHTEPECA K U3YUECHUIO
OMOJIOTHH B MPOIIECCE U3YUCHUS
JOTIOTHUTEIIFHOTO MaTepuaina y4eOHUK

24 3aKOHOMEPHOCTH

HacCJICOJOBAaHUs IIPU3HAKOB.

Onpenenesne OCHOBOMOIATAIONMINX § 4 sammcn

MOHATHI: MOHOTHOPUTHOE CKPEIIUBAHHUE. B T€Tpaan
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Monorubpuaaoe
CKpEIIMBaHHE

JluruOpuHoe cKpeniuBaHue.
3aKoH HE3aBUCUMOTO
HACJICJIOBAHMSI IPU3HAKOB

CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JIabopaTopHas
pabota Ne 5 «3yuenue
pe3yabTaToOB
MOHOTHOPHUAHOTO U
JTUTHOPHUIHOTO CKPEIUBAaHUS
y Ipo30(HIIbl HAa TOTOBBIX
MUKpOIIpenaparax»

0.5

Pemenne Ononornueckux (reHETHYECKHX )
3aJa4 Ha MOHOTHOPUIHOE CKpEIlBaHHE.
Pa3Butue nozHaBaTeabHOrO HHTEpECA K
U3Yy4EHUI0 OMOJIOTHH B IIPOLIECCE U3YUCHMUS
JIONIOJIHUTEIBHOTO MaTepuana yueOHuKa

OrnpezenieHre 0OCHOBOMIOJIAraIOIUX
MOHSATHN: TUTHOPUIHOE CKPEIIMBAHUE,
pem€rka [leHHeTa, He3aBUCUMOE
HacnenoBanue. [IpogykTuBHOE 001IEHUE U
B3aHMMO/ICUCTBHE B MPOIIECCE COBMECTHOM
y4eOHOM ACATEIHHOCTH C YYETOM MO3ULIUU
JPYTUX YYACTHUKOB JIEATEIIBHOCTH IIPH
00CyXICHIUH 3aKOHOMEPHOCTEH
HACJIEIOBaHUS NMPU3HAKOB. Perenne
OMOoJIOTHYECKUX (TEHETUYECKUX ) 3a1a49 Ha
TUTUOpUIIHOE CKpenuBaHue. Pa3Butne
II03HABATEJIILHOTO MHTEPECA K U3YUECHUIO
OHMOJIOTHH B MPOIIECcCe U3YUCHUS
JOTIOTHUTEIILHOTO MaTepuana y4eOHUK

OrnpezenieHre 0OCHOBOMIOJIAraloIUX
MOHSATUI: CLEIJIEHHOE HaclleJOBaHUE, 3aKOH
Moprana, nepekpéct (KpOCCUHTOBED),
XPOMOCOMHas TEOpHUs HACIEACTBEHHOCTH,
ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI, TE€TEPO- U
TOMOTaMETHBII I10JI, MPpHU3HAaKH, CHCTIJICHHBIC
C TIOJIOM, TeMO(DUITHS, TATbTOHU3M.
[IpoaykTrBHOE OOIICHUE M B3aUMO/ICHCTBHE
B MPOIIECCE COBMECTHOMN YUeOHOM
ACATCIIBHOCTH C y‘{éTOM Mo3unuu Jpyrux

§ 6 3amucu
B TETPaIU

§ 7 3anucu
B TETpaIu




YYaCTHHUKOB JI€ATEIBHOCTU TIPU
00Cy’KJIEHUU BOIIPOCOB UCCIICJOBAHUIA
HacJIeIOBaHMs MPU3HAKOB y YeIOBEKa U
ATHUYECKHX aCEeKTOB B 00JIaCTH
MEIUIMHCKON reHeTuku. CamocToaTe bHas
nH(POPMAIIMOHHOIIO3HABATEIbHAS
JeSITeIBbHOCTD C PA3IMYHBIMU MICTOYHUKAMHU
nH(pOpMAIHH, B T.4. C HCIIOJIb30BAaHUEM
cpenctB KT, e€ kputuyeckas oueHka u
uHTepnperanus. @opMupoBaHue
COOCTBEHHOM MO3UIUU MO OTHOIICHUIO K
Ouosnoruueckor nHGOpMaIUH, MOTydaeMOn
13 pa3HbIX UCTOYHUKOB. Pemienue
OHMOJOTNYeCKHX (TEeHETHYECKHX) 3a/1a4 C
y4€TOM CIETUICHHOTO HACIICAOBAHUS U
KpoccuHToBepa. Pa3BuTre mo3HaBaTeIbHOTO
MHTepeca K N3y4eHUI0 OMOJIOTHH B TIpoIiecce
M3yYEHUS TOTIOIHUTENIFHOTO MaTepuaia
y4eOHUK

27

I'eneTuka nomna.
HacnenoBanue nprsHakos,
CLIEMJIEHHBIX C II0JIOM

Onpenenenre 0CHOBONOIATAIOIINX
MOHSTHH: CLIETIJICHHOE HaclieI0BaHue, 3aKOH
Moprana, nepekpecT (KpOCCHHTOBED),
XpOMOCOMHas TEOpHsI HACIEeICTBEHHOCTH,
ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI, TE€TEPO- U
TOMOTaMETHBIH MOJI, MPU3HAKH, CLETIJIEHHbIE
C TOJIOM, TeMOUITHS, TATBTOHU3M.
[IpoaykTUBHOE OOIIIEHUE W B3aUMOICHCTBUE
B MPOIIECCE COBMECTHOM YyUeOHOM
JEATEIBbHOCTH C YYETOM MO3ULNH IPYTUX
YYaCTHUKOB JEATEIbHOCTH IPU

§ 7 3anucu
B T€Tpaau




00CyKJIEHUHU BOIIPOCOB UCCIICOBAHMIA
HacJIeIOBaHMs MPU3HAKOB y YeIOBEKa U
ATHUYECKHUX aCEeKTOB B 00JIaCTH
MEIUIMHCKON reHeTuku. CamocToaTe bHas
nH(OPMAaLIMOHHOIIO3HABATEIbHAS
JeSITeIBHOCTD C PA3TUYHBIMUA UCTOYHUKAMU
nHpopmanmu. opMupoBaHre COOCTBEHHOM
MO3UIIMU TI0 OTHOIICHHIO K OMOJIOTHYECKOM
nH(pOpMAIINH, TIOTYy4aeMON U3 Pa3HBIX
HCTOYHUKOB. Pemenne 6nomornaecknx
(reneTnyeckux) 3a7au ¢ y4ETOM
CIIETVIEHHOTO HACTIEI0BaHUS U
KPOCCHHT'OBEpa

28

N3MeHUNBOCTSE.
Henacnencrsennas
W3MEHYHUBOCT.
JlaGopaTtopnast pabota Ne 6.
N3yuenne moauukamoHHON
W3MEHUYHUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psifa U
BApUALIMOHHON KPUBON»

0.5

OrnpezenieHre 0OCHOBOTIOJIATAIONITUX
MOHATHI: MOAU(PUKAIMOHHAS
W3MEHYUBOCTh, MOAU(HUKAITIH, HOpMA
peakuuu, KoMOWHAIMOHHAS U3MEHUYUBOCTb,
MyTallMOHHAs U3MEHYHBOCTh, MYTaIlUU:
TE€HHbIE, XPOMOCOMHbBIE, TEHOMHBIE,
JcJIenu, JIYHJ'II/IKaI_[I/ISI, IIOJIMITJION AU A,
MyTareHHble (haKTOpbl, MyTal[MOHHAs
teopus. [IpogykTuBHOE OOIIIEHNE U
B3aUMOJICHCTBHE B ITPOIIECCE COBMECTHOM
y4e0HOM JesTeNbHOCTH C YUYETOM MO3UITUU
JIPYTUX YYACTHUKOB JICATEIHHOCTH MPH
00CYX/IeHUU 3aKOHOMEPHOCTEH
N3MCHYNBOCTHU OpI‘aHI/I3MOB.
CamocrosTenpHas
WH(POPMaIMOHHOTIO3HABATEIbHAS
NESATETLHOCTh C PA3JIMYHBIMU UCTOUHUKAMU

3aIllMCu B
TeTpaau




Hacnencreennas
U3MEHYUBOCTb.
29 .
«AHanu3 MyTauun y
Jp030(UIIBI HA TOTOBBIX
MHUKpOIpenapaTaxy

JlaGopaTtopnast pabota No 7.

0.5

nH(OPMAILIUY O BIUSHUU MYTare€HHBIX
(hakTOpOB HA OPTaHU3MBI, €€ KpUTHYECKAas
OllIeHKa U uHTepnpetanus. PopMupoBaHue
COOCTBEHHOM MO3UIIMU O OTHOIICHHUIO K
Ouosoruueckoi nHGoOpMaIuy, MOTy4aeMon
W3 pa3HbIX UCTOYHHUKOB.

OBnazneHue MeToaMH HayYHOTO TTO3HAHMS,
WCIIOJIb3YEMBIMH MPU OUOJIOTHYECKUX
HCCIIEIOBAaHMSX B MIPOLIECCE BBIMOTHEHUS
nabopaTopHbIX padoT. Pa3BuTHe ymeHwuit
OOBACHSTH Pe3yJIbTaThl OUOTOTUYECKUX
9KCIIEPUMEHTOB. Perienne 61M010rnueckux
3ana4. Pa3BuTHe nMo3HaBaTeIbHOrO HHTEPECA
K U3y4YEHHIO OMOJIOTHH B IIpOLIecce
M3Yy4EHHMsI TOTIOJIHUTEIBLHOIO MaTepraa
y4eOHUK

3aI11MCH B
TCTpaan

30 ['enernka uemoBeka

CamocrosrenbHas
MH(}OPMAaLIMOHHOIIO3HABATEIbHAS
JESATEIBbHOCTh C PAa3JINYHBIMU UCTOYHUKAMU
nH(pOpMAIIMU O BIMSIHUU MyTareHHbIX
(akTOpOB HA OPraHU3MBbI, €€ KpUTHYECKas
onieHKa U uHrepnperanys. Gopmuposanue
COOCTBEHHOM MO3MIIMHU IO OTHOLIEHHUIO K
Ouosiornyeckoit MHGopMaIu, MOTy4aeMon
W3 pa3HbIX UCTOYHUKOB. Mcrnonp30BaHue
cpencts KT B perieHnn KOTHUTUBHBIX,
KOMMYHHMKATUBHBIX U OPTaHU3aLHOHHBIX
3a/1a4, CBA3aHHBIX C U3YYCHUEM ICHETHKHU
YeJoBeKa

§ 7 3amucu
B T€Tpaau
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PesepBubiit ypok. O000mieHme
no Teme «HacnencrBeHHOCTh
¥ U3MEHYHBOCTH
OpPTraHU3MOBY

OmnpeneneHre 0CHOBOOIATAIOIINX
MOHSATHHN: CETIEKIHS, COPT, IOPOJIa, IITaMM,
OMOTEXHOJIOTHS, MyTareHes3, KIeToYHas
WH)KEHEpUs, TCHHAs] HH)KCHEPHUs, TETEPO3HC,
WHOPHUAMHT, OMOTYMYC, KYJIbTypa TKaHEH,
KJIIOHUPOBAHUE, CHHTETHUECKUE OPTAHU3MBI,
TPaHCTEHHBIC OPTAHU3MBI,
6uobe3omacHocTh. [IpoaykTBHOE OOIIICHIE
Y B3aMMOJICHCTBHE B ITPOIIECCE COBMECTHOM
y49e0HOU NeATSILHOCTH C YUETOM MO3UITUU
JIPYTUX YYACTHUKOB JIEATEIBHOCTH MPU
o0cykeHUH MpodIeM OUOTEXHOIIOTUH, €€
MEePCIEKTHB U ATHYCCKUX HOPM.
CaMocTrosTenbHas
MH()OPMAIIMOHHOITO3HABATEIbHAS
NESATEIILHOCTD C Pa3IMYHBIMA HCTOYHUKAMH
WH(OPMAIIHN O METOJIaX CENEKIINU U
HaIpaBJIEHUH pa3BUTHS OMOTEXHOJIOTUH, €€
KpUTHYECKasl OIleHKa U MHTEePIpETaIusl.
dopmupoBaHue COOCTBEHHOW MO3UIIHH 110
OTHOIICHUIO K OMOJIOTHUECKOM
nH(}OpMAaILIUY, TTOTY4aeMOU U3 pa3HbIX
HCTOYHHMKOB. Pa3BuTHe 1MO3HABATEILHOTO
WHTEpeca K N3YUCHHIO OMOJIOTHHU B TIPOIECCe
M3YYCHHS JIOTIOTHUTEIFHOTO MaTepHaa
y4ueOHUKa

3aIliCH B
TeTpaau

32

Cenexkuus Kak HayKa 1
mporiecc

OrnpezenieHre 0OCHOBOMOJIAraloIUX
MOHATHH: CEJICKIHs, COPT, TIOPOa, IITaMM,
reTepo3uC, UHOPUAMHT, OHOTYMYC,
KyJbTypa TKaHEeH, CHHTETHYECKHE

§ 9 3anucu
B TETPaIx
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MeToanl U TOCTYKCHHS
CEJIEKLIUH PACTEHUN U
’KMBOTHBIX

opranusMsl. [IponykTiBHOE O0LICHHE U
B3aMMOJICHCTBHE B MTPOLIECCE COBMECTHOM
y4eOHOM! eI TeIbHOCTH C YYETOM MO3UIIUU
JIPYTUX YYACTHUKOB JIEATEIBHOCTH MPU
0o0cyXaeHUuU TPo0IeM OMOTEXHOJIOTHH, €6
MEPCIEKTUB M STHUECKUX HOPM.
CamocTosTenbHas
MH(POPMAIIMOHHOIO3HABATEIbHAS
JeSITeIBbHOCTD C PA3IMYHBIMU MICTOYHUKAMHU
MH(POPMAIMN O METOAAX CEJICKIIHH.
dopmupoBaHue COOCTBEHHON MO3UIMH 110
OTHOIICHUIO K OMOJIOTUYECKOM
nH(pOpMaILIUY, TOTYy4YaeMOU U3 pa3HbIX
UCTOYHMKOB. Pa3BuTHE NO3HABATEIBHOTO
MHTepeca K N3y4eHUI0 OMOJIOTHH B TIpoIiecce
M3yYEHUS TOTIOJIHUTENFHOTO MaTeprasa
y4ueOHUKa

OmnpeneneHne 0OCHOBONOJIAraloIINX
MOHATHUH: CEJeKIHsl, MyTareHes3, reTeposmc,
WHOPUIUHT, OMOTYMYC, CHHTETHYECKHE
OpPTaHU3MBI, TPAHCTEHHBIC OPTaHU3MEI,
6uobe3omacHoCcTh. [IpoaykTHBHOE OOIIICHIE
Y B3aUMOJICHCTBHE B MPOIECCE COBMECTHOM
y4eOHO IeATeNTbHOCTH € YYETOM MO3UIIH
JIPYTUX YYACTHUKOB JICATEIHHOCTH MPH
00CYKJIEHUH METOJ/IOB CEJICKIIHH.
CamocrosiTenbHas
MH(}OPMAaLIMOHHOIIO3HABATEIbHAS
NESTeNIbHOCTD C Pa3IMYHBIMU HCTOUHUKAMHU
nH(OpMAaLIUK O METO/IaX CENEKUUU U

§ 9 3anucu
B TETpaIu
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buotexHoiorus kak orpacib
MPOU3BOACTBA

HaNpaBJICHUH pa3BUTUS OMOTEXHOJIOTUH, €&
KpUTHYECKasl OLIEHKa U UHTEPIpeTaLUs.
®dopmupoBaHue cOOCTBEHHOM MO3UIMH 10
OTHOILIEHMIO K OMOIOrHYEeCKOM
nH(pOpMalMH, OITy4aeMON U3 Pa3HbIX
HCTOYHUKOB. Pa3BuTre no3HaBaTeIbHOTO
MHTEpeca K N3y4eHHIO OMOJIOTHH B ITpOIiecce
M3Y4YEeHMsI TOTIOJIHUTEILHOTO MaTepuaa
yueOHUKa

Omnpenenenre 0CHOBOMOIATAIOIINX
MOHATUN: OMOTEXHOJIOTHUS, MyTareHes,
KJICTOYHAA MHXKXCHECPHA, TCHHAA NWHXXCHCPH,
KYJIbTypa TKaHEH, KJIOHUPOBAHUE,
CUHTCTUYCCKUEC OPraHu3Mbl, TPDAHCTCHHBLIC
OpraHu3Msbl, 6M00€30IacCHOCTb.
[IpoaykTBHOE 00IIIEHUE U B3aUMOICHCTBUE
B IIPOIIECCE COBMECTHOM yueOHOU
NESTENILHOCTH C YUYETOM MO3ULIUU APYTUX
YYaCTHUKOB JESITENbHOCTU TIPH
o0cyxaeHruu TpooeM OUOTEXHOIOTHH, €€
NEPCICKTUB U OTUYCCKUX HOPM.
CamocTosiTenbHast
MH()OPMAIMOHHOITO3HABATEIbHAS
NESTENIbHOCTD C Pa3IMYHBIMA UCTOUHUKAMHU
nH(OPMALIUY O METO/IaX CENEKIIUU U
HaIpaBJICHUH Pa3BUTHS OMOTEXHOIIOTUH, €€
KpUTHYCCKAA OLICHKA U UHTCPIIPETAl M.
dopMupoBaHrEe COOCTBEHHOM MO3UITUH 110
OTHOIICHUIO K OMOJIOTUYECKOM
nH(pOpMaLNY, TOTYy4YaeMON U3 pa3HbIX

§ 9 3anucu
B T€Tpaau




HMCTOYHUKOB. Pa3BuTHE IO3HABATEILHOTO
MHTEpeca K U3y4YeHUI0 OMOJIOTHH B TIpoIiecce
W3Y4YEHUS JIOTOJIHUTEIIFHOTO MaTepraa
y4eOHHKa

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHntpous
HbIE
padoThI

MpakTuy
ecKHne
padoThI

OcHOBHBbIE BH/IbI 1eATETbHOCTH
o0yuyarumuxcs

Jdomamnee
3aJaHue

OBOMIOIUSA U METOABI €€
M3y4YEeHUs

[IponykTBHOE O0IIEHUE U
B3aMMO/ICCTBUE B MPOLIECCE
COBMECTHOHM Y4eOHOMU JEATEILHOCTH C
y4E€TOM MO3ULIMH IPYTUX YUYACTHUKOB
JEeSTENIbHOCTH MPH 00CYXACHUU
OCHOBHBIX IIOJIOXKEHUH 3BOJIIOIITUOHHON
teopuu Y./[apBHHA U MTOJIOKEHUN
CUHTETUYECKON TEOPUHN IBOJIIOLIUN.
CamocTtosTenbHas
MH(}OPMaLIMOHHOIIO3HABATEIbHAS
JEATEIBbHOCTD C Pa3JIMYHBIMU
UCTOYHUKAMU MH(POPMALIUU O Pa3BUTHH
SBOJIIOLIMOHHBIX UIEH, €€ KPUTUYECKas
OLIEHKa U MHTEPIIpETALNS

§ 11 3anucu B
TeTpaan

Ucropus pazButus
MpeICTaBICHHUH 00
SBOJIIOIUU

Omnpezenienre 0CHOBOTIOATAIONTUX
TIOHSTHN: SBOJIOIINS, TEOPHSI IBOJIOIIIHI
JlapBuHa, IBIKYIIME CUITBI DBOJIOIUU:
M3MEHYMBOCTb, O0pbOa 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 0TOOP,
CUHTETUYECKAs TEOPHS IBOJIIOIUH.
[IpoaykTrBHOE OOIIICHUE 1
B3aUMO/JICHCTBUE B IIPOIIECCE
COBMECTHOM y4eOHOU NeATeTbHOCTH C

§11




MuxkposBontonus

y4€TOM MO3ULINUHU APYTUX YUACTHUKOB
JESITeIbHOCTH MPHU 00CYKACHUU
OCHOBHBIX IIOJIOXKEHUH 3BOJIIOITUOHHON
teopuun Y.J/[apBuHa U MOI0KEHUN
CUHTETUYECKON TEOPUHU IBOJTIOLIUU.
CamocTosTenbHas
MH(POPMAIIMOHHOTIO3HABATEIbHAS
JESITENIbHOCTD C Pa3IMYHbIMU
MCTOYHUKAMU MHPOPMALIUHN O Pa3BUTHH
9BOJIIOLIMOHHBIX UJIEH, €€ KpUTH4ecKas
OLICHKA U MHTEpIpeTaLUsl.
dopmupoBaHue COOCTBEHHON MO3UIIUU
10 OTHOIIEHUIO K OMOJIOTHYeCKON
uH(pOpMaINH, TOITy4aeMON U3 Pa3HbIX
HUCTOYHUKOB. Mcosib30BaHKE CPEICTB
UKT B pemieHnH KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX 1
OpraHM3aI[MOHHBIX 33]a4, CBA3aHHbIX C
n3yuenueM auyHoctu Y./lapBuHa, Kak
ydeHoro-uccienonarens. Pazsutue
[I03HABATEIBHOIO UHTEpECA K
M3y4EHHUI0 OMOJIOTHH B ITpoIecce
W3Y4YEeHHs! TOMOIHUTEIHEHOTO
MaTtepuasa yueOHuKa

Omnpenenenre 0CHOBOMOIATAIOIINX
MOHSATHI: MUKPOIBOIIOLIUSA,
JAUBEPreHIus, PEIPOAYKTUBHAS
M30JIALINSI, BUI000pa30BaHUE:
reorpaduyeckoe, IKOJIOTHIECKOE,
KoHBepreHuus. [IpoaykTuBHOE

§ 14




oO0IIeHue U B3aUMO/ICHiCTBHE B
MPOIIECCe COBMECTHOU y4eOHOM
JESTENIbHOCTH C YU4ETOM MO3UIIUU
JIPYTUX YYACTHUKOB JIEATEIBHOCTH MPU
00CyKJIEHIH MPOLIECCOB
MUKpPOIBOJIOINH. CaMocTosITeIbHAS
MH(POPMAIIMOHHOTIO3HABATEIbHAS
JeSITeIbHOCTD C PA3TUYHBIMU
MCTOYHUKAMHU MHPOpMALUH 0 popmax
BU000pa30BaHus, €€ KpUTHIeCKas
OLIEHKA U UHTEPIIPETAIIHS.
dopmupoBaHue COOCTBEHHON MO3UIIUU
10 OTHOIIEHUIO K OMOJIOTHYeCKON
uH(pOpMaINH, TOITy4aeMON U3 Pa3HbIX
HWCTOYHHUKOB. PazButune
MO3HABATEIHHOTO HHTEpPECa K
M3Y4YEeHHIO OMOJIOTUH B ITPOLIECCe
W3YYEHUS TOTIOTHUTEIILHOTO
MaTepuana yueOH1Ka

[Monmynsiums kak
JJIEMEHTapHAasK eAMHUTIA
BUJIA U 3BOJIOIHH.
JlaGopaTopnas pabora Ne 1
«CpaBHEeHHE BUOB 1O
MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

CamocTosTeIbHOE OTIPEACIICHUE 1IeTTN
y4eOHOM JAeATETHPHOCTH U COCTaBICHUE
e€ mana. Onpenenenne
OCHOBOIIOJIATaIOMNX TOHITHH: BUJI,
KpUTEpUHU BUJIA, apeall, TOMYJIsALHUs,
POX/1aeMOCTh, CMEPTHOCTb, IOKA3aTEIN
CTPYKTYpPBI MOIYJISIUH, INIOTHOCTD,
YHCICHHOCTh. [IpotyKTHBHOE 00O1IeHNE
Y B3aMMOJICHICTBHE B MPOIIECCE
COBMECTHOM y4eOHOM NeATeTbHOCTH C
y4ETOM TTO3UIMH IPYTUX YIYACTHUKOB

§ 10




JeSITeIbHOCTH TIPU 00CYXKICHUHN
COBPEMEHHBIX MPE/ICTaBICHUI 0 BUIE U
€ro MOIMyJISILIMOHHOM CTPYKTYpE.
OBnazeHre MeTo1aMu Hay4HOT'O
MO3HAHUS, UCII0JIb3YEMbIMH IIPU
OMOJIOTHYECKUX MCCIIEJOBAHUSIX B
Iporiecce BHITOTHEHHS J1a00paTOpHOM
pabotsl «M3yuenre Mop(hoI0oruaecKoro
Kputepus Buna». Pazsutue
MO3HABATEIBHOTO HHTEPECa K
U3y4EHUI0 OMOJIOTUH B IIpoLecce
U3Yy4EHUS JIOMOIHUTEIIBHOTO
MaTepuaia yueOH1Ka

JIBrOKyIIHE CHIIBI
(anemeHTapHbIe (HaKTOPHI)
9BOJIIOLIMH

Omnpenenenne 0CHOBOMOJIATAIOIINX
MOHATHUI: 3JIeMEeHTapHbIe (HaKTOPHI
HBOJIIOIIUH: MyTAaLlMOHHBIN IpoI1iecc,
MOMYJIALIMOHHBIE BOJIHBI, Ipel() TeHoB,
n3onAnus. [IpoaykTuBHoe oliieHue u
B3aMMO/JICHCTBUE B IPOLIECCE
COBMECTHOHM Y4eOHOM JEATEIIEHOCTH C
y4ETOM TIO3UIIUH IPYTUX YIACTHUKOB
JeSITeTbHOCTH TIPH 00CYKICHUHN
COBPEMEHHBIX TPE/ICTABICHUH O
JBIDKYIIUX cuilax ((pakTopax)
sBomouK. CaMocTosITeNbHas
nH(pOPMaIIMOHHOIO3HABATEIbHAs
JeSITeIbHOCTD C PA3TUYHBIMU
HWCTOYHUKAMH HH(POpMAIIUH 00
ABOJIIONUOHHBIX (paKTOpax, eé
KpUTHYECKas OLEHKa U MHTEPIPETaIH.

§12




dopmupoBaHue cOOCTBEHHOH MO3UIIH
10 OTHOILIEHUIO K OMOJIOTMUYECKON
uH(bOpMalMH, OITy4aeMON U3 Pa3HbIX
HCTOYHUKOB. Pemenne 61osornyeckux
3aJa4d Ha IpUMEHEHHEe 3aKoHa XapIu-
BaiinOepra. Pa3zButue
MIO3HABATEIBHOIO UHTEPECa K
M3Y4YEHHIO OMOJIOTUHU B IIPOLIECCE
W3Y4YEHHUS! IOTOTHUTEIBLHOTO
MaTtepuasna yueOHuKa

EctectBenHsbIit 0TOOp 1 €ro
¢bopmbl

Omnpenenenne 0CHOBOMOJIATaIOIINX
MOHATHI: POPMBI €CTECTBEHHOTO
ot0opa: ABMKYLIHH,
CTaOUIN3UPYIOIMUH, TU3PYTITUBHBIN
(paspeiBaromuii). [IpogykTuBHOE
o011eHue U B3auMo/ieiicTBHE B
Ipolecce COBMECTHOM yueOHOM
JeSITeIbHOCTH € YYETOM MO3ULUU
JPYTUX YYaCTHUKOB AEATEIbHOCTU IPU
00CYX/IEHUH BIUSTHHSI €CTECTBEHHOTO
otOopa Ha reHOhOH T IO JISIITHH.
PasBuTne mozHaBaTeTpHOTO MHTEpECA K
M3Y4YeHHIO OMOJIOTUHU B MTPOLIECCe
W3YyYEHUS JIOTIOJHUTEIEHOTO
MaTepHuana yaeOHUK

§ 13

Pe3ynbpTatsl sBOIIONMN:
MIPUCTIOCOOICHHOCTh
OpPraHU3MOB U
BHUI000pa30BaHuUe.

0.5

CamocTosTenbHbIN KOHTPOJIb U
KOPpEKIUs y4eOHOH e TETbHOCTH C
UCIOJIb30BAHNEM BCEX BO3MOXKHBIX
PECYPCOB JUIsl JOCTUKEHUS

§ 3amucu B
TeTpaan




Jlaboparopnas padota Ne 2
«Onucanue
MPUCTIOCOOIEHHOCTH
opraHusmMa u €€
OTHOCHUTEIILHOTO
XapaxkTepa»

Hanpasnenus u nytu
MaKpPOAIBOJFOIIH

MOCTABJICHHBIX LI€JICH U peanu3aiuu
IIJIAHOB JAESTENbHOCTU. JleMOoHCcTpanus
HAaBBIKOB MO3HABATENIbHOUN pedieKcuu.
[IpoayxTuBHOE 001IIEHUE U
B3aUMOJICUCTBUE B IIpOLIECCE
COBMECTHOH Yy4eOHO eATEITHbHOCTH C
y4ETOM MO3UIIMH JIPYTUX YUYACTHUKOB
NeSTeTbHOCTH

OrnpezenieHre OCHOBOMIOJIAratoIUX
MOHSATUNA: MAKPO3BOJIIOLS,
HarpaBJICHUS SBOJIOLNHN:
OMOJIOTHYECKHI Tporpecce,
Ouosornueckuii perpecc, apomopdos,
WoaanTaIys, JereHepausi.
[IpoaykxTuBHOE 00IIIEHUE U
B3aMMO/JICHCTBUE B MPOLIECCE
COBMECTHOI y4eOHOI 1eATEeNbHOCTH C
y4E€TOM MO3UIMH JIPYTUX YUYACTHUKOB
JEeSTENIbHOCTH MPH 00CYXKACHUN
IIPOLIECCOB MAKPOIBOJIIOLIHH.
CamocTosiTenbHast
“H(POPMaITMOHHOTIO3HABATEIbHAS
JEATETLHOCTD C Pa3JIMYHBIMU
HUCTOYHUKaMU HH(popMaluu o hopmax
BHUJI000pa30BaHUs, €€ KPUTUYECKAS
OILICHKA U MHTEpIpeTalusl.
dopmupoBaHue cOOCTBEHHOH MO3UIIH
10 OTHOILLEHUIO K OMOJI0TrHYecKOon
nHpOopMaLNY, TOTYy4aeMON U3 pa3HbIX
HWCTOYHUKOB. Pa3Butne

§15




[I03HABATEIbHOI'O UHTEpECa K
M3Y4YEeHHIO OMOJIOTHH B MIPOLIECCE
W3Y4YEeHHUs! TOTOIHUTEIHEHOTO
MaTtepuasna yueOHuKa

H606paTI/IMOCTI> 3BOJIIOIIUH

CaMocTrosTenbHas
MH(OPMAIIMOHHOIIO3HABATEIbHAS
JESATEIILHOCTD C Pa3IMUYHbIMH
HMCTOYHUKAMHU HH(pOpManuu o Gpopmax
BUJI000pa30BaHus, €€ KpUuTHIECKas
OIICHKA M MHTEPIIPETALIHS.
dopmupoBaHue COOCTBEHHOU MO3UITUU
10 OTHOIIEHHIO K OMOIOTHYECKOI
nH(OPMAIIHHN, TIOTy4aeMOU U3 pa3HbIX
HCTOYHUKOB.

§ 26 3amucu B
TeTpau

10

HcTopus xu3Hu Ha 3emiie
U METOJBI €€ U3yUeHUs

Omnpenenenne 0CHOBONOJIATAIOIINX
MOHSATUIN: KPEALIMOHN3M, TUIIOTE3a
CTallMOHAPHOI'O COCTOSIHUA,
CaMOIIPOU3BOJIBHOE 3apOXKICHHUE,
TUIIOTE3a IAaHCIIEPMUH, TUIIOTE3a
OMOXHMMHUYECKOH IBOIIOIINH, AOHOTEHE3,
runore3a PHK-mupa Ilponykrusaoe
o0I11eHue U B3auMo/IeiicTBHE B
Iporecce COBMECTHOM yueOHOM
JEATEIBbHOCTH C YYETOM ITO3ULUN
JIPYTUX YYaCTHUKOB JIEATEIbHOCTH MPH
00CyKJIEHUH TUIIOTE3 MPOUCXOKICHUS
*u3HU Ha 3emie. CaMocTosATebHAS
MH(GOPMaLlMOHHOIIO3HABATEIbHAs
JEATEIBbHOCTD C Pa3JIMYHBIMU

§ 27




NCTOYHHUKaMH I/IH(l)OpMaI_II/II/I (6}
IMPOUCXOXKIACHUHN KU3HU HAa 36MJIC, e€
KpUTHYCCKas OLICHKA U MHTCPIIPETAl M.

11

['mnoTte3sl MpoOUCXOXKACHUS
JKA3HU Ha 3emiie

OrnpezenieHre 0OCHOBOMOJIAraIOIUX
MOHATUMN: KPEALIMOHNU3M, TUIIOTE3a
CTAI[MOHAPHOT'O COCTOSIHUS,
CaMONPOU3BOJIBHOE 3apOKICHHE,
TUIIOTE3a NAHCIIEPMUU, TUIIOTE3a
OMOXMMHYECKOH 3BOJIOIMH, A0UOTeHE3,
runore3a PHK-mupa IIpogyktusaoe
oO111eHre U B3aUMOJICUCTBHUE B
MIPOLIECCE COBMECTHOM yueOHOM
JIESITETBHOCTH C YUYETOM MTO3UIIHHA
JIPYTUX YYACTHUKOB JIEATEILHOCTH MPU
00CyKJIEHUU TUTIOTE3 MPOUCXOKICHUS
*KU3HU Ha 3emiie. CaMocTOsTENbHAS
MH(OPMAIMOHHOIO3HABATEIbHAS
JeATEIBbHOCTh C PAa3JIMYHBIMU
HMCTOYHUKAMU UH(GOPMAITUU O
MPOUCXOKJICHUU KU3HU Ha 3eMIie, e
KpUTHYECKAs OIICHKA U WHTEPIPETAIIHS.
dopMupoBaHUe COOCTBEHHOMN MO3UITUN
110 OTHOIIEHUIO K OMOJIOTHYECKON
nH(pOpMAILIUY, TTOTY4aeMON U3 pa3HbIX
HWCTOYHUKOB. Pa3Butune
M03HABATEIBHOTO MHTEpPECa K
M3y4eHUI0 OMOJIOTHH B IIpoIecce
W3Yy4YEHHUS TOMOJHUTEIBHOTO
Marepuaia yaeOHuKa

§ 28




12

PazBurue xu3Hu Ha 3emite
110 3paM | IeproIam

OrnpezenieHre 0OCHOBOMOJIATAIOIUX
MOHATHI: 90H, 3pa, MEPUOJ, F0Xa,
KaTapxei, apxei, mpoTepo30Hu,
(hanepo30i, maeo3oi, ME3030H,
KaitHO30M, KEMOPHIA, OPIOBUK, CHITYD,
JI€BOH, KapOOH, NIepMb, TpUac, 10pa,
MeJl, TaJIEOTeH, HEOT'eH, AaHTPOIIOTEH,
roJionieH. [IpoaykTuBHOE 0OIIIEHNE U
B3aMMO/ICCTBUE B MPOLIECCE
COBMECTHOH Y4eOHO eATEITHPHOCTH C
y4€TOM MO3UILIUU APYTUX YIYACTHUKOB
JEeSTENIbHOCTH MPH 00CYXACHUU
po0JieM BOSHUKHOBEHUS U Pa3BUTHE
*KU3HU Ha 3emiie. CaMocTOsITENbHAs
WH(POPMAIIMOHHO TTO3HABATEIbHAS
NESATETbHOCTh C Pa3JIMUHBIMU
HWCTOYHUKAMH UH(POpMALIUH 00
OCHOBHBIX 3Tarax BOIIOIUN
OpraHMYEeCKOro Mupa Ha 3emiie, eé
KpUTHYECKAas OLICHKA U UHTEPIpPETALIHSL.

§ 27 3ammcu B
TETpaIn

13

OcHOBHBIE 3TanbI
9BOJIIOLIMH PACTUTEIBHOTO
1 ’KMBOTHOTO MHpa.
[TpakTuyeckas padora Ne 1
«M3yyenune uckonaeMbIx
OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIMSX»

0.5

Ornpezenienre 0CHOBOTIOATAIONTUX
MOHSITUI: 30H, 3pa, MEPHO/I, FI0Xa,
KaTapxei, apxei, mpoTepo30u,
(hanepo3oit, maneo3oii, Me3030i,
KaiiHO30M, KeMOpHiA, OPJIOBHK, CHITYD,
JI€BOH, KapOOH, IepMb, TPHAC, I0pa,
MeJl, MaJIeOreH, HEOT'eH, AHTPOIOTEH,
roJiorieH. [IpoaykTuBHOE 0OIIIEHNE U
B3aUMOJICHCTBHE B IIPOIIECCE
COBMECTHOM y4eOHOU NeATeTbHOCTH C

§ 28 3ammcu B
TeTpaan




y4€TOM MO3ULUH IPYTUX YIACTHUKOB
JESITeIbHOCTH IIPU 00CYXKIEHUU
po6JIeM BOZHUKHOBEHHUS U pa3BUTHE
*KU3HU Ha 3emiie. CaMocTOsTENbHAS
nH(pOpPMallMOHHOIIO3HABATEIbHAs
JESTENIbHOCTD C Pa3IMuYHbIMU
HCTOYHUKAMU MHPOpMALIUHU 00
OCHOBHBIX ATalax 3BOJIOLUN
OpPraHMYECKOTo MHUpa Ha 3emiie, eé
KpUTHYECKas OLIEHKA U UHTEPIPETaL.
dopmupoBaHue cOOCTBEHHOMN MO3ULIH
10 OTHOILIEHUIO K OMOJIOTHUYECKON
uH(bOpMaIMH, OITy4aeMON U3 Pa3HbIX
UCTOYHUKOB. Pa3Butne
[I03HABATEIBHOI'O UHTEpECa K
M3Y4YEeHHIO OMOJIOTUHU B MTPOLIECCE
W3YYEeHHUS! TOTOJTHUTEIBEHOTO
MaTtepuasna yueOHuKa

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpa

Ornpezenenre 0OCHOBOMOJIAratoInuX
MOHITUM: CHCTEMAaTHKa,
OMHOMUHAJILHOE Ha3BaHHE,
CHUCTEMaTUYECKHE KaTETOPUH: THII,
0T/, KIacc, OTPsi, MOPAJIOK,
ceMencTBO, poa, Bul. [IpogykTuBHoe
0OlIIeHHE U B3aUMOJICHCTBHE B
MIPOIIECCE COBMECTHOM yueOHOM
JESATEIbHOCTH C YYETOM MO3UIIUN
JPYTUX YYaCTHUKOB JAEATEIbHOCTH MIPHU
00CyXICHUHU TIPUHIIUIIOB
KJIaccupuKauy opraau3MoB. Pazsutue

§16




[I03HABATEIbHOI'O UHTEpECa K
M3Y4YEeHHIO OMOJIOTHH B MIPOLIECCE
W3Y4YEeHHUs! TOTOIHUTEIHEHOTO
MaTtepuaia yueOHuKa

OBOIIOLUS YeI0OBEKA
(aHTpOMOreHe3)

OmnpeneneHne 0CHOBOIOJIATAIOINX
IIOHSATUM: aHTPOIIOTEHE3, YEIIOBEK
pasymusiii (Homo sapiens),
aBCTPAJIONUTEKOBBIE, JTHOIU:
apXaHTPOIIbl, TAJICOAHTPOIIBI,
HEOAHTPOIIbI, COIUANBHBIE (PAKTOPHI
aHTPOIIOTeHEe3a: TPYAOBas
NeSTEIIbHOCTh, OOIIECTBEHHBIN 00pa3
YKU3HH, pEUb, MBIIIICHUE, PACHI:
€BPOIIEOHIHAsI, MOHT'OJIOUIHAS,
aMEpUKaHOUHAs, HErpOUaHas,
aBCTPAJIOUIHAS, PACU3M.
[IpoxykTuBHOE OOIIEHNE U
B3aMMO/JICHCTBUE B IPOLIECCE
COBMECTHOI y4eOHOI 1eATeNbHOCTH C
Y4ETOM TTO3UIMH JIPYTUX YIYACTHUKOB
JeSITeNIbHOCTH NPH 00CYXKACHUU
pacorenesa. CamocTosiTebHAs
MH(}OPMAaLIMOHHOIIO3HABATEIbHAS
JeSATEIbHOCTh C Pa3JIMYHBIMU
UCTOYHUKAMU MHPOpMALUHU 00
AHTPOIIOTEHE3E, €€ KPUTHUECKAS
OIICHKA U MHTEpIpeTalusl.
dopMupoBaHrUEe COOCTBEHHOM MO3UITUN
10 OTHOILLEHUIO K OMOJIOTrHYecKOn
nH(pOpMaLNY, TOTYy4YaeMON U3 pa3HbIX

§ 29




JIBroKy1Me CUIIbI
(axTopsr) aHTpONIOTEHE3

UCTOYHUKOB. Vcnonbp3oBaHue cpencTs
HKT B pelieHMU KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX U
OpraHM3aIMOHHBIX 33]a4, CBSA3aHHbIX C
M3Y4YEHHEM BOIIPOCOB 3BOIIOIUU
yesioBeKa. Pa3BuTre no3HaBaTeIbHOTO
MHTEpeca K U3y4eHUI0 OMOJIOTHH B
MIPOLIECCE U3YUEHUS JONOJHUTEIBHOTO
MaTtepuasia yueOHuKa

CamocTrosTenbHas
MH(POPMAIIMOHHOIIO3HABATEIbHAS
JEeATEIBbHOCTD C PAa3JIMYHBIMU
HCTOYHUKAMHU HH(popManuu o0
AHTPOIIOTeHE3Ee, €€ KpUTUYECKas
OLICHKA U UHTEpIIpETALUS.
®opmupoBaHue cOOCTBEHHOM MO3UINH
10 OTHOILIEHUIO K OMOJIOTHUECKON
uH(pOpMaINH, TOITy4aeMON U3 Pa3HbIX
HMCTOYHHUKOB. VcIionbp30BaHue CPEICTB
UKT B penmieHnH KOTHUTHUBHBIX,
KOMMYHHMKAaTUBHBIX 1
OpraHU3allMOHHBIX 33]1a4, CBSI3aHHBIX C
M3Y4YEHHEM BOIIPOCOB DBOTIOLUU
YEJI0BEKa.

§ 29 3anucu B
TeTpaau

17

OCHOBHEIE CTaguu
DBOJIIOLUHU YEIOBEKA

OrnpenenieHre 0CHOBOMIOJIAraroInuX
MIOHSATUI: aHTPOIIOTEHE3, YEIOBEK
pasymubiii (Homo sapiens),
ABCTPAJIONUTEKOBBIE, JTFOU:
apXaHTPOIBbI, HaJIEOAHTPOIIEL,

§ 29




HEOAHTPOIIbI, Pachl: €BPOIICOUIHAS,
MOHTOJIOUIHASI, aMEPUKaHOWTHAs,
HErpoMIHasA, aBCTPAJIOUIHAS, PACU3M.
[IpoayxTuBHOE 001IIEHUE U
B3aMMOJICICTBHE B IIpoOLIecce
COBMECTHOHM Y4eOHOM JEATEIILHOCTH C
y4ETOM MO3UIIMH JIPYTUX YUYACTHUKOB
JeSITeIBHOCTH TIPU 00CYKICHUHN
pacorenesza. CamocTosiTeIbHas
MH(POPMAIIMOHHOIIO3HABATEIbHAS
NEeSITeNIbHOCTD C Pa3IMUYHBIMU
HWCTOYHUKAMH HHPOPMAIIUH 00
aHTpoOINoreHese, €€ KpUTHIECKast
OILICHKA U MHTEpIpeTaLusl.
dopMupoBaHUEe COOCTBEHHOMN MO3UITUN
110 OTHOIIEHUIO K OMOJIOTUYECKON
nH(pOpMaILIUY, TOTYyYaeMON U3 pa3HbIX
HUCTOYHUKOB. MIc0/Ib30BaHKE CPENICTB
HKT B pemieHun KOTHUTUBHBIX,
KOMMYHHMKATUBHBIX U
OpraHU3allMOHHBIX 33/1a4, CBSI3aHHBIX C
U3Y4YEHHEM BOIIPOCOB 3BOIIOLUU
yenoBeka. Pa3BuTre mo3HaBaTeIbHOTO
MHTEpeca K U3yYeHHIO OMOJIOTUH B
MpoLIecce U3yUeHUs JOMOTHUTEIBHOTO
MaTepuasa yueOHuKa

18

UYenoBeueckue pacel U
MPUPOJHBIE aJaNTaluu
YeJI0BEKa

OrnpezenieHre 0OCHOBOMOJIAraloIUX
MOHATHI: aHTPOTIOTCHE3, YETIOBEK
pasymubiii (Homo sapiens), pacsr:
€BPOTICOUTHASI, MOHTOJIOHTHAS,

§ 29 3anucu B
TETpan
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Pe3zepBHblii ypok.
O06o001IeHNE IO TEME
«Bo3HnkHOBEHHE 1
pa3BUTHE )KM3HH Ha
3emie»

aMEepUKaHOUHAs, HErPOUIHAs,
aBCTPAJIOU]IHAS, PACU3M.
[IpoayxTuBHOE 001IIEHUE U
B3aMMOJICICTBHE B IIpoOLIecce
COBMECTHOM yueOHOU eATeTbHOCTH C
y4ETOM MO3UIIMH JIPYTUX YYACTHUKOB
JESATSIILHOCTH MPU O0CYKICHUH
pacorenesza. CamocTosiTeIbHas
MH()OPMAIIMOHHOIIO3HABATEIbHAS
JeSATEIbHOCTD C PA3JIMYHBIMU
HWCTOYHUKAMH HH(POPMAILIUH 00
aHTpoIToreHese, €€ KpUTHIECKast
OLIEHKA U UHTEPIIPETAIIHS.
®dopmupoBaHue COOCTBEHHOU MO3UITUU
110 OTHOIIEHUIO K OMOJIOTUYECKON
“H(pOpMaIIUU, TTOTYYaEMOUN U3 Pa3HbIX
HUCTOYHUKOB. Mlcosib30BaHKE CPEICTB
UKT B pemieHnH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 33/1a4, CBSI3aHHBIX C
M3YUYEHHUEM BOIIPOCOB 3BOJIOLHNH
yenoBeka. Pa3BuTue no3HaBaTeIbHOTO
WHTEpeca K U3y4YeHUI0 OUOJIOTHH B
MPOIIECCE U3YUCHHUSI TIOTIOJIHUTEIIHHOTO
MaTepuasia yueOHuKa

CaMocTosATENbHBIN KOHTPOJIb U
KOPPEKIUs y4eOHOH e TeTbHOCTH C
HCIIOJIB30BAHNEM BCEX BO3MOXKHBIX
PECYPCOB [UIsl JOCTHKEHUS
ITOCTABJICHHBIX LICJIEH U pealn3aluu

3armucu B
TeTpaau




IJIAHOB JAesTeNbHOCTU. JleMoHCcTpanus
HAaBBIKOB MO3HABATEIBHOM pedIIeKCHH
[IpoayxTuBHOE 001IIEHUE U
B3aUMOJICUCTBUE B IIpOLIECCE
COBMECTHOM yueOHOU eATeTbHOCTH C
y4ETOM MO3UIIMH JIPYTUX YYACTHUKOB
JeATEIbHOCTH. JleMoHCcTpaus
BJIAJICHUS SI3BIKOBBIMU CPEACTBAMU.
YBepeHHOE NOJIb30BaHUE
OMOJIOrM4YECKON TEPMUHOJIOTHEN B
npezesnax u3y4eHHON TeMbl

20

DKOJIOTHS KaK HayKa

CamocTosiTeIbHOE OIpEACIICHUE 11NN
y4eOHOM JeSATEIHPHOCTH U COCTaBICHUE
e€ turana. OnpeneneHue
OCHOBOTOJIAraloux MOHATHIL: cpeaa
oOuTaHUs, SKOJOTHYECKHE (PaKTOPHI,
JUMHUTHPYIOIINE, TOJEPAHTHOCTb,
3aKOH MUHUMYMa, TIPABHUIIO
TOJIEPAHTHOCTH, aJanTaIlHsl.
[IpoayxTuBHOE 00LIIEHNE U
B3alMOJICMICTBHE B MTPOIIECCE
COBMECTHOM yueOHOU NeATeTbHOCTH C
YYETOM IMO3HIIAN JAPYTUX YIACTHUKOB
NESTENILHOCTH MPHU 00CYKACHUU
BIUSTHUS DKOJIOTUYECKUX (PAKTOPOB HA
opranu3mbl. CaMOCTOSITEIbHAS
MH(OPMAIIMOHHOIIO3HABATEIbHAS
JESATETLHOCTh C Pa3JIMYHBIMU
HWCTOYHUKAMH HH(POPMAIIHH O
MIPUCTTOCOOJICHUSX OPTaHU3MOB K

§17




JEHCTBUIO Pa3JINYHBIX SKOJIOTMUYECKUX
(bakTopoB, €€ KpUTHUYECKasl OLICHKA U
nHTepnperanys. PopMupoBanue
COOCTBEHHOM MO3MILIMHU 10 OTHOUIEHHUIO
K Onosornyeckon nHpopmaruu,
IIOJIy4ae€MOM U3 Pa3HbIX HCTOYHUKOB.
Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA K
M3Y4YEHHIO OMOJIOTUHU B IIPOLIECCE
W3Y4YEHHUS! IOTOTHUTEIBLHOTO
MaTtepuasna yueOHuKa
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Cpensl oOuTanus u
AKOJIOrHueckre (hakTopbl

CaMocCTOsTeIbHOE OTIpeICTICHUE IIeTTN
y4e0HOM NeSTeIILHOCTH U COCTABIICHHE
e€ turana. OnpeneneHue
OCHOBOTIOJIATAIONIUX MMOHATHI: cpeaa
o0OuTaHUs, SKOJOTHYECKHE (DaKTOPHI:
abnoruyeckue, OMOTHYECKHUE,
aHTPOTIOTEHHBIE, INMUTUPYIOIIHE,
TOJIEPAHTHOCTbH, 3aKOH MUHUMYyMa,
MIPaBUJIO TOJIEPAHTHOCTH, a/lafTaIusl.
[IpoayxTuBHOE 00LIIEHNE U
B3alMOJICMICTBHE B MTPOIIECCE
COBMECTHOH Y4eOHOH JIeATEITBHOCTH C
YYETOM IMO3HIIAN JAPYTUX YIACTHUKOB
NESTENILHOCTH MPHU 00CYKACHUU
BIUSTHUS DKOJIOTUYECKUX (PAKTOPOB HA
opranu3mbl. CaMOCTOSITEIbHAS
MH(OPMAIIMOHHOIIO3HABATEIbHAS
JESATETLHOCTh C Pa3JIMYHBIMU
HWCTOYHUKAMH UH(POPMAILIUU O
MIPUCTTOCOOJICHUSX OPTaHU3MOB K

§17




JEHCTBUIO Pa3JINYHBIX SKOJIOTMUYECKUX
(bakTOpoB, €€ KpUTHUYECKas OLICHKA U
nHTepnperanys. PopMupoBanue
COOCTBEHHOM MO3MILIMHU 10 OTHOUIEHHUIO
K Onosornyeckon nHpopmaruu,
IIOJIy4ae€MOM U3 Pa3HbIX HCTOYHUKOB.
Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA K
M3Y4YEHHIO OMOJIOTUHU B IIPOLIECCE
W3Y4YEHHUS! IOTOTHUTEIBLHOTO
MaTtepuasna yueOHuKa
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AbuoTtnueckue HhakTopsl.
JlaGopatopnas pabora Ne
3. «Mopdonoruueckue
0COOEHHOCTH pacTeHHH U3
pa3HBIX MECT OOUTAHHUSI.
JlabopaTtopHas pa6ota Ne
4. «BiustHue cBeta Ha pocT
Y pa3BUTHE YEPEHKOB
KoJIeycay

0.5

CaMocCTOsTeIbHOE OTIpeICTICHUE IIeTTN
y4e0HOM NeSTeIILHOCTH U COCTABIICHHE
e€ turana. OnpeneneHue
OCHOBOTIOJIATAIONIUX MMOHATHI: cpeaa
o0OuTaHUs, SKOJOTHYECKHE (DaKTOPHI:
abnoruyeckue, OMOTHYECKHUE,
aHTPOTIOTEHHBIE, INMUTUPYIOIIHE,
TOJIEPAHTHOCTbH, 3aKOH MUHUMYyMa,
MIPaBUJIO TOJIEPAHTHOCTH, a/lafTaIusl.
[IpoayxTuBHOE 00LIIEHNE U
B3alMOJICMICTBHE B MTPOIIECCE
COBMECTHOH Y4eOHOH JIeATEITBHOCTH C
YYETOM IMO3HIIAN JAPYTUX YIACTHUKOB
NESTENILHOCTH MPHU 00CYKACHUU
BIUSTHUS DKOJIOTUYECKUX (PAKTOPOB HA
opranu3mbl. CaMOCTOSITEIbHAS
MH(OPMALIMOHHO TTO3HABATEIIbHAS
NESATEeTLHOCTD C Pa3JIMYHBIMU
HWCTOYHUKAMH UH(POPMAILIUU O
MIPUCTTOCOOJICHUSX OPTaHU3MOB K

§17




JEHCTBUIO Pa3JINYHBIX SKOJIOTMUYECKUX
(bakTopoB, €€ KpUTHUYECKasl OLICHKA U
nHTepnperanys. PopMupoBanue
COOCTBEHHOM MO3MILIMHU 10 OTHOUIEHHUIO
K Onosornyeckon nHpopmaruu,
IIOJIy4ae€MOM U3 Pa3HbIX HCTOYHUKOB.
Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA K
M3Y4YEHHIO OMOJIOTUHU B IIPOLIECCE
W3Y4YEHHUS! IOTOTHUTEIBLHOTO
MaTtepuasna yueOHuKa
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buortnueckue paxTopsl

CaMocCTOsTeIbHOE OTIpeICTICHUE IIeTTN
y4e0HOM NeSTeIILHOCTH U COCTABIICHHE
e€ turana. OnpeneneHue
OCHOBOTIOJIATAIONIUX MMOHATHI: cpeaa
o0OuTaHUs, SKOJOTHYECKHE (DaKTOPHI:
abnoruyeckue, OMOTHYECKHUE,
aHTPOTIOTEHHBIE, INMUTUPYIOIIHE,
TOJIEPAHTHOCTbH, 3aKOH MUHUMYyMa,
MIPaBUJIO TOJIEPAHTHOCTH, a/lafTaIusl.
[IpoayxTuBHOE 00LIIEHNE U
B3alMOJICMICTBHE B MTPOIIECCE
COBMECTHOH Y4eOHOH JIeATEITBHOCTH C
YYETOM IMO3HIIAN JAPYTUX YIACTHUKOB
NESTENILHOCTH MPHU 00CYKACHUU
BIUSTHUS DKOJIOTUYECKUX (PAKTOPOB HA
opranu3mbl. CaMOCTOSITEIbHAS
MH(OPMAIIMOHHOIIO3HABATEIbHAS
JESATETLHOCTh C Pa3JIMYHBIMU
HWCTOYHUKAMH UH(POPMAILIUU O
MIPUCTTOCOOJICHUSX OPTaHU3MOB K

§17




JEHCTBUIO Pa3JINYHBIX SKOJIOTMUYECKUX
(bakTopoB, €€ KpUTHUYECKasl OLICHKA U
nHTepnperanys. PopMupoBanue
COOCTBEHHOM MO3MILIMHU 10 OTHOUIEHHUIO
K Onosornyeckon nHpopmaruu,
IIOJIy4ae€MOM U3 Pa3HbIX HCTOYHUKOB.
Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA K
M3Y4YEHHIO OMOJIOTUHU B IIPOLIECCE
W3Y4YEHHUS! IOTOTHUTEIBLHOTO
MaTtepuasna yueOHuKa

OKOJIOTHYECKHE

XapaKTePUCTUKHU

24 nomynsun. [Ipaktudeckas
pabota Ne 2 «Iloacuér

IJIOTHOCTH MTOMYJIALIAN
pa3HBIX BUJOB PACTEHHIN

0.5

CaMocTosTenbHOE ONpeeIeHUE LIETU
y4eOHOM AEeSATEIHbHOCTU U COCTaBICHUE
e€ tnana. [IpogykTuBHOE OOIIIEHUE U
B3aMMOJICHICTBHE B ITPOIIECCE
COBMECTHOI y4eOHOI 1eATEeNbHOCTH C
y4E€TOM MO3UIIMH JIPYTUX YUYACTHUKOB
JESTENIbHOCTH MPHU 00CYKACHUU
BJIMSTHUS DKOJIOTHYECKNX (DaKTOPOB Ha
opranu3msl. CamocTosiTeabHas
WH(POPMAIMOHHO TT03HABATEIbHAS
JESATETLHOCTh C Pa3JIMYHBIMU
HWCTOYHUKAaMH WH(POpPMAIIHH.
OBiaieHne METOaMHi HAy4YHOTO
MO3HAHMS], UCTIOJIB3YEMBIMU TIPU
OMOJOTUYECKHUX UCCIIEIOBAHUSIX B
MIpoILIecCce BBIMOJIHEHUS J1a00paToOpHOI
paboTel «OnricaHne YKOCUCTEM CBOEH
MECTHOCTH

§ 17

25 Coo01ecTBa OpraHNu3MOB

OmnpeneneHre 0CHOBOIIOJIATAFOIINX

§18
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— OHOIIEHO3

DKOJIOTHYECKHUE CUCTEMBI
(KOCUCTEMBI)

MOHATHH: OMOTHYECKOE COOOIIECTBO
(6buoreHo3), PKOCUcTEMa, OMOTEOIICHO3,
OHMOTOIT, UCKYCCTBCHHBIC
(aHTPOTTOTEHHBIC) PKOCUCTEMBI:
arpoOuorieHos, [IpoaykTiuBHOE
oOIlIeHNEe U B3aUMOJICHCTBHUC B
MIPOLIECCE COBMECTHOM yueOHOM
JIESITETBHOCTU C YYETOM ITO3ULIHU
IPYTHX YYACTHUKOB JICATEIBHOCTH IPU
CpPaBHHBAHHWH €CTECCTBECHHBIX H
HCKYCCTBEHHBIX SKOCHCTEM.
CamocrosTenpHas
HH(OPMAIIMOHHOIIO3HABATEIIbHAS
NESITENbHOCTD C Pa3IMUHBIMU
HMCTOYHUKAMH WH(OpMauu 00
DKOJIOTHYECKHUX COOOIIIECTBaX, €€

KpUTHYCCKasd OLICHKA U UHTCPIIPETAl .

dopMupoBaHUEe COOCTBEHHOMN MO3UITUN
10 OTHOILEHUIO K OMOJIOTHUECKON
uH(pOpMaINH, MTOTy4aeMON U3 Pa3HbIX
HUCTOYHUKOB. PazBurne
[I03HABATEIBHOIO UHTEpPECA K
M3Y4YeHHIO OMOJIOTUHU B MIPOLIECCe
W3Y4YEeHHUs! TOMOIHUTEIHEHOTO
MaTepuasia yueOHuKa

OmnpeneneHre 0CHOBOMOIATAIOIINX
MOHATHI: OMOTHYECKOE COOOIIECTBO
(6buoreHo3), sKOCUcTEMa, OMOTEOIICHO3,
OMOTOII, UICKYCCTBEHHBIC
(aHTpOTIOTEHHBIC) IKOCUCTEMBI.

§ 20




[IpoaykTBHOE OOIIEHUE U
B3aMMOJICHCTBHUE B TIPOLIECCE
COBMECTHOM yueOHOU NeATeTbHOCTH C
y4ETOM TTO3UIIMH JIPYTUX YIYACTHUKOB
NeSATEILHOCTH TIPU CPaBHUBAHUHU
€CTECTBCHHBIX U UCKYCCTBECHHBIX
9KOCHUCTEM, IPOOJIEM 3arpsi3HEHUS
atmochepsl. CamocTosTeIbHAS
MH()OPMAIIMOHHOIIO3HABATEIbHAS
NESTEIIEHOCTD C Pa3IMYHBIMH
HWCTOYHUKAMH HH(POPMAILIUH 00
JKOJIOTHYECKUX COOOIIECTBAX, €€
KpUTHYECKAs OLICHKA U MHTEPIPETALIHS.
®dopmupoBaHue COOCTBEHHOU MO3UITUU
110 OTHOIICHHIO K OMOJIOTMYECKOM
nH(OPMAIIHHN, TIOTy4aeMOU U3 pa3HbIX
HCTOYHHKOB. Pa3Burie
MO3HABATEIHLHOTO HHTEPECa K
W3Y4YEeHHIO OMOJIOTHH B MIPOLIECCE
W3YYEeHHS! TOTIOJTHUTEIHEHOTO
MaTtepuana yueOHuKa

27

OCHOBHBIE TTOKa3aTeIIN
SKOCHUCTEMEL.
OKOJIOTHYECKHE
nupamubel. CBOMCTBA
skocucteM. Cykueccust

OrnpenenieHre 0CHOBOMIOJIAraroInuX
MOHSITUI: BUAOBAsA CTPYKTYpa,
MPOCTPAHCTBEHHAs CTPYKTypa
cooO1iecTBa, Tpopuieckas CTPyKTypa,
MUILEBAS 1IETb, UILEBAsI CETh,
SPYCHOCTB, aBTOTPO(BI, FeTepOTPOdHI,
MPOYLEHThI, KOHCYMEHTHI,
peayuenTtsl. [IpogykruBHoe o01ieHue u
B3aUMOJICHCTBHE B IIPOIIECCE

§ 21




COBMECTHOHM Y4eOHOM JEATEIILHOCTH C
y4€TOM MO3ULUH IPYTUX YYACTHUKOB
JeSITeIbHOCTH IIPU 00CYXKIEHUN
Pa3IUYHBIX CTPYKTYP SKOCUCTEM.
OmnpezeneHyue 0OCHOBONOJIAraroINX
MOHATHUM: MUIIEBAs 1I€Nb: JeTPUTHAS,
MacTOMIHAS; TUPAMUIA; YUCEIT,
O6romacc, SHepruu; IpaBUIIO
JKOJIOTUYECKON NTUPaMUJIBI.
[IpoaykTBHOE O0IIEHUE
B3aUMO/IeIiCTBHE B MpolLecce
COBMECTHOM Yy4eOHOM JeATEIbHOCTH C
y4€TOM MO3ULUH IPYTUX YYACTHUKOB
JeSITeIbHOCTH ITPU 00CYXKIEHUN
MTUIIEBBIX CBS3€H B Pa3IMYHBIX
9KOCUCTEMAX

Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA K
M3Y4YEeHHIO OMOJIOTUH B MIPOLIECCe
U3Y4YEHMSI TONOJIHUTEIBHOTO
MaTepHuaia yueOHHKa

28

HpI/IpO,Z[HBIC 9KOCHUCTEMbI

Ornpezenienre 0CHOBOTIOATAIONTUX
TIOHSATHIN: CYKIIECCHSI, OOIIIEee TbIXaHHNE
COO0IIeCTBa, IEPBUYHAS U BTOPUYHAS
cykneccuu. [IpogykTuBHOE oOIIeHNE U
B3alMOJICVCTBHE B IIPOLIECCE
COBMECTHOU Yy4eOHO esSATeNbHOCTH C
y4E€TOM MO3HULIMH JIPYTUX YYACTHUKOB
JeATeNIbHOCTH. Pa3BuTre ymMeHui
OOBSCHSTH PE3yJIbTaThl OMOJIOTUYECKHUX
SKCIEpUMEHTOB. Pa3Butue

§19




[I03HABATEIbHOI'O UHTEpECa K
M3Y4YEeHHIO OMOJIOTHH B MIPOLIECCE
W3Y4YEeHHUs! TOTOIHUTEIHEHOTO
MaTtepuasna yueOHuKa

79 AHTpONIOT€HHBIE

O9KOCHCTEMbI

Omnpenenenre 0CHOBOMOJIAraIOIINX
MOHATUI: OMOTHYECKOE COOOIIECTBO
(6buoreHo3), PKOCUCTEMA,
HCKYCCTBEHHBIE (aHTPOIIOTCHHBIC)
9KOCHCTEMBI: arpoOHOIICHO3,
[IpoxyxTuBHOE OOIIECHUE U
B3aMMO/ICCTBUE B MPOLIECCE
COBMECTHOHM Y4eOHOMU JEATEILHOCTH C
y4ETOM TO3UIIUH IPYTUX YIACTHUKOB
JeSITeTbHOCTH TIPH CPaBHUBAHUH
€CTECTBEHHBIX U MCKYCCTBEHHBIX
skocucteM. PopMHUpOBaHUE
COOCTBEHHOM MO3MIIMHU MO OTHOLIEHHUIO
K Onosnorunyeckoi Hdopmau,
M0JTy4aeMoil U3 pa3HbIX HCTOYHHUKOB.
PasBuTne mozHaBaTeTpHOTO MHTEpECA K
M3Y4YeHHIO OMOJIOTUHU B MIPOLIECCce
W3YYEHUS TOTIOTHUTEIIEHOTO
MaTepuasia yueOHuKa

§23

30 buocdepa — rnobanpHas
AKOCUCTEMA 3EeMJIU

Omnpenenenre 0CHOBOMONATAIOIINX
MOHATUH: Onocdepa, Hoocdepa, KUBOE
BEIIECTBO, OMOTEHHOE BEIIECTBO,
OrokocHOe BemecTBO. [TpoayKkTHBHOE
0oO0IIIeHrE 1 B3aUMOJIEIICTBIE B
MPOLIECCE COBMECTHOM y4eOHOM

§ 24




JIEATEIIbHOCTH C YYETOM MO3ULIMHU
JPYTUX YYACTHUKOB JCATEIBHOCTH TIPU
00CYXJICHUH CTPYKTYPBI U TPAHUIIBI
ouocdepsl. CamocTosTEIBHAS
MHPOPMAIIMOHHOIIO3HABATEIbHAS
JeSITeBbHOCTD C PA3TUYHBIMU
MCTOYHUKAMU MHPOPMALUHU 00 yUEeHUH
B.1. Bepnajckoro o 6uocdepe, posm
YeoBeKa B U3MEHeHUU ouocdepsl, eé

KpUTHYCCKad OLICHKA U UHTCPIIPETAl M.

dopmupoBaHue cOOCTBEHHOMN MO3ULIH
10 OTHOILIEHUIO K OMOJIOTHUYECKON
uH(bOpMaIMH, OITy4aeMON U3 Pa3HbIX
HUCTOYHUKOB. PazBurne
MI03HABATEIBHOIO HHTEpPECa K
M3Y4YEeHHIO OMOJIOTUHU B MTPOLIECCE
HU3Yy4YCHUA JOMOJHUTCIIBHOTO
MaTtepuasna yueOHuKa
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3aKOHOMEPHOCTH
CYLIECTBOBaHUS OHOCHEpHI

Omnpenenenre 0CHOBOMOIATAIOIINX
TTOHSTHI: OMOTCOXUMUYCSCKHI ITUKIT,
3aKOH TJI00AJIEHOTO 3aMBIKaHUS
OMOTCOXMMHYECKOTO KPYrOBOPOTa B
ouocdepe. [IponykTrBHOE OOIICHHE 1
B3aUMOJICVCTBHE B IIPOLIECCE
COBMECTHOU Yy4eOHO esSATeNbHOCTH C
y4ETOM MO3UIIUU JPYTUX YIACTHUKOB
JESTEIILHOCTH MPHU 00CYKIACHUH
KpyroBOpOTa BEIIECTB B Onocdepe.
CamocrosiTenbHas
MH(}OPMAaLIMOHHOIO3HABATEIbHAS

§ 24
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UYenoseuecTBo B Omochepe
3emun

JESATEIbHOCTh C Pa3JIMYHBIMU
HMCTOYHUKAMU UH(OpPMAIIUU O
KpyroBOpOTE BelIecTB B Onocdepe, e
KpUTHYECKasl OLEHKA U UHTEPIPETaIs.
dopMupoBaHUE COOCTBEHHOM MO3UITUN
10 OTHOIIECHUIO K OMOJIOTHYECKON
nH(OPMALINHY, TIOTy4aeMOU U3 Pa3HbIX
HUCTOYHHUKOB. PazButune
MO3HABATEILHOTO HHTEpPEca K
M3Y4YEHHIO OMOJIOTUHU B IIPOLIECCE
W3Y4YEeHHS TOTOJIHUTEIHEHOTO
Matepuana yueOnuka OmnpeneneHue
OCHOBOMOJIArarouX MOHITHI:
¢dopmanus Mcya, nepBuuHbIi OyIbO0H,
METaHOTCHHBIC apXEH.

Ornpezenenre 0CHOBOMOJIAratoInuX
TOHATUI: YCTONYUBOE Pa3BUTHE.
[IpoaykTuBHOE 00IIIEHHUE U
B3aMMO/JICHCTBUE B IPOLIECCE
COBMECTHOM yueOHOU NeATeTbHOCTH C
y4ETOM TTO3UIMH JIPYTUX YIYACTHUKOB
NeSATETLHOCTH TIPU OOCYKICHUHU POJIh
YyeoBeKa B omocdepe.
CamocrosiTenbHas
nH(OPMAIIMOHHOIIO3HABATEIbHAS
JeSATEIbHOCTh C Pa3JIMYHBIMU
HMCTOYHUKAMU UH(POPMAITUU O
npo0ieMax yCTOMUMBOTO pa3BUTHS, €€
KpUTHYECKas OLEHKa U MHTEPIPETaIH.
dopMupoBaHrUEe COOCTBEHHOMN MO3UITUN

3amucu B
TeTpaaun




10 OTHOILLIEHUIO K OMOJIOTUYECKOU
HH(OPMAIIHNHY, TIOJTy4aeMOU U3 pa3HbIX
HCTOYHUKOB.
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CocymiecTBoBaHuE
MIPUPOJIBI U YeIOBEYECTBA

Omnpenenenne 0CHOBOIOJIATAIOIUX
MIOHSATUI: YCTOMYNBOE Pa3BUTHE.
[IpoaykTBHOE O0IIEHUE U
B3aUMO/ICUCTBHUE B IIpOLIECCE
COBMECTHOI Yy4eOHOI 1eATeNbHOCTH C
y4E€TOM MO3ULIMH JIPYTUX YYACTHUKOB
JEeSTeNIbHOCTH MPH 00CYXKICHUU POJIb
YeloBeka B omocdepe.
CamocTosTenbHas
MH(POPMaIMOHHOTIO3HABATEIbHAS
NESATETLHOCTh C Pa3JIMYHBIMU
HMCTOYHUKAMU UH(GOPMAITUU O
nmpo0iieMax YCTOMUMBOTO pa3BUTHS, €€
KpUTHYECKAas OLICHKA U UHTEPHPETaLIHSL.
®dopmupoBaHue COOCTBEHHOU MO3UITUU
10 OTHOIIEHHUIO K OMOJIOTHYECKON
“H(pOpMaIIUU, TTOTYIaEMOU U3 Pa3HbIX
HWCTOYHHUKOB. PazButune
TMO3HABATEIHFHOTO HHTEpPEca K
M3Y4YeHHIO OMOJIOTUHU B MTPOLIECCe
W3Yy4YEHUS TOMOJHUTEILHOTO
MaTtepuana yueOHuKa

3arcu B
TeTpau
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PesepBHBIil ypok.
O0001Ienre TEMBI
«Coo01recTBa u
9KOJIOTHYCCKUE CUCTEMbDY

JleMoHCTpalusi HaBbIKOB
MMO3HABATEIHHOU pedICKCUH.
[IpoaykTrBHOE OOIIICHUE 1
B3aMMOJICMCTBHE B IIPOLIECCE




OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34

2.5

COBMECTHOHM Y4eOHOM JEATEIILHOCTH C
y4€TOM MO3ULIUU APYTUX YIACTHUKOB
nesTeNbHOCTH. JleMoHcTpanus
BJIQ/ICHUS S3bIKOBBIMH CPEICTBAMHU.
YBepeHHOe N0JIb30BaHue
OMOJIOTUYECKON TEPMHUHOJIOTUEH.
JleMOHCTpanus BiIaJeHHEM IpUeMaMH
y4eOHO-MCCIIeI0BATEIbCKON U
MPOEKTHOM AESATEIbHOCTH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckwmii A.A., PyomnioB A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe obmectso «M3narenscTBo
«IIpocsemienne»

* buonorus, 11 xknacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.I.,
AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue /Iloxn pen. [laceunuka B.B., AkunonepHoe o6mectBo «M31arenscTBo
«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/?type=B subject=4
https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject

https://oge.sdamgia.ru/

https://bio-vpr.sdamgia.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://school.infourok.ru/videouroki?predmet=biologiya
https://media.prosv.ru/content/item/reader/13516/
https://media.prosv.ru/content/?type=B subject=4
https://edu.skysmart.ru/teacher/homework

https://resh.edu.ru/subject

https://oge.sdamgia.ru/

https://bio-vpr.sdamgia.ru/

https://www.yaklass.ru/



https://bio-vpr.sdamgia.ru/
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