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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB oOOydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJABI U 00ECIIeUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruu Aa€T MpeacTaBICHHE O ILeNdx, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHTAHUA W Pa3BUTHS OOYYaIOIIUXCS CpPEICTBAMU
yueOHOoro mnpeamera «buonorus», omnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacopelneiieHue I0 paslenaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHSI YUEOHOI0 MaTrepuayia ¢ y4eéToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKU 00pa30BaTEIHLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarommXCsl.

B mporpamme 1m0 OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
JeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCS MO OCBOCHHMIO COJACpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpPOBEHb) peain30BaH
NPUHIIMI TPEEMCTBEHHOCTH B H3yYe€HUU OWOJOrWu, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JTMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHil, a TakKe 3HAHUHU O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMME MO OUOJIOTMH YJEICHO BHHMAaHHE HCIIOIH30BAHHIO
MOJIYYCHHBIX 3HAHUH B TTOBCETHEBHOMN JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCJIE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPUPOJHOW cpene, aHaau3a
BIIMSTHUSL XO3SHCTBEHHOW AESITENFHOCTH YENIOBEKAa HAa COCTOSHWE TPUPOTHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH VISl PEIICHUs] OJHOM U3 aKTyallbHBIX 3ajau IKOJIHHOTO OHOJIOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeamnojaraer (GOpMHUpPOBaHHE Yy  OOYYAIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAayYHOM KapTHUHE MHpPA, pACIIMPSET U 0000UIaeT 3HAHUS O KUBOM mpupoje, €€
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKWA3HU, SKOJIOTMYECKOTO MBIIIJIEHNS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenue 6uosornn odecrneynBaeT yciaoBus s GOpMUpPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O MpeIHA3HAYECHUH y4eOHOro Ipeamera
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IO
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C TO3MUIMHI KyJIbTypoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi (POpMUPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYeCcKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Knerka kak Ouonornueckas cucrema», «OpraHu3Mm Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIOLMS AKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss ydueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JICUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OOYYaIOIMMUCS CHCTEMbl 3HAaHUNW O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CAYKAIIUX OCHOBOM
11 (hOpMUPOBaHUSI MPENICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3allvu, BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOJIXOJOB K HM3YyUYCHUIO >KUBBIX CUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaroummxcst oO0meil KyJIbTypbl, (YHKIHOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, MOJYYECHHBIX MPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKAEHHOCTU B BO3MOKHOCTH TO3HAHHUS UYETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOT'O OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU TSI
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmero ob6paszoBanus «buosorusy», u3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOH o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

MecTo yueOHOTro npeaMera OM0JIOrus B y4eOHOM IUIaHE IIKOJIbI



B cooTBercTBUM ¢ y4eOHBIM IUTAHOM OCHOBHOTO OOIIETr0 0Opa3oBaHUs B
Kypce OHMOJIOTHH BBIICISIOTCS JiBa ATana ooyuenus — 5—9 kiaccel 1 10—11 kmaccsl.
VY kaxaoro sTana o0y4yeHUs CBOU CAMOCTOSITENIbHbIEC (DYHKIIUH.

J{nst u3yueHusi OMoJIOruu Ha 0A30BOM YPOBHE CPEJIHETO 00111er0 00pa3oBaHuUs
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B He/1eII0).

Y4yeOHUKH U y4eOHbIe MOCOOHUsI, KOTOPbIEe HMCIOJB3YKTCHA B X0A€ M3yYeHUS
npeaMeTa OMOJIOT U,

buonorus: 10-i kiacc: 6a30Bbiit ypoBeHb: yueOHuk [laceunuk B. B., Kamenckuit
A.A., Py6rnioB A.M. u npyrue noj pea. [laceunnka B. B. AkiimonepHoe o0111ecTBo
«M3narenbctBo «IIpocBemeHue

buonorusi, 11 wxmacc/ Kamenckuit A.A., Kacnepckas E.K., Cupormazos B.U.,
AxuuonepHoe obmectBo «M3natensctBo «IIpocBeieHne»

buonorus, 11 knacce/ Ilaceunnk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Mlon pen. Ilaceunuka B.B., AxuuoHepHoe o0mectBo «M3maTenscTBO
«IIpocBemenue»

LlesieBble OpPHEHTHPHI Pe3yJbTATOB BOCIHUTAHWS HA YPOBHE OCHOBHOIO
001ero od0pa3soBaHus

B nanHOM pasznene mpencTaBlieHbl LIENEBBIE OPUEHTHPHI PE3ylbTaTOB B
BOCIIUTAHUHU, PA3BUTUU JIMYHOCTH OOYYAlOIIMXCS, Ha JOCTUKEHUE KOTOPBIX
JOJDKHA OBITh HaNpaBlieHA JAESTENbHOCTh MEJarorM4eckoro KOJUIEKTUBA Jis
BbInosiHeHus TpedoBannii GI'OC O0O0.

IleneBble OpPUEHTUPHI OIPEACIEHBl B COOTBETCTBHM C WHBAapUAHTHBIM

COZIEpP’)KaHMEM BOCHIHTAHUS OOYYaIOIIMXCSI HAa OCHOBE POCCHMCKUX 0a30BBIX
(TpaXMaHCKUX, KOHCTUTYIIMOHAIBHBIX) IICHHOCTEH, OOECIEUnBAIOT EIUHCTBO
BOCMHUTAHUS, BOCHUTATEILHOTO IPOCTPAHCTBA.

1. 'pamxaanckoe BocmuTaHUE

3HAIOIMK W NPUHAMAKOIIAM  CBOK  POCCHUMCKYIO  TPaXIAHCKYHO
MPUHAJJICKHOCTh (MIEHTUYHOCTh) B TOJMKYJITYPHOM, MHOTOHAIIMOHAJIBHOM U
MHOTOKOH()ECCHOHATLHOM POCCUHUCKOM 00IIIECTBE, B MUPOBOM COOOIIIECTRBE;

MOHUMAIOIIUNA COMPUYACTHOCTh K MPOIJIOMY, HACTOSIIEMY W OyayIiemy
Hapoja Poccuu, ThICSYENETHEW HWCTOPUM POCCHMCKOW TOCYAapCTBEHHOCTH Ha
OCHOBE  HCTOPHYECKOTO  MPOCBEUIEHUS,  POCCHUHCKOIO  HAlUHWOHAJIBHOTO



HUCTOPUYECKOIO CO3HAHNS,

OPOSABILIIONIMI  YBAKEHHE K TOCYIapCTBEHHbIM cuMBonaM Poccun,
IIpa3HUKaM;

IPOSIBISIOINI TOTOBHOCTh K BBINOJHEHHUIO OOS3aHHOCTEW TIpakJaHUHA
Poccun, peanuzanuu cBOUMX TPakIaHCKUX MPaB M CBOOOJ MPHU yBaKEHUU IPaB U
CB0O0OO/I, 3aKOHHBIX HHTEPECOB APYTUX JIOAEH;

BBIPAXKAIOIINI HENPUATHE JTHO00M TUCKPUMHHALIMKM TPaKJIaH, MpPOsBICHUN
IKCTpPEMH3MA, TEPPOPU3MA, KOPPYIIIHH B OOIIIECTBE;

OPUHMMAOLIIMK  y4acTHEe B JKM3HM Kiacca, 0011eo0pa3oBaTesIbHOM
OpraHu3alliy, B TOM YHCJIE CaMOYIIPABJICHUU, OPUEHTHPOBAHHBIM Ha ydacTHE B
COLIMAJIbHO 3HAYUMOMU IE€ATEIILHOCTH.

2. IlaTpuoTHYECKOE BOCIIMTAHUE

CO3ZHAIOIIMM CBOK  HAlMOHAIBHYIO, JOTHHYECKYI0 IPUHAIJIEKHOCTD,
JTO0SIMI CBOM HApO, €ro TPAAULUH, KYJIbTYpY;

MPOSIBIIIOIIUN YBa)KEHUE K HCTOPUYECKOMY M KYJbTYPHOMY HACIIECIHIO
CBOEro M Jpyrux HaponoB Poccum, cumBonaM, Ipa3JIHHUKaM, IIAMATHHUKAM,
TpaguLsAM HapOJOB, IIPOKUBAIOIINX B POJHOMN CTpaHE;

IIPOSIBIIAIOIINI UHTEPEC K ITO3HAHUIO POJHOIO SA3BIKA, UCTOPUU U KYJIBTYPBI
CBOErO Kpas, CBOEro HapoJa, Apyrux Haponos Poccuu;

3HAIOIINN 1 yBaXKarOIHWN JOCTHMKEHUs Hamed Poaunaer — Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTIHUSX, OOEBbIE MOABUTH U TPYIOBBIE ITOCTUKEHUS,
repoeB M 3allUTHUKOB OTeuecTBa B MPOIUIOM U COBPEMEHHOCTH;

IPUHUMAOLIU N ydacTtue B MEpONPUATUAX NIaTPUOTUYECKOU
HaIIpaBJICHHOCTH.

3. JIlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE

3HAIOIIMM W YBAXKAIOLMU JTYXOBHO-HPAaBCTBEHHYIO KYJIBTYPY CBOETO
HapoJa, OPUEHTHPOBAHHBIM HA JIyXOBHBIE LIEHHOCTH W HPAaBCTBEHHBIE HOPMBI
HapoJ0B Poccuu, poccuiickoro o0IiecTBa B CUTyalMsiX HPaBCTBEHHOTO BbIOOpa (C
y4€TOM HallMOHATBHOU, PEIMTUO3HON MPUHAITIC)KHOCTH );

BBIPXKAIOIIMM TOTOBHOCTh OLICHMBATh CBOE IOBEIAEHUE M IOCTYIIKH,
MOBEJACHNUE W TOCTYNKH APYTUX JIFOJACH C MO3ULUHUN TPAIULMOHHBIX POCCHUUCKHUX
JIyXOBHO- HPABCTBEHHBIX LIEHHOCTEH M HOPM C Y4ETOM OCO3HAHMSA IOCIENCTBUN
IIOCTYIIKOB;

BBIPAXKAIOIINKM HENPUATHE AHTUTYMAHHBIX M ACOLMAIBHBIX IOCTYIIKOB,
MOBEJICHMS], IPOTUBOPEYAILUX TPAAULMOHHBIM B Poccun qyXOBHO-HPAaBCTBEHHBIM
HOpPMaM U LEHHOCTSIM;

CO3HAIOMIMA COOTHOIIEHHE CBOOOJbI M OTBETCTBEHHOCTH JIMYHOCTU B
YCIOBUSIX WHIUBUAYATbHOIO U OOINECTBEHHOTO TMPOCTPAHCTBAa, 3HAYEHUE U



IIEHHOCTh MEKHAIIMOHAIBHOTO, MEXPEIIMTHO3ZHOTO COTJIACHS JIIOJEH, HApOJIOB B
Poccumn, ymeronuit 001aThCst ¢ 0 IbMH pa3HbIX HAPOJI0B, BEPOUCIIOBEIaHUIA;

MPOSIBIISIONINN  yBaXEHHE K CTApPIIMM, K POCCHUHCKUM TpaauIlMOHHBIM
CEMEHHBIM IIEHHOCTSAM, MHCTUTYTY Opaka KakK COI03y MY>KUMHBI M KEHITWHBI JJIS
CO3IaHMS CEMbH, POXKICHUS 1 BOCTIMTAHUS ICTCH;

MIPOSIBJISIIONTUN MHTEPEC K YTCHUIO, K POJTHOMY SI3BIKY, PYCCKOMY SI3BIKY H
JUTEpAType KaK dYacTh JyXOBHOH KyJBTYpPhl CBOETO HApOAa, POCCHHCKOTO
oO1ecTna.

4. IcTeTn4yecKkoe BOCIIUTAHUE

BBIpQXKAIOIMUM TMOHMMAaHUE IIEHHOCTH OTEUECTBEHHOTO MW  MHPOBOTO
HCKYCCTBA, HAPOHBIX TPAAUIIUN U HAPOJHOTO TBOPUYECTBA B HCKYCCTBE;

MIPOSIBJISIONTUN AMOITMOHAIBHO-IYBCTBEHHYIO BOCIIPHUMYHNBOCTD K Pa3HBIM
BHUJIaM WCKYCCTBA, TPAJWIMSIM W TBOPYECTBY CBOCTO W JPYTUX HAPOJIOB,
MMOHMMAHHUE UX BIUSHUS Ha TIOBEIACHUE JTIOJICH;

CO3HAIOMUNA  pOJIb  XYIAOKECTBEHHOW  KYyJbTyphl  KaK  CpEICTBa
KOMMYHHUKAIlMd M CaMOBBIPQXKCHHMSI B COBPEMEHHOM OOIIECTBE, 3HAYCHUE
HPaBCTBEHHBIX HOPM, IICHHOCTEH, TPAIUIIMKI B UCKYCCTBE;

OPUCHTUPOBAHHBI Ha CaMOBBIPAKCHHE B Pa3HBIX BHJIaX HCKYCCTBa, B
XYyI0)KECTBEHHOM TBOPUYECTBE.

dusnyeckoe BOCMHTAaHHWE, (POPMHUPOBAHWE KYJIbTYpbl 3J0POBBS U
HYMOITMOHAIILHOTO OJIArOTIONYYHs:

MOHUMAIOIINK TICHHOCTh JKM3HU, 370pPOBbS M OE30MAaCHOCTH, 3HAYCHUC
JUYHBIX YCUJIMA B COXPAHCHHMH 3JI0POBbBS, 3HAIOMIUNA M COOJIOMAIONINN TTpaBHIIa
0e301macHOCTH, 0€30IMacCHOT0 TTOBEICHUSI, B TOM YHCJIe B ”HQOPMAIIMOHHON CpeIe;

BBIpAKAIOIUKM YCTAaHOBKY Ha 3JIOPOBBIN 00pa3 KU3HU (310pOBOE NMHUTAHUE,
COOJIIOICHUE TUTHCHHYECKUX TIPaBWJI, COaJaHCHPOBAHHBIM PEXUM 3aHATHH U
OTJIbIXa, PETYISIPHYIO (PU3NYECKYIO aKTUBHOCTH);

MIPOSIBJISIIONTUN HETPUSTHE BPEIHBIX MPUBBIUCK (KYpEHUs, YIMOTPEOICHUS
QJIKOTOJIsl, HAPKOTUKOB, HTPOBOM M HWHBIX ()OPM 3aBHCHMOCTEH), TTOHUMaHUE WX
MOCJICACTBUM, Bpeaa sl (GU3NUeCKOro U IMCUXUYSCKOTO 3/I0POBbBS;

YMEIOIUNA 0CO3HaBaTh (PU3MUECKOE W IMOIMOHAIBHOE COCTOSIHHE (CBOE W
JIPYTUX JIOJEH), CTPEeMSIIHMICS YIOPaBIsITh COOCTBEHHBIM SMOIMOHAIHHBIM
COCTOSTHHEM;

CITOCOOHBII aJanTHPOBATHCS K MEHSIIOIIMCSI COIIMAJILHBIM,
WH(OPMAIIMOHHBIM U TIPUPOIHBIM YCIIOBUSM, CTPECCOBBIM CUTYAITHSIM.

5. ®du3uyecKoe BOCIUTAHUE

dbopMupoBaHrEe KYJIbTYPhI 3J0POBbS U YMOITMOHAIILHOTO OJIArOTONY NS :
OCpeXKHO OTHOCSIIMIACS K (PU3NYECKOMY 3I0POBBIO, COOITIOAAIONTUI



OCHOBHBIE TIpaBUJjIa 3JOPOBOTO M 0OE30MacHOTO /i ce0s U ApYyTruX Jojnen oopasa
YKU3HH, B TOM YHCIIe B MHPOPMAIMOHHOM Cpejie;

BJIQ/ICIONINII OCHOBHBIMM HABBIKAMHM JIMYHOM M OOIIECTBEHHON TUTHEHBI,
0e30macHOro MoBeIeHUsI B ObITY, TPUPOJIE, OOIIECTBE;

OpUEHTHPOBAHHBIH Ha (U3NYECKOE pPA3BUTHE C YYETOM BO3MOXKHOCTEH
3JI0POBBS, 3aHATUS PUKYIBTYPOH U CIIOPTOM;

COZHAIOIIMM MW NPUHUMAIOIIMK  CBOK  IIOJIOBYIO  IIPUHAJJIEKHOCTb,
COOTBETCTBYIOIIHE €U TICUXO(PHU3UYECKUE M TOBEACHYECKHE OCOOCHHOCTU C
Y4E€TOM BO3pacTa.

6. TpynoBoe BocniuTanue

yBaXaloWUN TPy, pe3yibTaTbl CBOEro TPYJa, TPyAa IPYTUX JIIOJIEH;
NPOSIBISIIONIMI  MHTEpEC K MPAKTUYECKOMY M3y4YeHHI0 mpodeccuii U Tpyna
Pa3JIMYHOIO POJAa, B TOM YHCJIE HA OCHOBE IPUMEHEHNS IPEIMETHBIX 3HAHUM;

CO3HAIOIIMKA BaXXHOCTb TPYAOIOOUS, OOydYeHHs TpyIdy, HAKOILICHUS
HaBBIKOB TPYAOBOW JEATEIBHOCTH HA NPOTSHKECHUM JKA3HU Ui YCIICIIHOM
npo(hecCHOHATIBHON caMopeaIn3alii B pOCCUICKOM OOILECTBE;

YYacCTBYIOIIMHA B pPEIICHUH MPAKTUYECKUX TPYAOBBIX J€l, 3a1ad (B CEMbE,
o011e00pa3oBaTelbHON OpPraHMU3alUKd, CBOEW MECTHOCTH) TEXHOJIOIMYECKOH H
COLIMAJIbHOM HAIpPaBJIEHHOCTH, CIOCOOHBIMA WHULMHUPOBATH, IUIAHUPOBATH H
CaMOCTOSITEIILHO BBITIOIHATH TAKOTO POJIa AEATEIBHOCTD;

BBIPXKAIOIIMI TOTOBHOCTH K OCO3HAHHOMY BBIOODY H MOCTPOEHHUIO
WHIUBUYaIbHOM TPAeKTOpUM OOpa30oBaHUSl W >KU3HEHHBIX IUJIAHOB C YYETOM
JMYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEM.

7. IKOJIOrHYecKoe BOCIIUTAHHE

NOHMMAIOIMI 3HaYEHHE U TTI00ATBbHBIA XapaKTep YKOJIOTUYECKUX MPOOIeM,
nyTel uX pelieHus, 3Ha4yeHHe FKOJIOTMYECKOM KyJIbTYphl YellOBEKa, OOIIECTBa;

CO3HAIOIIMI CBOIO OTBETCTBEHHOCTh KaK TpakJaHWHA U TMOTpeOuTENs B
YCJIOBHSX B3aUMOCBSI3H MPUPOJHOM, TEXHOJIOTHYECKON U COLIMANIBHOM CPEN;

BBIPQKAIOIIUM AKTUBHOE HENPUATHUE JEHCTBUM, TMPUHOCIIIUX BpE.
IpPUPOAE; OPUEHTHUPOBAHHBII HA MPUMEHEHUWE 3HAHUU €CTECTBEHHBIX U
COLMAJbHBIX HAayK [UIsl peuieHus 3adad B OOJAacCTH OXpaHbl MPUPOIbI,
IUTAHUPOBAHMSI CBOMX ITOCTYNKOB M OLIEHKM WX BO3MOXHBIX IOCJIEICTBHUA IS
OKPYXKaroUIEn Cpeibl;

YYaCTBYIOIIMA B MPAKTUYECKOM  JEATEIbHOCTH  DKOJOTMYECKOU,
MIPUPOJOOXPAHHON HAIPABIEHHOCTH.

8. LIeHHOCTH HAYYHOT'0 MO3HAHMS

BBIPAKAIOIIMI  TO3HABATEIbHBIE HHTEPECHI B  Pa3HbIX MPEIMETHBIX
001acTAX ¢ y4€TOM MHIWBUIYabHBIX HHTEPECOB, CIIOCOOHOCTEH, TOCTHKEHUM;



OPUCHTHPOBAHHBIA B JEATCIHPHOCTH HA HAyYHBIE 3HAHUS O MPUPOAC U
OOIIIECTBE, B3aMMOCBS3SX USJIOBEKA C MPUPOTHON U COIIMATILHON CpeIoi;

pa3BUBAIOIIMI HABBIKM HCIIOJIB30BAHUS PA3JIMYHBIX CPEJICTB MO3HAHUA,
HAKOILJICHHUS 3HAHUH O MUpE (SI3bIKOBAs, YUTATEIbCKAS KYJIbTYpa, JACATEIBHOCTD B
nH(OPMAITMOHHON, ITU(POBOI cpene);

JCMOHCTPUPYIOIINKA  HABBIKK  HAONIOACHWH,  HAKOIUICHHS  (DAaKTOB,
OCMBICJICHHS OIBITa B €CTECTBEHHOHAYYHOW M TYMaHUTAPHOW 00J1acTIX MO3HAHMS,
UCCIIEIOBATEIbCKOW A TEIHHOCTH



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJECTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKUe padoThI:

[Ipaktuueckass padora No 1. «Vcmonb3oBaHuE pa3IUYHBIX METOIOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpanuu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKUBOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B KieTke. [loanepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMWHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTIE€BOO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOIEHCTBUS
ujel 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOM H
IrpUOHOI KJIETKU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opraHoubl kietku: JIIC, ammapat ['onbmxw,
TM30CcOMBI. [107yaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[Ipoucxoxxenne MUTOXOHJApUN W Tiactun. Bunbl mnactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEMIECTB B KIIETKE.

JdeMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocunTes 0enka», «CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenue MosieKybl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKN», «CTpOEHUE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue cTpoeHHS KIETOK pPACTCHUI,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUX
OMHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTh OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emsie. BiausiHue ycnoBuii cpenasl Ha OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMocuHTe3. XEeMOCUHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonns. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHopmanuu B KiIETKe. [ eHETHYECKUU KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKHUCIOT. Posib pubGocom B
OonocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ictopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSIT M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBHI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedpunuta yenoeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl U cxembl: «Tumnel nutaHusy», «Merabonuzmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anminkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHne KIETK», Moesb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHnplii 1MWK, WM KU3HEHHBIM Luki KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTonornyeckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemast ruGenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecrnonoro
Pa3MHOXEHUS: JEJIECHHE HaJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoHCcXosllie Ha CTagusAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKHMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie »*kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHuE W PAa3BUTHE MOJOBBIX
KIIETOK — TaMeT (CIepMaro30ui, SHLEKIETKAa) — CHEepPMaTOreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MMO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisiuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. TUIbI
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpsSMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct m pasButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PAaCTEHHUA: CTPOEHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukanus JHK», «Mutos»,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOIIUTAIOIIETOY, «SHIEeKIIeTKa MIIeKONUTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIuKanus «/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pab6ora Ne 4. «M3ydeHHwe CTPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHs T€eHETUKU. Posib iuTonoruu
1 SMOPHOJIOTUH B CTAHOBJICHUM TCHETUKH. BKIam poCCHUCKUX M 3apyOekKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEJIOBAaHUS MPU3HAKOB, yCTaHOBJIEHHbIC . MeHenem.
MonorubpuHoe CKpelMBaHue. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [1oaHOE U HENMOTHOE TOMUHUPOBAHUE.

JAurubpuaHoe  CKpenuBaHWEe. 3aKOH  HE3aBUCHUMOTO  HacCIeIOBaHMS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPE/ICJICHHS TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO F€HOB. HapyleHne cueruieHusi TeHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMocoMBbI. ['omMorametrHele M rereporaMeTHele oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CIICTVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuum npuszHaka. KonuuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHUICCKIM, OJIM3HEIIOBBIM, IIMNTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemenHOE ONPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEACTBEHHOW MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKHU, TPOPHIAKTUKA U JICUEHUS TEHETUUECKHIX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet w cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTMYeckue KapTbl paCTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBm», « MyTarimoHHas U3MEHUYUBOCTD.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KpBUIBEB U OKPACKH TeMa), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoaupUKaIlMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IpoLecC. 3apOKICHUE CEJIIEKUUU U JTOMECTHKALMS.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MaccoBbIi U UHAUBUYATIbHBINA OTOOPHI B
CEJICKLIMM PACTEHM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otpanénnas rtulOpuausauus M €€ ycnexu. VCKyCcCTBEHHbIH MyTareHe3 M
IIOJIyYEHHUE NOJIMIUIOUIOB. JIOCTMI)KEHMsSI CEINeKLUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

bHoTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoW JIHK wu TpaHcrennsix opranuzmoB. KiertouHas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHos.

Tabmuiel m cxeMbl: Kapta «lIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. liBanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsIKH TUIOAOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS Y.



JlabopaTtopHble M NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJIBI M JOCTHIKEHHS CEJEKIMH PAacTeHUHl H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJIONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIe (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHBIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IyTeHd y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBMKYIIUME CHUJIBI HBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOILUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMH BUAOB B Mpupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBeHHbIii 0oTOOp — HampaBisiommii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OpPraHU3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHUu3MOB. ApoMop(dO3bl U UIUOA AN TALINH.

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

MaxkpoaBomorusi. DPopMbl  ABOMIONUU:  (DHUIIeTUYECKAs], JTUBEPreHTHAs,
KOHBEPTeHTHas, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLINH.

[IpoucxoxieHre OT HeCHelHaTu3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHaAs paguarus.

JlemoHcTpanum:



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

Tabmuib! u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsmum»,  «MyTranunoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHIECKOE BUI000PAZ0BAHUEY.

O6opynoBaHKe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
Ha0Op TJIOJOB U CEMsH, KOJUleKuus «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS JIBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue roJIoBHOrO MO3ra T0O3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, Koiekius «DoOpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb ammumkanus «llepexpéct
XpOMOCOM», BIaxHble npenapatbl «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKWY, MUKponpenapart «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue MpuUcocoO0JICHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TMIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTaHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTATIBHOE TTOATBEPKICHUE XUMUUECKOW IBOIOIMA. HadanbHbIe 3Tamnbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HMX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3paMm u nepuogaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

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



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpPaKEHHE HBOMIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
W3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YenoBek npsaMoxonsamuii, YemoBek HeaHAEpTAIbCKUU, YenoBek
pasymublidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (9KBAaTOpUAJbHAs),  MOHTOJOUAHAS
(a3maTcko-aMepukaHckasi).  UepTel  HMPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuipel 1 cxembl: «BosnukHoBeHne ConaHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinertka», «CoBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX  HAaXOJIOK  TPEAKOB
COBPEMEHHOI'O 4eJIOBEKa», «JlpeBHenmme moan», «/lpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTalblld, KPOMAHbOHIIA), CJICNKA WU
U300pakeHsl KaMEHHBIX OpYAMH MEpBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTAEMbIX )KUBOTHBIX M PACTEHUI.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAEMbIX OCTATKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3Jeibl IKOJOTUH. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonoruueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIE. JleHCTBHUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Bu bl OMOTHUYECKUX B3aUMOJICCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Peryssus.

JdeMoHCcTpauu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkensb.

Tabmuupl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUsA
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUNA UHPY30puu-TyPenbkny, «[luiesbie nenm.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

Jlabopatopnas pabota Ne 3. «Mopdomorndeckne 0cCOOEHHOCTH PacTEHUHN U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BinusiHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIMNA Pa3HBIX BUIOB
PACTEHHI».

Tema 4. Coo0mecTBa ¥ IK0JIOrH4YECKHE CUCTEMBbI.

CooO1iectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEeHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonsTtne 00 »sKocucTemMe W
ouoreorieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI HKOCUCTEMBI: TPOIYIIEHTHI,



KOHCYMEHTHI, PEAYIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTUU B AKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: MPOAYKUIMU, YHCJICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢GyHKuuu. OcobeHHOCTH OHochephl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHMueckoe paBHOBeCHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTiaepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUS B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0Opa3us Kak OCHOBA yCTOMUYMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJICHHUS TPUPOJHBIMU pecypcaMd M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

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

Tabmuubr u cxemsl: «llumeBbie nenn», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepnsie
AQHTPOIIOIEHHbIE  BO3JICUCTBUSA HaA IIpUpoAy», «BaxHeWmme WUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasi COCTaBIIAIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBeiii d3ddexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsisHeHus Ouocdepb», «Oo0mas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mIpUpOAe».

O6opynoBanue: Mojenb-anmukanus « Tunmudable OMOIIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBaY, KOUIEKINH «bHoIeH03», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTEeHUH W
’KUBOTHBIX, TPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnas xuura Poccuiickoit ®enepaunu, u300paxeHHs] OXpaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacuo ®I'OC COO, ycraHaBiauBaroTcs TpeOOBaHUA K peE3yJibTaTam
OCBOCHMSI  OOyYarOIIMMHUCS MPOTpaMM  CpeaHero  obmiero  0o0pa3oBaHMUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABIISAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
TPaXXTAHCKON UJCHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpPEACJICHUIO, HaJlWyuMe MOTHUBAllMM K OOydYeHHI0 OuOJOoruu,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUsS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICTIOBBIMH  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYKME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI U CTPOUTH KUZHEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YJIbTATBI OCBOCHUS NpeaMeTa «bHOJIOTHS» JOCTUTAIOTCS B
CAUHCTBE YYCOHOM M BOCIHMTATCIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUS W CIHOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpa3BUTHSA, Pa3BUTUS BHYTPEHHEW TMO3UIHMHU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHHUSI K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKECHUS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, Opupone u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JIMYHOCTHU, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONbITA U OMNbITA ACATEILHOCTH B MPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCIIMTATEJILHOU JE€ATEIILHOCTH, B TOM YMCJIC B YACTH:



1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbLCKUX 3aJa4, YBaXXUTEIbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON UJICHTUYHOCTH,
NMaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
Ponunoi, ropaoctu 3a CBOW Kpau, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEAHNIO U MaMsITHUKAM MPUPO/IbI,
JTOCTUXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILIEHUI;

MOHMMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS )KUBOU MTPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XKEHHMIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIUOHAIBHOIO 0J1ArONOTyYHS:

NOHMMAaHUE W peaju3alus 370poBOro M 0Oe3omacHOro oOpasa >KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAaHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryspHas Quznueckas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

MOHMMAHUE 1EHHOCTH MPaBUJI HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro0 MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTh K AKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYyIO JAEATEIbHOCTD;

UHTEpEeC K pa3inyHbIM chepaM MpodeccuoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKPYKaroUIEn Cpeibl;

OCO3HaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOjeM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHWST W YMEHUS TPU PEIICHHH TPOO0JIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  MOBEIEHUS B MPUPOJIE,



HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAX, OXPaHy BHUJOB,
aKOcucTeM, brochepsr);

AKTUBHOE HENPUATHUE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXkKaKOUIEH
NPUPOIAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOrO MBIIUICHHS, SKOJIOTMYECKON KYIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUUECKOMN JIEATEIBHOCTH 3KOJIOTMYECKOM
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeicTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NMOHMMAaHUE crneruduKd OWOJIOTMM KaK HayKd, OCO3HAHHMS €€ poJikd B
(GOpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUs 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEJOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUHU HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIlaTh pecypcHble  MNPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 II100AJTBHBIX IKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4eHUH OHOJIOTHH;

NOHUMAHUE CYLIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IMOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
UMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaILIHSIX;



OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yiabTaThl OCBOCHUSI y4eOHOTO mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIHMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIlIeHayYHbIe MOHSATHUS, OTpa)Karouue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SBJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIH (paKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccienoBaHue,  HaONOJIeHHe, W3MEpPEHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

peryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
00yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXKIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpPCAIbHBbIE Yy4eOHbIE JCHCTBHS B
MO3HABATEILHON U COLIMAJIBHOM MPAKTHUKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBiajaenue YHHUBepPCAJIbLHBIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIIacCU(UKAIIUH, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHHS (PAaKTOB M SIBJICHHUM
YKUBOU NIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, JCTyKTUBHBIE, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;



MPUMEHSITh CXEMHO-MO/IEJIbHBIE cpencTtBa Ui IPEACTaBIICHHUS
CYILLECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a
TAaKK€  MPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MPoOJeMbl ¢ Y4ETOM aHalIM3a HWMEIOIIMXCA
MaTepHabHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TP PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEOBATEIBCKON U MPOSKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/I0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUJbl JACSITEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX U COIUATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHNUS,

aHaJIM3UpPOBaTh IMOJYYEHHbIE B XOAE PEUICHUS 3aJlaud pe3yJIbTaThl,
KPUTHYECKU OLEHHUBATh UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OILICHKY HOBBIM CUTYalIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIAThH LI€JICHANIPABICHHBIA MOUCK NEPEeHOca CPEACTB U CHOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh TIEPEHOCUTHh 3HAHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO OOJacCTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC WJIEH, TpejlaraTth OPUTHMHAIBHBIE TIOJXOJbI M PEIICHU,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJbTEPHATHBHBIC PEIICHUS.

3) pabdora ¢ ungopmaunmeii:



OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAINK (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIIPHOW JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIECHUBATh
€€ IOCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

dbopMyIUpoOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBbIE METOABI MPU TOUCKE U
orbope Omonornyeckoil mHpopManru, HEOOXOIUMOMN ISl BBITOJIHEHHS yU4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BaHUs Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIHO  BbIOMpaTh  ONTHUMANbHYIO  (QOpMYy  MpEACTABICHHS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
OMOJOrMYeckod HHPOpMalUMe: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HaKW W CUMBOJBI, (OpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISTHOCTH;

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

OByaseHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1CHCTBUAMMU:

1) oO1menme:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCThH MO3MUIMI JIPYTUX YYaCTHUKOB
JIAaJiora UK TUCKYCCUU);

pacno3HaBaTh HEBepOaJbHBIE CpeAcTBa OOIIEHUSA, [OHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMH CHOCOOaMU OOIIEHUS U B3aUMOJCHUCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTD:



MOHMMATh U KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThI IpH pelIEHUU OMOJIOTHUECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHUS TPYNIOBLIX (HOpPM B3aUMOJEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JIEUCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenenarTb pojud ¢ Y4€TOM MHEHHH YYacTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauy€CTBO CBOEr0 BKJIAJa W KaXJOTO YYAaCTHUKA KOMAaHJIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3ULUKA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJACHUE B Pa3IU4HbBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMU AeHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIs BBISIBIICHHUA NpPOOJIeM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYUIECTBIIATh MMO3HABATEIIBHYIO JIESITEIbHOCTh, BBISIBISATH
po0JIeMbl, CTaBUTh U (HOPMYIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIMpATh pAMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaThb OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSIHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;



BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIIACMbIX JIEUCTBHUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI peIICKCUU ISl OIEHKH CHUTYalluH, BHIOOpA
BEPHOT'O PEIICHUS;

yMETh OIIEHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPU aHAIHW3e pPe3yJbTaToOB
TeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

IPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHMX TIPH aHAINU3E pPe3yIbTaTOB
NEeATEeTLHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C MO3UIIMH JIPYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHUIO, MHTEPIPETALUN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CHUTyalUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl MPEACTABICHBI IO TOAaM O0YUYEHHUS.

[TpenmMeTHbIe pe3ynbTaThl OCBOEHMs yueOHoro npeamera «buonorus» B 10
KJIACCe JIOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB MU TOHSITHUN:
KWU3Hb, KIJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIeCTB M IpEBpallCHUE
SHEPIuM), TOMEOCTa3 (CaMOPETyJISIUs), YPOBHEBAsI OPTaHU3AIMS KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpajibHAsl J0TMa MOJEKYJsipHON Ouonorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LeHTpax MHOrooOpasus H



IIPOUCXO0XKJIEHUS KyJIbTYpHbIX pactennii H. M. BaBuiiosa), onpenenarb rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJJAMH HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOJIIOICHHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBJKEHUE  TUIIOTE3bl,  BbBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIIMYMHAMH, OOBSICHEHHE MOJTYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHUH, TEOPH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB M MPEBPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOT0 M SHEPreTHYecKoro OoOMEHa, XEMOCHMHTEe3a, MHTO3a, Meino3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, JJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOI0EHUS] HOPM I'PaMOTHOIO MOBEJACHUSI B OKPYXKaIOLIei
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUSA JOCTUKEHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE peIIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 33aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJel0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAHUS JJIsl MpeICKa3aHUsl HACJIEeJOBAHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MIpPaKTUYECKUe padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenMeTHbIe pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buonorus» B 11
KJIacce JOJDKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-



HAay4YHOW KapTHUHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
IPAMOTHOCTH Y€JIOBEKA VISl PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COJIEpkKAaHUE OUOJIOTMYECKUX TEPMUHOB U TOHSITHUMN:
BU/I, TIONYJISALNS, TeHO(MOH, SBOJIOLHMS, ABMKYIIUE CUIBI ((PaKTOPHI) HBOJIOIUH,
IPUCHOCOOJIEHHOCTh OPraHu3MOB, BHJI000pa30BaHUE, SKOJOTUYECKHE (PAKTOPBHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, e  MUTaHUA,
HKOJIOTHYECKas MMpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBiICeHUN U
nyteit spomonuu A. H. CeepiioBa, yuenusi o ouochepe B. 1. Bepnaackoro),
OTIPEIENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yYMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTHUU: HAOIIOIEHHE U
OMHMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KCHHE  THUIIOTE3bl,  BBHISABJICHUE
3aBUCUMOCTH MEXKJy HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOITYYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKKM CTPOEHUS OMOJIOTHYECKHX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
W3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIIOCOOJEHHOCTH
OpraHU3MOB, JICUCTBHUS DKOJOTUYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BCIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHCHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOILIECCOB M SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM B 1eJAX oOecredyeHus Oe30IacHOCTH CBOETO 3/J0POBbS U 370POBbSA
OKPYXAaIOIUX JIOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
MPUPOTHON cpesie, MOHUMaHWE HEOOXOJAMMOCTH WCIOJIb30BAHUS JTOCTHIKEHUN
COBPEMEHHOW OMOJIOTUH JIJIsl PAallUOHATIBFHOTO MPUPOI0TI0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHbIe OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
NepeHoca BEIlECTB U SHEPTUU B dIKOCUCTEMAX (1IeNU MUTaHUS);

YMEHUE BBIMOJHATh JIA0OpATOpHBIE W TpaKTUUECKHe paboThl, COOI0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0OBAHHUEM;

yMEHUE KPUTHYECKH OIIEHWBATh M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAILMU, HAYIHO-MOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEeMBbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCBMEHHBIE M YCTHBIE COOOLIECHMUS,
000011as OMOJIOTHYECKYI0 MH(OpPMALMIO U3 HECKOJIbKUX HCTOYHHMKOB, IPAMOTHO
UCIT0JIb30BATh MOHATUIHBIN armapaT OMOJOTUH.

Cucrema OLHECHKHU JOCTUKCHHUSA IVIAHUPYEMBIX PE3YJIbTATOB.
OCHOBHBIMH HampaBJICHUAMNU W LCIIAMU OHGHO‘IHOI\/’I ACATCIIbHOCTH B IIKOJIC

SBJIIIOTCS: OILIEHKAa OOpa30BaTEIbHBIX JOCTHKEHUN YydYalllMXCAd Ha Pa3IMYHBIX
sTanmax OO0y4YeHUs KaK OCHOBA MX IMPOMEXKYTOYHONM M HMTOrOBOM arTecTanuu, a
TaKK€ OCHOBAa MpOLENyp BHYTPEHHETO MOHUTOpPUHIA 0Opa3oBaTeNbHOM
opranuzaiiid. OCHOBHBIM OOBEKTOM CHUCTEMBI OLEHKH, €€ COAEpKaTeIbHOU U
KpuTepuanbHoi 0Oazoii  BeicTynator TpedoBanuss PI'OC COO, kortopsie
KOHKPETH3UPYIOTCS B TUIAHUPYEMBIX pe3yJbTaTaX OCBOCHHS OOYy4YaIOUTUMUCS
OCHOBHOM  00pa30oBaTeNbHOM MpOrpaMMbl  00pa30BaTEIbHONM  OpraHU3aIUU.
Cucrema OleHKH BKIIIOYAET MPOIIeTyphl BHYTPEHHEW 1 BHEIIHEH OIICHKH.

K BHELIHUM OLIEHOYHBIM MPOLIEYPaM OTHOCSTCS:
1) rocynapcTBeHHast UTOrOBasi aTTECTALUS;
2) He3aBHUCHMAs OLICHKa KauecTBa 00pa3oBaHUS;
3) MOHHUTOPHHIOBBIC HWCCIEAOBAHUS MYHUIIMIAIBHOTO, PETHOHAIBLHOTO U
dbenepaabHOro ypoBHEH.

BHyTpeHHsS OlleHKa BKIIIOYAET: CTAPTOBYIO JAMAarHOCTUKY, TEKYIIYI0 |
TEMATHYECKYIO OIICHKY, TPOMEXYTOUHYIO M HTOTOBYIO aTTECTAIMIO yUaAIIHXCS.

BHyTpeHHSIE OIleHKa OCYIIECTBISETCS B COOTBETCTBUUM C TpaduKoM
KOHTPOJIbHBIX MeponpuaATuil (g  pabouyux NporpaMM OCHOBHOIO OOIIEro
oOpa3oBaHus).

JUTUTENTbHOCTh KOHTPOJIBHOW palOoThI, sBASIOENHCS (GOPMON MUCHMEHHOM
NPOBEPKU pE3yJbTaTOB OOYYEHHS C TIIeNbI0 OIICHKHM YPOBHS OCTHXKEHUS
NpEeIMETHBIX W (WJIM) METAmpeIMETHBIX PE3yJIbTaTOB, COCTABISAET OT OJHOTO JIO
JBYX YpOKOB (He Ooisiee yeM 45 MUHYT Kaxabli). JIUTeNbHOCTh MPaKTUYECKOU
paboThI, sBIstONMIEHCS POpMOIT opraHU3aud Y4eOHOTO MpoIecca, HampaBICHHON
Ha BBIPAOOTKY y OOydaroluxcs MpakTUYeCKUX YMEHUMU, BKIIOYas 1JabopaTopHbIE,
MHTEPAaKTUBHbBIE U UHBIE pa0OThI U HE SABJISAIOUICICS (POPMON KOHTPOJISI, COCTABIISAET
onvH ypok (He Oosee yem 45 munyT). [Ipu 3TOM 00BEM y4yeOHOTO BpEMEHH,
3aTpadyrBaeMOro Ha MPOBEJICHUE OIEHOYHBIX MPOIEIYp, HE JOJIKEH MPEBBINIATH
10% ot Bcero obbema y4yeOHOTO BPEMEHM, OTBOJAMMOTO Ha HM3yUYCHHUE JTaHHOTO
y4eOHOro mpeaMera B JAaHHOM Kiacce B TeKylleM YydeOHoM roay». «B



dbenepalbHBIX W PErHOHANBHBIX TMPOIEAYpaX OIEHKH KadecTBa OOpa3oBaHUS
UCIIONIb3yeTCsl  mepeueHb  (KoaudukaTop) MpPOBEpPSEMbIX  TpeOOBaHUM K
METalpeJMETHBIM ~ pe3yJibTaTaM  OCBOCHHMsSI ~ OCHOBHOM  00pa3oBaTesibHOMN
pPOrpaMMbl CPEAHETO OOIIEro 00pa30BaHUS.

Bunbl pabot 10 kacc 11 kiace
[Ipaktrnyeckas pabora |4 u. 8 4.
KontponsHas pabota 0y. 0u.

B (QenepanbHbIX ¥ peruoHa’IbHBIX MPOILEIYypax OIEHKM KadyecTBa
o0pa3oBaHUs HCHOJIb3YEeTCSl TepeyeHb (Koaudukatop) pacnpenesieHHbIX II0
KJlaccaM TpOBEpsAEMBbIX TpeOOBaHMM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM
o0OpazoBaTeIbHONM MPOrpaMMbl CpeAHEro oO0mero oOpa3oBaHUS M HJIEMEHTOB
coJiep>KaHus IO OUOJIOTHH.

JUis TpoBeneHUs €IUHOr0 TOCYJAapCTBEHHOIO OHK3aMeHa MO OuoJIOTUH
(mamee - EI'D mo Owuosoruu) HCHONB3yeTCs MepeueHb (KoaudukaTop)
IPOBEPSIEMBIX TPEOOBAHUN K PE3yJIbTaTaM OCBOEHUS OCHOBHOWM 00pa3oBaTENbHON
IpOrpamMMbl  CpPEIHEro 00IIero oOpa3oBaHMs U JJIEMEHTOB  COJEpKaHUS.
[IpoBepsiembie Ha EI'D mo Ouosornu TpeOOBaHUA K PE3YJIbTaTaM OCBOEHUS
OCHOBHOM 00pa30oBaTeIbHOW MpPOrpaMMbl CpeHEero oOIero o00pa3oBaHMS;
[lepedensb 3eMEHTOB coziepkaHus, mpoBepsieMbix Ha EI'D o Ouosioruu.

[Iposepsiembie Ha EI'D mo 6uonoruu TpedoBaHus K pe3ysibTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbLHON TPOrpaMMBbl CPEIHEr0 00IIEro 00pa3oBaHUs

Kon [TpoBepsiembie TpeOOBaHHS K MPEAMETHBIM pPe3yJIbTaTaM
MPOBEPSIEMOTO | OCBOCHUSI OCHOBHOHM 00pa30BaTEIbHON MPOTPAMMBI CPEITHETO
TpeOoBaHUS oO1iero o0pazoBaHus

CdopMupoBaHHOCTH 3HAHUH O MECTE U POJIN OMOJIOTHH B
CUCTEME E€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHOHAYYHON KapTHHBI MHUpPA, B TO3HAHWU 3aKOHOB
NPUPOALI W PEHICHUH JKU3HCHHO BaXXHBIX COIMAJIBHO-
OTUYECKUX, OKOHOMHYECKHX,  DKOJOTHYECKHUX  MpoOjIemM
YeJIOBEUECTBA, a TAK)KE B PEIICHUH BOIMPOCOB PAIMOHAIBHOTO
MPUPOOIIOIL30BaHUS, B  (OPMHUPOBAHUU  I[EHHOCTHOTO
OTHOIIEHUS K TMPHUPOJIe, OOIIECTBY, UEIOBEKY; O BKJAJE
POCCHUHCKUX M 3apyOeXHBIX YYEHBIX - OMOJIOTOB B pa3BUTHE
ounonoruu




Bnanenue cucremoil 3HaHWIT 00 OCHOBHBIX METOIax
HAy4HOTO TIO3HAHMS, HCIOJB3YeMbIX B  OHOJIOTMYECKUX
HCCIICIOBAHUSX JKHUBBIX OOBEKTOB M DKOCHUCTEM (OIHCaHHE,
W3MEpeHHe, POBeIcHNEe HAOIIOIEHNH); CTIOCOOaMU BBISBIICHUS
Y OLICHKH aHTPONOT€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHue  BbBLABUIaTb  TUIIOTE3bl,  IIPOBEPATH  MX
OKCMIEPUMEHTAJIBHBIMU  CPEICTBaMHU,  (GOpMyIupys  Lejb
WCCIICIOBAHNsI, AHAIM3UPOBATH IIOJyYEHHBIE pE3YyJbTAaThl U
JI€TIaTh BBIBOJIBI.

BrisiBieHMEe  3aBUCMMOCTH  MEXAY  MCCIEIYEMBIMHU
BEJIMUMHAMH, OOBSICHEHHE TIOJIYYEHHBIX pE3yJbTaTOB U
dbopMyJIMpOBaHUE BBIBOJIOB C HCIOJb30BAHUEM HAay4YHBIX
TOHSTHM, TECOPUM U 3aKOHOB

VYMeHHe BIIaJieTh CUCTEMOM OWOJIOTMYECKMX 3HaHUH,
KOTOpasi BKJIIOYAeT: OCHOBOIIOJIATAlOIIME OHOJOTHYECKHE
TEPMUHBI U MOHATHSA ()KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M,
BUJI, TOMYJsALMSA, OKOCHCTeMa, OuoleHo3, Ouocdepa;
MeTabo0Iu3M, TOMEOCTa3, KJIETOUYHBbIA MMMYHUTET, OMOCHHTE3
Oenka, OWONOJMMEpBI, JUCKPETHOCTh,  CaMOPETYJISLHUs,
CaMOBOCITPOU3BE/ICHUE, HACIEJICTBEHHOCTh, W3MEHYUBOCTD,
DHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE);

Ouonoruyeckue Teopuu: kierouHnas teopus T. IlIBanHa,
M. Ilneknena, P. BupxoBa; KJIOHAJIbHO-CEIEKTUBHOIO
ummynuteta II. Opnux, W.M. MeuHukoBa, XpoMOCOMHas
TEOpHUsl HaciIeACTBEHHOCTH T. MopraHa, 3aKOH 3apOJbILIEBOTO
cxoactea K. bopa, sBomonmonnas teopus Y. JlapBuHa,
CUHTETHUYECKasd TEOpHUs SBOJIIOLIMHU, TEOpHsSl aHTpororeHesa Y.
Hapsuna; teopus 6uoreoneno3a B.H. CykaueBa; yuenne H.H.
BaBunmoBa 0 1ieHTpax MHOTO00pa3usi W MPOUCXOKIACHUS
KyJIbTypHBIX pactenuii, yuenue A.H. CepepuoBa o mnyTsix u
HalpaBJICHUsX HBomoumu, ydenue B.M. Bepnaackoro - o
omocdepe); 3aKkoHbI  (eAMHOOOpa3Ws IOTOMKOB IIEPBOTO
MOKOJICHUS,  pPAaCUICIUICHUST  NPU3HAKOB,  HE3aBUCHUMOTO
HacienoBaHus  npuszHakoB [.  MeHnens;  CUEINIEHHOTO
HACJICJOBAHUS MPU3HAKOB M HAPYLICHUS CLETUIEHUS reHOB T.




Moprasa; TOMOJIOTMYECKHX PSAOB B  HACJIEACTBEHHOU
m3meHunBoctn H.M. BaBwiioBa; TreHETMYECKOIO PaBHOBECHS
Jx. Xapau u B. Baitn6epra; 3apoasiimieBoro cxojactsa K. bapa;
ouorenetnueckuii 3akon J. ['ekkens, @. Mromepa);

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

npaBwia (Munumyma FO. JIluOuxa, »3KoJOTrHYECKOH
nUpamMubl YUCesl, OMOMACChl U YJHEPTHUN);

runore3sl (koauepBatHoil A.M. OmnapuHa, MepBUYHOIO
oynsona [Ix. Xonaeitna, mukpochep C. dokca, pudbosuma T.
Yek)

YMeHue pemniaTb TOMCKOBBIC OHOJOTHMUECKHE 3aJ]1auu;
BBISABIISITD MIPUYUHHO-CJIEICTBEHHbIC CBS3H MEXTY
UCCIIEyEeMbIMU OUOJOTUUECKUMHU OOBEKTaMHU, Mpolleccamu U
SABJICHUSIMH; JI€JaTh BBIBOJABI M TMPOTHO3bI HA OCHOBAaHUH
MOJTYYEHHBIX PE3YJIbTaTOB;

COCTABJISITh TCHOTHUITMYECKUE CXEMBI CKPEITUBAHUS IS
pa3HBIX THIIOB HACIEIOBAaHUS TPU3HAKOB Yy OPTraHU3MOB,
COCTAaBJISITh CXEMBbI TIEPEHOCA BEIIECTB W DHEPrUU B
AKOCUCTEMAax (LIeTIH MUTAHUS, TUIIEBHIE CETH )

YMeHHe yCcTaHaBIMBATh B3aUMOCBS3H MEXIY CTPOECHUEM
U (YHKIMSIMH: OPTaHOUJOB, KJIETOK Pa3HbIX TKaHEH, opraHamu
U CHCTEMaMHM OPraHOB Yy pAacCTE€HUM, KUBOTHBIX MU YEJOBEKA;
MEXy dTanaMyd oOMEHa BEIIECTB; 3TAAMM KJIETOYHOrO LMKJIa
Y KU3HEHHBIX IIUKJIOB OPraHU3MOB; 3TAallaMH 3MOpPHUOHAIBHOIO
Pa3BUTHS; TEHOTUIIOM U (DEHOTUIIOM, (DEHOTUIIOM U (paKTOpaMu
cpeapl OOWMTaHUs; MpPOLECCaMU HBOJIOLUUHU;  ABMKYIIUMHU
CHJIAMH aHTPOIIOr€HE3a; KOMIIOHEHTAMH Pa3Iu4HbIX 3KOCHCTEM
U TIPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB

YMeHue BBLICIIAITh CYIICCTBCHHBIC IIPU3HAKH:

CTPOCHHSI BHPYCOB, KJIETOK MPOKAPUOT M SYKapHOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, BHJIOB,
OMOreo1eHO30B, SKOCUCTEM M OHOoc(hephl; CTPOEHUSI OPraHoB U
CHCTEM OpPIraHOB PACTEHHI, KMBOTHBIX, YEJIOBEKa; MPOIECCOB




KU3HEACSITENLHOCTH, MPOTEKAIINX B OpPraHW3Max PacTCHHUH,
’KUBOTHBIX M YEJIOBEKa; OMOJOTMYECKHX IPOIeCCOB: OOMEHa
BelecTB  (MeTrabonm3M), uUHPoOpMaMK W TIpeBpalicHUs
SHEpPruM, OpOKEHUS, aBTOTPOPHOTO U TeTepOoTPOGHOTO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHMHTE3a, MHTO03a, MeEHo03a,
ramMeToreHesa, SMOpHUorenesa, nocTIMOPHOHATBHOTO Pa3BUTHA,
pPa3MHOXKEHHUS, HWHAMBHIYAJbHOTO  Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUSI TEHOB, TE€TEPO3WCa; ICHCTBUIA
UCKYCCTBEHHOTO OTOOpAa, CTAOMIM3HPYIOIIETO, IBUXKYIIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa; ajuiomaTpU4ecKoro u
CUMIIATPUYECKOTO BHI000PA30BAHUS; BIUSHUS JBUKYIIINX CHI
IBOJIIOLIMA HA TEHO(POHI TOMYNSIHNH;, MPUCTOCOOTECHHOCTH
OpPraHM3MOB K cpeie OOWTaHus, YepeloBaHUs HampaBlICHUIM
IBOJIIOLINM; KPYroBOPOTAa BEHIECTB M IOTOKA SHEPIrUU B
HKOCHCTEMAX

CdopMUpOBaHHOCTh YMEHHUS BBIJACIATh CYIIECTBEHHbIE
NpPU3HAKKM  BHUPYCOB, KJIETOK TPOKAPUOT U  DYKAPHUOT;
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeOIIEHO30B U SKOCUCTEM; OCOOCHHOCTH MPOIECCOB 0OMEHa
BCIIIECTB M TPEBpAICHUS DHEPTUU B KIETKE, (OTOCHHTE3a,
MJIACTHYECKOTO W DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, Mei03a, OIJIOJOTBOPCHHUS, PA3BUTHS U PA3MHOKCHUS,
WHUBUyaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOreHe3a), O0pbOBI
3a CYIIECTBOBAHME, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHMS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHMSs, BIUSHUS
KOMITOHEHTOB JKOCHCTEM, AaHTPOIOTCHHBIX W3MCHCHHH B
DKOCHUCTEMAax CBOCH MECTHOCTH, KpYroBOpPOTa BEIIECTB U
NpeBpalleHus S3Hepruu B orochepe

YMeHHE WCTOJB30BaTh COOTBETCTBYIOIIME apTyMEHTHI,
OMOJIOTUYECKYI0O  TEPMHUHOJIOTMIO W CUMBOJHUKY  JUIA
JIOKa3aTeJIbCTBA poACTBa OpraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII;, B3aUMOCBS3M OPTaHU3MOB H CpEIbl
oOHMTaHUS;, C€IWHCTBA YEIOBEUYECKUX pac; HEOOXOIUMOCTH
3I0POBOTO 00pa3a KU3HHU, COXPAHCHHS Pa3HOOOpPa3us BUIOB H
DKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHMS TMPHUPOILI |
YyeJI0BEYECTBA




YMeHue  KpUTHYECKHM  OLEHUBAThb  UH(MOpMAIUIO
OMOJIOTUYECKOTO COJIEp KaHUs; MHTEPIPETUPOBATH STUUYECKUE
aCIEeKThl COBPEMEHHBIX HUCCIEAOBaHUN B OMOJIOTUHU, MEIUIIMHE,
OMOTEXHOJIOTHH; pacCMaTPUBATh TJI00ATBHBIE AKOJOTHUUECKHUE
poOJIEeMBbI COBPEMEHHOCTH, (DOPMHUPOBATH TIO OTHOIICHHIO K
HUM COOCTBEHHYIO MO3UIUIO

[Tepeuenb 2eMEeHTOB cojiepxkanusi, mpoBepsiemMbix Ha EI'D no 6uonoruun

Kox

[IpoBepsiemMblii 371EMEHT COJEPKAHUS

buonorus kak HayKa. JKuBBIE CUCTEMBI U UX HN3Yy4CHHUC

COBpeMeHHaH Ouojorus - KOMILJICKCHas HayKa. buonornueckue
HaYKH U U3y4aCMbIC HMU HpO6JIeMLI. qDYHI[aMGHTEUII)HLIe, IMPUKIIaIHBIC 1
ITOUMCKOBBIC HAYYHBIC UCCIICAOBAHUA B OMOJIOTHH.

3HaueHue OUoNoruu B GOPMUPOBAHUN COBPEMEHHOH €CTECTBEHHO-
Hay4yHOU KapTuHbI Mupa. [Ipodeccun, cBsa3anusle ¢ Ononorueid. 3HaueHue
OMOJIOTMH B IPAKTHUUECKOMN JESATENIbHOCTH YEJIOBEKa: MEAUIIMHE, CEIbCKOM
X035 CTBE, MPOMBIIUIEHHOCTH, OXPaHe MPUPOIbI

XKuBble cucTeMbl Kak mpeaMeT u3zydeHus Ouosioruu. CBoiicTBa
KUBBIX CHUCTEM: €JIMHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTb H
LEJIOCTHOCTh, CIOKHOCTh M YHOPAIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTD,
caMOOpraHu3alus, CaMOBOCIPOU3BE/ICHHUE, pa3IpaxuMocCTh,
WU3MEHYHUBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHU3aIMy )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBIN,
TKAQHEBbIM, OPraHW3MEHHBIN, MOMYISALUOHHO-BUAOBOM, SKOCUCTEMHBIN
(bmoreonenoTnyeckuii), Omochepubiii. IIporeccel, mnpoucxXoAsIINe B
KUBBIX cucTeMax. OCHOBHBIE NpH3HAKW >XKUBOTO. JKW3HB Kak ¢dopma
CYIIECTBOBAHUSI MaTEPUU

Metonsl  Ouosiormuecko Hayku. HaOmonenwe, u3MepeHue,
DKCIEPUMEHT, CHCTEMAaTH3auus, MeTaaHanu3. [loHaTne o 3aBUCMMON H
He3aBucUMOU nepeMeHHou. [nanupoBanue sxcnepumenta. IlocranoBka u
npoBepka rumnote3. HyneBas rtunore3a. I[lonstue BBIOOPKM U €€
IO0CTOBepHOCTh.  Pa3bpoc B Omosnormyeckux  maHHbiX.  OreHka




JAOCTOBCPHOCTH  IIOJIYUCHHBIX  PE3YJILTATOB. HpI/I‘{I/IHBI HCKaXXCHUA
PE3YIILTATOB 3KCIICPUMCHTA. [loHsiTHE CTATMCTUYECKOTO TECTA

KieTka kak Omojorudeckas cCucTeMa

Krnetka - cTpykTypHO-(pyHKIIMOHAIbHASA eIWHUIIA KUBOTO. VcTopus
oTkpbITus KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBanH, M. IlIneitnen, P. BupxoB). OcHOBHBIE MOJIOKEHUSI COBPEMEHHOM
KJIETOYHON TEOPHH.

Metoabl MOJIEKYJISIPHOM W KJIETOYHOH OWOJOTMU: MUKPOCKOIHUA,
Xxpomatorpadus, IIEKTpOdOope3, METOL MEUYEHBIX aTOMOB,
g depeHnnanbHoe HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- u
YIBTPAaMHUKPOIJIEMEHTE. Boga U ee pojb Kak pacTBOPUTEN, PEarcHTa,
y4acTUE B CTPYKTYPUPOBAHUHU KIJIETKH, TCILUIOPETYJISIIUU. MUHEpaabHbIe
BEIIIECTBA KJIETKH, X OMOJIOTHYEeCcKasl pojb. Pojb KaTHOHOB M aHHOHOB B
KJIETKE.

buonornueckne mnonumepsl. benku. AMUHOKHCIOTHBIA COCTaB
oenkoB. CTpyKTyphl O€IKOBOM MoJieKyJbl. [lepBuuHasi cTpykTypa Oenka,
NenTuAaHas CBA3b. BTopuuHas, TpeTUyHas, YEeTBEPTHUYHAS CTPYKTYPHI.
Jenatypanus. CaoiicTBa OEJIKOB. Knaccuduxanus OEJIKOB.
buonornyeckue GpyHkru OEIKOB.

Yraepoasl. MoHOcaxapuabl, JIUcCaxapuibl, OJWTOCaxXapuibl U
noscaxapuabl. OOIKA MIaH CTPOEHUs U (PU3UKO-XUMUYECKHUE CBOMCTBA
yriaeBoJ10B. buonornueckue pyHKIMU yTIEBOIOB.

Jlunuapl. TunpodunsHO-ruapodoOHBIE cBOMcTBa. Knaccudukarus

munuaoB.  Tpurmunepunbl,  Gochonumnuabl,  BOCKH,  CTEPOUIBI.
buonornyeckue ¢ynkmum ngunuaoB. OOmuMe CBONCTBA OMOJOTUYECKHUX
MeMOpaH -  TEKy4ecTh,  CHOCOOHOCTh K  CamMO3aMbIKaHHUIO,
MOJTYITPOHUIIAEMOCTb.

Hyxknennossie kucnorsl. JIHK m PHK. CrpoeHue HYKIEHHOBBIX
kucnoT. Hyxmeornawl. [lpunumn  kommuiemeHtapHocTu.  IIpaBuio
Yapradpda. Crpykrypa JHK - nBoiiHas cnupanb. MecTOHaXOXJIeHHE U




ounonorndeckue ¢pynkunu JJHK. Buasr PHK. ®yukiuu PHK B kietke.

Crpoenne mosekyiasl AT®. Makpospruyeckue CBsi3M B MOJIEKYJIE
AT®. buonornueckue ¢ynkiuu ATD. BoccTaHoBIECHHBIE MEPEHOCUUKH,
ux ¢pyHkiuu B kietke. CexBenupoBanue JJHK.

CrpykrypHas OuoJyiorusi: OHOXMMHYECKHE U OuOopU3UYECKHUE
WCCJICIOBAHMSI COCTaBa M MPOCTPAHCTBEHHOHN CTPYKTYPHI OMOMOJICKYT

Tunel  KJIETOK:  dyKapuoTHueckas W MPOKapUOTHYECKas.
CtpykTypHO-GYHKIHOHATBHBIE 00pa30BaHUs KIETKU.

CrtpoeHue npokapuoTHIeCKON KieTku. KieTtounas creHka OakTepuit
u apxe. OCOOEHHOCTH CTPOCHHS TeTepoTpodHOH U aBTOTPOPHOM
MIPOKAPHOTHYECKHUX KIETOK. MecTo U pojib MPOKApHOT B OUOIICHO3aX.

CrpoeHne " (PyHKIMOHHUPOBAHUE HYKAPUOTHUECKON  KIIETKH.
[Tna3maTuueckass MeMOpana (mnazmanemma). CTpyKTypa mia3MaTHIeCKON
MeMOpanbl. TpaHCIOpT BEHIECTB uepe3 IUIA3MAaTUYECKYI0 MeMOpaHy:
naccuBHbIU (quddy3us, odoneryennast M@ Qy3us), aKTUBHBIN (IEPBUYHBIMI
U BTOPHUYHBI aKTUBHBIN TpaHcnopT). [lomynmpoHuiiaeMocTb MeMOpaHBI.
PabGora HaTpuii-kamueBoro Hacoca. DHIOIUTO3: MUHOIUMTO3, (ParoiuTos.
Ok3ounto3. Knerouynas crenka. CTpykTypa M (yHKIIMH KIETOYHON CTEHKH
pacTeHui, rpudoB.

[urorutazma. Ilurto3oisb. [{utockener. [IBUKEHHE MUTOILIA3MBI.
OpraHousibl  KJIETKH. OnmnomeMOpaHHBIE  OpPraHOMABI  KIICTKH:
supomazmarndeckas cetb (JIIC), ammapar [onbaku, JTHU30COMBI, UX
cTpoeHne W (yHKIUU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUJIOB
KiIeTku. CTpoeHHe TpaHyIsIipHOro petukyiayma. CUHTE3 pPacTBOPHUMBIX
OoenkoB. CuHTE3 KIETOYHbIX MeMmOpaH. [nankuii (arpaHyssipHBIN)
SHJOTUIA3MATHUECKUM  peTukyayM. CekperopHas ¢GyHKIUS —ammapara
['onbmku. TpancnopT BEMIECTB B KIIETKE. Bakyonu paCTUTENBHBIX KIETOK.
Knerounsriit cok. Typrop.

HOHyaBTOHOMHBIC OpraHOMABI KIICTKHW: MUTOXOHAPHH, ITJIIACTUABI.

Ctpoenue u (YHKIIMM MUTOXOHJpUN U 1uiactua. llepBuunsble,
BTOPUYHBIE U CJIOKHBIE TUIACTHABI (HOTOCHHTE3UPYIOIIMX DYKAPHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUM.

HememOpanubsie opranouasl kietku Crpoenne u  (QyHKIIUU




HEMeMOpaHHBIX OpraHOMJIOB KIeTKH. Pubocombl. MukpoduiaMeHThl.
Mpimieunsie kietku. Mukporpyoouku. Kietounslii nentp. CrpoeHue u
JBIDKEHUE JKTYTUKOB W pecHUYeK. MUKPOTPYOOUKH IUTOILIA3MBI.
LenTpnons.

SAnpo. OOGonouka sypa, XpoMmMaTHH, KapHOILIa3Ma, SIPBIIIKH, WX
cTpoeHue U PyHKIUU. SnepHbiii 6enkoBbI MaTpukc. [IpocTpaHcTBEHHOE
pacmoyio)kKeHHe XpoMocoM B uHTepdasHoM sape. benku xpomaTtwHa -
TUCTOHBL.

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

AccuMUIISILAST U TUCCUMUJISILIUSL - JIBE CTOPOHBI MeETaboJIM3Ma.
Tumnbl oOMeHa BemeCTB: aBTOTPOGHBIAH U TeTepoTpodHBIA. YdacTue
KHCIIOpOJla B OOMEHHBIX MpoIeccax. OJHepreTudeckoe obecreueHue
kietku: npeBpamieHne AT® B oOMeHHbIX mpoiieccax. DepMeHTaTUBHBIN
XapaKkTep peakluil KIeTOYHOro meradonu3ma. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa u MexaHusM jaeictBusi. Kopepmentsl. Otnuuust ¢epMeHTOB OT
HEOPTaHUYECKUX  KaTaJIu3aTOpoB.  benku-akTUBaTOpbl U OCJIKHU-
WHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX pEeaKIuid OT
pa3IUYHbIX (PAKTOPOB.

IlepBUYHBINM CUHTE3 OPraHUYECKUX BEIIECTB B KiIETKE. DOTOCHHTES.
Ponws xsopomiactoB B mponecce (portocuHTeza. CBeToBasi U TEMHOBAas
da3wl. [IpogykTuBHOCTH PoTOCHHTE3A. BiinsiHue paznuyHbix (aKkTOpoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTE3. Pa3nooG6pa3zue OpPraHU3MOB-XEMOCHHTETHKOB:
HuTpuduupyromnme  O0akTepuu,  Kele300aKTepuu,  CepoOaKTEpHH,
BOJIOPOJIHBIE OaKTepuu. 3HAYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bubl 0posxenus. [IpoaykTel OposkeHus U
UX MHCIOJb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI Kak
00BEKTHl OMOTEXHOJIOTHH U BO3OYAUTENN OOJIE3HEH.

AdpoOHBIE  OpraHuU3MbBl.  JTambl  JHEPIETHUYECKOro  OOMeEHa.
[TogroroBuTenbHBIM 3Tan. [TMKONMHM3 - OECKUCIOPOIHOE PACIICIUICHUE
TJIFOKO3BI.

bunonorndyeckoe OKHCIEHHME, WIM KICTOYHOE AbIxaHue. Poib




MUTOXOHJIPHIA B TIpoIleccax OMONOrmueckoro okucieHus. llukmmdaeckue
peakumu.  OxucnurenpHoe  docopmimpoBanne.  IIpenmyrmiecTsa
a’3poOHOr0 MyTH OOMEHa BEIIECTB Mepe] aHadpOOHBIM. D(PPEeKTUBHOCTD
HHEPreTHUECKOro oOMeHa

Peakunu marpuynoro cunresa. [IpyHIMIT KOMIIIEMEHTApHOCTH B
peakiusAx  MaTpU4YHOro  cuHTe3a. Peanmmsanuss  HaclenCTBEHHOU
uHpopmarmu. ['eHeTmyeckuil Koj, ero cBoicTBa. TpaHckpumus -
MaTPUYHBIN CHUHTE3 PHK. [IpuHLIMTIBL TPAHCKPUIILUH:
KOMILIEMEHTAPHOCTb, aHTUIAPAIIIETBHOCTD, ACHMMETPUYHOCTb.
Tpancnsuust 1 ee stanbl. Yuactue TpaHcnopTHeix PHK B OuocunTese
Oenka. YcnoBus OuocuHTte3a Oenka. KogupoBanue amMuHOKuCIOT. Ponb
pubocoM B OMocHHTE3E OelKa.

Opranuzanuss T€HOMa Yy TMPOKAPUOT M 3SyKapuoT. Perymsanms
aKTUBHOCTU T€HOB Yy mpokapuoT. l'mmore3a omepona (P. XKakxod, XK.
Mano). Perymsauus oOMeHHbIX mporeccoB B KieTke. KiierouHbii
TOMEOCTa3.

Bupychl - HekierouHnble QOpMBI KU3HU U OOJHMraTHBIC MApa3HTHI.
CrtpoeHue NPOCTBIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB, OaKTEeprnO(aros.

Bupychsie 3a0oeBaHusl 4enoBeKka, KMBOTHBIX, pacteHuit. CIIN/I,
COVID-19, counanbHble U MEAUIUHCKUE MPOOJIEMbI

Krnerounslii 1iuki, ero nepuosl U peryisanus. Uarepdasza u MuTo3s.
Oco0OeHHOCTH TIpoLiecCOB, TMpoTekatomux B uHTepdaze. Iloarotoska
KIeTKH K  jgeneHuto. [lpecunrernyeckuit  (MOCTMUTOTHYECKHI),
CUHTETUYECKUH W TOCTCUHTETUYECKUN (NMIPEMUTOTUYECKHI) TEepUOIbI
uHTepdasbl.

Marpuunbii cunte3 JJHK-pemnmmkanusa. IlpuHimune! permkanuu
JIHK: KOMILUIEMEHTAPHOCTb, MOJYKOHCEPBAaTUBHbIN CUHTE3,
aHTunapamienbHocTb. Mexannsm  permmkaunn  JIHK.  Xpomocomsl.
Crpoenue xpomocoMm. Tenomepbl U Temomepaza. XpOMOCOMHBIH HaOOp
KJIETKH - KapUOTHUIl. J[MIUIOMIHBIN M TaruiouJHBIA HAOOpPBI XPOMOCOM.
['oMosornunabie XpoMOCOMBI. 110J10BBIE XPOMOCOMBI.

Jenenne kineTku - Muto3. CTaguu MUTO3a U MPOUCXOISIINE B HUX
npoueccohl. Tunbl mMuTo3a. KapuoknHe3 u uuTOKMHE3. buonorudeckoe
3HQYEHWE MHUTO3a. Perymsiius  MUTOTHYECKOrO0  IMKJIA  KJIETKH.




[Iporpammupyemast Ki1eTouHas rMOelb - alonTo3.

CDYHKI_[I/IOHaJ'IBHaH Ir¢HOMHUKa

Opranusm Kak OMOJIOrMYecKas cucreMa

OI[HOKJIGTO‘IHI)IG, KOJIOHHAJIBHBIC, MHOI'OKJICTOYHBLIC OPIaHU3MBI H
MHOT'OTKAHCBBIC OPIraHU3MBI.

@dopMbl  pa3MHOXEHHUSI  OpPraHu3MoOB: Oecrnojioe  (BKJIIOYas
BEreTaTUBHOE) U M0JI0BOE. Bupl Oecrosoro pa3MHOXKEHUs: TTOYKOBaHHUE,
CHOpYJISALUS, (parMeHTalus, KIOHUPOBAHHE.

[Tonooe pa3zmuoxkeHue. [lonoBble KIIETKM, WM ramMetrsl. Menos.
Craguu wmeiio3za. IloBemenue xpomocoM B Menosze. KpoccuHrosep.
buonornueckuit cMbICIT MEHO3a U TTOJIOBOTO Mporecca. Meno3 u ero Mecto
B JKM3HEHHOM IIMKJIE€ OPTaHU3MOB.

IIpensaponpieBoe passutue. ['amerorenes y ;kuBOTHBIX. [1omoBbIE
xkene3bl. OOpa3oBaHME W pa3BUTHE IOJIOBBIX KJIETOK. CriepMaToreHes u
ooreHe3. CTpoeHHe NOJI0BbIX KIETOK. OII0JOTBOPEHHE U SMOPHUOHAIBHOE
pa3BUTHE KUBOTHBIX. CIIOCOOBI OMIOJOTBOPEHHUS: HAPYKHOE, BHYTPEHHEE.
[TapTeHorenes.

NuauBuyabHOE pa3BUTHE OpraHu3sMoB (oHToreHnes). Craauu
AMOpHOTEeHE3a JKUBOTHBIX (Ha TpuMepe Jasarymku). JpoOnenue. Turmsl
napobnenusi. OcoOEHHOCTH APOOICHUS MIICKOIHUTAOIIMX. 3apOJIbIIIEBhIC
JUCTKU (TacTpyJisiiusl). 3akiiagka OpPraHOB M TKaHEH W3 3apOIbIIIEBHIX
JIUCTKOB. B3anMHOE BIMAHHWE 4YacTEd Pa3BHUBAIOMIETOCA 3apoJbllia
(oMOpuoHasibHasT MHIYKIMS). 3aKjIajKa TUlaHa CTPOCHHS KMBOTHOTO Kak
pe3yabTaT HUEPAPXUUECKUX B3aUMOJICUCTBUN TE€HOB. BiusHue Ha
AMOpPHUOHATIFHOE Pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpPYXkAIOLIEH CpEelbl.
Poct u pasButue xuBoTHbIX. [locTamOpuoHanbHbld niepuoj. I[lpsimoe u
HernpsiMoe pasBuTHe. Pa3Butne ¢ meramopdo3oM y OECrO3BOHOUYHBIX W
MO3BOHOYHBIX JKUBOTHBIX. buosiornueckoe 3HayeHHWE MPAMOTO U
HEMPSMOTO Pa3BUTHUS, UX paclpoCTpaHEeHHEe B mpupoae. Tumel pocta
XKUBOTHBIX. DAKTOPBI PETYJSIIIMM POCTa JKUBOTHBIX U yenoBeka. Ctaauu
MOCTAMOPUOHAIBHOTO Pa3BUTUSL Yy JKUBOTHBIX M deyoBeka. [lepuoss
OHTOT'€HE3a YeJIOBEeKa.




PasmHOXeHHe u pasBuTue pacteHud. ['ameTodut U crnopodwur.
Meiio3 B *KU3HEHHOM LMKJIe pacteHuil. OOpa3oBaHHe CIOp B Ipoliecce
Meirio3a. ['ametorenes y pacreHuil. OIUIOJOTBOPEHUE U PA3BUTHUE
pPaCTUTENIbHBIX OpraHu3MoB. J[BOWHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHuE U Pa3BUTHE CEMEHU. MeXaHU3MBbI PEryJsaiuu
OHTOT€HE3a y PAaCTCHUH U )KUBOTHBIX

Hcropust cTaHOBIEHUS U pa3BUTUSA T€HETUKU Kak HayKu. OCHOBHBIE
IFCHETUYECKUE IIOHATUS M CHMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeIbHBIE TEHbI, aJIbTCPHATHBHBIC INPU3HAKH, JOMUHAHTHBIM U
PELIECCUBHBIA NPU3HAK, TI'OMO3WUI0OTa, IETEPO3Ur0Ta, 4YUCTas JIMHUA,
ruOpunapl, reHotun, (eHotun. OCHOBHbIE  METOJbl  T'€HETHKHU:
TUOPUI0JIOTMYECKU I, IMTOJIOTUYECKUNA, MOJIEKYJIIPHO-T€HETUYECKHMA

Monorubpunnoe ckpeuiuBanue. [lepBbiii 3akoH MeHnens - 3aKOH
eauHooOpasusi THOPUIOB MEepBOTO MokoJieHus. [IpaBuio JOMUHUPOBAHMUS.
Bropoii 3akoH Menaens - 3aKOH  pacUICIUICHUST  IPU3HAKOB.
[{uTonornyeckue OCHOBbI MOHOTMOPHIHOTO CKpellMBaHusA. ['umoresa
YUCTOTHI TaMET.

AHammsupyroniee  ckpemuBanue.  [IpoMexyTouHbld — XapaxkTep
Hacle0BaHus. Pacuieninenre nprus3sHakoB IpYU HENOJHOM JTOMUHUPOBAHUH.

JHuruOpuaHoe ckpeumuBanue. Tpetwil 3akoH Mengenss - 3aKkoH
HE3aBUCUMOTO HACJIEJOBAaHUS MNPHU3HAKOB. [lUTOJIOrMYECKHE OCHOBBI
JTUTUOPUTHOTO CKPEUIUBAHUSI.

CuerieHHoe HacienoBaHue npu3HakoB. Pabotrer T. Moprana.
CueruieHHOE HAcleIOBaHUE TE€HOB, HAPYUIEHUE CLEIUICHUS MEXIY
reHamu. XpoMOCOMHasl TEOPHUsI HACIIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXAaHW3M ONPEAECICHUS IOJIa.
AyYTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBIN U reTeporaMeTHBIN
nmoj. l'eHernueckass CTpPyKTypa IOJOBBIX XpomocoMm. HacnenoBanue
MPU3HAKOB, CIEIJIEHHBIX C TOJOM. ['€HOTHIl KakK IEJIOCTHas CUCTEeMa.
[nenoTponuss - MHOXKECTBEHHOE JEWCTBUE TE€HA. MHOXKECTBEHHbBIN
ajuienu3M. B3auMopeincTBue HeaslenbHbIX INeHOB. KOMILUIEMEHTapHOCTD.
Onwucras. [lonumepus

B3aumogeiicTBue reHoTunma M cpeasl  Opu  (PopMUpPOBaAHUU
¢enotumna. MI3MeHUnBOCTH MpU3HAKOB. KauecTBeHHbIE U KOJUYECTBEHHBIE




IIPU3HAKU. BI/II[BI N3MCHYMBOCTH: HCHACJIICACTBCHHAA U HACJIICACTBCHHAA.

MoaudukanrnonHas U3MEHIUBOCTh. Posib cpenbl B popMupoBaHUHU
MOAU(UKAIIMOHHON  W3MeHuuBOCcTH. Hopma  peaknuum — mpu3Haka.
Bapuarnmonnsiit psg u BapuarnmonHasi kpusas (B. Moranncen). CBolicTBa
MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

I'enoTunuueckas N3MCHYNBOCTD. CsoiicTBa TCHOTUITMYECKOM
N3MCHYHMBOCTH. BI/II[LI FeHOTUITMYECKOM M3MEHYMBOCTU: KOM6HHaTI/IBHaﬂ,
MyTalluOHHAasA.

KomOuHaTtiBHas W3MEHUYMBOCTh. Melo3 U TOJIOBOM Tpolecc -
OCHOBa  KOMOWHATHMBHOM  W3MEHUMBOCTU. Poiab  KOMOMHATHBHOM
W3MEHYMBOCTH B CO3JJaHMM TEHETHYECKOro pa3zHooOpas3us B Mpeaesiax
OJIHOTO BHUJIA.

MyTanuoHHass  U3MEHYMBOCTb.  Buapl  Myrauui:  I'€HHBbIE,
XpPOMOCOMHBIE€, TeHOMHbIC. CIIOHTaHHbIE W WHIYLUHPOBAaHHBIC MYTAIlHUH.
Snepuble U nuTorUIa3MaTudeckue myrtanuu. COMAaTUYECKUE U TOJIOBBIE
MyTanuu. [[puunHbl BOSHUKHOBEHUSI MyTalnii. MyTareHsl U UX BIIUSHHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpolecca. 3aKoH
FOMOJIOTHYECKUX PAIOB B  HaclencTBeHHOM u3MmeHuuBoctn (H.UA.
BasuioB). BHesiiepHas u3MeHYMBOCTH M HACTIEICTBEHHOCTh

Kapuorun uenosexka. MexayHapoaHas mporpamMma HCCIEA0BaHUS
reHOMa  4YeJioBeka.  MeToabl  HM3YYEeHUsS  TEHETHMKM  4YeJIOBEKa:
TEHEAJIOTUYECKUM, OJIU3HEIOBBIN, ITUTOTCHETUYECKUM, MOMYJISIIMOHHO-
CTaTUCTHUYECKUU, MOJIEKYISIPHO-T€HETUYECKUM. CoBpemeHnHOE
OTPEACIICHUE TeHOTHIIA: MOJTHOTEHOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIMPOBAaHMWE, B TOM 4ucie ¢ nomompo  [IP-ananu3a.
HacnmencrBennbie 3a0oiieBaHHsS dYeloBeKa. [ E€HHBIE U XPOMOCOMHBIC
0oJie3HU YelloBeKa. bone3Hu ¢ HacaeACTBEHHOM IPEAPACTIONOKEHHOCTHIO.
3HaueHUE MEIUIIMHCKON TEHETHMKU B MPEAOTBPALICHUH U JICUCHUU
reHEeTHYECKUX 3a00JeBaHui yenoBeka. CTBONOBBIC KIIETKH

JloMecTukanuss W CENEKUUs.  3apOoXKICHUE  CEJIEKIUU U
noMmectukanuu. Yuenue H.M. BaBunoBa 0 LEHTpax NPOUCXOKIACHUA U
MHOT000pa3us KyJbTYPHBIX pacTeHHU. PoJib celeKInu B CO31aHUU COPTOB
pacteHnii W TopoJ KUBOTHbIX. CopT, mnopoaa, MmITaMM. 3aKOH
FOMOJIOTHYECKUX PSOOB B  HACJIEACTBEHHOM wu3MeHuumBoctH H.H.




BaBI/IJIOBa, €ro 3Ha4Y€HMUE A1 CEICKIIMOHHOM pa6OTBI.

MeTob1 ceneKIMoHHOM paboThl. MICKycCTBEHHBIN OTOOP: MacCOBBIi
U MHAWBHUIYaJbHBIM. OTanbl KOMOMHAIMOHHOM cenekuuu. VcnsliTanue
IPOU3BOAUTEINEH 110 TOTOMCTBY. OTOOp 1O F€HOTUITY C IOMOUIBIO OILIEHKU
(eHoTHIIa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momoulbio aHaim3a JJHK.

HcKycCTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboTHI.
PaguanimoHHBIN M XUMHWYECKMHW MYTAareHe3 KaK HCTOYHUK MYTaluh Y
KYJbTYPHBIX dbopm OPTaHU3MOB. Hcnonp3oBaHue TeHOMHOT'O
penakTupoBaHus W MeToAoB pekoMOuHaHTHBIX JIHK s momyuenus
MCXOJHOTO MaTepruaia JJisl CEJIEKIUH.

[lonyyenue  nonumionaoB. BHyTpuBuaoBas  rubpuausaius.
biu3kopoACTBEHHOE CKpelluBaHue, Wiu HHOpuauHr. HeponactBeHHoe
CKpelIMBaHWEe, WIM ayTOpuauHr. [l'eTepo3suc © €ero MNpPUYUHBI.
Hcnons3oBanue retepo3uca B cenekuuu. OTnalneHHas TuOpuan3aiius.
[Tpeononenue Gecruioanst MEXBUIOBBIX THOPUAOB. JlOCTHKEHUS CETEKIUU
pacTEeHUN U )KUBOTHBIX

OOBeKThl, HUCHOJB3yEMbIE B OHOTEXHOJOTMH, - KJIETOYHBIE U
TKAHEBbIE  KYJbTYpPbl, = MHUKPOOPraHU3MBI, HX  XapaKTEPHCTHKA.
TpaguuuonHas OMOTEXHOJIOTHSL: xJie0oneveHue, IOJTyYEHHE

KHCJIOMOJIOUHBIX MPOJYKTOB, BUHOJETUE. MUKPOOHOJIOTUYECKUM CHUHTE3.
OOBEKThl MHUKpPOOMOJIOTHYECKHX TexHoJorul. IIpousBojacTtBo Oelika,
AMHUHOKHCJIOT W  BUTAaMHHOB. VICKyCCTBEHHOE  OIUIOAOTBOPEHHE.
PexkoHCTpyKIUST SMUEKIETOK U KJIOHUPOBAHME IKUBOTHBIX. MeTon
TPAHCIUIAHTALINU SAEP KIETOK.

XpOMOCOMHas U IreHHasi UHkeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha
U KoHCTpyupoBanwe pekomOuMHaHTHRIX JIHK. JlocTmwkenuss wu
MEPCIEKTUBBI XPOMOCOMHOW W TEHHOM WHXXEHEpUU. MEIUuINMHCKHE
ounorexHosoruu. Vcrnonp30BaHne CTBOJIOBBIX KIETOK

Cucrema 1 MHOTOOOpa3ue OPraHUIeCKOTO MUpPa

buonornyeckoe pazHooOpazue opranu3mMoB. CoBpeMeHHas cucTemMa
opranudeckoro  wmupa. IlpuHuunel  kjgaccuuKauu  OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIIBI OPTaHU3MOB.




Oco0OeHHOCTH CTPOEHHS U JKU3HEIEATEIIBHOCTH OJHOKJIETOYHBIX
opranu3moB. bakrepuu, apxeu, OJHOKJIETOUHbIE I'PUOBI, OJJHOKJIETOUHBIE
BOZOPOCIIH, JIpyrue HpoTUcThl. KoloHManbHBIE OpraHu3mbl. /[BHyxeHHe
OJTHOKJIETOYHBIX OPraHu3MOB: aMEOOHJHOE, >KTYTHUKOBOE, PECHUYHOE.
3ammMra y ~ OJHOKJIETOYHBIX  OpraHu3MoB.  Pazgpaxumocts Yy
OJTHOKJIETOYHBIX OPraHu3MOB. TakcucChl

MHOroKIeTOYHbIE pacTeHus. B3anmocBs3b yacTen
MHOTOKJIETOYHOI'O OpraHu3ma. TkaHu, Opraibl M CHCTEMBI OPIaHOB
MHOTOKJIETOYHOIO oOpraHu3Ma. OpraHmsm Kak eauHoe 1enoe. TkaHu
pactenuil. TUIbl pacTUTENbHBIX TKaHEHl: oOpa3oBarenbHasi, MOKPOBHas,
OpOBOASIIAs, OCHOBHasg, MexaHudeckas. (OcCOOEHHOCTH CTpOEHus,
(GYHKUMNA U PacoNIOKEHHs TKAHEH B OpraHax pacTeHU

BereratuBHblE W TEHEpATHBHBIE OpraHbl pacTeHui. DyHKIMHU
opraHoB u cucrem opraHoB. Kapkac pacrenui. JIBukeHwue
MHOTOKJIETOYHBIX PACTEHHUW: TpPONMHU3Mbl M HacTuM. llormomienue BOJBI,
YIJIEKUCIIOTO Ta3a M MMHEPAIBHBIX BELIECTB pPacTEHUsAMU. JIpIxaHue
pactenuit. J{uddysus razoB uyepe3 NOBEPXHOCTh KIETKH. TpaHCIOpPTHBIE
CUCTEMBI pacTeHUi. Brlienenue y pacTeHuil. 3almTa y MHOTOKJIETOYHBIX
pacrenuid. Kyrtukyna. CpeacTtBa NacCMBHOM W XHWMHWYECKOM 3allUTHI.
DUTOHIINIEI.

Paznpaxkumocts u perymsiuus y opraHu3moB. Pasnpaxumocts u
pEeryJisiiisi Y MHOTOKJIETOYHBIX pacTeHHil. POCTOBBIE BeleCTBA M UX
3HAYEHUE

MHOTroK/IeTOYHbBIC ’)KUBOTHBIEC. B3anMocBs3b qacTen
MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl M CHCTEMbI OpPraHOB
MHOTOKJICTOYHOTO opranu3ma. OpraHusMm Kak eIuHoe Ienoe. I'omeocTas.
TkaHu >KMBOTHBIX U YelOBeKa. THIIBI JKMBOTHBIX TKaHEM: SIIUTEIMAIbHA,
COCIMHUTEbHAS, MbIIIIeYHast, HepBHasA. OCOOCHHOCTH CTPOCHHUS, PYHKITUN
Y PACIIOJIOKEHUS TKAaHEW B OpraHax >KUBOTHBIX U YEJIOBEKa

Opranbl U CHCTEMBI OpPraHOB UBOTHBIX. DYHKIHH OPraHOB H
cucteM opraHoB. Onopa Tena opranu3MoB. CkeneTsl OZHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyXHbII U BHYTPEHHUW CKEJET.
CrpoeHune U TUTIBI COEUHEHUS KOCTEN.

I[BI/I)KCHI/IG MHOTOKJICTOYHBIX JKMBOTHBIX. [InWTaHWe KHUBOTHBIX.




[Iutanue T1O3BOHOYHBIX JKHUBOTHBIX. I[I)IX&HI/IC KMBOTHBIX. KokHOE
JABIXaHHC. )Ka6epHoe N JICTOYHOC AbIXaHHC.

JIpIXaHV€ TO3BOHOYHBIX XMBOTHBIX. OBOJIFOLIMOHHOE YCIIO)KHEHUE
CTPOEHMsI JIETKMX I103BOHOUHBIX JKMBOTHBIX. JlpIXaTeiabHass cucrema
yenoBeka. MexaHu3M BEHTWISALUU JIETKUX y NTHUI U MJICKOIUTAIOIIMX.
TpaHcnopT BElIECTB Yy OpPraHu3MoB. TpaHCHOPT BEUIECTB y KUBOTHBIX.
KpoBeHocHas cuctema u ee opranbl. KpoBeHOCHasi cucTeMa Mo3BOHOYHBIX
XKUBOTHBIX. Kpyrm KpoBooOpaieHHs. DBOJIOLUMOHHBIE YCIOKHEHHUS
CTPOEHUSI KPOBEHOCHOM CHCTEMBI I03BOHOYHBIX KUBOTHBIX. Brlienenue y
opraHu3MoB. Bsinenenue y KHUBOTHBIX. COKpATUTENBHBIE BaKyOJIH.
Opranbl  BplgeneHuss. CBs3p  IOJIOCTH  Tejla C  KPOBEHOCHOW M
BBIJICJINTEIIBHON CcHCTEMaMH. BpleneHue y I03BOHOYHBIX >KMBOTHBIX.
3ammra y MHOTIOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX INPOU3BOJHBIE.
Pa3ngpaxxuMocTh W peryisiids y OpraHu3MoB. Pazapaxumocts y
OJTHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3apakuMocTs U perynsuus y
MHOTOKJIETOYHBIX pacTeHUW. POCTOBBIE BellleCTBAa U UX 3HAYEHUE.

HepBHas cuctema u pedaekTopHas peryisinus y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cucTemMa u ee oTaesnbl. DBOJIOLNMOHHOE YCIOKHEHUE
CTPOCHMSI HEPBHOW CHCTEMBI Y KUBOTHBIX.

Pa3paGotka anroputMoB U mOporpamMMm s 3(G(EKTUBHON
(YyHKUHMOHAIBHOM AHHOTAallMM TE€HOMOB, TPAHCKPUIITOMOB, IMPOTEOMOB,
MeTab0JI0MOB MUKPOOPTaHU3MOB, PACTEHUM, )KMBOTHBIX U U€JIOBEKa

OpFaHI/I3M YCJIOBCKA U €ro 310POBLE

Oprasbsl U cucTeMbl OpPraHoB 4yesioBeka. OTAeNbl TOJIOBHOIO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduekropHas nyra. besycinoBHblie u
yclIOBHbIE pediiekchl. ['ymopanbHas peryyisius U SHAOKPUHHAS CHUCTEMa
JKMBOTHBIX M 4esnoBeka. JKene3bl SHAOKPUHHOM CUCTEMBI U UX TOPMOHBI.
[evictBue TOpMOHOB. B3auMMOCBSA3bp HEPBHOM U DHAOKPMHHOMU CHUCTEM.
['unotanamo-runoduzapuas cucrema. Pedrnekc u pediekTopHas myra.
be3ycnoBHbIE U yCIOBHBIE pe(IeKCh

3amuTa opraHu3ma oT Oosie3Heil. IMMyHHast cuctema 4YeloBeKa.
Kierounplit U TyMOpalnbHbIT UMMYHHUTET. BpoxXaeHHBINH, TPHOOPETECHHBIN
cnenuuueckuii ~ UMMYyHHTET.  Teopus  KIOHAJIbHO-CEIEKTUBHOTO




ummynuteTa (I1. Dpmux, ®.M. bepuer, C. Tonerara). BocnanurteabHbie
OTBEThl OPraHu3MoOB. PoOIb BPOXKIEHHOTO HMMMYHUTETa B Pa3BUTHU
CUCTEMHBIX 3a00J1€BaHUN

KpoBenocnast cucrtema u ee opranbl. Cepie, KpOBEHOCHBIE COCY/IbI
1 KpoBb. Kpyru kpoBooOparmienus. Pabora cepaia u ee perysius

Heixanue denoBeka. J(uddys3us ra3oB dyepe3 MOBEPXHOCTh KIETKH.
JlpIxaTenpHasi cucTeMa 4eloBeKa. [[prxaTenbHas MOBEPXHOCTh. Perynsuus
IbIXaHus. J{pIXxaTeIbHbIC 00BEMBI

HI/IIHeBapI/ITeJIBHaH CHUCTEMA YCJIOBCKA. OTI[@J'IBI IMUOIICBAPUTCIIBHOT'O
TpakKTa. HI/IHIGBapI/ITGJIBHBIG KCIIC3EI. BHYTpHHOJ'IOCTHOC )51
BHYTPHUKIICTOYHOC IMHMIICBAPCHUC

[TokpoBel u ux mnpousBoaHble. Opranbl BblaeneHus. [loukwu.
Crpoenne u (QyHkImoHupoBaHue HedpoHa. Dunbrparus, cexkpenus u
oOpaTHOE BCachIBaHHWE KaK MEXaHU3MBl Pa0OTHl OPTraHOB BBIICICHU.
OO6pa3zoBaHue MOYH Yy YeJIOBEKa

JIBrKeHUE 4YenoBeKa: MbllleuHas cucrema. CKeIeTHbIE MBIIIIBI U
ux pabora. CTpoeHHUE U TUIbI COETUHEHHS KOCTEH

Teopus sBomtonnu. Pazsurtue xu3Hu Ha 3emiie

OBomonnonHas teopus Y. JlapsuHa. [Ipennockuiku BO3HUKHOBEHHUS
napBuHu3Ma. JKu3Hp 1 HaydHas aedatenbHocTh Y. JlapBuHa.

JIBvkyme cuibl 3Bofonuu BuuoB 1o Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTh Pa3MHOKEHUs OpraHHU3MOB, HaCJIeICTBEHHAs
U3MEHYMBOCTh, OOppba 3a  CYUIECTBOBaHHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmenne  cunTeTMdeckod  teopun  dBomonuu  (CTD).
HeittpansHas Teopust sBomonuu. CoBpeMeHHast 3BOJIIOIUOHHAs OMOIOTHSI.
3HaueHHE OHBOJIOIUOHHOW TEOpUM B (POPMUPOBAHUU €CTECTBEHHO-
Hay4YyHOU KapTHUHbI MUpPa

[Tonynsiius Kak sneMeHTapHas eauHuIa BoJonuU. CoBpeMEHHbIE
METO/Ibl OLIEHKH T'€HETUYECKOr0 pa3HOOOpa3usi U CTPYKTYpPbl MOMYJISLIHIA.




N3meHenue reHooHAA MOMYNSIUMU KaK 3JIEMEHTAPHOE 3BOJIIOIMOHHOE
sBJIeHHE. 3aKOH TreHeTuueckoro paBHoBecus [x. Xapau, B. BaitnOepra.

OneMeHTapHble  (akTOpbl  (ABIKYIIME  CUJIBI)  SBOJIIOIUU.
Mytanuonnsii mporiecc. KomMOuHaTUBHAsT M3MEHYMBOCTD. Jlpeiid reHoB -
CllyyaliHble HEHANPaBJICHHBIC U3MEHEHHS 4acTOT aJulesied B MOMYJIALUSX.
Dddekt ocHoBatens. Murpanuu. M3omsmus nonysiuuii: reorpapuieckas
(mpocTpaHCcTBEHHAas ), Onosiornyeckas (penpoyKTUBHAS).

EcrectBennbIit 0100 - Hanpapisitomyi ¢akTop 3BoroIMd. DopMbl
€CTECTBEHHOTO OTOOpa: ABMXKYIIHMMA, CTAOMIM3UPYIOIINM, pa3pbIBAIOLIHIA
(mu3pynTuBHbIN). [TonoBoit 0TOOD.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysIbTaT MUKPOAIBOJIOLUY.
Bo3HUKHOBEHHE TPUCIOCOONIEHH y OpraHu3sMoB. ApoMopdo3sl U
uauoanantaudd.  Ilpumepsl  mpuUCHOCOONEHMM Yy ~ OpraHU3MOB.
OTHOCUTENBHOCTB IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykrypa. BugoobpaszoBaHue Kak pe3yJbTaT
MUKPO3BOJIIOIMHU. M30sisiius - kitoueBoi gpakTop BuaooOpazoBanus. [lytu
U CcrmocoObl BHJIO0Opa30oBaHMSA: ajonaTpudeckoe (reorpaduyeckoe),
CUMITaTpUUeCcKoe (PKOJOTHYECKOe), '"MrHOBeHHOE" (IOIUILIONIN3aIINs,
rubpuauzanusi). JJIMTeTsHOCTh YBOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOLMOHHON OMoOJIOrMH B pa3pabOTKE HAay4YHBIX METOOB
COXpaHCHHS  OHOpa3HOOOpa3us. MUKpPOIBOIIONMSA W KOIBOJOIHS
napa3uToB W UX X031€B. MexXxaHu3Mbl (POPMUPOBAHUSI YCTOWYUBOCTH K
aHTHOMOTUKAM U CITOCOOBI OOPHOBI ¢ HEH

Mertoasl n3yueHust MakpodBoJrouu. [laneoHTonornyeckue MeTo bl
u3ydeHus: sBostonu. Ilepexonnbie Gopmbl U (UIOTEHETUYECKUE PSAbI
OpTaHHU3MOB.

buoreorpaduyeckue Meroapl u3ydeHHs dBojtonuu. CpaBHEHHE
baopsl U dayHbl MaTEpPUKOB M OCTPOBOB. buoreorpaduyeckue ob1actu
3emun. BUIBI-DHIEMHUKHN U PEITUKTEHI.

OMOpHOJIOTMUECKHE U CPaBHUTEIHLHO-MOP(OIOrHYECKUE METOIbI
U3y4YeHUs PBOIIOUUU. ['eHeTHYecKne MeXaHU3Mbl 3BOJIIOLIMM OHTOT€HE3a U
HOSIBJICHUSI HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M AaHAJIOTHMYHBIE




opranbl. PynauMmeHTapHble OpraHbl W  aTaBU3Mbl. MOJEKYISpHO-
reHeTHYeCKUue, OMOXMMUYECKUE M MaTeMaTU4YECKUE METOJAbl H3Y4YCHUs
sBOMIOLMH. ['oMonornyHbele reHbl. COBpEMEHHBIE METOAbl MOCTPOCHUS
(UITOTEHETUYECKUX JIEPEBhEB. XPOMOCOMHBIC MYTAIlMH W IBOJIOIHUS
TE€HOMOB.

OO6mue 3akoHOMEpHOCTH (TMpaBmia) 3Boionuu. HeoOpaTumocTb
IBONTIOIMHU. AnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB SBOJIOIAN

Hay4uHble rUmoTe3bl NPOUCXO0XKIECHUS )KU3HU Ha 3emie. AOuoreHes
M TnaHcnepMus. JlOHAydHbIE MPEICTABICHUS O 3apOXKIACHUU KU3HU
(kpeanonus3M). ['umore3a MOCTOSTHHOTO CaMO3apOXKACHUS >KU3HU U €€
onpoBepxkeHue onbiTamu . Penu, JI. Cnamwrannanm, JI. Ilactepa.
[TpoucxoxxieHrue KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tambl HEOpPraHWUYEcKoW H3Bosronuu. IlnaHeTtapHas
(reosornyeckasi) HSBOJIOLUSA. XHUMHYECKas 3BOJOLUS. AOHOTIEHHBIM
CHUHTE3 OPraHUYECKUX BelecTB U3 Heopraundeckux. Oneir C. Mwiepa u
I IOpu. OOpazoBanue mnonuMepoB U3 MoHOMepoB. KoauepBaTHas
runore3a A.M. Onapuna, runore3a nepsuyHoro OymnboHa [[x. Xomnzaeiina,
reHeruueckas rumnore3a I. Mennepa. Pubosumer (T. Uek) u rumoresa
"Mupa PHK" V. I'mnbepra. ®opMupoBanue MeMOpaH U BO3HHKHOBEHUE
IIPOTOKJIETKH.

Uctopusa 3emsmm wu  Mertonbl ee  u3ydeHus. Mckomaemble
OpraHn4eckue octaTku. ['eoxpoHomoruss u ee meroapl. OTHOCUTENbHAS U
aOCOJIIOTHAsI T€OXPOHOJIOTHA. ['€0XpoHONIOrYecKas IIKajga: 30HBI, 3PBI,
IIEPUOBL, JIIOXH.

Hauvanpuble aTanbel oprannueckou »sBomouuu. llosBiaeHue wu
HBOJIIOIUSL TIEPBBIX KIIETOK. ODBOJIONHS MeTabonu3ma. Bo3HUKHOBeHHE
nepBeIX 3KocucTeM. COBpeMEHHBIE MUKPOOHBIE OHMOIJICHKH KaK aHaJIoT
nepBeix Ha 3emie cooOmiectB. Crtpomatonuthl. [IpokapuoTrsl u
YKApHUOTBHI.

[Ipoucxoxknenne  dykapuor  (cuMOMoOreHes).  DBOJIOIMOHHOE
MIPOUCXOKICHUE BHUPYCOB. [TpoucxoxneHne MHOTOKJICTOYHBIX
OpraHu3MoOB. BO3HUKHOBEHHE OCHOBHBIX TPYIIII MHOTOKJIETOYHBIX
OpPTaHU3MOB.

OCHOBHBIC ATallbl OBOJIFOIIMM  BBICIHIHNX paCTCHHﬁ. OcHOBHBIC




apomopdo3ssl pactenuii. Berxon pactenuii Ha cyiry. [losBieHue crnopoBbIX
pacteHMii W 3aBoeBaHME UMM cymd. (CeMEHHbIE  PACTEHHS.
[Ipoucxoxk1eHHE LIBETKOBBIX PACTEHUIA.

OcHOBHBIE O3Tambl H3BOMIONMU  KUBOTHOTO Mupa. OCHOBHBIE
apomopdo3bl KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB -
NOSIBJICHHE COBPEMEHHBIX TUMOB. [lepBble XOpnoBbIe KUBOTHBIE. JKU3HD B
BOJIC. DBOJIONUS MO3BOHOYHBIX. [Iponcxoxkaenue ampuduii U penTHIN.
[IponcxoxaeHWE MIICKOMHUTAIONMX W NTUI. [IpUHINN KIFOYEBOTO
apomopdo3a.  OcBoeHHEe  OCCHNO3BOHOYHBIMH W  ITO3BOHOYHBIMHU
KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie TO HpaM MW TEPUOJAM: apXEu,
MpPOTEPO30M, TManeo30il, Me3030H, KaitHO30M. OOIas XapakTepuCTHKa
KJIMMaTa HW TEOJIOTUYECKHWX mporeccoB. IlogBiaeHue u  pacuBer
XapaKTEePHBIX OPTaHU3MOB. YTJicoOpa3oBaHHE: €ro yCJIOBUS M BIMSHUE Ha
ra3oBbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUSA - DKOJOTHYECKHUE KPHU3UCHI MPOIILIOTO.
[IpyuuHbBl W CIENCTBUS  MacCOBBIX  BbIMHpaHuil. CoBpeMeHHBII
HKOJIOTUYECKUN KPU3HC, €T0 OCOOCHHOCTH

Paznenst u 3agaum  aHTpomosiorud. MeETOoNbl  aHTPOMOJIOTHUHU.
CTaHOBJICHHUE MPECTABICHUM 0 MPOUCXOXKICHUN YeJI0BEKa.
CoBpeMeHHbIE HAyYHbIE TECOPHUHU.

Cx0acTBO 4esioBEeKa C JKMBOTHBIMU. CHCTEMATHUYECKOE MOJI0KEHUE
yernoBeka. CBUAETENBCTBA  CXOJCTBAa  4YEJIOBEKa C  JKUBOTHBIMHU:
CpaBHUTENIbHO-MOp(doIoruueckue,  dMOpuonoruueckue,  (Gpu3noaoro-
OnoxuMuyeckue, moBeneHueckre. OTauuusi dYenoBeKa OT JKUBOTHBIX.
[IpsiMOX0X/IEHUE M KOMILIEKC CBA3aHHBIX C HUM NPU3HAKOB. Pa3Buthe
TOJIOBHOTO MO3Ta U BTOPOM CUTHAJbHON CHCTEMBI.

JIBkymue cuibl  ((hakTophl) aHTPOMOreHe3a: OWOJIOTHYECKUE,
conrasibHbie. COOTHOIICHHE OMOJIOTHUECKUX W COLMAIBHBIX (DaKTOPOB B
aHTPOIIOTCHE3E.

OcCHOBHBIE CTaauU AHTPOIOreHe3a. ABCTPAJIONUTEKU - JBYHOTHE
npeaku Jrofer. YenoBek ymenslid, IepBble U3TOTOBICHUS OPYAUN TpyAa.
UenoBek MpsAMOXOSIINN U MEPBBIN BBHIXOJ JIIOJIEH 3a Mpeaeibl AQpUKy.
UenoBek reiaenpr0eprekuii - oOIuii MpeoK HeaH1epTaIbCKOTO YeIOBEKa




N 4YCJIOBCKa Pa3yMHOIO. Yenosek HCaHI[CpTaJIBCKI/Iﬁ KaK BH]J J'IIOI[Cﬁ
XOJIOAHOTI'O KJInMara. Yenosek paByMHBIﬁ COBPCMCHHOT'O THIIA,
I[CHI/ICOBCKI/If;I YCJIOBCK, OCBOCHUC KOHTHHCHTOB 3a IIPCACIIaMU A(i)pI/IKI/I

DBOJIIOLIMST  COBPEMEHHOTo 4esioBeka. EcrecTBeHHbIE 0TOOp B
NOMYJISIMAX 4YesloBeKa. MYyTallMOHHBIM MpoIecc U MOJUMOPU3M.
[TomysiinoHHbIE BOIHBI, ipeid reHoB, murpanus u "3¢gdext ocHoBaTes"
B MOMYJISUSX COBPEMEHHOTO YEJIOBEKA.

YenoBeueckue pacel. [lonarue o pace. bonbiide pachr:
eBponeouHas (eBpasuiickas), aBCTpajio-HErpouiHas (PKBaTOpHUabHAs),
MOHT0JIOHWIHAs (a3uaTCKO-aMepUKaHCKas). BpeMss M myTu paccesneHus
yeloBeka Mo IutaHere. EAWHCTBO  dYenoBeueckux pac. Haydnas
HECOCTOATENbHOCTh pacu3Ma. [IpucrnocoOIeHHOCTh YenoBeKa K pa3HbIM
YCIIOBUSIM OKpyKaroleh cpenpl. BiusHue reorpaduyeckoi cpenbl u
npeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETOBEKa

DKOCHUCTEMBI U MMpucymuc MM 3aKOHOMECPHOCTH

Paznensl u 3anaun sxonorun. CBA3b SKOJOTUM C IPYTUMHU HAYKAMMU.

Meronbl skosoruu. IloneBbie HaOMIOAEHUS. ODKCIEPUMEHTHI B
HKOJIOTUU: TPHUPOAHBIC U JIabopaTtopHbie. MoaenupoBaHUE B JKOJIOTHH.
MOHHUTOPHHT OKpPYXalOUIEH CpeAbl: JOKAIbHBIA, PETUOHAIBHBIA U
r100abHBIN

Oxosiornyeckue (pakToppl W 3aKOHOMEPHOCTH MX JCHCTBUS.
Knaccuduxanus sxkoorndeckux (hakTopoB: aOMOTHYECKUE, OUOTUYECKUE,
anTpororennple. OOIMEe 3aKOHOMEPHOCTH JEHCTBUSI SKOJOTUYECKUX
daktopoB. IlpaBmio wmunaumyma (K. I[nopenrens, [O. JIuGux).
TonepaHTHOCTh. DBPHUOUOHTHBIE 1 CTCHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue (aktopbl. CBET Kak 3KOJOTHYECKHH (akTop.
JlelicTBre pa3HBIX YYAaCTKOB COJIHEUHOTO CIEKTpa HAa OpPTraHU3MBI.
DKOJIOTUYECKHE TPYIIIBI PACTEHUH U KUBOTHBIX MO OTHOILEHHIO K CBETY.
CurnanpHass ponb  cBera. Doromepuonusm. Temmeparypa  Kak
skonorudyeckuit  ¢akrtop. JlelictBue TemmepaTypbl Ha OPraHU3MBI.
[IoMKMIOTEpMHBIE W TOMOMOTEPMHBIE OpPraHU3MBbl. OBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.




Brnaxnocts kak askonorumuyeckuit  daktop. I[lpucrnocobneHus
pacTeHHil K Mojiep)kaHuio BogHOro OanaHca. Knaccudukaius pacTeHui
10 OTHOIIEHHWIO K Boje. I[IpucmocoOieHus KUBOTHBIX K H3MEHEHHIO
BOJITHOTO pEXKUMA.

Cpensl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYyIIHAS,
MOYBEHHAs!, TTyOMHHAs MOANOYBEHHAs, BHyTpUOpTraHu3MeHHas. Du3nko-
XUMHUYECKHE 0COOCHHOCTH Cpell OOMTaHus opraHu3MoB. [Ipucmocobmenus
OpPTraHU3MOB K >KM3HH B Pa3HbIX Cpeiax.

buonornyeckue putMel. BHemHre u BHyTpeHHUE pUTMBbL. CyTOUHBIE
U roauyHble pUTMbL. [IpuUCrOCOOIEHHOCTh OpPraHU3MOB K CE30HHBIM
W3MEHEHHUSIM yCIIOBUM KU3HH.

XKusnennsie Gopmbl opraHuzmoB. [loHsTHE O XU3HEHHOU (opme.
XKuznennole (OpMBI pPACTEHUH: NEpeBbs, KYCTApPHUKH, KyCTapHUYKH,
MHOTOJIETHUE TPaBbI, OJJHOJICTHHE TpaBhl. JKu3HEHHBIE ()OPMBI JKUBOTHBIX:
TUAPOOUOHTHI, TEOOHMOHTHI, a’dpOOUOHTHL. (OCOOEHHOCTH CTPOCHHUS U
oOpa3za KH3HH.

buotnueckue ¢dakToppl. Buabl OMOTHYECKMX B3aWMOJICHCTBUI:
KOHKYPCHITUS, XHIIMHUYECTBO, cuMOM03 U ero ¢dopmel. [lapasutusm,
Kooreparusl, MYyTYyaju3M, KOMMECHCAJIU3M (KBapTUPAHTCTBO,
HaxyieOHM4YecTBO). Herpoduueckue  B3aumoneicTBus  (TONMMYECKHE,
dbopuueckue, dadpuyeckue). 3HaAUCHUE OMOTUYECKUX B3aMMOJACHCTBUIMA
JUIsL  CYIIECTBOBAHUSI OpPraHU3MOB B cpeae oOutaHus. [Ipunmun
KOHKYPEHTHOTO UCKJIFOUEHUS

DKOJIOTHYECKHE XapaKTePUCTHKH MOMyJSAuu. Ilomymsmus Kak
Ounonormueckass cucrema. Poilb HEOTHOPOTHOCTH CpeIbl, (U3HISCKUX
OapbepoB © OCOOEHHOCTEH Ouoyiormu BHUJIOB B  (POPMUPOBAHUU
IPOCTPAHCTBEHHOW CTPYKTYphl momyssiuii. OCHOBHBIC ITOKa3aTeln
TOITYJISIIIAK: YUCIICHHOCTb, TUIOTHOCTh, BO3PACTHAS M ITOJIOBAst CTPYKTYpa,
POXKIAEMOCTD, IIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALHSL.

OKoJyiornyeckass CTpykrypa mnomyisiquu. ONEeHKa YHCIEHHOCTH
nonyiAuuu. JluHaMuka nonmyJsiiuM M ee  peryisiuus. buotuueckunii
MOTEHUIHUAJI TONYJIAMU. MonennpoBaHue TUHAMUKH nomyiassunu. Kpuseie
pocTa 4YUCIEHHOCTM Tnonyysiiuu. KpuBbele BbDKMBaHMSA. Perynsanus
YHMCJIEHHOCTHU MOIMYJISLMNA: poJib (PaKTOPOB, 3aBUCAILUX U HE 3aBUCAIIUX OT




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

[Tonsste 00 DJKOJOTMYECKOW HUIIE BUxa. MecrtooOuTaHue.
MuoromepHas wmozenb 3KoJiorndeckon Humm Jk.M. XartuymHCOHAa.
Pazmepsl sxonorndeckoid HuIM. [loTeHImanbHas U peain30BaHHas HUIIY.

Bun kak cucrema mnonyndimuid. Apeansl BUAOB. Buasl u ux
JKU3HCHHBIE CTPATErMy. 3aKOHOMEPHOCTH TMIOBEJACHUS W MUTPaALUi
JKUBOTHBIX. BHOJIOrnYecKrne NHBA3UU Yy KEPOIHBIX BUJIOB

CooOmiectBa opranu3aMoB. buoineno3 u ero crpykrypa. Csizu
MEXIy OpraHu3MamMu B OMOIleHO3€. DKOCHCTeMa KaK OTKphITas CHUCTEeMa
(A.JIxx. Tencnu). OyHKIIMOHAIBHBIE OJIOKM OPraHU3MOB B JKOCHUCTEME:
NPOAYLEHTBl, KOHCYMEHTBI, peayleHTol. Tpoduueckue  ypoBHHU.
Tpoduueckue nenu u cetu. AouoTudeckue O0J0KU 3KocucTeM. [1ouBbI U
uibl B 3KocucTteMax. KpyroBopoT BemiecTB M IIOTOK SHEPrUUd B
DKOCUCTEME.

OcHOBHBIE MOKa3aTenu 3KOCUCTEMBI. buomacca u mnpoayKius.
DKOJOrM4ecKue MupaMuibl YUCeNl, OMOMAaCChl U SJHEPTUH.

HanpapiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOINECTB - CYKIICCCHH.
[lepBUYHBIE W BTOPUYHBIC CYKIIECCHUM W HMX NPUYUHBI. AHTPOIOICHHBIC
BO3JICHCTBUS Ha cykieccuu. KimmmakcHoe coobmiecTBo. bruopaznoobpasue
Y TI0JIHOTa KPYTrOBOPOTa BEIICCTB - OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoHsie DKOCHUCTEMBI. AHTpOIOT€HHBIE 3KOCUCTEMBI.
Arposkocucrtema. ArporeHo3. Paznuuus Mexay aHTPONOT€HHBIMH U
IIPUPOJHBIMUA SKOCUCTEMAMMU.

Ypboskocucrembl. OCHOBHBIE  KOMIIOHEHTHI  YPOOIKOCHCTEM.
loponckass ¢dmopa u ¢dayna. CuHaHTpommM3amus TOPOJCKON (ayHBI.
buonornueckoe ¥ XO3SIMCTBEHHOE 3HAYEHHE  arpOdKOCUCTEM W
ypOO3KOCUCTEM. 3aKOHOMEpPHOCTH bopmupoBaHUS OCHOBHBIX
B3aUMOJCUCTBUN OPraHU3MOB B JKOCUCTEMAX.

IlepeHoc »HepruM M BELIECTB MEXAY CMEXKHBIMU JKOCUCTEMaMH.
YCTOMYMBOCTh OPraHU3MOB, IIONYJSALMH U DKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ACHCTBUI

buocdepa - obmemianetapras 06oj04uka 3eMJiid, T/ CYIIECTBYET
WM CyllecTBoBaiia >ku3Hb. Yuenue B.U. Bepnamckoro o OGuocdepe.




Oo6nactu Ouochepbl u ee cocraB. JXKuBoe BelecTBo OMochephl U €ro
byHKIUY.

3aKOHOMEpPHOCTH  cyiiecTBoBaHUs  Ouocdepsl.  OcoOeHHOCTH
onocdeppl Kak rIo0albHON AKOCHCTeMBI. J[MHaMH4YecKoe paBHOBECHE B
ouocdepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHAE  ITUKIIBI
(yrnepopa, azora). PurMuuHoCTSb siBJICHUI B Onocdepe.

3oHaneHOCTh Ouocheprl. Ilonarue o Ouome. OCHOBHbIE OHUOMBI
CYIIU: TYHJIpa, XBOMHBIC JieCa, CMEIIaHHbIE M IIUPOKOJMCTBEHHbIE JIeca,
CTENH, CaBaHHBI, MyCTBHIHU, TPOMHUYECKHUE Jieca, BBHICOKOTOpbsa. Kmumar,
PACTUTENbHBIN U 5KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (yHKUHUSA XHUBBIX CHUCTEM, OLEHKAa HUX PECYpPCHOIO
NOTEHIMAIA U OMOCPEPHBIX PYHKIUN

DKOJIOTUYECKUE KPU3UCHI U UX IPUYMHBL. Bo3nercTBue yenoBeka Ha
onocepy. 3arps3HeHue BoO3AyIIHOW  cpenbl. OxpaHa  Bo3ayXa.
3arps3HeHne BOAHOW cpenpl. OXpaHa BOJHBIX pecypcoB. Pazpymenue
nouBbl. OXpaHa MMOYBEHHBIX peCypcoB. MI3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3/IEVCTBHE HA PACTUTENBHBIN M KUBOTHBIA MHP.
OxpaHa pPacTUTEIBHOIO W KUBOTHOrO MHpa. (OCHOBHBIE NPHUHIIMIIBI
oxpanbl mpupoabl. KpacHele knHuru. Oco0o oOxpaHseMble MPHUPOIHbIE
tepputopun (OOIIT).

boranuueckue caabl U 300JIOTHYCCKUC ITaPKH.

OCHOBHBIC TIPUHIIMIIBI YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA M
npupoApl.  PanuoHanbHOE€  NPUPOAOIOJIB30BAHME U COXPAHEHHUE
OMOJOTUYECKOTO pazHooOpasus 3eMiu




TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoumnuecTBo yacos Bun, popma
Ne HaumenoBanue
KonTpo Ipaktu  KOHTPOJIs duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
n/ pa3esioB U TeM Bcer
JbHBIE JecKue pecypcsl
i NporpaMmabl 0
padoThI padoThI
Texymmit bu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
KOHTPOJIb, https://school.infourok.ru/videouroki ?predmet=biologiya
MPAKTUYECKUE . .
https://media.prosv.ru/content/item/reader/13516/
paboThl,
TECTUPOBAHUE, https://media.prosv.ru/content/?type=B &subject=4
buonorus xak YCTHBIH OIpOC,
HayKka 2 0 0.5 CaMOOLICHKA https://edu.skysmart.ru/teacher/homework
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
Texymmui bubnnoreka [{OK https://m.edsoo.ru/7f41c292
KOHTpPOIIb, https://school.infourok.ru/videouroki?predmet=biologiya
MPAKTUYECKUE . .
https://media.prosv.ru/content/item/reader/13516/
paboThI,
YKuBBIE CHCTEMBI U : 0 0 TECTUPOBAHUE, https://media.prosv.ru/content/?type=B &subject=4
HUX Opra”Hu3aIsl YCTHBIN OITPOC,
p 1 https://edu.skysmart.ru/teacher/homework
CaMOOIICHKa
https://resh.edu.ru/subject
https://oge.sdamgia.ru/




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

KonTponbhas bubnnoreka L{OK https://m.edsoo.ru/7f41c292
pabota. Texymmii | https://school.infourok.ru/videouroki?predmet=biologiya
KOHTPOJIb, . .
p https://media.prosv.ru/content/item/reader/13516/
MPAKTUYECKUE
N 1 {) = 1 —
D —— paboThI, https://media.prosv.ru/content/?type=B &subject=4
TECTUPOBAHHUE,
COCTaB U CTPOCHHUC 1 . https://edu.skysmart.ru/teacher/homework
YCTHBIN OITPOC,
KJIETKHA
CaMOOILICHKa https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
Texymmun bubnnorexa LHOK https://m.edsoo.ru/7f41c292
KOHTpPOJIb, https://school.infourok.ru/videouroki?predmet=biologiya
OpPaKTUYECKUE
P https://media.prosv.ru/content/item/reader/13516/
paboThl,
TECTUPOBAHHUE, https://media.prosv.ru/content/?type=B &subject=4
KuznengearenrHoC YCTHBIU OITPOC,
0.5 https://edu.skysmart.ru/teacher/homework
Tb KJICTKU CaMOOIICHKa
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
PasmHOXeHuE 1 KonTponbHas bu6muoteka LIOK https://m.edsoo.ru/7f41¢292
WHIUBUTyaJIbHOE 0.5 pabota. Texymuii | https://school.infourok.ru/videouroki?predmet=biologiya
' KOHTPOJIb, ) .
PasBUTHC p https://media.prosv.ru/content/item/reader/13516/
OpPraHU3MOB MPAKTUYECKUE




padoTHI,
TECTUPOBAHUE,
YCTHBIH OIIpOC,

https://media.prosv.ru/content/?type=B &subject=4

https://edu.skysmart.ru/teacher/homework

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
MPAKTUYECKUE . i
https://media.prosv.ru/content/item/reader/13516/
paboThl,
Hacie 1cTBEHHOCTS TECTUPOBAHUE, https://media.prosv.ru/content/?type=B &subject=4
YCTHBIA OIIPOC
U U3MCHYHUBOCTD 1.5 ’ https://edu.skysmart.ru/teacher/homework
CaMOOIICHKa
OpPraHu3MOB
https://resh.edu.ru/subject
https://oge.sdamgia.ru/
https://bio-vpr.sdamgia.ru/
Texymmui bubnnorexa LHOK https://m.edsoo.ru/7f41c292
KOHTpPOJIb, https://school.infourok.ru/videouroki?predmet=biologiya
MPAKTUYECKHUE . )
https://media.prosv.ru/content/item/reader/13516/
Cenexuus paboThl,
OPraHU3MOB. 0 TECTUPOBAHUE, https://media.prosv.ru/content/?type=B &subject=4
OCHOBEI YCTHBIM OIIPOC
’ https://edu.skysmart.ru/teacher/homework
OMOTEXHOIOT MU CaMOOILICHKA

https://resh.edu.ru/subject

https://oge.sdamgia.ru/
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Texymmit
KOHTPOJIb,
MPAKTUYECKHE
padoTHI,
TECTUPOBAHUE,
YCTHBIH OIpOC,
CaMOOIIEHKa

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

bubnuoreka IIOK https://m.edsoo.ru/7f41¢292




11 KJIACC

Ne i/

HanmenoBanmue pa3jiesioB u
TeM NMPOrpaMmbl

DBOIOLMOHHASA OUOJIOTUSI

Bo3sHukHOBEHHE U pa3BUTHE
JKU3HU Ha 3emiie

KoaudecTBO 9acoB

Bcero

KonTpoan
Hble
padoThI

IMpakTuya
ecKue
padoThI

0.5

Bupn, popma
KOHTPOJIA

KonTponbhas
pabota. Tekymmmii
KOHTPOJIb,
MIPAKTUICCKHEC
paboThl,
TECTUPOBAHHUE,
YCTHBIN OIpOC,
CaMOOIIEHKa

KonTponbHas
pabora. Texymwuit
KOHTPOJIb,
MPaKTUYECKHE
paboThl,
TECTHPOBaHUE,
YCTHBIH OITpocC,

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE pecypChl

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

ki?predmet=biologiya

https://media.prosv.ru/content/item
/reader/13516/

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

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74
https://school.infourok.ru/videouro

ki?predmet=biologiya

https://media.prosv.ru/content/item
/reader/13516/

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




OpranusMsl 1 OKpyKarouias
cpena

Coo0111ecTBa ¥ SKOJIOTHYECKUE
CUCTEMBI

CaMOOIICHKAa

Texymuit
KOHTPOJIb,
IPaKTUYECKHE
paboThI,
TECTUPOBAHUE,
YCTHBIN OIpOC,
CaMOOLIEHKa

Texymmit
KOHTpOJIb,
MPaKTUYECKHE
paboThl,
TECTUPOBAHHUE,
YCTHBIN OIPOC,

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/

bubnuoreka [IOK
https://m.edsoo.ru/7f41cc74
https://school.infourok.ru/videouro

ki?predmet=biologiya

https://media.prosv.ru/content/item
/reader/13516/

https://media.prosv.ru/content/?typ
e=B&subject=4

https://edu.skysmart.ru/teacher/ho

mework

https://resh.edu.ru/subject

https://oge.sdamgia.ru/

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

but6mmorekxa [IOK
https://m.edsoo.ru/7f41cc74




Pe3epBHOE Bpemst

CaMOOIICHKAa

KoHntponbnas
pabora.

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74
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ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buosnorus B cucreme Hayk

KoanuecTBo yacos
KonTpoanb
Bcero Hble
padoThI

IMpakTnu
ecKue
padoThI

OcHoBHDBIE BHABI 1eITeILHOCTH
00y4Jaroumuxcs

CamocrosTenbHOE onpeeeHue 1esei
y4eOHOI IesATeIbHOCTH U COCTABIICHHE €€
1JiaHa npu u3ydeHuu paszaena «O0mas
ouonorus» B 10—11 kiacce. Onpenenenue
OCHOBOIIOJIAralOIIMX MTOHATUI: HAy4HOE
MHUPOBO33pEHHUE, HaAy4YHas KapTUHA MHPA,
yuéHblll, 6nonorus. OBiageHne yMeHueM
CTPOUTH MEHTAJIbHYIO KapTy HOHATHI.
[IpoaykTuBHOE OOILIEHHE C APYTUMHU
YYaCTHUKAaMU AESITEIbHOCTU B IIPOLIECCE
o0CyXJIeHUS pOJIM U MeCcTa OMOJIOTUH B
(hopMUPOBaHUHN COBPEMEHHON HAYYHOU
KapTUHBI MUpPa, IPAKTUYECKOTO 3HAYECHUSI
OMOJIOrMYECKHUX 3HAaHUM U Npodeccuid,
CBsI3aHHBIX ¢ Ouonorueil. CamocrosiTenbHas
nH(pOpPMaIMOHHOIO3HABATEIbHAs
JeSITeIbHOCTD C PAa3IMYHBIMU HCTOUHUKAMHU
uHpopManny, e€ KpUTUYECKas OLIeHKa U
MHTEpHpeTaIys Mo BONPOCY BIUSIHUA
€CTECTBEHHBIX HayK B II€JIOM 1 OHMOJIOTHH B
YaCTHOCTH, Ha OKPY>KAIOIILYIO CPELyY,
SKOHOMMYECKYIO, TEXHOJIOTUYECKYIO,

Jdomamn
ee
3ajjaHue

§ 1




MeTo1bl TO3HAHUSA JKUBOMN
npupoael. [Ipakrnueckas
pabota Ne 1 «Mcnonbp3oBaHue
pa3IMYHBIX METO/I0B IIPU
U3YYEHUU OMOJOTHYECKHUX
00BEKTOB

0.5

COLIMAJIbHYIO U ATHYECKYIO chephl
JESTEIbHOCTH YEJIOBEKA.

Omnpenenenre 0CHOBONOIATAIOIINX
MOHSITUI: HAYYHBIA METOJI, METOIbI
HCCleIoBaHus: HaOII0IeHEe, SKCIIEPUMEHT,
oIMcaHue, U3MEPEHUe, CpaBHEHNE,
MOJICJIMPOBAHUE, CPABHUTEIBHO-
ucropuueckuii meron CocraBiieHUE Ha
OCHOBE pabOThI C YUE€OHUKOM U JIPYTUMHU
MH()OPMAMOHHBIMUA UCTOYHHUKAMU CXEMBI,
pacKpbIBAIOIIEH 3TaIlbl IPOBEICHUS
HAy4YHOTO MCCJIEIOBAHUS U UX B3aUMOCBS3b.
Hcnonb30BaHue Mo KeEIaHUIO
obyuatomuxcst UKT B pemenun gannoun
KOTHUTUBHOM 3aaun. OBJIaIeHNEe METOJaMU
Hay4YHOT'O IMO3HAHUS, UCTIOIb3yEeMbIMU TIPU
OMOJIOTUUECKUX UCCIEIOBAHUSIX B YCIOBUSIX
BBITIOJTHEHUS J1abopaTOpHOU padOTHI
«VMcnonp30BaHuE PA3TMIHBIX METOJIOB MIPU
M3Y4eHHH OMONOTUYECKIX 00BEKTOB (Ha
puMepe pacTeHUi )»

§3

buonorunueckue CUCTCMBEI,
MponecCChbl U UX U3YUYCHUC

OrnpezienieHre 0OCHOBOTIOIATAIONTUX
MOHSTHI: CHCTEMa, OMoJIorHYecKas
CUCTEMA, IMEPKEHTHOCTh, CAMOPETYJISIINS,
3BOJIIOLUOHHBIE Mponecchl. JleMoHcTpanus
BJIAJICHUS SA3BIKOBBIMH CPEJICTBAMHU MPU
OTBETaX Ha MOCTABJIEHHbIE BOMPOCHI.
OBnazeHue MeTo/laMi Hay4YHOTO MO3HAHUS,
HCIIOJIB3YEMBIMU ITPU 6I/IO.]'IOFI/I'-ICCKI/IX

§2,4




HCCIIEI0OBaHUAX, PA3BUTUE YMEHUN
OOBSICHATB MX PE3YJIbTaThl B YCIOBHIX
BeIMonHeHMs. JlaboparopHas paboTa
«MexaHu3MBbI camoperyssinun». Pazsutue
[I03HABATEJIbHOIO UHTEpPECA K U3YUEHUIO
OMOJIOTMHU HA IPUMEPE MATEPHAIIOB O
B3aMMOCBS3H CTPOCHUS U PYHKLUI
OMOJIOTMYECKUX CUCTEM U CAMOPEryJIALUU
Ha OCHOBE MOJIOXKUTENbHOM 00paTHOM CBA3U

XUMHYECKUH COCTAB KJIETKH.

Boja n MuHepasbHbIe CONH

benxu. CocrtaB u cTpoeHue
OEJIKOB

Omnpenenenne 0CHOBOMOJIATaIOIINX
MOHSATHI: BOJJOPOJIHAS CBSA3b,
ruaApodUIbHBIE BENIECTBA, THAPOPOOHBIC
BeniecTBa. CaMmocToATeIbHAs
MH(POPMAIIMOHHOIIO3HABATEIIbHAS
NESATENIbHOCTD C Pa3IMYHBIMA UCTOYHUKAMH
nHpopManuu 06 0COOEHHOCTAX
HEOPTaHMYECKHUX BEIIECTB, BXOSIINX B
COCTaB JKUBOTO, €€ KpUTHUYECKAs! OI[CHKA U
uHTepnperanys. [IponykTuBHOE 00IICHHE U
B3aUMO/IEIICTBHE B MPOLIECCE COBMECTHOM
y4eOHO IeATETbHOCTH € YIETOM MO3ULIMH
JIPYTUX YYACTHUKOB JICATEIBHOCTH.
Pa3BuTHE MO3HABAaTEIHLHOTO HHTEPECA B
mporecce N3y4eHHs JOMOTHUTEITHLHOTO
MaTtepuasa yueOHuKa

OrnpezeneHre 0OCHOBOMOJIAraloIUX
MOHSATUN: HE3aMEHUMBbIE aMUHOKHUCIIOTHI,
MIENITUAHAS CBSI3b, KOHPOpMaIus Oenka,
mI00YIApHBIE  PUOPUIUTSIPHBIC OCIIKH,

§ 5-6

§9,10




depMeHThI — OHOJIOTHYECKHE
KaTaynu3aropsl. JlabopaTopHast
pabota Ne 1 «3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajasbl)»

0.5

nenarypanus. [IpogyKTHBHOE OOIIEHHE U
B3aUMOJICCTBHUE B IIPOLIECCE COBMECTHOM
y4eOHOM IEATETBHOCTH C YIETOM MO3UIHH
JPYTUX YYACTHUKOB JCATEILHOCTH TIPU
o0CyXIeHnN 0cOOEHHOCTEH cocTaBa U
CTPYKTYpHbI OesikoB. CaMocTOosTeIbHAS
MH(POPMAIIMOHHO ITO3HABATEIbHAS
JeSITeIIbHOCTD C Pa3JIMYHBIMUA HCTOYHUKAMU
uHpopMaIny, ¢€ KPUTUIECKAst OIICHKA U
uHTepnperanus CocTaBIeHUE MEHTAIBHOM
KapThl moHsATHI. OBlIaZICHUE METOIaMH
HAYYHOT'O TIO3HAHUS, UCIIOIb3yEMBIMHU TIPH
OHMOJIOTMYECKHUX MCCIICIOBAHUAX B IIPOIIECCe
BBITIOJIHEHHSI Ta00paTOPHOI paboTHI
«O0HapyxeHHe OeNKOB ¢ TOMOIIBIO
KayeCTBEHHOW peakiumny. Pa3sutue
MO3HABATEIFHOTO UHTEPECA K U3YUCHUIO
OMOJIOTUU Ha OCHOBE U3YUCHUS
JIOTIOJTHUTEIPHOTO MaTepraa yaeOHuKa

Omnpenenenre 0CHOBOMOIATAIOIINX
TIOHATHI: SHEPTUsl aKTUBAIIUU, AKTUBHBIN
LEHTp, CyOCTpaTHasi CIEU(PUIHOCTD,
Ko(epMeHTBI, OETTKU-aKTUBATOPHI U OENIKH-
UHTHOUTOPEI. [IpoTyKTHBHOE OOIIIEHUE 1
B3aUMOJICHCTBHE B ITPOIIECCE COBMECTHOM
y4eOHOU JeATEILHOCTH C YIETOM TTO3UITUT
JIPYTUX YYaCTHHKOB JICATEIBHOCTH ITPU
o0CyXIeHUH OTIN4YUsl (PEPMEHTOB OT
XUMHYECKHUX KaTalIu3aTOPOB, MIPH
00CYKJICHUH BIUSHUS KPUTHIECKOTO

§11




VYraesoasl. JIumumer

TIOBBIIICHUS TEMIIEPATYPHI TEJIa YeIOBEKa
Ha aKTMBHOCTH (hepmeHTOB. OBNazeHne
METOZaM{ Hay4YHOTO ITO3HAHMS,
MCIOJIb3yEeMBbIMHU MPU OMOJIOTHYECKUX
WCCIICIOBAaHUSX TIPU BBHITOJTHEHUN
nabopatopHoii paboThl «KaTamuTiueckas
AKTUBHOCTH ()EPMEHTOB (HA MpUMEpE
ammiiasel)». Pa3Butue yMeHud 0OBSICHATh
pe3ysbTaThl OMOJIOTUIECKUX
IKCIEPUMEHTOB

OmnpezeneHyre 0OCHOBONOJIAraroIINX
MOHATHUI: YTJI€BObl, MOHOCAXaPH/IBI,
Jicaxapyuibl, OJIMrocaxapupl,
nonucaxapuzsl. OnpeneneHue
OCHOBOTOJIaraloluX MOHATHI: TUIUABI,
HENTpaJIbHBIE KUPBI, dQUPHBIE CBA3H,
BOCKa, (OoCc(OIUIHIBI, CTEPOUIBL.
JleMoHcTpanus BIaJAeHUs! SI3bIKOBBIMU
CPEICTBAaMU JJIsl XapaKTEPUCTUKH
XUMHYECKOIO COCTaBa KUBBIX OPraHU3MOB.
Perienne Ononornueckux 3ajgad Ha OCHOBE
BJIAJICHUS] MEXIIPEAMETHBIMU 3HAHUSIMU B
obmactu xumun. OBlazieHne METOIaMU
Hay4YHOTO MO3HAHUS, UCTIOIb3YEMbIMU MPU
OMOJIOTNYECKUX MCCIIEJOBAHUSAX B IIpoIiEcce
BBITIOJTHEHUS JIabopaTOpHOU pabOTHI
«O0OHapyX)eHHE YIIIEBOJIOB C TOMOILBIO
KayecTBEHHOHU peakuun», «OOHapykeHHe
JUIHJIOB C IIOMOIIBIO KaUeCTBEHHOU
peakiuny». PazButue ymeHuit 0OObSICHATh

§7.8




Hyxkneunosbie kucinorsl. ATD

HCTOpI/ISI U METOABLI U3YYCHHA
kiaeTkH. Knerounas TCOpHA

pe3yNIbTaThl OMOJIOTUYECKUX
3KCIIEPUMEHTOB.

Onpenenenne 0CHOBONOJIATAIOIINX
MIOHATHUN: HYKJICUHOBBIE KUCIIOTBI,
JI€30KCUPHOOHYKIIENHOBAsI KUCIIOTa,
PUOOHYKJIEHHOBAsI KMCII0Ta, HyKJICOTUI,
MIPUHLIMIT KOMIUIEMEHTAPHOCTH, I'€H
[IpoaykTHBHOE O0LIIEHUE U B3aUMOJICHCTBUE
B IIPOLIECCE COBMECTHOU yueOHOU
JESATEIbHOCTH € YYETOM MO3ULIUU IPYTUX
YYaCTHUKOB ACATEIbHOCTH IIPU
00CY>KIIEHUH CTPOCHUS U (PYHKIIHI
HYKJICMHOBBIX KHCJIOT. Pemenne
Ouosiornyeckux 3azaad. Pazsurtue
[I03HABATEIBHOI0 UHTEpECa K U3yUEHUIO
OMOJIOTUH B MpOLIECCe U3YyUEHUs
JIOTIOJIHUTEIBHOIO MaTepraia yueOHuKa

CamocTosTenbHOE ONpeIeTICHHUE TSN
y4eOHOI ESITeTLHOCTH U COCTABIICHHE €&
wiana. Onpe/eneHne OCHOBOMOIAraoIIHX
HOHITHH: OUTOJIOTUA, METOABI NU3YUCHUS
KJIETKH, YAbTPALEHTPUPYTUPOBAHUE,
KJIETOYHast Teopus. [IpoyKTHBHOE OOIIICHIE
Y B3aMMO/ICHCTBHUE B TPOIECCE COBMECTHOI
y4eOHO NEATETBHOCTH C YIETOM MO3UIHH
JPYTUX YYACTHUKOB JICATEIILHOCTH TIPU
00CYXIeHUH MPOOTIEM CO3/TaHUS KICTOYHON
teopun. CaMOCTOSATEIbHAS
nH(GOPMAIIMOHHOIIO3HABATEIbHAS

§12,13

§ 15
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Knerka xak nenoctHas KuBas
cucTeEMa

NESITENIbHOCTD C Pa3IMYHbIMU UCTOUHUKAMHU
nH(popManuy 00 OCHOBHBIX 3Tanax
Pa3BUTHS UTOJIOTHH U €€ METOoAaxX
dopmupoBaHue cOOCTBEHHOH MO3UINH T10
OTHOIICHUIO K OMOJIOTUYECKOM
nHpopMaLnY, TOTy4aeMON U3 Pa3HbIX
ncrouHukoB. Mcnonb3oBanue cpencts UKT
JUISL IOATOTOBKH UH()OPMALIMOHHOTO
COOOIIEHUsI U MYJIbTHMEINA-TIPE3CHTALIUH.
OBnazneHue MeToaMHi Hay4HOTO TIO3HAHMS,
WCIIOJIb3YEMBIMH ITPU OUOJIOTHUECKUX
HCCTIE0OBAHUSX, B IIPOIECCE BBITTOJIHEHUS
naboparopHbIX padboT «TexHuka
MUKPOCKOTIMPOBaHUs» U «CpaBHEHUE
CTPOEHHS KJIETOK PAaCTeHUH, JKUBOTHBIX
rpuOOB 1 OaKTepHii MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpernapaTax u ux
onucaHuey. PazButue no3HaBaTeIbHOTO
WHTEpeca K U3y4eHHI0 OMOJIOTHH B TIPOIIeCCe
M3y4YeHUs JOTIOJHUTEILHOTO MaTepuasa

Omnpenenenne 0CHOBONOJIATAIOIINX
MOHATHUN: KJIIETOYHAsl CTEHKA, ITMKOKAJIUKC,
9H/IOIMTO3: (ParoluTO3 U MUHOIMUTO3,
9K30LIUTO3, peleNus, rHaaoniasma,
LUTOCKEJIET, KJIETOYHBIN LIEHTP, LIEHTPHOJIH.
[IpoaykTrBHOE 00IIIEHNE U B3aUMOJICHCTBUE
B IIPOLIECCE COBMECTHOM yueOHOM
JEATENBHOCTH € YUYETOM MO3ULIUU IPYTUX
YYaCTHUKOB AESITEIBbHOCTH IIPU
00CYXJIEHUU CTPYKTYP KJIETKU U UX
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CrpoeHnue 3yKapuoTHIECKON
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK pacTeHUH,
KUBOTHBIX, TPHOOB U
OaKTepHii MoJ i MUKPOCKOIIOM
Ha FOTOBBIX
MHKpoIIpenaparax 1 ux
OTIHCaHHE»

0.5

¢bynkuuit. OBnajeHue METOAaMH HAYYHOTO
IIO3HAaHUWs, UCITIOJIb3YCMBbIMU ITPU
OMOJIOTMUECKUX HCCIIE0BAHMAX B IIPOIIEcce
BBITTOJIHEHUS TAOOPAaTOPHOH pabOTHI
«HabmroieHne ma3mMonun3a 1 1eTia3MoiIn3a
B KJICTKaX KOXHIIBI JIyKa». Pa3Burue
YMEHUiT O0BSCHATH PE3YJIbTAThI
OMOJIOrHYeCKUX dKCIIEPUMEHTOB. Pa3Butue
MO3HABATEIBHOTO HHTEPECa K H3YUCHHUIO
OMOJIOTHH B MPOLIECCE H3yUYCHUSI
JOTIOJTHUTEIIFHOI0 MaTeprasa ydeOHnKa

OBnazieHre METO1aMU HaAy4YHOT'O [TO3HAHMUS,
UCIOJIb3yEeMbIMU IPU OUOJIOTHUECKUX
UCCIIeIOBAHMSX, B IPOLIECCE BIMOJIHEHUS
nabopaTopHbIX paboT «TexHuka
MHUKPOCKOTIHpOBaHUs» U «CpaBHEHNE
CTPOEHUS KIIETOK PACTEHUH, KUBOTHBIX
rpuboB U GaKTepHil 01 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 ux
OTIHCaHHE».

OmnpeneneHne 0CHOBONOJIAraoINX
MOHATHUI: IPOKAPHOTHI, 3yKapUOTHI, CLIOPHI.
[IpoaykTuBHOE OOIIEHUE U B3aUMOJICHCTBHE
B IIPOLIECCE COBMECTHOM yueOHO
JESITETPHOCTH C YIETOM MTO3UIHN APYTHX
y4acTHUKOB. CaMocTosTENbHAS
WH(POPMAIMOHHO - TO3HABATEIbHAS
JeSITeIbHOCTD C PA3IMYHBIMU HCTOUHUKAMHU
uHpopManmu o0 apxesx U MpaBUIax
NpOoUIAKTUKY OAKTEPHATIBHBIX

§ 20




3a0oieBaHui, €€ KPUTHYECKAs OLICHKA U
nHTepnperanus. @opmupoBaHue
COOCTBEHHOI MO3MIIMHU 0 OTHOUICHHUIO K
O6uosornyeckoi nHGoOpMaIH, TOTyIaeMOn
13 pa3HbIX HCTOYHUKOB.

12

OO0OMeH BeIIeCTB UIIH
MeTab0In3M

Onpenenenne 0CHOBONOJIATAIOIINX
MOHATHUI: OOMEH BELLECTB, SHEPT€TUUECKUI
00MeH, IIJIaCTUYECKU 00MEeH, MeTad0IU3M.
[IpoaykTHBHOE 00IIIEHUE U B3aUMOJICHCTBUE
B IIPOLIECCE COBMECTHOU yueOHOU
JEATEIBHOCTH € YYETOM MO3ULIMU IPYTUX
YYaCTHUKOB ACSATEIbHOCTH IIPU
00CYX/IeHUH NPOLIECCOB
KHU3HEJCATEIBHOCTH KIIETKH.
CamocTosTenbHas
MH(}OPMaLIMOHHOIIO3HABATEIbHAS
NeSTENIbHOCTD C Pa3IMYHbIMU HCTOUHUKAMHU
nHpopManuu 06 oOMeHe BEIIeCTB U
MIPEBPALIEHUH SHEPTUU B KIIETKAX
pa3IMYHBIX OPraHU3MOB, €€ KPUTHUYECKAs
OLlIEHKa U nHTepnperanys. PopMupoBanue
COOCTBEHHOM MO3MIIMHU MO OTHOLIEHHUIO K
O6uosornyeckoit uHGopMaIu, MOTydaeMon
13 pa3HbIX UCTOYHUKOB. Mcronb3oBanue
cpeactB UKT st moaroToBku
MH(}OPMALIMOHHBIX COOOLICHUM U
MyJbTUMEANA-Npe3eHTauui. Pa3sutue
[I03HABATEJIBHOIO UHTEpPECA K U3YUEHUIO
OMOJIOTUH B MPOLIECCE U3YUCHHUS
JIOTIOJTHUTEIBHOTO MaTepuana yuyeOHuKa

§ 21
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dorocunTe3. XeMOCHUHTES

DHepreTUYecKuii 0OMeH

OnpeneneHre 0OCHOBOMNOJIATAOIIUX §23
MOHSATH: TUIIBI KJICTOYHOTO MMUTAHUS,
aBTOTPOQBI U TeTePOTPOPBI, XEMOCHUHTES,
dotocunTes. [IpoaykTuBHOE OOIICHNE U
B3aUMOJICVCTBHE B IIPOLIECCE COBMECTHOM
y4eOHON JesITeNbHOCTH C YYETOM MO3ULIUU
JIPYTUX YYACTHUKOB JIEATEIBHOCTH MPU
00CY>XJIEHUH TUIIOB KJIETOYHOT'O MUTAHUS.
CamocTosTenbHas
nH(OPMALIMOHHOIIO3HABATEIbHAS
NESATEIILHOCTD C Pa3IMYHBIMA UCTOYHUKAMH
nH(pOpMAIMY O IPOIeccaX XeMOCHHTE3a U
(doTocuHTE3a, €€ KpUTUIECKAsT OIICHKA U
uHTepnperanys. DopMupoBaHue
COOCTBEHHO MO3UIIUU MO OTHOIICHHUIO K
Ouonoruueckoi HHGOpPMAIUH, MOTyIaeMOn
Y3 pa3HbIX UCTOYHUKOB. Pa3BuTHE
M03HABATENBHOTO HHTEpECa K H3yUEHUIO
OMOJIOTUH B MpOIIecCe U3yUEHUs
JIOTIOTHUTEIHHOTO MaTepraia ydeOHuKa

OrnpezeneHre 0CHOBOMOJIAratoIUX § 22
TIOHSATUI: TJIMKOJIU3, KJIETOYHOE JIbIXaHHE,

ki Kpebca, npxarenpHas 1elb,

okuciuTenbHoe pochopummpoBanue.
[IpoaykTrBHOE OOIICHNE W B3aUMO/ICHCTBHE

B MPOIIECCE COBMECTHOM yUeOHOM

JESATETLHOCTH C YIETOM MO3HUITUH APYTUX
YYaCTHUKOB JESATEIBHOCTH MPHU

o0cyXIeHIN 0coOeHHOCTeH

JHEPreTUIEeCKOro 0OMeHa B KJIETKaX
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JKu3HeHHBIN MK KIETKH.
[enenue knetku. MuTos.
JlaGopatopHas pabota Ne 3
«Habnronenne Mmuto3a B
KJIETKaX KOHUMKa KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

0.5

pa3nUYHbIX OpraHn3MoB. CaMOCTOSITEIbHAS
nH(POPMAIIMOHHOIIO3HABATEIbHAS
NESATENHOCTD C Pa3JIMYHbIMU HCTOUHUKAMHU
nHpopManny, €€ KpUTUIECKas OLIEHKA U
uHTepnpetanus. PopMupoBaHue
COOCTBEHHOM MO3MIMHU IO OTHOLICHHIO K
Ouosiornyeckoit MHGopMaIy, IOITy4aeMOn
U3 pa3HbIX UCTOYHUKOB. Pa3BuTne
[I03HABATEIBHOTO HHTEPECa K U3YUYECHUIO
OMOJIOTHH B NPOLIECCE U3YUCHHUS
JIOTIOJIHUTENBHOIO MaTepraia yueOHuKa

OrnpeneneHre OCHOBOMOJIAratoIIUX § 26
MOHATHI: MUTO3, )KU3HEHHBIN UK KJIETKHU,
nHTepdasa, npodasa, meradasa, anagdasa,
Tenodasza, peayrInKaIus, XpOMaTHIbI,
LIEHTPOMEPA, BEPETEHO JICJICHUSI, aMUTO3,
anono3. [IpoaykTuBHOE OOIIIEHNE U
B3aUMOJICVICTBHE B ITPOIIECCE COBMECTHOM
y4eOHOU JeATEITLHOCTH C YIETOM TTO3UITUT
JIPYTUX YYACTHUKOB JIEATEIBHOCTH MPU
00CYXKJIEHUH BOIIPOCOB MUTOTUYECKOTO
nenenus kineTku. CaMocTosTenbHAS
MH(OPMAIIMOHHOIIO3HABATEIbHAS
NESATEIIEHOCTD C Pa3IMYHBIMA HCTOYHUKAMH
nHpopmanuu 00 0COOEHHOCTIX KIETOUHOTO
IUKJIA Y PA3JIMYHBIX OPTAaHU3MOB, €€
KpUTUYECKAs OI[CHKA U MHTEPIPETaITH.
dopmupoBaHue COOCTBEHHOW MO3UIIHH 110
OTHOIICHUIO K OMOJIOTUYECKOM
nH(OpMALIUY, TTOTy4aeMOU U3 Pa3HbIX




UCTOYHHMKOB. OBJIaICHUE METOTaMH
HAaY4YHOTI'O MO3HaHUA, UCIIOJIb3YCMbBIMH IIPpH
OMOJIOTHYECKUX MCCIICIOBAHUSIX, B TIPOLIECCE
BBITIOJTHEHUS JIA0OPATOPHBIX padboT
«TexHHUKa MUKPOCKOTTUPOBAHHS

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3a

Onpenenenne 0CHOBONOJIATAIOIINX
MOHSTHN: TCHETUYCSCKUN KO, KOJIOH,
AQHTUKOJI0OH, TPAHCKPUIILIUS, CIUIAliCUHT,
[IPOMOTOP, TEPMUHATOP, TPAHCIISALMS, CTOI-
KOZ0H, onucoMa. [IpogykruBHoe obmieHue
U B3aMMOJEHCTBHE B ITPOLIECCE COBMECTHOM
y4eOHO IeATETbHOCTH € YYETOM MO3ULIMH
JPYTUX YYaCTHUKOB JIEATEIBHOCTH IIPU
00CYXJIeHUN 0COOEHHOCTEH MIIaCTUYECKOTO
oOMeHa B KJIETKE Ha IIpuMepe OMOCUHTE3a
6enkoB. CaMocTosTENbHAS
MH(}OPMAaLIMOHHOIIO3HABATEIbHAS
NeSTENIbHOCTD C Pa3IMYHbIMU HCTOUHUKAMHU
nH(pOpMalLIUY O pealn3alii MEXaHU3MOB
nepeaya U peanu3anns HacleICTBEHHOU
nH(pOpMalMHU B KJIETKE, €€ KpUTHYecKas
OLlIEHKa U nHTepnperanys. PopMupoBanue
COOCTBEHHOM MO3MIIMHU 0 OTHOLICHHUIO K
Ouoaoruueckoi nHGOpMaIuu, MOITy4aeMon
13 pa3HbIX UCTOYHUKOB. Pemenue
OMOJOrMYECKHX 3aJ1a4, CBA3aHHBIX C
oTpeziesIeHUEM MOCIeI0BATEIIbHOCTH
HYKJIEMHOBBIX KHCJIOT U YCTaHOBJIEHUEM
COOTBETCTBUH MEXIY HEU U
IIOCJIEI0BATEIBHOCTHIO AMUHOKHUCIIOT B

§ 24
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Tpaucasius — OUOCHHTE3
Oenka

Hexknerounsie popMbl )KU3HU
— BUPYCHI

MENTUIE

Omnpenenenre 0CHOBOMOJIAralOIINX
MOHATHI: ONIEPOH, CTPYKTYPHbIE TE€HBI,
IIPOMOTOP, OIIEPATOP, PEIpeccop.
[ToctpoeHnue MeHTaIbHON KapThl,
OTpakarollel mocine0BaTeIbHOCTh
mpolieccoB OMOoCcHHTE3a OeNKa B KIETKE U
MEXaHW3MOB MX Peryasiuu. [I[poaykTuBHOE
00l1IIeHrEe U B3aUMO/ICHCTBUE B TIPOIIECCE
COBMECTHOM y4eOHOM IeATeTbHOCTH C
y4€TOM MO3ULIUU APYTUX YIaCTHUKOB
NEeSTEIbHOCTH MPH 00CYXKICHUU BIUSHUS
HapKOTEHHBIX BEIIECTB Ha MPOIECCHI B
kietke. CaMocTosiTeNIbHAS
WH(POPMAIIMOHHOTIO3HABATEIbHAS
NESATEIIbHOCTD C Pa3IMYHBIMA UCTOYHUKAMH
WHGOPMAIIMY O PETYISIIINA OMOCHHTE3a
OemKa B KJIETKE, €€ KpUTHYECKast OIIeHKa U
uHTepnpeTarys. DopMupoBaHue
COOCTBEHHOM MO3MIIMHU 0 OTHOLIEHHUIO K
Ouonoruueckor HHGOpPMAIUH, MOTyIaeMOn
W3 pa3HbIX UCTOYHUKOB. Pa3BuTHe
M03HABATEIBHOTO UHTEpECa K H3yUEHUIO
OMOJIOTUH B MpoIiecce U3yUeHus
JIOTIOJTHUTEIHFHOTO MaTepraia yaeOHuKa

Omnpenenenre 0CHOBOMOIATAIOIINX
MOHATHIA: BUPYCHI, BakiuHA. [IpoIyKTUBHOE
o0I11eHue U B3auMO/IeHiCTBHE B MpoLIecce
COBMECTHOM y4eOHOU IeATeTbHOCTH C

§ 25

§ 14




DopMBbI pa3MHOKEHUS
OpraHU3MOB

y4€TOM TMO3UIIMH IPYTUX YYACTHUKOB
NEeSTENILHOCTH MPH 00CYXKICHUU TIPOOIIEMBI
MIPOUCXOXKACHUS BUPYCOB U MPUYUH, HA
OCHOBAHUU KOTOPBIX UX OTHOCAT K JKUBBIM
opranuzmam. CaMoCTOsITeIbHAs
“H(pOPMaIMOHHOTIO3HABATEIbHAS
JESATEIbHOCTh C PA3JIMYHBIMU UCTOYHUKAMU
nH(OpPMAIIUK O BUPYCaX U UX )KU3HEHHBIX
LUKIaX, €€ KpUTHIECKas OIICHKA 1
uHTepnpeTarus. ®opmMupoBaHue
COOCTBEHHOM ITO3UIIMH 110 OTHOIICHUIO K
Ouosornaeckoil HHPOPMAIUH, MOTyIaeMON
W3 pa3HbIX UCTOYHUKOB. Pemienne
OMOJIOrMYECKHUX 3aJ1a4 B IEJIAX IIOJATOTOBKH
k EI'D. Pa3BuTHe no3HaBaTeIbHOTO
WMHTEpeca K U3Y4eHHUIO OMOJIOTHUHU B TIPOIECCe
M3y4YEeHUs JOTOJHUTEILHOTO MaTepHaa
yueOHUKa

CaMocCTOsATeTbHOE OTpeIeTICHUE IIeTTN
yueOHOI eI TeNbHOCTH U COCTaBIIeHUE €€
ana. OnpeneneHre OCHOBOMOIATraloIIuX
MOHATHI: 0C00b, OECII0JIOE U ITOJIOBOE
pa3MHOXKEHHUE, TallJIOUTHBIA U JTUTITIOUTHBIH
Ha0Op XPOMOCOM, TaMeThl, CCMEHHUKH,
SUYHUKHU, TepMappoautusm. [IpoaykTuBHOE
oO1eHre U B3aUMO/ICHCTBUE B TIPOIIECCE
COBMECTHOM y4eOHOU NIeATeTbHOCTH C
y4€TOM TMO3UIINU APYTUX YIaCTHUKOB
JESATENbHOCTH MPH 00CYXKJICHUU TIPOIECCOB
KHU3HCACATCIIBHOCTH OPraHnu3MOB.

§ 3amucu B
TeTpaau
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Meiios

CamocrosrenbHas
nH(POPMAIIMOHHOIIO3HABATEIbHAS
NESATENHOCTD C Pa3JIMYHbIMU HCTOUHUKAMHU
nHpopManuu, e€ KpUTUYECKas OLIEHKA U
uHTepnpetanus. PopMupoBaHue
COOCTBEHHOM MO3MIIMHU 10 OTHOLIEHHUIO K
Ouosiornyeckoit MHGopMaIy, IOITy4aeMOn
U3 pa3HbIX UCTOYHUKOB. Pa3BuTne
[I03HABATEIBHOTO HHTEPECa K U3YUYECHUIO
OMOJIOTHH B NPOLIECCE U3YUCHHUS
JIOTIOJIHUTEIBHOIO MaTeprasa yueOHuKa

OrnpeneneHre OCHOBOMOJIAratoIIUX § 27
MOHSATUM: MEHO3, KOHBIOTAIlHS,
KPOCCHUHI'OBEP, FTAMETOT€HE3,
criepMaToreHes, ooreHes, asbl
ramMeToreHesa: pa3MHOKEHUS, pOCTa,
co3peBaHus, $aza popmupoBaHus,
HarpaBUTeNbHbIE Tenbla. [locTpoeHne
MEHTAJIbHOM KapThl IOHATHN OTPAKAIOIIEH
CYIIHOCTB MOJIOBOT'O PA3MHOKEHUS
opranu3moB. [IpoaykTuBHOE 001IIEHUE U
B3aMMO/ICMCTBUE B IPOLIECCE COBMECTHOM
y4eOHOU JesITeNbHOCTH C YIYETOM TO3UITUI
JIPYTUX YIYACTHUKOB JIEATEIHHOCTH MPH
00CYXICHIH BOTIPOCOB MEHOTHIECKOTO
neneHust kiaeTku. OBlageHne METoaMu
Hay4YHOTO ITO3HAHUS B MPOIIECCE
CpPaBHUBAHMS MPOLIECCOB MUTO3a U MEH03a,
MPOLIECCOB 00Pa30BaHUs MY>KCKHX U
YKEHCKHX TOJIOBBIX KJIETOK Y YEJIOBEKa.




Pa3Butue nozHaBaTeabHOIO HHTEpECA K
W3YYEHUIO OMOJIOTHH B MIPOIECcCe N3yUCHHS
JIOTIOJTHUTEIBHOTO MaTepuana y4eOHuK

OO06pa3oBaHue U Pa3BUTHE OBiazieHue METOJJaMi HAy4YHOTrO TIO3HaHUsA,  § 2 3amucu
MOJIOBBIX KJIETOK. WCIIOJIb3YEMBIMH MTPU OUOJIOTUYECKUX B TETpaau
Omog0TBOpEHHUE. WCCIIEIOBaHMX, B IPOLIECCE BBITOIHEHUS
21 JlaGoparopHas pabota Ne 4 0.5 nabopatopHbIX padoT «TexHuka
«M3yueHue cTpoeHus MUKPOCKOUPOBaHUs» U «CTpOCHHS
MOJIOBBIX KJIETOK Ha TOTOBBIX TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax» MHUKpOIIperapaTax».
OrnpezenieHre 0CHOBOMIOJIAratoInuX § 3 3anucu
MOHATHI: OHTOTEHE3, PHIIIOTEHE3, B TETpaau
SMOpHOHAJIbHBIN NEPUO/,
MOCTAMOPUOHAIBLHBIN IEpUo, 1pobdieHue,
OyractroMepsl, Oy1acTyna, ractTpyia,
9KTOZEpMa, SHTOJIEpMa, ME30JEpMa,
HeHlpyna, HepBHas TpyOKa,
OunoreHeTnueckuit 3akoH. [IpoaykTuBHOE
o0I11eHue U B3auMO/IeiCTBHE B MpolLiecce
WuauBuayanbHOE pa3BUTHE . .
22 0 COBMECTHOH y4eOHOIl 1eATeNbHOCTH C

OpraHU3MOB

y4ETOM TIO3UIIUH IPYTUX YIaCTHUKOB
JEeSTeIbHOCTH MPH 00CYXICHUU
0Cc00EHHOCTEH WHANBHYyaTHbHOTO PA3BUTHS
y Pa3HBIX TPYIIT OPTaHU3MOB.
CamocTrosTenbHas
nH(pOpPMaIMOHHOIO3HABATEIbHAs
JeSITeIbHOCTD C PA3IMYHBIMU HCTOUHUKAMHU
nH(pOpMAIIUU O )KU3HEHHBIX LIUKJIaX Pa3HbIX
TPYIIIT OPTaHU3MOB, €€ KpUTHYECKasi OLEHKa




I'enernka — Hayka o
23 HaCJIEeICTBEHHOCTH U
U3MEHUYHUBOCTH

u uHTepnperanus. DopmupoBanue
COOCTBEHHOI MO3MIIMHU 10 OTHOUICHHUIO K
O6uosornyeckoi nHGopMaIH, MOTydaeMon
U3 pa3HBIX UCTOYHHMKOB. Vcrionb30Banme
cpeactB UKT st moncka yueOHOiM
uH(OpMAIMY U TIOATOTOBKH MYJIbTUME HA-
npe3eHTanuii. Pa3BuTre nmo3HaBaTeIbHOTO
MHTEpeca K U3y4CHHIO OMOJIOTHH B IPOLIecce
U3y4eHHs JIOTOIHUTEIBHOTO MaTepuaa

yueOHUKa
OrnpeneneHre 0CHOBOMOJIAratoIIUX § 4 3anucu
MOHSATUMN: T€H, TCHETHUKA, THOPHU U331, B TeTpaau

qucTas JIMHUS, TeHOTHUII, (PEeHOTHII,
reHO(OH/], MOHOTUOPUIHOE CKpEIIMBaHHE,
JIOMUHAHTHOCTb, PELIECCUBHOCTb,
paciierneHye, 3aKOH YUCTOThI FaMeT.
[IpoaykTrBHOE 00IIIEHNE U B3aUMOJICHCTBUE
B IIPOLIECCE COBMECTHOM yueOHOM
NESATENIbHOCTH C YYETOM MO3ULIUH IPYTUX
YYaCTHUKOB AESITEIbHOCTH IIPU
00CYX/IeHUHU 3aKOHOMEPHOCTEH
HacJieJ0BaHMs NpU3HaKoB. Penenue
Ouosornyeckux (reHeTUYECKuX) 3a1a4 Ha
MOHOTHOpUIHOE CKpelnBaHue. Pazpurue
MM03HABATEIBHOTO UHTEpECca K U3yUEHUIO
OMOJIOTHH B MPOIECCE U3YUCHHUS
JIOTIOTHUTEIBHOTO MaTeprasa yueOHUK

24 3aKOHOMEPHOCTH

HACJICAJOBaHUs ITPU3HAKOB.

OnpeeNeHne 0CHOBOMOIATAIONINX § 4 sanmcu

MOHSTHI: MOHOTUOPUTHOE CKPEIIMBAHHUE. B TeTpann




Monorubpumnoe
CKpEIINBAHHE

Pemenue 6nosorndeckux (reHeTUYECKUX )
3aJa4 Ha MOHOTUOPUHOE CKpEIMBaHUeE.
Pa3BuTHE MO3HABAaTEIHHOIO HHTEPECA K
M3Yy4EHUIO OMOJIOTHH B MIPOIecCe H3yUCHHS
JIOTIOJTHUTEIBHOTO MaTepuana ydeOHuKa

25

JlurnbpuHoe CKpelrBaHue.
3aK0H HE3aBUCHUMOIO
HaCJIeI0BaHMS IPU3HAKOB

OmnpezeneHne 0OCHOBONOJIAraroIINX
MOHATUI: TUTUOPUAHOE CKpPEIIMBAaHHE,
pemérka [lenHera, He3aBUCHMOE
HacnenoBanue. [IponykTuBHOE O0IIEHHE U
B3aMMO/ICHCTBHE B MPOLIECCE COBMECTHOM
y4eOHOI IeATETbHOCTH € YYETOM MO3ULMH
JPYTUX YYACTHUKOB AEATEIHOCTU IPU
00CYX/1IeHUU 3aKOHOMEPHOCTEH
HaclleIoBaHus IpU3HaKoB. Pemenue
OMOJI0rN4ecKHX (TeHeTUUECKHX ) 3a1a4 Ha
nurudpuiHoe ckpenBanue. Pa3sutue
[M03HABATEIBHOIO UHTEpECa K U3yUEHUIO
OMOJIOTHH B MpOIIecCe U3yUEHUs
JOTIOJTHUTEIBHOTO MaTepuasa y4eOHUK

§ 6 3ammcu
B T€Tpaau

26

CieruieHHOe HacJIeI0BaHNE
npu3HaKkoB. JlaboparopHast
pabota Ne 5 «M3yuenue
pe3yIbTaTOB
MOHOTHOPHUIHOTO U
TUTHOPHUIHOTO CKPEIUBAHUS
y Ipo30(UITBI HA TOTOBBIX
MUKpOTpenaparax»»

0.5

Omnpenenenre 0CHOBONOJATAlOIIUX
MOHATHM: CLIETIJIEHHOE HaclleI0BaHueE, 3aKOH
Moprana, nepekpecT (KpOCCUHTOBED),
XPOMOCOMHAs TEOPHsI HACIEICTBEHHOCTH,
ayTOCOMBI, TTOJIOBBIE XPOMOCOMBI, TETEPO- U
TOMOTaMETHBIN MOJI, MPU3HAKH, CLETIJIEHHbIE
C TOJIOM, TeMOUITHS, TATBTOHU3M.
[IpoaykTrBHOE 0OIIIEHUE U B3aUMOICHCTBUE
B MIPOILIECCE COBMECTHOM y4eOHOM
JEATEIIBHOCTU ¢ YYETOM MO3ULIMU APYIUX

§ 7 3amucu
B TETpaIu
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I'enetuka noina.
Hacnenosanue npus3Hakos,
CLEIJIEHHBIX C IIOJIOM

YYaCTHHKOB JICATEIHbHOCTH MPH
00CYKJIEHUHU BOIIPOCOB UCCIICOBAHMIA
HacJeA0BaHUs MPU3HAKOB Y YeJIOBEKa U
9TUYECKHUX aCIIEKTOB B 001aCTU
MCIULIMHCKOM reHeTUKU. CaMOCTOSTEIIbHAS
“H(pOPMaIMOHHOTIO3HABATEIbHAS
JESATEIbHOCTh C PA3JIMYHBIMU UCTOYHUKAMU
nH(pOpMaIuH, B T.4. C UCIIOJIH30BAHUEM
cpeactB UKT, e€ kpuTuyeckas orieHKa 1
uHTepnpeTarus. ®opmupoBaHue
COOCTBEHHOM ITO3UIIMH 110 OTHOIICHUIO K
Omosornaeckoi HHPOPMAIUH, MOTyIaeMON
W3 pa3HbIX UCTOUYHUKOB. Perienue
OMOJIOrM4eCKUX (T€HETUUECKUX ) 3a/1a4 C
y4€TOM CLIETJICHHOT'O HACJIEIOBAHUS U
KpoccuHroBepa. Pa3Butue mo3HaBaTesbHOTO
HMHTEpeca K U3Y4eHHUIO OMOJIOTHUH B TIPOIIECcCe
W3y4YEHUs JOTOJHUTEILHOTO MaTepHala
y4eOHUK

Omnpenenenne 0CHOBONOJIATAIOIINX
MIOHATHN: CLEIJICHHOE HACIE0BaHUE, 3aKOH
Moprana, nepekpect (KpOCCHHIOBEp),
XPOMOCOMHas TEOPHsI HACJIEICTBEHHOCTH,
ayTOCOMBI, ITOJIOBbIE XPOMOCOMBI, T€TEpPO- U
TOMOTaMETHBIH 1M0JI, TPU3HAKH, CLIETITICHHbIE
C TIOJIOM, TeMO(DUITHS, TATHbTOHU3M.
[IpoaykTrBHOE 00IIIEHNE U B3aUMOJICHCTBUE
B IIPOILIECCE COBMECTHOM y4eOHOM
JEATENBHOCTH € YYETOM MO3ULIMH IPYTUX
YYaCTHUKOB AESITEIbHOCTU IIPU

§ 7 3anucu
B TETpaau
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M3MeHYnBOCTS.
HenacnencrsenHas
U3MEHYUBOCTbD.
JlaGopatopHas pabota Ne 6.
Nzyuenune moupuKamoHHON
U3MEHYMBOCTH, IOCTPOCHHE
BApUALIMOHHOTO psia U
BApUALIMOHHON KPUBOII»

0.5

00CYKJIEHUHU BOIIPOCOB UCCIICIOBAHUIMA
HacJe0BaHUs IPU3HAKOB Y YeJIOBEKa U
ATHUYECKHX aCTIIEKTOB B 00JIACTH
MEIUIIMHCKON reHeTuku. CaMoCTOSTeIbHAs
MH(OPMAIIMOHHOIIO3HABATEIbHAS
NESTENIbHOCTD C Pa3IMYHbIMU UCTOUHUKAMHU
uHpopmanuu. PopmMupoBaHUE COOCTBEHHON
MO3UIMU 10 OTHOIICHUIO K OMOJIOTUYECKOM
nH(popMaIIUY, TOTy4aeMON U3 Pa3HbIX
HCTOYHUKOB. Perienne 61onornueckux
(reHeTnueCcKHX) 3a/1a4 C Y4ETOM
CLICTVIEHHOT'O HACJIEI0BAaHUs U
KpOCCHHIOBEpa

OrnpezesieHre 0CHOBOTIOJIAraloIIuX
MTOHATHI: MOJU(UKAITMOHHAS
W3MEHUYUBOCTH, MOTH(DHUKAITIH, HOpMA
peaknuu, KOMOWHAIMOHHAS U3MEHUYUBOCTbD,
MyTalHOHHAS U3MEHYHBOCTh, MYTAIlHH:
TCHHBIE, XPOMOCOMHEIC, TCHOMHBIE,
JeNenus, TyTUTUKAIHs, TOUTIIONTHS,
MyTareHHbIe (haKTOPbI, MyTallHOHHAS
teopus. [IpoaykTuBHOE OOIIEHNE U
B3aMMO/ICHCTBHUE B MPOIIECCE COBMECTHOM
y4eOHOU JeATEILHOCTH C YIETOM TTO3UITUH
JIPYTUX YYACTHHKOB JICATSIIBHOCTH ITPU
00CYKJICHUH 3aKOHOMEPHOCTEH
W3MECHUYHUBOCTH OPTaHU3MOB.
CamocrosTensHas
MH(OPMAIIMOHHOIIO3HABATEIbHAS
NESTENbHOCTD C Pa3JIMYHBIMA HCTOYHUKAMH

3aIllCU B
TEeTpau




UH(OpPMAIMHK O BIMSHUHA MyTareHHBIX
(aKTOpOB Ha OPraHU3MBI, €€ KPUTHYCCKAs
olieHKa U uHrepnperanys. @opmupoBanue
COOCTBEHHOI MO3MIIMHU 0 OTHOUICHHUIO K
O6uosornyeckoi nHGopMaIH, MOTyIaeMon
U3 pa3HbIX HCTOYHHKOB.

HacnencrBennas
U3MEHYHBOCTb.
Jlaboparopnas pabota Ne 7.
«AHanu3 Mmytanui y
Ipo30(UIIBl HA TOTOBBIX
MUKpOTIpenaparax»
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30 I'eneTuka uenoBeka

0.5

OBnazneHne METoJaMy HAY9HOTO TIO3HAHWS,
WCIIOJIb3YEMBIMH ITPU OUOJIOTHYECKUX
HCCIICIOBAaHUSX B MPOIIECCE BHIMOTHCHHUS
naboparopHbIX paboT. PazBuTHe yMeHwMIA
OOBSICHATB PE3yJIbTaThl OMOJIOTHYECKUX
AKCIEPUMEHTOB. PelieHne OnoorniecKkux
3a1a4. Pa3BuTHE M03HABATEILHOTO HHTEpECA
K M3Y4CHUIO OMOJIOTHH B ITpoIecce
W3YYCHHS JIOTIOTHATEILHOTO MaTepraa
y4eOHHK

CamocTrosTenbHas
nH(pOpPMaIlMOHHOIIO3HABATEIbHAs
JEATENBHOCTD C Pa3JIMYHBIMA HCTOYHUKAMH
nH(}OpMAaILINY O BIMSHUU MYyTareHHbIX
(hakTOpOB Ha OPTaHU3MBI, €€ KpUTHYECKast
OlLlIEHKa U uHTepnpetanus. PopMupoBaHue
COOCTBEHHOM MO3UIMU 10 OTHOIIEHHUIO K
Ouoaornueckoi HHGoOpMaIuu, MoTy4aeMon
13 pa3HbIX UCTOYHUKOB. Mcrionb3oBaHue
cpeactB KT B pemieHnr KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX U OPraHU3aIllMOHHBIX
3a/1a4, CBA3aHHBIX C U3YYEHHEM F€HETHKHU
YyelioBeKa

3aIMUCH B
TeTpaau

§ 7 3anucu
B TETpaau




Pesepubliil ypok. O60611eHIE
o teme «HaciaeacTBeHHOCTH

31
1 USBMCHYHMBOCTH
OpraHnu3mMoB»

30 CCJ’ICKI_II/ISI KaK HayKa U

nporecc

OmnpezesieHre 0CHOBOTIOJIATaIONTUX
MIOHATHI: CENIEKIUs, COPT, MOPOIA, IIITAMM,
OMOTEXHOJIOTHSI, MyTareHe3, KJIeTOYHAas
WHXEHepUsl, TCHHAsI WHXCHEPHS, TeTePO3HC,
MHOpUIUHT, OHOTYMYC, KYJIbTYpa TKaHEH,
KJIOHHUPOBAHUE, CAHTETUYECCKUE OPTaHU3MBI,
TPaHCTCHHBIC OPTaHU3MBI,
6uob6e3onacHocTh. [IpoaykTuBHOE 001IEHUE
Y B3aUMOJICHCTBHE B IIPOIIECCE COBMECTHOM
y4eOHO! JesTeNbHOCTH C YYETOM MO3UIIUU
IPYTUX YYACTHHKOB JICATEIBHOCTH IPU
00CyXIeHUH MPoOIIeM OMOTEXHOJIOTHH, €
MIEPCIIEKTUB ¥ 3THICCKUX HOPM.
CaMocTrosTebHas
HH(pOPMaIIMOHHOIIO3HABATEIbHAS
NEeSTENbHOCTD C Pa3IMYHBIMA UCTOUHUKAMHU
nH(OPMAILIUY O METO/IaX CENEKIIUU U
HarpaBJIEHUH pa3BUTHS OMOTEXHOIIOTHH, €€
KpUTUYECKAs OI[CHKA U MHTEPIIPETaITHI.
dopmMupoBaHre COOCTBEHHOM MO3UINH TIO
OTHOIIICHUIO K OMOJIOTHYECKOM
nH(}OPMAIIAHN, TIOTyIaeMON U3 Pa3HBIX
HWCTOYHHUKOB. Pa3BUTHE TO3HABATEIILHOTO
WHTEpeca K U3YYCHHUIO OMOJIOTHUHU B TIPOIIECCE
W3Y4YEeHHUSI TOTIOTHUTEIHFHOTO MaTepuaia
yueOHUKa

OmnperneneHne 0OCHOBOIOIArarOIINX
MOHATHUH: CENeKIHs, COPT, IOPOJa, IITaMM,
reTepo3nc, UHOPUAMHT, OUOTYMYC,
KYJIbTypa TKaHEel, CHHTEeTUYEeCKHE

3alKUCH B
TeTpaau

§ 9 zanucu
B T€Tpaau




opranusMel. [IpongykTHBHOE OOIIICHHE U
B3aUMOJICVCTBHE B IIPOLIECCE COBMECTHOM
y4eOHOU JeSITENLHOCTH C YI4ETOM TTO3UITUU
JIPYTUX YYACTHUKOB JICATEITHHOCTH TPH
o0CyXIeHUH MPoOIeM OMOTEXHOIOTHH, €€
MEPCIIEKTUB ¥ STHYECKUX HOPM.
CamocrosTenbHas
nHGOPMAIIMOHHOIIO3HABATEIIbHAS
JeSITeIIbHOCTD C Pa3JIMYHBIMU HCTOYHUKAMU
UH(POPMAIIMU O METOAX CEJICKIIHH.
dopmupoBaHue COOCTBEHHON TTO3UIIHH 10
OTHOIICHHIO K OMOJIOTHYECKOM
nH(}OpMALINY, TIOTyJaeMON U3 Pa3HBIX
HMCTOYHUKOB. Pa3BHUTHE TIO3HABATEIHLHOTO
MHTepeca K U3yUeHHUI0 OMOJIOTHH B TIpoIiecce
W3Y4YEeHHUSI TOTIOTHUTEIHFHOTO MaTepuaia
yueOHUKa

33

Mertozsl U JOCTUKEHUS
CEJIEKIIUH PACTEHUN U
JKUBOTHBIX

OmnpeneneHre 0CHOBOIOIAraroIIuX
MOHSTUI: CENEKIUs, MyTareHe3, reTepPo3uc,
WHOPHUINHT, OUOTYMYC, CHHTETUYECKUE
OpPraHU3MbI, TPAHCTEHHBIC OPTaHU3MBI,
6no6e3onacHoOCTh. [IpoaykTHBHOE 00IIIEHUE
Y B3aUMOJICHCTBHUE B MPOIECCE COBMECTHOM
y4eOHOM IEATETbHOCTH C YIETOM MTO3UIHH
APYrux y4aCTHUKOB ACATCIBHOCTHU ITPU
00CYX/IEHUH METOJIOB CCIIEKIINH.
CamocTosiTenpHast
nH(POPMAIIMOHHOTIO3HABATEIbHAS
JeSITeIIBHOCTD C Pa3JIMYHBIMUA HCTOUHUKAMHU
WH(OPMALINY O METO/IaX CENEKIIUU U

§ 9 3amucu
B TETpaIu




HaIpaBJIEHUH pa3BUTHUS OMOTEXHOJIOTUH, €€
KpUTUYECKAsl OIIEHKA U MHTEPIPETaIlusl.
dopmupoBaHre COOCTBEHHOW MO3UIUH 110
OTHOIICHUIO K OMOJIOTUYECKOM
nH(OpMALINY, TIOTy4aeMOU U3 Pa3HbIX
HCTOYHUKOB. Pa3BuTre Mo3HaBaTeIbHOTO
MHTEpeca K U3Yy4eHUI0 OMOJIOTHUH B IIpOIEcce
W3Y4YEHHUSI TOTIOTHUTEIHLHOTO MaTepuaia
yueOHUKa

34

buorexHomorus kak oTpaciib
IMPpONU3BOACTBA

OmnpezneneHue 0OCHOBONOIAralOMIUX
MOHATUI: OMOTEXHOJIOTUS], MyTareHes,
KJIETOYHAsl UH)KCHEPUS, TeHHas! MH)KEHEPHS,
KyJIbTYpa TKaHEH, KIOHUPOBAHHUE,
CUHTETHYECKNE OPIaHU3Mbl, TPAHCTEHHBIC
OpraHu3Mbl, 600€30MaCHOCTb.
[IpoaykTrBHOE 00IIIEHNE U B3aUMOJIEHCTBUE
B IIpOLIeCCe COBMECTHOM yueOHOM
JESATENIbHOCTH € YYETOM MO3ULIUU IPYTHX
YYaCTHUKOB JESITEIbHOCTU MIPU
00CyXJ1IeHUH Mpo0sieM OMOTEXHOJIOTHH, €€
MEPCIIEKTUB U STUYECKUX HOPM.
CamocTtosTenbHas
nH(pOpPMaIMOHHOIO3HABATEIbHAS
NeSTeNIbHOCTD C Pa3IMYHBIMU HCTOUHUKAMHU
nH(}OpMAaLIUK O METO/IaX CEeNEKLNU U
HarpaBJICHUH pa3BUTHS OMOTEXHOJIOTUH, €€
KpUTHYECKas OLlEHKa U MHTEPIpETaIusl.
®dopmupoBaHue cOOCTBEHHOH MO3UIMH 1O
OTHOIIEHMIO K OMOJIOTHYEeCKOM
nH(pOpMAIINH, TTOTy4aeMON U3 Pa3HbIX

§ 9 3anucu
B TETPaIx




OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

MCTOYHUKOB. Pa3BuTHE N03HABATEIHHOTO
MHTEepeca K N3y4eHUI0 OMOJIOTHH B IIPOIIecce
M3Y4YCHUS JIOTIOJTHUTEILHOTO MaTepHraa
yueOHHKa




11 KJIACC

Ne i/

Tema ypoka

DBOJIIOLMS U METOJIBI €6
W3YUYCHUS

Hcropus pasButus
Mpe/icTaBIeHH 00
9BOJIIOLNH

KoauuecTBO 4acoB

Bcero

KonTpoan
Hble
padoThI

IMpakTuya
ecKue
padoThI

OcCHOBHbBIEC BU/IbI 1eATEJILHOCTH
00y4Jaroumuxcs

[IponykTrBHOE OOIICHUE H
B3aHMMO/ICUCTBHE B MPOIIECCE
COBMECTHOH y4eOHOIl 1eATEeNbHOCTH C
y4€TOM TMO3UIIMH IPYTUX YIYACTHUKOB
JeSITeIbHOCTH TIPUA 00CYKICHUH
OCHOBHBIX ITOJIOJKCHHI 3BOIIOIHOHHOM
teopun Y./[apBHHA U MTOJIOKEHUN
CHHTETHUYECKOU TE€OPUHU IBOJIIOIUH.
CaMocTrosTenbHas
nH(OPMAIIMOHHOIO3HABATEIbHAS
JeSATEIbHOCTh C Pa3JIMUYHBIMU
HWCTOYHUKAMU UH(POPMAIIUU O pa3BUTUHU
SBOJIIOIMOHHBIX UEH, €€ KPUTHUECKAS
OIICHKA U MHTEPIPETAIIHs

OrnpezeneHre 0CHOBOMOJIAratoIUX
MOHSITUINA: SBOJIOLIUSL, TEOPUS IBOJIOLIHI
JapBuHa, IBUKYIIUE CUITBI YBOTIOLINU:
M3MEHYUBOCTH, O00phOa 3a
CYIIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD,
CHUHTETHUYECKAs TEOPHS IBOJIOIIIH.
[IpoaykTuBHOE 0OIIIEHUE U
B3aUMOJICHICTBHE B IIpOLIECCE
COBMECTHOH y4eOHOI IeATEeNbHOCTH C

Jlomainee
3ajjaHue

§ 11 3anucu B
TeTpaau

§11




Y4€TOM MO3ULINN JPYTUX YYACTHUKOB
JeSITeIbHOCTH TIPU 00CYKICHUH
OCHOBHBIX I10JIOKEHUH 3BOJIIOLIUOHHOU
teopun Y.J/[apBUHA U MTONOKEHUN
CUHTETUYECKON TEOPUHU IBOJIIOLIUN.
CamocTrosTenbHas
MH(pOPMallMOHHOIIO3HABATEIbHAs
JEATEIBHOCTD C Pa3IMYHBIMU
UCTOYHUKAMU MH(POPMALIUU O PA3BUTUH
9BOJIIOLIMOHHBIX UJIEH, €€ KpUTHYECKas
OLICHKA U MHTEpIpETaLYs.
dopmupoBaHue cOOCTBEHHOH MO3UIIH
10 OTHOIIEHHIO K OMOJIOTHYECKON
nH(pOpPMAIIHH, TTIOITY4aeMON U3 Pa3HBIX
UCTOYHUKOB. Mcnonb3oBanue cpencTs
HKT B pemieHnn KOTHUTUBHBIX,
KOMMYHHMKaTUBHBIX U
OpraHM3alMOHHBIX 33/Ja4, CBA3aHHBIX C
n3ydyeHueM au4Hocty Y./lapBuHa, Kak
y4eHoro-uccuenonarens. Pazsutue
[I03HABATEIBHOIO MHTEpPECA K
M3Y4EeHHIO OMOJIOTHUH B IIpOLIEcCce
H3y4YeHUs JOIOJHUTEIBHOIO
MaTepHuaia yueOHHKa

MukposBonronus

OrnpenenieHre 0CHOBOMIOJIAratoInuX
TOHSITUI: MUKPO3BOJIIOLIHS,
JUBEPreHIus, PENpPOAyKTUBHAS
U30JIALMS, BUJI00Opa3oBaHue:
reorpaguueckoe, 3K0JI0rHUECKOE,
koHseprenuus. [IpogykrusHoe

§ 14




ITonyAuus kak
JJIeMEHTapHas €IUHUIA
BU/JIA ¥ SBOJIOLUH.
JlabopaTtopHnas padota Ne 1
«CpaBHeHHE BUOB IO
MOP(OJIIOTHIECKOMY
KPUTEPUIO»

0.5

o011eHue U B3auMoJieiicTBHE B
IpoIecce COBMECTHOM yueOHOM
JEATEIbHOCTH C Y4ETOM ITO3ULIUU
JIPYTUX YYACTHUKOB JAEATEIbHOCTH TPU
00CYXJIEHUH TIPOLIECCOB
MUKpO3BoJoLK. CaMocTosITenbHas
MH(pOPMallMOHHOIIO3HABATEIbHAs
JeSITeNbHOCTD C PA3IMUYHBIMU
UCTOYHUKAMU MHpOpMaLuu o popmax
BU1000pa30BaHus, €€ KpUTHUecKas
OLIEHKA ¥l MHTEPIPETAIHS.
dopmupoBaHue cOOCTBEHHOH MO3UIIH
10 OTHOIIEHHIO K OMOJIOTHYECKON
nH(OpMAIHH, TIOTY4aeMON U3 Pa3HBIX
UCTOYHUKOB. Pa3Butne
M03HABATEIbHOTO UHTEpEca K
M3y4EHUI0 OMOJIOTHH B IIpoIecce
W3YUYEHUS JIOTIOJHUTEILHOTO
MaTtepuasna yueOHuKa

CamocTrosiTeIbHOE ONpeAeIICHHE LIen
yueOHOM JesITeNbHOCTH U COCTABJICHHE
e€ ana. OnpeneneHne
OCHOBOITOJIArarOIKX MMOHATUI: BUI,
KpUTEPUH BUIA, apeall, ITOM YN,
POX1aeMOCTh, CMEPTHOCTb, IOKA3aTEIN
CTPYKTYpPBI ITONYJISALNHA, INIOTHOCTb,
yHcleHHOCTh. [IpoaykTuBHOE OO1IeHME
Y B3aMMOJICMCTBHE B IIPOLIECCE
COBMECTHOU y4eOHOI IeATEeNHHOCTH C
Y4€TOM ITO3ULMH IPYTUX YYACTHUKOB

§ 10




JIBUOKyILIHE CUTIBI
(a1emMeHTapHbIE GAKTOPHI)
HBOJIIOLNH

JEATEILHOCTH TIPH 00CYKIICHUN
COBPCMCHHBIX HpeI[CTaBJ'IeHI/If/'I O BHUAC U
€ro MOIMYJISLMOHHON CTPYKTYpE.
OBnazneHue MeTogaMu Hay4HOTO
IIO3HAaHUWs, UCITIOJIb3YCMbIMU IIPU
OMOJIOTHYECKHUX HCCIIEIOBAHUAX B
IIPOIIeCCe BBIMOIHEHUS J1a00paTOPHOI
paboTsl «3ydeHne MopgoI0rnIecKoro
KpuTepus Buga». PazBurue
MO03HABATEIBHOTO UHTEpEca K
M3Y4EHHIO OMOJIOTUHU B IIPOLIECCE
HU3Yy4CHUS JOIMOJHUTCIIBHOTO
MaTtepuaia yueOHuKa

OmnpezeneHre 0OCHOBONOJIAraroIINX
MOHATHH: 3JIeMEHTapHbIC (PaKTOPHI
HBOJTIOIUH: MYTaIMOHHBIN TIPOIIECC,
TIOITYJISITUOHHBIC BOJHBI, Ipel() TeHOB,
n3osnust. [IpoaykTuBHOE OOIIeHUE U
B3aMMOJICHICTBHE B IIPOIIECCE
COBMECTHOHM Y4eOHOH /1eATEIbHOCTH C
y4E€TOM MO3ULIUH JIPYTUX YUaCTHUKOB
JesITebHOCTH IIPU 00CYKIEHUH
COBPEMEHHBIX MpE/ICTaBICHUN O
JIBUKYIIMX cuitax ((paxTopax)
sBomtonnn. CamocTosTenpHas
WH(POPMAIIMOHHOTIO3HABATEIbHAS
JEeSITeTbHOCTD C Pa3TUIHBIMU
UCTOYHUKAMHU MHPOpMALUHU 00
HBOJIIOIMOHHBIX (paKkTOpax, e&
KpUTHYECKasl OI[eHKa U UHTEPIpETALIUs.

§12




EcrecTBennsbIit 0T00p 1 ero
(bopMbI

Pe3ynbraThl 9BOIOIHN:
MPUCTIOCOOTIEHHOCTD
OpraHU3MOB U
BH1000pa3oBaHUE.

0.5

dopMupoBaHre COOCTBEHHOHN MO3UITUN
10 OTHOIIEHUIO K OMOJIOTHYECKON
nH(OpMALIUY, TIOTy4aeMOU U3 Pa3HbIX
HMCTOYHUKOB. Perienne OMomornueckux
3a/1a4 Ha TPUMEHEHUe 3aKoHa Xap/Iu-
Baitn6epra. Pazputune
M03HABATEIBHOT'O UHTEpeca K
M3Y4YECHHIO OMOJIOTUH B MIPOLIECCE
W3Y4YEeHHUSI TOTIOJTHUTEIHLHOTO
MaTtepuasna yueOHuKa

OrnpezesieHre 0OCHOBOTIOJIAralONNX
TOHATHI: (POPMBI €CTECTBEHHOTO
oTOOopa: ABMKYIIHIA,
CTaOUIN3UPYIOLIUUH, TU3PYIITUBHBIN
(pa3peiBatomuii). [lponykTrBHOE
00IIeHNE U B3aUMOJICHCTBUC B
MpoLecce COBMECTHOM yueOHOM
JEATEIIBHOCTU ¢ YYETOM IMO3ULIMU
JIPYTUX YYACTHUKOB JEATEIHLHOCTH MPHU
00CY>KJICHUH BIUSHUS €CTECTBEHHOTO
oTOOpa Ha reHO(OH] TOMYIISALUH.
Pa3ButHe no3HaBaTenbHOTO HHTEPECA K
M3YYCHHUIO OMOJIOTHH B MPOLIECCe
M3y4YEeHUS JOTIOTHUTEILHOTO
MaTepuasa ydeOHUK

CaMocTosATeNbHBINA KOHTPOJIb U
KOPpEKIUs yueOHOH e TeNbHOCTH C
HCIIOJIb30BAHNUEM BCEX BO3ZMOXKHBIX
PECYPCOB JUISl TOCTHKEHUS

§13
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JlabGopaTopHas paborta Ne 2
«Onucanue
MPUCTIOCOOTICHHOCTH
opraHusma u eé€
OTHOCHUTEIIHOTO
XapakTepa

MOCTABJICHHBIX 1LIEJIEH U pean3aiuu
IJIAHOB JAesTeNIbHOCTU. JleMoHCcTpanus
HAaBBIKOB TIO3HABATEILHON peICKCHH.
[IponykTuBHOE OOIIEHUE U
B3aUMOJICHCTBHE B IIPOLIECCE
COBMECTHOM y4eOHOM IeATeITLHOCTH C
y4ETOM TMO3UIIMH IPYTUX YYACTHUKOB
IEeITEIbHOCTH

Hamnpasnenus u nytu
MaKpO3BOIIOLUN

Onpenenenre 0CHOBOIOJIATal0IIUX
MOHSATUN: MAKPOIBOJIIOLNS,
HaIpaBJIEHUs YBOJIOLIUU:
OHMOJIOTrMYeCKHii Iporpecc,
Ouosorudeckuii perpecc, apomopdos,
UIMO0aJanTalusl, JereHeparmsl.
[IponykTrBHOE OOIICHUE U
B3aMMOJICHICTBHE B IIPOIIECCE
COBMECTHOM y4eOHOM IeATeTbHOCTH C
y4€TOM TTO3UIMH IPYTUX YIYACTHUKOB
JeSTeIbHOCTH MPH 00CYXIECHUN
IIPOLIECCOB MAKPOABOJIIOLIHH.
CamocrosiTenbHas
MH(OPMAIIMOHHOIIO3HABATEIbHAS
JeATEIbHOCTh C Pa3JIMUHBIMU
HCTOYHUKaMHU UH(popMaluu o hopmax
BH1000pa30BaHus, €€ KpUTHIECKas
OLICHKa U MHTEPIIpEeTAIHS.
dopMupoBaHUe COOCTBEHHOM MO3UITUN
10 OTHOILEHHIO K OMOJIOTHUECKON
nH(pOpMaLIUY, TOTy4aeMOU U3 pa3HbIX
HWCTOYHUKOB. PazButune

§15
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HeoOpatumocTs 3BOIIONNN

Wctopus xu3Hu Ha 3emiie
U METOJIbI €€ U3y4YECHUS

MIO03HABATEIBHOTO UHTEpECca K
M3y4eHUI0 OMOJIOTHH B IIpoIecce
HU3Yy4CHUS JOIMOJIHUTCIIBHOTO
MaTtepuaia yueOHuKa

CamocrosiTenbHas
MH(OPMAIIMOHHOIIO3HABATEIbHAS
JeSITebHOCTD C PA3TUYHBIMU
MCTOYHUKAMU MHPOpPMALUH O popmax
BUI000pa30BaHus, €€ KpUTHIeCKas
OLIEHKA ¥l MUHTEPIPETAIIHS.
®opmupoBanue COOCTBEHHOM MO3ULIUH
M0 OTHOIICHHIO K OMOJIOTHYECKOi
MH(OPMAIHH, TOJTy4aeMON U3 Pa3HbIX
HCTOYHUKOB.

OrnpeziesieHre OCHOBOTIOIATAIONITUX
MOHSATUIN: KPEALIMOHU3M, TUIIOTE3a
CTalMOHAPHOI'O COCTOSIHUS,
CaMONPOU3BOJIBHOE 3apOXKICHHE,
TUIIOTE3a NAaHCIIEPMUU, TUIIOTE3a
OMOXHUMHYECKOH DBOIOINH, a0HOTeHES,
runore3za PHK-mupa I[IpogyktuBHoE
00IIeHNE U B3aUMOJICHCTBUC B
MPOIIECCE COBMECTHOU yUeOHOM
JIESITETBHOCTH C YUYETOM TTO3UITAHA
JPYTUX YYaCTHUKOB JI€ATEIBHOCTH MPHU
00CYKJIEHUH TUTIOTE3 MPOUCXOKICHUS
»)ku3HM Ha 3emire. CaMocTosATeIbHAS
MH(OPMAIIMOHHOIO3HABATEIbHAS
NeSATEeTbHOCTD C Pa3IMYHBIMU

§ 26 3amucu B
TeTpaau
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FI/IHOTC3I)I HpOI/ICXO)K}IeHI/Iﬂ
JKA3HU Ha 3emiie

HCTOYHMKAMU HH(OpMALH O
IIPOUCXOXKACHUN KU3HU Ha 3emiie, eé
KpUTHYCCKAd OLICHKA U UHTCPIIPETAl M.

OrnpezesieHre 0CHOBOTIOIAralOIUX
TOHSATHHN: KPEAIIMOHU3M, TUIIOTE3a
CTAIMOHAPHOT'O COCTOSTHUS,
CaMONPOU3BOJIBHOE 3apOXKICHHE,
TUIIOTE3a TAaHCIIEPMUH, TUIIOTE3a
OMOXHUMHYECKOHN PBOIOINH, a0HOTreHE3,
runiore3a PHK-mupa I[IpoaykruBHoe
o0I1IeHHe U B3aUMOJICHCTBHUE B
MIPOLIECCE COBMECTHOM y4eOHOM
NESTEIbHOCTH € YYETOM MO3UIIUN
JIPYTUX YYACTHHKOB JIEATEIBHOCTH MPU
00CYXICHUU TUIIOTE3 MPOUCXOKICHUS
»ku3HU Ha 3emiie. CaMoCTOSTEIbHAS
MH(POPMaIIMOHHOTIO3HABATEIbHAS
JESATEeTbHOCTh C Pa3JIMUHBIMU
HWCTOYHUKAMH UHPOpPMAILIUU O
MIPOUCXOXKACHUH )KU3HU Ha 3emiie, eé
KpUTHYECKAas OLICHKA U UHTEPHPETALIHSL.
dopmupoBaHue COOCTBEHHON MO3UIIUU
10 OTHOIICHUIO K OMOJIOTHYECKOI
nH(pOpMaIIUU, TTOTYIaeMOH U3 Pa3HBIX
HCTOYHHKOB. Pa3Burie
TMO3HABATEIHFHOTO HHTEpPEca K
M3Y4EeHHIO OMOJIOTUHU B MIPOLIECCe
W3y4Y€HUs JOMOJHUTEILHOTO
MaTtepuasna yueOHuKa

§ 28
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Pa3BuTHe xu3Hu Ha 3emIie
10 3paM U MepUoIam

OcHOBHBIE 3Tanbl
HBOJIIOLIMU PACTUTEIHHOTO
Y )KHBOTHOTO MHA.
[IpakTuueckas padora Ne 1
«M3y4ueHne uCKomaemMbIx
OCTAaTKOB PACTEHHUU U
KUBOTHBIX B KOJUICKIIHSIX)

0.5

Omnpenenenre 0CHOBOMOIATAIOIINX
MOHSTUI: 30H, 3pa, EPUOI, II10Xa,
KaTapxeu, apxei, MpoTepo30Hu,
(hanepo3oit, maneo3oii, Me30301,
KaifHO30H, KeMOpUH, OPIOBUK, CHITYD,
JI€BOH, KapOOH, IlepMb, TpUAac, 10pa,
Mel, MajgeoreH, HeoreH, aHTPOIIOTeH,
rojoueH. [IpoaykTuBHOe O01IeHNE U
B3aMMOJICICTBHE B IIPOLIECCe
COBMECTHOI y4eOHOIl 1eATEeNbHOCTH C
y4€TOM IMO3ULINU APYTUX YUACTHUKOB
JeSITeTbHOCTH TIPU 00CYKICHUH
1po0JieM BOZHUKHOBEHHUS U Pa3BUTHE
*u3HU Ha 3emie. CamocTosATEIbHAs
MH(OPMALIMOHHO MTO3HABATENbHAS
JEeSTENbHOCTD C Pa3IMYHBIMU
UCTOYHMKAMHU MHPOpMaLUHU 00
OCHOBHBIX ATarnax 3BOJIOLHUH
OpraHMYECKOro MHpa Ha 3emiie, eé

KpUTHYCCKad OLICHKA U UHTCPIIPETAl .

Omnpenenenre 0CHOBOMOIATAIOIINX
TIOHATHI: 20H, 3pa, MEPHOJ, O0Xa,
KaTapxeu, apxeu, IpoTepo3ou,
(hanepo30ii, mayeo30i, ME3030H,
KaitHO30M, KeMOPHIA, OPJIOBUK, CHITYD,
JIEBOH, KapOOH, TIepMb, TpUac, 10pa,
MeJl, TAJIEOTeH, HEOT'eH, aHTPOTIOTEH,
rojoueH. [IpoaykTuBHOE O0IIeHNE U
B3alMOJICVCTBHE B IIPOLIECCE
COBMECTHOH y4eOHOI IeSATEIHHOCTH C

§ 27 3anucu B
TeTpaau

§ 28 3anucu B
TeTpaau




CoBpemeHHas cucrema
OpPraHUYECKOTO MHUpa

y4€TOM TMO3UIIMH IPYTUX YYACTHUKOB
JeSITeIbHOCTH TIPU 00CYKICHUH
po0JIeM BOSHUKHOBEHHUS U Pa3BUTHE
»u3HU Ha 3emiie. CaMocToSTeIbHAS
MH(OPMAIIMOHHOIIO3HABATEIbHAS
JESATEIbHOCTh C Pa3JIMYHBIMU
HMCTOYHUKAMH HH(POPMALIUH 00
OCHOBHBIX dTaIlax 3BOIIOLUH
OpraHUYECKOro Mupa Ha 3emiie, e€
KpUTHYECKAs OLICHKA U MHTEPIPETALIHS.
dopmupoBaHue COOCTBEHHOU MTO3UITUU
10 OTHOIICHUIO K OMOJIOTHYECKOM
nH(}OpMALINY, TIOTyJaeMON U3 Pa3HBIX
HCTOYHHUKOB. Pa3Butne
MMO3HABATEIFHOTO HHTEpEca K
M3Y4YeHHUIO OMOJIOTUH B MIPOLIECCE
W3Y4YEeHHUSI TOTIOJTHUTEIHEHOTO
MaTtepuasna yueOHuKa

OmnpezneneHne 0OCHOBONOJIAratOINX
MIOHATHUN: CUCTEMATHKA,
OMHOMMHAJIbHOE Ha3BaHUE,
CUCTEMATUYECKUE KATETOPUU: THII,
OTJIeM, KJIacC, OTPAJ, MOPSAOK,
CeMENCTBO, pox, BuA. [IpogykTuBHOE
0oO0IIIeHNE 1 B3aUMOJIEIICTBIE B
MpolLecce COBMECTHOM yueOHOM
JEATEIBHOCTH C YYETOM MO3ULIMU
JOPYTUX YYaCTHUKOB JIEATEIBHOCTH IPU
00CYXJIeHUH MTPUHLIUIIOB
Kiaccu(ukanuu opraHu3mMoB. Pa3zsutue

§ 16




DBOJIIOLMS YEIOBEKA
(arTpoOmoreHe’)

MO03HABATEIBHOTO UHTEpEca K
M3y4eHUI0 OMOJIOTHH B IIpoIecce
HU3Yy4CHUS JOIMOJIHUTCIIBHOTO
MaTtepuaia yueOHuKa

Omnpenenenre 0CHOBOMOIATAIOIINX
MOHSTHI: aHTPOIIOTEHE3, YETIOBEK
paszymubiid (Homo sapiens),
ABCTPAJIOTIUTEKOBBIE, JIFOIH:
apXaHTPOIIBIL, TTAJICOAHTPOIIHI,
HEOAHTPOTIBI, COIMATBbHBIE (DAaKTOPHI
aHTPOIOreHe3a: TPyAoBas
JeSITeNIbHOCTD, OOIIECTBEHHBINH 00pa3
KU3HU, pe4b, MBIIILJICHUE, PAChI:
€BPOIICOH IHASI, MOHTOJIOU THAS,
aMepUKaHOWIHAS, HETPOHUIHAS,
ABCTPAJIOHTHAS, PACH3M.
[IponykTrBHOE OOIICHUE U
B3aMMOJICHICTBHE B MTPOIIECCE
COBMECTHOM y4eOHOU IeATeTbHOCTH C
y4€TOM MO3UIINU APYTUX YIACTHUKOB
JesITebHOCTH IIPU 00CYKIEHUH
pacorenes3a. CaMocTosITEIbHAS
MH(OPMAIIMOHHOIIO3HABATEIbHAS
JeSITeTbHOCTD C Pa3TUIHBIMU
HMCTOYHUKAMH WH(OpMAU 00
AHTPOIIOT€HE3E, €€ KpUTUYECKas
OIIEHKA Yl HHTEPITPETAIHSL.
dopmupoBaHue cOOCTBEHHOH MO3UINH
10 OTHOILEHHIO K OMOJIOTHYECKON
nH(pOpMaIINH, TTOITY4aeMON U3 Pa3HbIX

§ 29




UCTOYHUKOB. Mcnonb3oBanue cpencTs
HKT B pemieHnH KOTHUTUBHBIX,
KOMMYHHKATUBHBIX U
OpraHU3alMOHHBIX 3a1a4, CBSI3aHHBIX C
U3Y4EHHEM BOIIPOCOB DBOIIOLUU
4esloBeKa. PazBuTre no3HaBaTeIbHOTO
HHTepeca K N3y4eHHUI0 OMOJIOTHH B
IIPOLIECCE U3YUEHUS TONIOJHUTEIBHOTO
MaTepuaia yueOHuKa

17

JIBrKyIpe Cuisl
(paxTopsl) aHTpOHIOrEeHE3a

OCHOBHBIE CTaIUHU
DBOJIOLUH YEIOBEKA

CamocTosTenbHas
nH(OPMALIMOHHOIIO3HABATEIbHAS
JeATEIbHOCTh C Pa3JIMYHBIMU
HWCTOYHUKAMH HHPOPMALIUH 00
AHTPOIIOreHe3e, €€ KPUTUYECKas
OIICHKA U UHTEPIpETaIHsl.
dopMupoBaHUE COOCTBEHHOMN MO3UITUU
110 OTHOIIEHUIO K OMOJIOTHYECKOM
“H(pOpMaIIUU, TTOTYIaeMOU U3 Pa3HBIX
HUCTOYHUKOB. Mlcrosib30BaHKE CpEeCTB
HKT B pemieHnn KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 33/1a4, CBSI3aHHBIX C
N3Y4EHHEM BOIIPOCOB BOIIOLUU
YyeJloBeKa.

Onpenenenne 0CHOBONOJIATAIOINX
MIOHSATUI: aHTPOIIOTEHE3, YEIIOBEK
pa3ymuslii (Homo sapiens),
aBCTPAJIONUTEKOBBIE, JIFOIU:
apXaHTPOIBI, TAJICOAHTPOIIBI,

§ 29 3ammcu B
TETpaIu

§ 29
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YenoBeueckue pacel U
IIPUPOIHBIE aJanTaluH
4eJIoBEKa

HEOAHTPOIIbI, PACHI: EBPONICOUIHAS,
MOHT'OJIOUIHASI, aMEPUKaHOWTHAs,
HErpOM/IHAsA, aBCTPAJIOUIHAS, PACU3M.
[IponykTuBHOE OOIIEHUE U
B3aUMOJICHICTBHE B IIPOLIECCE
COBMECTHOM y4eOHOM IeATeITLHOCTH C
Y4€TOM MO3ULIMH IPYTUX YYACTHUKOB
JEeSTENIbHOCTH MPH 00CYXKICHUN
pacorene3a. CaMoCTOsITelIbHAs
nH(OPMALIMOHHOIIO3HABATEIbHAS
JESITENIbHOCTD C Pa3IMuUHbIMU
MCTOYHUKAMU MHPOpMALUHU 00
AHTPOIIOT€HE3E, €€ KpUTUYECKas
OLIEHKa U MHTEpPIIpEeTaLMSL.
®opmupoBaHue COOCTBEHHON MO3UIIUU
10 OTHOILIEHUIO K OMOJIOTHUECKOM
uH(pOpMaINH, MOITy4aeMON U3 pa3HbIX
HCTOYHUKOB. Mcnonb3oBanue cpencTs
HKT B pemieHnH KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX U
OpraHM3al[MOHHBIX 33/]a4, CBA3aHHbIX C
M3Y4EHHEM BOIIPOCOB 3BOIIOIUU
yenoBeKa. PazBuTre no3HaBaTeIbHOTO
MHTepeca K U3y4eHHUI0 OMOJIOTHH B
MIPOLIECCE U3YUEHUS TONIOJHUTEIBHOTO
MaTepuana yueOHUKa

OmnperneneHne 0OCHOBOIOIArarOIINX
MOHATHUI: aHTPOIOT'€HE3, YETOBEK
pa3ymuslii (Homo sapiens), pacsr:
€BPOIICOUIHAsI, MOHTOJIOHTHAS,

§ 29 zamucu B
TeTpaau




aMEepUKaHOUHAasl, HETPOUIHAs,
aBCTPAJIOU]IHAS, PACU3M.
[IponyktuBHOE OOIIEHUE U
B3aMMOJICMCTBHE B IIPOLIECCE
COBMECTHOM y4eOHOM J1eATeTbHOCTH C
Y4€TOM MO3ULINNU APYTUX YYaCTHUKOB
NESITeIbHOCTH IIPU 00CYKIEHUU
pacorenes3a. CaMmocTOsITeNIbHAS
nH(pOpPMallMOHHOIIO3HABATEIbHAs
JEATEIBHOCTD C Pa3IMYHBIMU
MCTOYHUKAMU MHPOpMALUHU 00
aHTPOIIOT€HE3E, €€ KpUTUYECKas
OLIEHKa U MHTEpPIIpETaLHSL.
dopmupoBaHue cOOCTBEHHOH MO3UIIH
10 OTHOILEHUIO K OMOJIOTHUYECKON
uH(pOpMaINH, MOITy4aeMON U3 pa3HbIX
UCTOYHUKOB. Mcnonp3oBanue cpencTs
HKT B pemieHnn KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX U
OpraHM3aIMOHHBIX 33/]a4, CBA3aHHbIX C
M3Y4EHHEM BOIIPOCOB 3BOIIOLUU
yenoBeka. Pa3BuTre no3HaBaTeIbHOTO
MHTepeca K U3y4eHHUI0 OMOJIOTHH B
MIPOLIECCE U3YUEHUS TONIOJHUTEIBHOTO
MaTepuaina yueOHuKa

19

PesepBHBIil ypoOK.
O0o001enue Mo Teme
«BO3HHKHOBEHHUE U
pa3BUTHE )KU3HU Ha
3emie»

CamocTosTenbHbIN KOHTPOJIb U
KOppEKIHs y4eOHOU e TeTbHOCTH C
HCIIOJIb30BAHUEM BCEX BO3MOXKHBIX
peCYpCOB JUIsl TOCTHKEHUS
IIOCTABJICHHBIX 1I€JIEH U pean3alyu

3amnucu B
TeTpaau
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DKoJIorus KaK HayKa

IJIAHOB JIeSITeNIbHOCTH. JleMOHCTpanus
HAaBBIKOB TIO3HABATEIHHOU peIICKCUN
[IponyktuBHOE OOIIEHUE U
B3aMMOJICHICTBHE B IIPOLIECCE
COBMECTHOM yueOHOM 1eATeTbHOCTH C
y4€TOM IMO3ULINU APYTUX YIACTHUKOB
nesTeNbHOCTH. JleMoHCcTpanus
BJIQ/ICHUS S3bIKOBBIMH CPEICTBAMHU.
YBepeHHOe M0JIb30BaHue
OMOJIOTHYECKOM TEPMUHOJIOTHEH B
npejenax u3y4eHHOU TEMBI

CamocrosTenbHOE onpeaeIeHue Lenu
y4eOHOI e TeTbHOCTH U COCTAaBIICHUE
e€ mana. Onpenenenue
OCHOBOIIOJIararoluX MOHATHI: cpeaa
oOuTaHus, IKOJOTHYECKHe (PaKTOPHI,
JUMHUTHPYIOIIKE, TOJIEPAHTHOCTb,
3aKOH MUHUMYMa, IPaBUJIO
TOJIEPAHTHOCTH, aJjalTallHs.
[IpoaykTuBHOE O0ILIEHNE U
B3aMMO/JICHCTBUE B IPOLIECCE
COBMECTHOHM Y4eOHOM /1eATEIbHOCTH C
y4€TOM MO3ULINN APYTUX YYaCTHUKOB
JEeSTeNIbHOCTH MPH 00CYXASHUN
BIIUSIHUS IKOJIOTUYECKUX (DAKTOPOB Ha
opranu3msl. CaMocCTOsITEIbHAS
nH(}OPMAaLIMOHHOIIO3HABATEIbHAS
JEATENBHOCTD C Pa3IMUHBIMU
UCTOYHUKAMU MHPOPMALIUHU O
MPUCIIOCOOTICHUAX OPraHU3MOB K

§17
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Cpenpl oOuTaHus u
JKOJIOTHYecKre (HaKTopbI

JCHCTBUIO PA3IMYHBIX KOJTOTHYCCKHX
(bakTopoB, € KpUTHUYECKAs! OIICHKA U
uHTepnperaus. opMupoBaHue
COOCTBEHHOM MO3UIIMH 10 OTHOILIEHHUIO
K Onosnornyeckoi nHpGopMarm,
[OJIy4aeMOi U3 pa3HbIX HCTOYHHUKOB.
Pa3BuTHe Mo3HaBaTEILHOIO HHTEPECA K
M3YYCHUIO OMOJIOTHH B MPOIIECCE
M3YUYCHUS TOTOJHUTEILHOTO
Marepuaia yueOHuKa

CamocrosTenbHOE onpeaeIeHHe Lenu
y4eOHOI e TeTbHOCTH U COCTAaBIICHUE
e€ maHa. Onpenenexnue
OCHOBOIIOJIArAIOUIMX MOHATHIH: cpea
o0OuTaHUs, SKOJOTHUYECKHE (DaKTOPBI:
abnoTtuueckue, OMOTHYECKHE,
aHTPONOTEHHbBIE, INMUTUPYIOLIHE,
TOJIEPAHTHOCTbh, 3aKOH MUHUMYyMa,
MIPaBUJIO TOJIEPAHTHOCTH, a/lalTalusl.
[IpoxykTuBHOE OOILIEHHE U
B3aMMO/JICHCTBUE B IPOLIECCE
COBMECTHOM Y4eOHOM 1eATEIbHOCTH C
y4€TOM MO3ULINU APYTUX YYACTHUKOB
JEeSTeIbHOCTH MPH 00CYXKISHUU
BIIUSIHUS DKOJIOTUYECKUX (PAKTOPOB Ha
opranu3msbl. CaMocCTOsTEIbHAS
MH(}OPMAaLIMOHHOIIO3HABATEIbHAS
JeSITeIbHOCTD C Pa3TUNYHBIMU
UCTOYHUKAMU MHPOPMALIUHU O
MPUCIIOCOOTICHUAX OPraHU3MOB K

§17
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AOGuoTtnueckue HakTopsbl.
JlabopaTtopHas pabota Ne
3. «Mopdonoruueckue
0COOEHHOCTH pacTeHuil U3
pa3HBIX MECT OOUTAHUSD.
JlaGopatopnas pabota Ne
4. «BrnusiHue cBETa Ha POCT
Y pa3BHUTHE YSPEHKOB
KoJeyca»

0.5

JCHCTBUIO PA3IMYHBIX KOJTOTHYCCKHX
(bakTopoB, € KpUTHUYECKAs! OIICHKA U
uHTepnperaus. opMupoBaHue
COOCTBEHHOM MO3UIIMH 10 OTHOILIEHHIO
K Onosnornyeckoi nHpGopMarm,
[OJIy4aeMoi U3 pa3HbIX HCTOYHHKOB.
Pa3BuTHe Mo3HaBaTEILHOIO HHTEPECA K
M3YYCHUIO OMOJIOTHH B MPOIIECCE
M3YUYCHUS TOTOJHUTEILHOTO
Marepuaia yueOHuKa

CamocrosTenbHOE onpeaeIeHHe Lenu
y4eOHOI e TeTbHOCTH U COCTAaBIICHUE
e€ maHa. Onpenenexnue
OCHOBOIIOJIArAIOUIMX MOHATHIH: cpea
o0OuTaHUs, SKOJOTHUYECKHE (DaKTOPBI:
abnoTtuyeckue, OMOTHYCCKUE,
aHTPONOTEHHbBIE, INMUTUPYIOLIHE,
TOJIEPAHTHOCTbh, 3aKOH MUHUMYyMa,
MIPaBUJIO TOJEPAHTHOCTH, aJlalTalusl.
[IpoxykTuBHOE OOIIEHUE U
B3aMMO/JICHCTBUE B IPOLIECCE
COBMECTHOM Y4eOHOM 1eATEIbHOCTH C
y4€TOM MO3ULINU APYTUX YYACTHUKOB
JEeSTeIbHOCTH MPH 00CYXKISHUU
BIIUSIHUS IKOJIOTUYECKUX (PAaKTOPOB Ha
opranu3msbl. CaMocCTOsTEIbHAS
MH(OPMALIMOHHO MTO3HABATENIbHAS
NeSITeIbHOCTD C PA3TUYHBIMU
UCTOYHUKAMU MHPOPMALIUHU O
MIPUCTIOCOOTICHUAX OPraHU3MOB K
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buotnueckue hakropsl

JCHCTBUIO PA3IMYHBIX KOJTOTHYCCKHX
(bakTopoB, € KpUTHUYECKAs! OIICHKA U
uHTepnperaus. opMupoBaHue
COOCTBEHHOM MO3UIIMH 10 OTHOILIEHHIO
K Onosnornyeckoi nHpGopMarm,
[OJIy4aeMOi U3 pa3HbIX HCTOYHHUKOB.
Pa3BuTHe Mo3HaBaTEILHOIO HHTEPECA K
M3YYCHUIO OMOJIOTHH B MPOIIECCE
M3YUYCHUS TOTOJHUTEILHOTO
Marepuaia yueOHuKa

CamocrosTenbHOE onpeaeIeHHe Lenu
y4eOHOI e TeTbHOCTH U COCTAaBIICHUE
e€ maHa. Onpenenexnue
OCHOBOIIOJIArAIOUIMX MOHATHIH: cpea
o0OuTaHUs, SKOJOTHUYECKHE (DaKTOPBI:
abnoTtuueckue, OMOTHYECKHE,
aHTPONOTEHHbBIE, INMUTUPYIOLIHE,
TOJIEPAHTHOCTbh, 3aKOH MUHUMYyMa,
MIPaBUJIO TOJIEPAHTHOCTH, a/lalTalusl.
[IpoxykTuBHOE OOILIEHHE U
B3aMMO/JICHCTBUE B IPOLIECCE
COBMECTHOM Y4eOHOM 1eATEIbHOCTH C
y4€TOM MO3ULINU APYTUX YYACTHUKOB
JEeSTeIbHOCTH MPH 00CYXKISHUU
BIIUSIHUS DKOJIOTUYECKUX (PAKTOPOB Ha
opranu3msbl. CaMocCTOsTEIbHAS
MH(}OPMAaLIMOHHOIIO3HABATEIbHAS
JeSITeIbHOCTD C Pa3TUNYHBIMU
UCTOYHUKAMU MHPOPMALIUHU O
MPUCIIOCOOTICHUAX OPraHU3MOB K
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ODKOJIOTHYECKHUE

XapaKTEPUCTUKU

24 nonyssinud. [Ipaktudeckas
pabota Ne 2 «IToacuér
TJIOTHOCTHU TOMYJISIIIMMA

Pa3HbIX BUAOB paCTeHHﬁ>)
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JCHCTBUIO PA3IMYHBIX KOJTOTHYCCKHX
(bakTopoB, € KpUTHUYECKAs! OIICHKA U
uHTepnperaus. opMupoBaHue
COOCTBEHHOM MO3UIIMH 10 OTHOILIEHHIO
K Onosnornyeckoi nHpGopMarm,
[OJIy4aeMoi U3 pa3HbIX HCTOYHHKOB.
Pa3BuTHe Mo3HaBaTEILHOIO HHTEPECA K
M3YYCHUIO OMOJIOTHH B MPOIIECCE
M3YUYCHUS TOTOJHUTEILHOTO
Marepuaia yueOHuKa

CamocTrosiTenbHOE ONpEACIICHUE LIen
y4eOHOM JesITeNbHOCTH U COCTABJICHHE
e€ mnana. [IponykTuBHOE 001IIEHUE U
B3aUMOJIEUCTBHUE B IIpoLIEcCe
COBMECTHOM y4eOHOU IeATeTbHOCTH C
y4€TOM TTO3UIIMH IPYTUX YIYACTHUKOB
JEeSITeIbHOCTH MPH 00CYXICHUN
BIIMSTHHS DKOJIOTHYECKUX (PAaKTOPOB HA
opranu3mbl. CamocTosITeIbHAS
MH(OPMALIMOHHO TTO3HABATENbHAS
JeSATEIbHOCTh C Pa3JIMUYHBIMU
HMCTOYHUKAMU WH(OPMAIIUH.
OBnazeHue MeToIaMu HAy4YHOTO
TTO3HAHMS, UCTIOJIB3YEMBIMHU TIPH
OMOJIOTHYECKUX UCCIICIOBAaHUSIX B
TIPOIIECCE BBIMOIHEHUS 1a00paTOpHOM
paboTtel «OnrcaHue IKOCUCTEM CBOEH
MECTHOCTH»
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25 Coob1iecTBa OpraHu3MoB

OHpe)leJ'IeHI/IC OCHOBOIIOJIararomux
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— OHOIIEHO3

HOHATUNA: OMOTHYECKOE COOOIIECTBO
(Ouoreno3), sxocucTeMa, OMOreoneHos,
OMOTOI, UCKYCCTBEHHBIE
(aHTpOIOT€HHBIE) IKOCUCTEMBI:
arpobuornenos, [IpogyktuBHOE
oOIIeHUE U B3aUMOJICHCTBHE B
MPOIIECCe COBMECTHOM YUeOHOU
NESITEIBHOCTH C YYETOM MO3UIIHU
JPYTUX YYACTHUKOB JICATEIILHOCTH TIPU
CpaBHUBaHHH €CTECTBEHHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM.
CamocTosTenbHas
MH()OPMAIIMOHHOIIO3HABATEIIbHAS
NESATEIILHOCTD C Pa3IMYHBIMH
HWCTOYHUKAMH HHPOpMAIIUK 00
9KOJIOTUYECKUX COOOIIECTBAX, €€

KpUTHYCCKAsd OLICHKA U UHTCPIIPETAl .

®dopmupoBaHue COOCTBEHHOW MO3UIIUU
110 OTHOLIEHHIO K OMOJIOrNIEeCKOM
“H(pOpMaIIUU, TTOTYIaeMOU U3 Pa3HBIX
HCTOYHHKOB. Pa3Burie
MO3HABATEIHLHOTO HHTEpPEca K
M3YYeHHIO OMOJIOTHH B MIPOLIECCE
W3y4YEHUs JOMOJHUTEIHLHOTO
MaTtepuaina yaeOHuKa

26

OKOJIOTNYECKUE CUCTEMBI
(3KOCUCTEMBI)

Omnpenenenre 0CHOBOMOJIATAIOIINX
MOHATUNA: OMOTHYECKOE COOOIIECTBO
(6buoreHo3), aKocucTeMa, OMOTEOIICHO3,
OHMOTOII, UCKYCCTBEHHBIE
(aHTpOMOT€HHBIE) IKOCUCTEMBI.

§ 20
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OCHOBHBIE TTOKa3aTeIIH
9KOCHUCTEMEL.
OKOJIOTHUCCKHE
nupamupl. CBONCTBA
skocucreM. Cykieccus

[IpoaykTuBHOE OOLIECHHE U
B3aMMOJICVICTBHE B IIPOLIECCE
COBMECTHOM y4eOHOM J1eATeTbHOCTH C
y4ETOM MO3ULIUH IPYTUX YIACTHUKOB
JeSITeIbHOCTH MIPU CPAaBHUBAHUH
€CTECTBEHHBIX U UCKYCCTBEHHBIX
9KOCHUCTEM, TPOOJIeM 3arps3HEHUS
atMocepsl. CamocToATEIbHAS
nH(OPMALIMOHHOIIO3HABATEIbHAS
JEeSTeNIbHOCTD C Pa3IMYHBIMU
MCTOYHUKAMU MHPOpMALUHU 00
DKOJIOTHYECKUX COOOIIECTBaX, €€
KpUTHYECKAas! OI[CHKA U UHTEPIIPETALINS.
dopmupoBaHue cOOCTBEHHOH MO3UIIH
10 OTHOIIEHUIO K OMOJIOTHYeCKON
uH(pOpMaINH, MOITy4aeMON U3 pa3HbIX
UCTOYHUKOB. Pa3Butne
M03HABATEIBHOTO UHTEPECca K
M3Y4EeHHIO OMOJIOTHUHU B IIpOLIECCe
W3Y4YEHUS JIOTIOTHUTEILHOTO
MaTtepuaia yueOHuKa

Omnpenenenne 0CHOBONOJIATAIOIINX
MOHATHUI: BUJIOBast CTPYKTYpa,
MPOCTPAHCTBEHHAS CTPYKTYypa
coo0riecTBa, Tpoduueckas CTpykTypa,
MUIIeBast 1IeTIb, HIIEBast CETh,
SAPYCHOCTb, aBTOTPOQBI, TETEPOTPOPHI,
MPOAYLIEHTHI, KOHCYMEHTHI,
penyuenTsl. [IponykTuBHOE O0LIIEHHE U
B3aUMOJICHCTBHE B IIPOLIECCE
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[IpupoIHBIE S5KOCUCTEMBI

COBMECTHOM y4eOHOM NIeATeITLHOCTH C
y4ETOM MO3ULUH IPYTUX YIACTHUKOB
JeSITeBbHOCTH TIPU 00CYKICHUH
Pa3IMYHBIX CTPYKTYP IKOCHCTEM.
Omnpenenenre 0CHOBONOJIATAIOINX
MOHATHI: MUIIEBAs 1IeMb: TeTPUTHAS,
MacTOUIIHAS; TUPaMUJA: YUCEIL,
OroMacc, SHEepruu; IPaBHUIIO
9KOJIOTHYECKON MUpaMUIbI.
[IpoaykTuBHOE 00IIICHHUE U
B3aMMO/ICHCTBUE B MPOLIECCE
COBMECTHOM y4eOHOM IeATeTbHOCTH C
y4ETOM TO3HUILIUH IPYTUX YIaCTHUKOB
JeSITeIBbHOCTH TIPUA 00CYKICHUH
MUIIEBBIX CBS3EU B Pa3IMUHBIX
9KOCHUCTEMAX

Pa3BuTtue nozHaBaTeIbHOrO HHTEpECA K
M3Yy4EHUI0 OMOJIOTUH B IpoIecce
W3YyYEHUS JTOTIOTHUTEILHOTO
MaTtepuasna yueOHuKa

OrnpezeneHre 0CHOBOMOJIAratoIUX
TIOHATHIA: CYKIIEeCCHs, 0011Iee AbIXaHue
COO0O0IIIeCTBa, IEPBUYHAS I BTOPHYHAS
cykneccuu. [IponykTuBHOE OOIICHHE U
B3aMMOJICHICTBHE B IIPOIIECCE
COBMECTHOM y4eOHOU IeATeTLHOCTH C
Y4E€TOM TTO3UIIMH IPYTUX YIACTHUKOB
JeATeNbHOCTH. Pa3Butre yMmeHun
OOBSICHATH PE3yIbTATH OUOIOTHUECKUX
JKCIEpUMEHTOB. Pa3zsurue
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29 AHTpONIOTeHHBIE
IKOCUCTEMBI
30 buocdepa — rimobanpHas

3KOoCcHCTEMA 3EMITU

MO03HABATEIBHOTO UHTEpEca K
M3y4eHUI0 OMOJIOTHH B IIpoIecce
HU3Yy4CHUS JOIMOJIHUTCIIBHOTO
MaTtepuaia yueOHuKa

Omnpenenenre 0CHOBOMOIATAIOIINX
HOHATUNA: OMOTHYECKOE COOOIIECTBO
(6buoreHo3), FKOCHCTEMA,
HCKYCCTBEHHbIE (AHTPOIIOT€HHBIE)
HKOCHCTEMBI: arpoOHOIICHO3,
[IponykTuBHOE OOIICHUE U
B3aMMOJICICTBHE B IIPOLIECCe
COBMECTHOI y4eOHOIl 1eATEeNbHOCTH C
y4€TOM MO3ULIUU APYTUX YIACTHUKOB
NEeSTeNIbHOCTH NPU CPAaBHUBAHUU
€CTECTBEHHBIX U MCKYCCTBEHHBIX
skocucrteM. PopMHUpoBaHUE
COOCTBEHHOM MO3UIIMHU IO OTHOIIEHUIO
K Onostornyeckoil nHpopMaluu,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.
Pa3BuTtue nozHaBaTeabHOrO HHTEpECA K
M3y4eHUI0 OMOJIOTHH B ITpoIecce
M3YyUYEHUS JIOTIOJHUTENILHOTO
MaTepHuaia yueOHHKa

OmnpezneneHne 0OCHOBONOJIArarOMINX
noHATuil: 6uocepa, Hoochepa, )KUBOE
BEILIECTBO, OMOT€HHOE BEILECTBO,
6uoxocHoe BemecTBo. [IpoaykTuBHOE
o0I1eHue U B3auMo/IeiicTBHE B
MpoLecce COBMECTHOM yueOHOM

§23
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3aKOHOMEPHOCTH
CYLIECTBOBaHMs OnoChepbl

NESITEBHOCTH C YYETOM MO3UIIHU
JIPYTUX YYAaCTHHKOB JICATEIBHOCTH IPU
00CYXJIEHUH CTPYKTYPHI U TPAHULIBI
ounochepsl. CaMmocTosITEIbHAS
nH(POPMAIIMOHHOIIO3HABATEIbHAS
JEeSITeIbHOCTD C Pa3TMYHBIMU
HWCTOYHUKAMH HHPOpMAIIUK 00 YICHUHN
B.U. Bepnanackoro o 6uocdepe, posu
4eJioBeKa B U3MEHEHUU Ouocdepsl, eé

KPUTHYCCKAasA OLICHKA U MHTCPIIPCTALIUA.

dopmupoBaHue COOCTBEHHOU MTO3UITUU
10 OTHOIIEHHIO K OMOIOTHYECKON
nH(}OpMALINY, TIOTyJaeMON U3 Pa3HBIX
HCTOYHHKOB. Pa3Burie
MMO3HABATEIFHOTO HHTEpEca K
M3Y4YeHHUIO OMOJIOTUH B MIPOLIECCE
W3Y4YEeHHUSI TOTIOJTHUTEIHEHOTO
MaTtepuasna yueOHuKa

OmnpeneneHne 0CHOBOIIOIATAFOIINX
MOHSATHI: OMOr€OXUMUYECKUH UK,
3aKOH II00ANbHOTO 3aMBIKAHUS
OMOreOXMMHYECKOro KPyroBopoTa B
ounocdepe. [IpoaykTrBHOE 00IIIEHNE U
B3aMMOJICHICTBHE B ITPOIIECCE
COBMECTHOM y4eOHOU IeATeTbHOCTH C
y4ETOM IMO3UIINN APYTUX YIACTHUKOB
JEeSTEIbHOCTH MPHU 00CYXKACHUU
KpYyroBOpoOTa BellecTB B Ouocdepe.
CamocrosiTenbHas
MH(OPMAIIMOHHOIIO3HABATEIbHAS

§ 24




NESITeIbHOCTD C PA3JIMYHBIMU
HUCTOYHUKAMU MHPOPMALIUHU O
KpYroBOpOTE BelIecTB B Ouocdepe, eé
KpUTHYECKasl OI[CHKa U UHTEPIPETALIUS.
dopmupoBaHue cOOCTBEHHOH MO3UIIH
10 OTHOILIEHUIO K OMOJIOTHYECKOH
nH(pOpMalNH, OIy4aeMON U3 pa3HbIX
UCTOYHUKOB. Pa3Butne
[I03HABATEIbHOIO UHTEpEca K
U3Yy4eHUI0 OMOJIOTHH B ITpoLecce
M3YYEHUS JTOTIOTHUTEIILHOTO
Matepuaina yueOHuka OmnpeneneHue
OCHOBOIIOJIATrafOIINX TOHATUI:
¢dopmanus Vcya, nmepBuuHBIN OyIIBOH,
METAHOT€HHbIE apXeu.

32

UYenoseuecTBO B Ouochepe
3emiu

Omnpenenenre 0CHOBONOJATAIOIINX
MIOHSATUI: YCTOWYNBOE PA3BUTHE.
[IpoaykTuBHOE 0O0LIIEHUE U
B3aMMOJICHICTBHE B ITPOIIECCE
COBMECTHOHM Y4eOHOM /IeATEIbHOCTH C
Y4€TOM NO3ULINN APYTUX YYACTHUKOB
JeSITebHOCTH IIPU OOCYXIEHUH POJIb
4enoBeka B onocdepe.
CamocrosTenbHas
MH(}OPMAaLIMOHHOIIO3HABATEIbHAS
NeSITeNIbHOCTD C Pa3IMuYHbIMU
HMCTOYHUKAMU UH(OpPMAIIU O
npobiaemMax yCTOHYUBOTO pa3BUTHS, €€
KpUTHYECKAs OLIEHKA U UHTEPIPETaL.
dopmupoBaHue cOOCTBEHHOH MO3UINH

3armcu B
TETPaIu
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CocymiecTBoBanue
MIPUPOJIBI M YEIOBEYECTBA

PesepBHbIii yPOK.
O0600111eHNE TEMBI
«Coo01iecTBa 1
9KOJIOTHYECKHE CUCTEMBDY

10 OTHOILEHUIO K OMOJIOTMUYECKON
nH(OpMAIINH, TTOITY4aeMON U3 Pa3HBIX
HCTOYHUKOB.

Omnpenenenre 0CHOBOMOIATAIOIINX
MOHSTUI: YCTOMYMBOE Pa3BUTHUE.
[IpoaykTrBHOE OOLIECHHE U
B3aMMOJICHCTBHE B IIPOLIECCE
COBMECTHOM yueOHOU IeATeTbHOCTH C
y4ETOM IMO3UIINN APYTUX YIACTHUKOB
JEeSITEIBHOCTH TP 0OCYKIEHUH POJIb
4yenoBeka B omocdepe.
CamocTtosTenbHas
nH(OPMALIMOHHOIIO3HABATEIbHAS
NEeSTENbHOCTD C Pa3IMYHBIMU
HMCTOYHUKAMU UH(POPMAITUH O
mpo0ieMax yCTOMUYMBOTO pa3BUTHS, €€
KpUTHYECKAs OLICHKA U UHTEPIPETaIIHSL.
dopMupoBaHUEe COOCTBEHHOMN MO3UITUU
110 OTHOIIEHUIO K OMOJIOTHYECKOM
nH(pOpMaIIUY, TOTy4aeMON U3 Pa3HbIX
WCTOYHUKOB. PazBurtue
M03HABATEIBHOTO UHTEpEca K
M3y4eHHUI0 OMOJIOTHH B IIpoIecce
M3y4YEeHUS OTIOTHUTEILHOTO
MaTtepuasna yueOHuKa

JleMOHCTpanus HaBbIKOB
MO3HaBaTENbHON pedexcuu.
[IpoaykTuBHOE OOIIIEHUE U
B3aUMOJICHICTBHE B ITPOIIECCE

3amnucu B
TeTpaau




COBMECTHOM y4eOHOM NIeATeITLHOCTH C
y4€TOM MO3UIIMH IPYTUX YYACTHUKOB
JeATEIbHOCTH. JJleMoHCcTpaus
BJIQJICHUS S3BIKOBBIMH CPEJICTBAMH.
YBepeHHOE N0JIb30BaHUE
OMOJIOTHYECKOU TEPMUHOJIOTHEH.
JleMoHCTpanus BiIaieHUEeM IPUEMAMHU
y4eOHO-UCCIIeIOBATENbCKON U
MIPOEKTHOM ESITEIbHOCTU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* buosorus, 10 xknace/ [laceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AkuronepHoe o61ecTBo «M3marenbeTBo
«ITpocsenienue»

* buonorwus, 11 kmace/ Kamenckuit A.A., Kacnepckas E.K., CuBormazos B.I1.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue /Tlox pen. [laceunuka B.B., AkuronepHoe o61miectBo «M3narenscTBo
«IIpocsemieHue»

METOANYECKHUE MATEPHUAJIBI JIJISA 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/

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

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/
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