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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070rHUs) HAa YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEHHO-HAYUHBIE MPEAMETHIY.
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NPEIMETHI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEUUTHh NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOpa3oBaHHeM. B To xke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATENIFHBIX M PAa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MpPOoQOpHEHTAIeH
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIacTM Hay4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHeH, MEOUIMHON, SKOJOTHEH, IMCHUXOJOTHUEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus” na€t npencraBieHre O LEIH U 3a1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOIEHHOM ypOBHE, ONpEelsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM MU Temawm,
pacmpezienieHue Mo KiiaccaM, peKOMEHIYyeT MOCIe0BaTeIbHOCTh U3YUEHUS Y4eOHOT0 MaTepuana
C y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTUKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH IMPUHITUTT
MIPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O00IIEero o0pa3oBaHus,
Omaromaps 4yeMy [pPOCMaTpHBAaeTCs  HAIMPaBICHHOCTh Ha  MOCIEAyIoIlee  Pa3BUTHUE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOTO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeX HOro OTHOIIEHUS K OKpyXarolled NpupogHOoi cpene. B mporpamme mo
OMOJIOTHH TakXe IMOKa3aHbl BO3MOXXHOCTH ydeOHoro mpeamera «buonorus» B peanuszanuu
tpeboBanuii ®I'OC COO k mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYalolUXcs MO0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOHbIil npeamer «buosorus» Ha ypoBHE CpeAHEro 0oO0IIero oOpa3oBaHHUs 3aBeplIacT
Ouonoruuyeckoe 0Opa3oBaHKE B IIKOJE U OPUEHTHPOBAH Ha paclIUpeHue U yrayOsaeHue 3HaHUN
oOyyaromuxcst O JKMBOH TNpUpPO/AE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouosoruw,
AMOPHOJIOTHN U OUOJIOTHMH Pa3BUTHsL, T€HETUKHU, CEIEKIMH, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHHSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npenmera «buosorus» Ha yriyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrHMyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPelHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAEp)KaHUsS
COCTABIISIET CHUCTEMa OHWOJOTHYECKUX 3HAHWH, MOJYYCHHBIX IMPH H3YyYCHHH OOYYaIOIUMHUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/eoB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kmaccax 3T 3HaHUS MOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbI U YTIyOIeHbI
Ouosnornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
00X 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIHHO BKIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKIATHOTO M TIOMCKOBOTO XapaKTepa, KOTOPble MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MOCIEAYIONETro BeiOOpa npodeccun. Bo3mokHa Takke WMHTETpanus OMOJIOTHYECKHX 3HAHHUHA C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TIOTYYCHHBIMU 00YJaIOMIUMUCS TIPU U3y4EeHUU (DU3HKH, XUMUH,
reorpauu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeamery "buomorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOAbI K M3yueHUIo Ouosoruu. COriacHoO UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIsl KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHHU3alluu,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHOJIOTHH,
AMOPHUOJIOTUY U OUOJIOTUH PA3BUTHS, TEHETHKH M CENEKIINU, OMOTEXHOJIIOTUN U CHHTETUYECKOU
OMONIOTHH, AaKTyaJU3UpPYIOTCS 3HAaHUS OOydYalommMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢duznonoruu yenoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTHU U
ydeHue o omocdepe.

VYueOublii mpeamer «buomorus» Tpu3BaH O00ECHEYUTh OCBOCHUE OOYYaIOUIMMHUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpTraHu3Ma, MOMYJSIUU, OHOIEHO03a, SKOCHUCTEMBI, O BBIIAIOIIUXCS
HAyYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIICIOBAaHUAX B OMOJOTHH, MPHUKIAIHBIX aCMeKTax
Ouonornyeckux 3HaHWM. /g pa3BUTHS W MONAep)KaHUSI MHTEpeca 0O0YJaromuXcs K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OMOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHON
obsacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Lenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBJa/ICHUE
0o0y4JalmMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTrO paHTa U IPHUOOPETECHUE YMEHUN MCIIOIb30BaTh 3TH 3HAHUS B (OPMUPOBAHUU MHTEpECA
K OomnpeneneHHoi o6sactu mpodecCHOHATbHON NEATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOTO 3aBeIeHUs sl IPOAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtrxkenue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMNX 3a1au:

OCBOCHHE  OOYYAIOIMMHUCS  CHUCTEMbI  OMOJIOTMUECKMX 3HAHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMUSX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIHS, BHI,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSX W COBPEMEHHBIX HCCJICJIOBAHMIX B
OMOoJIOTHH;

O3HAKOMJICHHE  OOYyYaroIMXCSi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOJBIL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJIEKYJISpHON U KIETOYHOM OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTUH PA3BUTHS, TCHETUKU M CEJICKIINH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEIEHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHUE OOYYaIOUIMMUCS YMEHHUSIMH: CaMOCTOSITEIbHO HAaXOIWTh, aHAJIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAIUIO; TOIH30BATHCS OMOJIOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MpoOIeMaMH YelIOBEYECTBA; OLICHUBATh MOCIEICTBUS



CBOEH JEATENHbHOCTH IO OTHOIICHHWIO K OKPYKAIOIIeH NPUPOIHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COOMIONATH MEpBI
npodMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHUI B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HEAEATEIbHOCTH B YPE3BBIYAMHBIX CUTYalUAX MPUPOTHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjioruu;

pa3BUTHE Yy 00YYAOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OHOJIOTHU,
pelaeMbIMi €10 MpoOJIeMaMu, METOJ0JIOTHeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCIEIOBAHUMA, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIMTAHHUE Y OOYYarOIIUXCs LIEHHOCTHOTO OTHOLICHHS K >KMBOW NMPHUPOJAE B LIEJIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTMYECKOH, TI€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuoOpeTeHre 00yJaroIMMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHue TpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONEHHUS Mep
npoQMIaKTUKK  3a0oJjieBaHUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX IPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JJIi OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAWBHIYaTbHON
00pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mMoOcienyromeMy MpodeccuoHaIbHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHIWBUIYaJbHBIMA HMHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

OO0miee ymucliO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJIOTMM Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 uwaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpPEACTB OOyueHUs OMOJIIOTUH
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANpPaBIEHHOCTH Ha MPOIOJDKEHHE
OMoNIOTHYeCKOro 00pa3oBaHWs B OPTaHM3ALMUAX CPEIHETO MPOPECCHOHATHHOTO M BBICHIETO
o0Opa3oBaHusl.

OO0s13aTenbHBIM YCIIOBHEM IPU OOy4YeHHU OWOJIOTHMHM HAa YIiyOJIEHHOM YpPOBHE SIBISETCS
MpOBEICHUE J1abOpaTOPHBIX U TMpakTHueckux pador. Takxke yuacTtue oOydarmmxcs B
BBIIOJIHEHNH  TPOEKTHBIX W y4eOHO-HMCCIIEIOBATENILCKUX — paboT, TeMaThKa KOTOPBIX
OTpeNieNsIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTaldbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE CCIIE0OBAHUS B OMOJIOTUH.

3HavyeHrue OuoOJOrHMM B (DOPMUPOBAHHHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie c¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
HPUPOJIBIL.

JleMoHCTpaLuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMH HayKaMmy», «CucreMa OMOIOTHYEeCKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

KuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOPraHMU3alUs, CaMOBOCIPOU3BEIACHUE, PA3qPAKUMOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIM,
OpraHU3MEHHBIM, MO YJIIIHOHHO-BUI0BO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
6uocdepusbiil. IIporueccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
Kuznp kak opma cymecTBoBaHus Matepuu. Hayku, u3ydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSX OpraHU3alllu.

N3yuenue xuBbIXx cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHaTue o 3aBUCMMOM UM HE3aBUCUMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ HocTOBEpHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ylbTaToB. [IpHUMHbBI HCKa)KE€HUSI pe3ylbTaTOB KCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmunpelr U cxembl: «OCHOBHbIE TPU3HAKH JKU3HW», «bHOJOrHMYecKkre CcucTeMbly,
«CBONCTBa )KMBON MaTepum», Y pOBHH OPraHU3ALMH KUBOM MPUPOIb», «CTpOeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpraHOB  UEJIOBEYECKOTO  OpPraHHU3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH PUPOIBD».

O6opynoBanue: 1abopaTtopHOE 000OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOCHHH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPHU M3YyYEHUHM JKHUBBIX
CUCTEM.

Tema 3. buosiorust KiieTrku



Knerka — cTpyKTypHO-(pyHKIMOHAJIbHAS €IMHUIA XKHUBOTrO. MCTOpUS OTKPBITHS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMU: MHKPOCKONHMA, Xpomarorpadus,
anekTpodope3, MeTOJ MEuYeHbIX aTroMoB, AudQepeHnHanIbHOe  EHTpU(YTrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyyenue Kiemox.

JemMoHCcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaTbl PACTUTEIbHBIX, dKUBOTHBIX U
OaKTepHaAIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUYHON Oumosioruu (Xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeleCcTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOoM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUU O0€IKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapuisl. OOmui
IUIaH CTPOEHUs U (U3NKO-XUMHUYECKHE CBOIcTBa yrieBoioB. buonornyeckue ¢yHKuuu
YTJIEBOJIOB.

Jlununel.  T'uppodunbHO-ruapodoOHBIe  cBoiicTBa.  Knaccudukanus — numnujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenne HykinemHOBBIX KUCIOT. HykineoTunsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonornueckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buomornueckue
¢byakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYHKH, UX (QYHKIUU B KIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CeksenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojyorusi: OMOXMMHYECKHEe M OHOopU3NYECKUE HCCIEOBaHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekynl. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ouzaun u opeanuieckui cunmes 6UOMONIEKY U
UX HenpUPOOHbIX AHATLO208.

JleMoOHCTpaLun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOAE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MPUPOIEN.



Tabmuner u cxembl: «llepuonnyeckas Tabiula XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYpbl OENmKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YIrieBoaoB», «CTpoeHHEe MOJEeKYI
nunuaoBy, «HykiienHOBbIE KUCIOTh», «CTpoeHue MOIeKyIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya u 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OeNKOB C ITOMOIIbIO KAUeCTBEHHBIX PEAKLIUII».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHbBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKApUOTHYECKOW KIeTkH. Kilerounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHMueckod MeMmOpaHbl. TpaHCIOPT BeUIECTB 4epes
M1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopt). Ilomynmponunaemocts memOpansl. PaGota
HATPUI-KaJIMEeBOTr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronuto3. Dx30muTo3. Kiletounas cTeHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTEeHU, rprOoB.

[Mutonnazma. Lluto3ons. Llutockener. JIBmwkenue mutorsazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyIsApHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHHTE3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBIi)
sHJOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas (yHkuus anmnaparta [onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutenbHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMUM MHUTOXOHIpUHA W TUiacTuj. [lepBUuHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMJIACThl  BBICIIMX
pacTeHUN.

HemeMmOpanHnbie opranoussl kieTku CTpoeHre M QyHKIHMHM HEMEMOPAHHBIX OPraHOMOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIemoK.
Mukpotpy6ouku. Knerounsiii mentp. CTpoeHHe U JBHXKEHHE IKI'YTUKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Ob6onouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBelii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmMaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  JYKapHOT
(pacTUTENnsHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Sapo», «CTtpoeHue
HPOKAPUOTUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENaparbl PacTUTENIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHne cCTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopuas pabGora «ccienoBanue IasMoin3a U JEMIa3MoJIN3a B PaCTUTEIbHbIX
KJIETKax.

IIpakTnyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IHEPTUN B KJIETKe

AccuMUIAIMS U JUCCUMWIALUSA — JIBE€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH ®  TeTepoTpodHBIA. YyacTue KHUCIOpoAa B  OOMEHHBIX — MpoIleccax.
OHepreruyeckoe obOecrneueHue kietku: npespamieHue ATdD B 0OMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. OTianuns ¢GepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl U OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBuYHBI CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCucenHvlll U
oKcuzennvlli  omocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonno2o yeumpa. Ponps xmopomnactoB B mporecce porocunTe3a. CBeTOBas U TEMHOBAs
dazel. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bausinue paznuuHbIx GakToOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHuM3MOB-XEMOCHUHTETUKOB:  HUTPU(PHULUUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTEpUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’poOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH M BO30yIUTENH
0o1e3HeH.

AspoOHBIE OpraHW3Mbl. JTanbl YHEPreTHYeCKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIIOKO3bI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHUE. PO MUTOXOHIpHI B IpoLEcCcax
O6uonornyeckoro okucieHus. Lluxnnmdeckue peakuuu. OxuciautenabHoe (GochopuiinmpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTUIECKOT0 0OMEHa.

JleMoHCTpanuu

IToprpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Onrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladopaTtopnasi paGora «l3ydyeHue (epMEHTATUBHOTO pACHICIUICHUS TIEPOKCHUIIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBEHHOM WHGopMauuu. | 'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUIIIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIUICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu cenos. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umote3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsiys 0OMEHHBIX MpolieccoB B kieTke. Kiierounslil romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTHbie mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogpazos. Obpammuas mpancKkpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aboneBaHusl uenoBeka, KUBOTHbIX, pactenui. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayusa u ananuz 6orvuux maccueos («bigdatar) cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxrepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIIH BUPYCay.

Tema 8. J/Ku3HeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. MuHtepdaza u muro3. OcoOeHHOCTH
MpoILIeCCOoB, mpoTekatonux B uHTepdase. [loaroroBka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMH M TOCTCUHTETUYECKUN (IPEMUTOTUYECKUN) MEepUOIbI
uHTEp(Pa3bl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunmunsr  permmmkanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CUHTE3, aHTUIAPALIEIBHOCTh. MeXaHu3M
permukanuu - JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbl W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THIIbI
muto3a. Kaprokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsammst MUTOTHYECKOTO MHKIa KiIeTku. [Iporpammupyemasi KieTo4Hasi THOENb —
arornTo3.



Knerounoe sapo, XpoMocoMbl, (GyHKIIMOHATIbHASI TeHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemka» — buoungopmamuuecxkue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JemMoHCTpauMu

Tabmuipel u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuT0O3 B KJIeTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas padora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCco0EHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 4acTei MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUUNA U PaCHOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBEKa. TWNBI JKUBOTHBIX TKaHEW: AIUTEIHAIbHAs,
COEMHUTENbHAsA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTPOCHUs, (PYHKIMHA U PaCHOJIOKEHUS
TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpOeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBmxkeHue opraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPOMHU3MbI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Turanue opranuszmoB. [lornomnieHue BOJbI, YIIAEKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAapEHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xenesbl. [IuimeBapuTenpHas cucTemMa 4esioBeka.

Hpixanue opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us razoB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe U JIErovHOE
IbIXaHue. JIpIxaHue MO3BOHOYHBIX YUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasi CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWIALINH JIETKUX Y TITUIl 1 MJIEKONMUTAIOMUX. Perymnsius npixanus. JprxarenbHbie 00BEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYABl M KpoBb. Kpyru



KpOBOOOpaIieHHs..  OBOJIIOIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepiia u e€ perynsius.

Boinenenune y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BblieneHus. DuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBAaHME KaK MEXaHU3Mbl pabOThl OPraHOB BbiAeNeHus. CBs3b MOJOCTH Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cUCTEMaMU. BplieneHrne y MO3BOHOYHBIX XKMUBOTHBIX M dYesioBeka. [loukwm.
Crpoenue u ¢pyHkunonupoBanue Heppona. Ob6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKON 3N ThI. OUTOHITUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIE. 3alllMTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema uyesnoBeka. KieTOUHBIH M TyMmMOpajdbHBI HMMMYHHUTET.
BpoxxnéHupli W TpPHOOPETEHHBIM  crieU(PUISCKUH UMMYHUTET. Teopuss KIOHAJIBHO-
cenektuBHoro nmmynurera (I1. Opmux, ®@. M. bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bp0oXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a001€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBbie BeliecTBa M MX
3HAYCHHE.

HepBHast cucrema u peduiekTopHas peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCJIO0XKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KHUBOTHBIX. Pedrexc u pednexropnas ayra. besycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['ymMopasibHast peryisiuuss W SHAOKPUHHAS CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue ropMOHOB. B3auMMOCBSI3b HEPBHOU U
SHAOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLuu

[Toptper: U. I1. I1aBnos.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY, «MHOTOKIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUI»,
«KopueBsie cucrembr», «Ctpoenue ctebisa», «CTpoeHHe IHMCTOBOW IUIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CHUCTEMay,
«BeiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIIIby, «MMyHUTETY,
«KumeuHomnonoctHpie», «CxeMa UTaHus pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHe H0KIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIONINX),
«HepBHas cuctema dyenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJITFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
AK3EMIUISIPhl KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/EIOB, BIAXKHBIC MTperapaThl
JKUBOTHBIX, CKEJIEThI TTI03BOHOYHBIX, KOJUIEKITUN OECITO3BOHOYHBIX )KHBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM IMOYBEHHOTO U BO3AYIIHOTO TIHTAHUS PACTECHUH,
pacuieruieHusl Kpaxmana U OenkoB moj JeicTBueM (QepMeHTOB, 000pyAOBaHHE IS



JIEMOHCTPALIMHU ONBITOB MO U3MEPEHUIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGopaTropHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOkeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISILNS, (pparMeHTalus, KIOHUPOBAaHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramersl. Meiio3. Cranguu Mmeitosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 y JKMBOTHBIX. [loyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE W AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObI OIIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JIATYIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOeHHOCTU APOOJIEHUsT MIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JMCTKH (TACTPYJISLINS).
3akiaZKka OpPraHOB W TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTen
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS MHAYKIMA). 3akiajka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HEpapXUUYeCKUX B3aMMOJEWCTBUI reHoB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX M TMO3BOHOYHBIX >KHUBOTHBIX.
bronoruueckoe 3HaueHue MPSMOro M HENPSAMOrO Pa3BUTHUSA, UX PAaCHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >XUBOTHBIX. @akTOpbl PETYJSIMM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M ueioBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

PasmHoxeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Omnog0TBOpEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETryISIIIUU OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanuu

[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl U cxembl: «BereraTuBHOe pazMHOKeHUE», « THUIBI GECHOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH U CIEPMaTO30Uaa,
«OcHOBHBIE CTaJuMU OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHe», «Pa3BuTHEe MaiicKoro
Kyka», «Pa3Butne capaHum», «PazButue IATymKn», «/[BoiiHOE OIIOAOTBOPEHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJbHBIX M JABYIOJBbHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM HHUKI MXa», <«OKW3HEHHBI UK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHKe: CBETOBOM MHUKPOCKOII, MUKPOTIPETapaThl SUIEKICTOK U CIIEPMaTO30H/I0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIECH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengpens, I'. ne
®pusa, T. Moprana. Ponp oreuecTBEHHbIX yU€HBIX B pa3BuTuUM reHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /1. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHBIE
IeHbl, aJlbTEPHATUBHbIE IPU3HAKH, JIOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTast JIMHUS, THOPUABI, reHOTHN, (QeHoturn. OCHOBHBIE METOJbl TCHETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-T€HETUYECKHI.

JdeMoHcTpanun

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. M. Baswiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuis! u cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIIBaHUS.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FT€eHETHUECKUX HUCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB nepBoro noxoieHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacieruienust npu3HakoB. LluTonoruueckre 0OCHOBBI MOHOTHOPUTHOTO CKpelMBaHus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBaHMUS.
Pacmiennienue npu3HaKkoB MIPpU HETIOJIHOM IOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uToIornueckie 0OCHOBBI AUTUOPUTHOTO CKPELUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAapYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HAaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBI M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX € TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECWCTBHE TIE€HA.
MHoxecTBEHHBIM auienu3M. BsaumozeiicTBue HeaulenbHBIX T'€HOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS pPACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO3AUH —
MuKpoOnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
MOKOJIEHUSX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToprpetsr: I'. Menaens, T. Mopras.



Tabmumpl 1 cxembl: «llepBriii U BTOpO# 3akoHBI MeHnens», «petuii 3akon Menaens»,
«Ananuzupyolee ckpelupanuey, «Hemnonnoe nomuaupoBanue», «CLemnieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30h by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», «MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAIlMU 3aKOHOB €IUHO00pa3usi rHOPUAO0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JPO30(OUITBD».

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopneiictBue reHotuna u cpeabl npu (HopMupoBaHMM (GEeHOTHNA. V3MEHUYUBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHbIE MpPHU3HAKK. BUIbl  HM3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIECTBEHHAS.

MonudukanronHass U3MEHUYUBOCTb. Ponb cpeabl B (GOpMUpPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psjn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enHoTunuueckass M3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIUYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKONW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTHBHASS M3MEHYUBOCTh. Meiio3 M TOJIOBOM TPOIlecCC — OCHOBAa KOMOWHATHUBHOM
W3MEHUYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JaHUH T'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/ieJiax OJIHOI'O BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUM. SIAEpHBIE M IUTOIIA3MATHYECKUE MYTaIlUH.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (PaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanuu

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOCTHY, «MOIU(PUKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHyeckue
3a005IeBaHUS YellOBeKay, «Buapl MyTammii.

OOopynoBaHue: >KHBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHunBOCTH. [locTpoeHre BapuallMOHHOTO psijia M BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaiuu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi NMporpaMma HUCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTonbl U3Y4YEeHUS TEHETUKH YeTIOBeKAa: TeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIUOHHO-CTATUCTUYECKUI, MOJEKYISIpHO-TeHeTHUYeCKuid. COBPEMEHHOE OMpeIesICHUE



TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomonisro [11[P-
ananmza. HacnencrBennsie 3a00eBanust yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApaclooKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUEHUU TeHETUYECKUX 3a00JIeBaHUI dYeloBeKa. MeauKo-reHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBaHMI B OOJIACTH PEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PHU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JleMoHCTpan U

Tabmumer u cxembl: «Kapuorum denoBekay, «MeToabl M3Y4YCHHs] TCHETUKH YEIOBEKay,
«["enetnueckue 3a00JIeBaHUS YEIOBEKAY.

IpakTnyeckas padora «CocTaBiIeHHE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenexnusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CeJIeKIMM U JoMectukauuu. Yuenue H. U.
BapunoBa o LleHTpax mpoucxoIeHus 1 MHOT0oOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pAacTeHUM U MOpoa KUBOTHbIX. CopT, MOpojaa, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBoct H. WM. BaBuioBa, ero 3Hauenue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIcKkyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnbiTanue npousBoautenei mo moromctBy. OTOop mo
TEHOTHITY C TIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIN3A
JHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ| CENeKIHMOHHOW paboTbl. PamuanuoHHbIl U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTalMid Yy KyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pPENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MTOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuAoBas rTuOpHaM3anus. bBIM3KOPOICTBEHHOE
CKpeIMBaHue, Wi UHOpUIUHT. HepoacTBeHHOE CKpelirMBaHue, Wi ayTopuauHr. ['eTreposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMXKEHMSI CENEKLUUU pacTeHUd u
JKUBOTHBIX. «3e1EHAsl peGoNIOYUsLY.

CoxpaHeHHE U M3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHM M HX JUKHX
poauyel A co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL U1

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHOM HM3MEHYMBOCTH», «METOIbl CENEKIINN,
«Otnanénnas rubpuamnzanusy, «MyTareHes3y.

JlaboparopHasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JAOCTHUKEHHUS CENEKIIMU PACTeHHM W >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OUOTEXHOJIOTUA: XJIeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJIorui. [Ipon3BoacTBO O€nKa, aMMHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUS T€HOMOB C LIEJIbIO ITOJIyYE€HUsI OPIraHU3MOB U X KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYaroIuecs B IpUpoie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHM PacCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpumu3anmus W comartudeckuii smOpuoreHe3. lcmosib3oBaHue
raliouIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX anmumen 6 meouyute. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIWLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHusi U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl U T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBbI
XPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TEHHOU
WHXCHEPUU.

Menununckue o6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTab010MHBINM aHaIU3, TEHOLIEHTPUYECKHUI aHAIN3 POTeOMa YeI0BeKa /ISl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OvonH)xeHepusi s pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEAMIUHCKUX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TpPEXMEpPHOro OMONPUHTHHIa M
ckaddonauHra s peueHus 3a1a4 NepcoHaTN3UPOBAHHON METULIUHBI.

CoznlaHue BEKTOPHBIX BaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYISPHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
CoJiep KalllX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMs YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLuu

Tabmupl u  cxembl: «/crnonb3oBaHWE  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHKeHepusn», «[ eHHas HHXKXEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHonorus — BaKHeIas npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xaeHne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010rHH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3MA. JKu3Hb
Y Hay4Has JearenpHocTs Y. JlapBuHa.



JBwkymue cwibl dBomonnu  BuaoB 1o Y. JlapBuHy (BBICOKas HWHTCHCHUBHOCTH
pPasMHOKEHHUSI OpPraHMU3MOB, HACJIEACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HeltpanbHas TeopHs 2BOJIIOIIH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouosorus. 3HauyeHUE SBOJIIOIMOHHON T€Oopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukosn, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (o K. Jluanew)», «JlecTHHIIAa >KHUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (OpMUPOBaHHS NPUCHOCOONICHUH Yy pacTeHHH u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHHe», «llopoasl romyOei», «MHoroobpasue
KyJbTYpHBIX (hopM KamycTh», «I[lopoabl TOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIICHHS IBMKYLUIUX CHUJI 3BOJIHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MUKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak B3JeMeHTapHas eAuHULA 3BosolMH. COBpEeMEHHbIE METOJbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a NOMyIIsIliMK KaK
3JIEMEHTApHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeThdeckoro paBHoBecus J[k. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAaKTOPHI (IBMDKYIIME CHIIBI) OBOJIONUH. MyTalMOHHBIA IpoIecc.
Kom0OunatuBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmulLiouHO020 20pabIUKA.
CHudicenue 2eHemuyecko2o0 pasHooopaszus: npuduHvl u ciredcmeus. Ilposaenenue 3¢hghexma
Opetiha 2enos 6 Oonvuwiux u manvix nonyaayusx. Murpamuu. W3omsmus momymisiun:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS ).

EcrectBennblif oTO0p — Hampapistomuil ¢aktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, paspbiBaroliuil (nu3pynTuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIOLINS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpraHU3MOB KakK pe3ysibTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOieHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsr npucnocodaeHuit
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrHYECKHe, OHOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
M3onsanuss — ximroueBoil ¢akrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHMSL:
ajsionaTpudeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(momummonau3anus, THOpuan3anus ). JIUTeTbHOCTh YBOTIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BONIONMOHHOM OuoNOrMM B pa3paboOTKe HAYYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035ieB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHUYUBOCTHY, «[loMyNnsalnoOHHas CTPYKTypa BUIAY,
«Cxema mposiBiieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKyIme CHIBI  DBOJIOIHN,



«IKONOTHYeCKass H3O0JIAMMS TOMYJISAIUA CeBaHCKOM dopenny», «l'eorpaduueckas H3OISIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoi», «llomynsannoHHble BOJIHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBeHHOro otbopay, «Popmbl OOpbOBI 32
CYyILECTBOBAHHEY, «MHIyCcTpHalIbHbII MEJIAHU3M», «KuBble HCKOIIaEMBbIE»,
«IloKkpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KHUBOTHBIXY,
«Puznonoruueckue agantanun», «IIpucrmocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIILHOCTBY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumoOOpazoBaHMEe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTMUYECKOe BMJI000pa3oBaHME BHUJOB cHUHUIL, «[losnmmionasl pacreHuit», «KamycTHo-
peneYHbINA THOPHIY.

ObopynoBanue: repdapun pacTeHHU, KOJUICKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTHUI U 3Bepel pa3HbIX BHUJOB, repbdapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBLIMXCS Pa3IMUHBIMU CIIOCOOAMH.

JlabopaTropnasi padora «BrIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M e€ pe3yJibTaThl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOJIIOIHH.
ITepexoanbie GopMbl U GUIIOrEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus osBomouuu. CpaBHeHue ¢uiopel U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-90HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTraBU3Mbl. MOJNIEKYyISpHO-
reHeTUYeCKne, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOJAbl HM3YyYEHHUs  HBOJIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METOIbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBLEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (MpaBuWJjia)  3BONIOUMHU. [lpunyun  cmenvl  QpyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaLuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKHH Psi/l JIOIAaN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «PuHHOPUTH), «CeMeHHble ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emnny, «Jpeiid koHTUHEHTOB», «Pemukthl», «HavanbHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OpraHbD»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YellOBeKa W LIMMIaH3e», «[JaBHbIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHMW3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [IpoucxosxkaeHue U pa3BuTHe :KM3HU HA 3emJie

Hayunble rumoTessl MpPOMCXOXKIEHUS JXU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMUSI O 3apOXKAECHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onvitamMu @. Penu, JI. Cnamnanuany, JI. Iacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKO# »BomroMHU. [ImanerapHas (reojsoruyeckasi) SBOJTIOHS.
XuMHUECKasi HBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonmmepoB u3 MoHoMmepoB. KoauepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

Uctopuss 3emnu u Meroabl €€ wu3ydeHusd. lckomaemble OpraHM4ecKHE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasE U aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Opomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEeHHblE MUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emisie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tanbl HBOJIONMU BhICIIUX pacTeHud. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenust. [IponcxoxaeHne BETKOBBIX PACTEHUH.

OcHOBHBIE 93Tallbl 3BOJIOIUHN XKUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIe. DBOIIOIUS TO3BOHOYHBIX. [IponcxoxacHne aMmpuOuil M penTHIni.
[TpoucxoxaeHne MIICKOMHUTAIUX ¥ NTUll. [lpuHOun xmodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie 10 3paM U MEepUoaM: apXei, MpoTepo30H, Naneo301, Me3030H,
KaiiHOo30#. OOmias xapakTepuCTHKa KJIMMara U Treojiornyeckux mporeccoB. [losBineHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpgenn, I'. Mémnep, C. Mumep, I'. IOpn.

Tabmune! u cxembl: «Cxema ombita @. Penu», «Cxema onsita JI. [TacTepa mo u3yueHuro
CcaM03apoXKJIeHHs XU3HM», «Cxema ombita C. Mumepa, I'. FOpu», «3tansl HeopraHndeckou
sBoOLIMNY, «['eoxpoHosoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYECKOW SBOIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuMOHOreHe3a», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHUPAy,
«ApoMop¢o3bl  KUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«UYneHucToHorue», «PbIOBIY, «3EMHOBOHBIEY, «IIpecmbikaromuecs», «IItuue,
«Muekonmrarone», «Pa3BuTue IKM3HM B apxeWckou apey», «Pa3BuTHe JKH3HU B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B MNAJNECO30MCKONM dpe», «Pa3BuTue KHU3HH B
ME3030MCKOl 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHMYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPTraHMUYECKHUX OCTATKOB OPIaHH3MOB.

Bupryaabnas snaboparopHas padora «MoaenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CUHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnass pabora «lI3yueHne u onucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckass padora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3pnensl u 3anaun auTponosioruv. MeToabl aHTPOIIOJIOT UH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHeie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka ¢ KUBOTHBIMHU. (CuHcTeMaTHUECKOE€ IOJIOKEHHE  YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosioruyecKkue, (HU3HO0IOro-OMOXUMHUYECKHe, MoBeAeHYecKkne. OTIHuus YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XkK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CootHorieHre OMOJOTHUYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBexkooOpasHble 00€3bsiHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE INpEAKH JroAcH. YeaoBeK yMenblid, NepBble M3TOTOBIEHUS OpyIuid Tpyaa. Yenosek
MPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofiel 3a mpeaensl Adpuku. YenoBek reinenbOeprekuii —
001K TpeIOK HeaHAePTaTHLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUN
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3yMHbII COBPEMEHHOIO THUIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenerika u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALMAX YEIOBEKa.
MyrtaunonHsIi nponecc U nonumoppusm. [lonynasuuoHHble BOJIHBI, Apeiid TeHOB, MUTpALUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosibime pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHAS (PKBaTOpHAlIbHAs), MOHTOJIOMIHAs (a3MaTCKO-aMepHKaHCcKas). Bpems u
NyTH paccelieHuss 4YesloBeka Mo 1iaHere. EnuHCTBO uenoBeweckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOreHHOCT, 4egoBeKa K  pa3HbIM  YCIOBHUSIM
OKpyKaromiel cpensl. BiausHue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurmHapaple  MeToabl B (u3uyeckor  (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIMOHHAS ~ AQHTPOIOJIOTMSIT M TMaJl€OAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
buocounaneHple  uccleNOBaHMS ~— NPUPOABI  yenoBeka.  MccimenoBaHue — KO3BOJIIOLUU
OMOJIOTMYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpaL UK



[Toptpetsi: Y. dapBun, JI. Jluku, S. SA. Porunckuii, M. M. I'epacumoB.

Tabmumer uw  cxembl: «MeTOAsl  aHTPOMONOTUNY», «[ ONIOBHOW MO3T  YEIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKEJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOrEHe3a», «JBOJIOLIUOHHOE JPEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymenblii», «HenoBek mpaMoxoaauuiny, «JleHUCOBCKUM YeI0BEK»
«Heanpepranbupl»y, «KpomanboHIbD, «lIpenkn udenoBekay», «IOTambl 3BOJIIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEeH, IPeIMETOB MaTepUalbHONW KyJIBTYphl IIPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMU W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpadmu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4elloBEeKa M uepena LIMMIaH3€, MOJENb KUCTH YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IIPEIKOB YEIIOBEKA.

Jladoparopuasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHHS CKelieTa 4YeJOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUi YETIOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY/KAKIIeH cpenoit

3apoxaeHue U pasButhe sKojoruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skojoruu. CBsi3b
9KOJIOTMHM C APYTUMHU HayKaMH.

Mertonbl skosioruu. [loneBbie HaOmOnEHUS. DKCIIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMU,
pErHOHANIbHBIN U TJI00AJILHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4eJIOBEKa. JKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyesoBeyecTBa C MNpupofoid. PopMUPOBAHUE HKOJOTUYECKOW KyJIbTYpPBl U
HKOJIOTMYECKOM rpaMOTHOCTH HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuue!l 1 cxembl: «Paznensl skoiaorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKpYKaIOIIEH CpebD».

JlabopaTopnasi padora «l/3yueHne METOI0B 3KOJIOTHYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTM MX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (pakTOpoB:  abMoTHYecKue, OHOTHYecKue, aHTponoreHHsle.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kodoruueckux ¢akropos. Ilpauno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢pakropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJIOTWUYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas poisb ceera. doTonepuoausm.

Temmeparypa kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TolikntoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacteHuil K MoAJEp:KaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.



Cpenpl oOuTaHUs OPraHMW3MOB: BOJAHAs, HA3€MHO-BO3JAYILIHAs, MOYBEHHAs, TIyOMHHAs
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Iprucrnocobiaenns opranu3MoB K KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. Buennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xu3HeHHoW (opme. KuzHeHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTBHL. (OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KkBapTUpaHTCTBO, HaxyeOHM4YecTBO). Herpoduueckue B3auMOACHUCTBHS  (TOIMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IprHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL Ul

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILICHUIO K CBETY», « | eMI0KPOBHBIE )KUBOTHBIE», «XOJIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KXUBOTHBIX», «Cpenbl OOUTaHUS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KH3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «IDKOCUCTeMa XBOWHOro ecay, «llemm muTtaHusy,
«XuiaudectBoy, «Ilapasutuzmy, «Konkypenuus», «CumoOnosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu PacTCHW W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTMYECKHX  (HAKTOpOB, TepOapuul  CBETOJNIIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHETIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapuM ¥ KOJJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTULl U 3Bepel, repOapuu pacTeHHi, OTHOCSIIMUXCA K TuUrpodpuram,
KcepopuTam, Me30pHuTaM, KOMHATHBIE PACTEHHUS JJAaHHBIX TPYII, KOJUIEKIIUH IKHUBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00JIala0IINX
YepTaMud TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUIEKIIMH IKUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTUYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrisgBieHre TPUCTIOCOOIEHUN OPTraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIepPaTyphI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 pPa3HbIX MECT
oOUTaHUSY.

Tema 8. Jxos10rust BUIOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomgHOpomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHpPOBaHNUHU MPOCTPAHCTBEHHON CTPYKTYpHI oMy suil. OCHOBHBIE TIOKa3aTe ! MOMYJISALUU:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

DKkonornyeckass CTpykTypa momymsnuu. OlleHKa YHCICHHOCTH Tonyisinud. J(nHammka
nonysuu 1 e€ perysiuusd. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue AMHAMUKU
nonynsiuu. KpuBble pocTa ducieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsius



YUCIIEHHOCTH MOMYJSLMA: poiib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
Okojnorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonstue 00 »sKojMOrMUecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humd. [loteHnumansHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsiuuii. Apeanbsl BUAOB. BuIbl M KX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjgornueckue HWHBa3UU
YyKEpPOJHBIX BUJOB.

JleMoOHCTpaL U

IToprper: Ix. WM. XarunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTMYECKUE XapaKTePUCTHUKU Monyasuuny, «IpoctpancTBennas
CTPYKTypa mnonyasauun», «Bo3pacTHble mnupamuasl nomymsquu», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpraHuzMamu», «Mojens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOneHust ceMsH pacTeHUN K PacCENCHUIO».

Tema 9. Jkos10rus cood1ecTB. IKOJOrH4YeCKHEe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTas cucrema (A. Jk. Tencnm). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abnorndeckue OI0KK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB U MOTOK SJHEPTUU B SKOCUCTEME.

OCHOBHBIE TOKA3aTeNIN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4eCKUe MUPaMHU/JIbl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JACHCTBUS Ha Ccykineccuu. KimMakcHoe cooOIIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.

[TpuponHbIEe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, NyCmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Pazmuums wmexay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oposckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus TropoJckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNM  OpraHM3MOB B
skocucteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM U  BEIIECTB MEXKAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMYMBOCTh OpPraHU3MOB, NOMYJISUUA M OSKOCUCTEM B  YCIOBUSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2ps3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030elicmausi. MeTo0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauuu

IToptper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIBHBIE TPYNIbl OPraHU3MOB B OJKOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAas, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», «IKOJIOTHUECKas mupamMuia OnomMacce», «IKOJIOTHUECKas
nupamuaa sHeprun», «OOpazoBanue Oonotay, «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie Mmoxapa», «IKocUcTemMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U MHOTOK
SHEPruu B arpoienosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJIEKIUH HACEKOMBIX, Yydejla NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypo0IKOCUCTEMBI».

JladopaTropnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YICHHCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKypcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepes3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH YT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmeranerapras 00oj04Yka 3eMiIH, TA€ CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Omocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBopoTbl  BemiectB U
OHoreoXMMHYECKHe HUKIBI (Yriiepo/a, a3ota). PutmMuuHocTs siBneHuil B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbI, TyCThIHU, TPOIHYECKHE Jieca,
BBICOKOTOphsl. Knnmar, pacTuTeNbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECYpCHOro TMOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLuu

[optpets: B. U. Bepnazackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eoctepsr 3emnu», «Kpyrosopor azora B npupozae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoze»,
«OcHoBHBIE OuOMBI cymmny», «Kimumarunueckue mosica 3emum», «Tywapay, «Taiiray,
«CMmemannbii  necy, «lllupokonuctBenubiii secy, «Ctenb», «CaBanHa», «IlycThiHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuy pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AyIIHOW cpenpl. OxpaHa Bo3Ayxa. 3arpsi3HeHue BoAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pazpymenue nousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpOIIOTEHHOE  BO3JEICTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI OXPaHbl NMPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npuponnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIEC IPUHIIMIIBI YCTOMYMUBOTO PAa3BUTHUS YeIOBEUECTBA U MpHUpOAbl. PamronanbHoe
NPUPOJONIONB30BAHUE M COXpaHeHHe Oumojorumueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEpOSITHbIE OCIIEACTBHSL.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocooo8 Hopbovl ¢ OUONOBPENCOECHUAMU.
Pexoncmpyxkyus mopckux u HazemHuvix 5Kocucmem.

JleMoHCTpaL U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue Truapocheps»,
«3arpszHenne 1mouBbl», «[lapuukoBbiii  3ddekT», «Ocobo oxpaHseMble NPUPOAHbBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OGopynoBanue: Qororpaduu  OXpaHSIEMbIX PACTEHWH W JKUBOTHBIX KpacHOW KHHTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 BUOJIOTI'A
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO O0IIEeTro 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CaMOOIPEACIICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYaAIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOCH  JCATCIILHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ yYCTAHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTUYECKOTO  OOpa3OBaHWS, Haluuue NPABOCO3HAHUS ~ IKOJOTHUECKOH  KYIbTYpHI,
CnOCOOHOCMU CMABUMb IEIH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMbI 110 OMOJOTUHU JOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCIHUTATEIBHON JEATEIHLHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHYECKHUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT IpOLlIecCaM CaMOIIO3HAHUSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXCHHSI K 3aKOHY W IPABOIOPSIIKY, YEJIOBEKY TPyJa W CTApIIEMy OKOJEHUIO, B3aMMHOTO
YBOXKCHHS, OCPEeKHOTO  OTHOIICHUS K  KyJAbTYpHOMY  HACICOUI0O W TPAJUIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii @eneparuu, Npupoe U OKpyKarolen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIUEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, IMO3UTUBHBIX BHYTPCHHHX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HATPABJICHUH BOCIIUTATEILHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaaaHcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOHMX KOHCTHUTYIIMOHHBIX IpaB H OOS3aHHOCTEH, yBaXeHHWE 3aKOHA U
MIPABOIIOPSIJIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH NIEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBICHUSM
COBPEMEHHOM JKU3HU U O0BSICHSATH €€

YMEHHE YUYUTHIBAaTh B CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMU [IEHHOCTSMU U COLUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHHUS YUCOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 3a/lad, YBAXKUTEIHHOIO OTHOIIEHUS K MHEHHUIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIBHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKON TPaXKIAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYDPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEAUI0 M MaMATHUKAM [PUPOJIBI,
JIoCTKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIGHUE W pa3BUTHE
OHMOJI0TUY, TOHUMAaHU 3HAU€HUs1 OMOJIOTHH B MIO3HAHUN 3aKOHOB IIPUPO/IBI, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c¢(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMUTENISAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAIULIMSIMHU HAPOJIOB
Poccum;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MIOHUMaHUE SMOIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHMYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO M KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3audHbIM cepaMm TmpodecCHOHATBHON NEeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIEC JKU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BaHUIO Ha MPOTSHKEHUH Bcel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTMYECKHU I11e51eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITAa IUIAHWPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH cpeibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX IPo0sIeM U IyTel UX pelIeHus;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJOTMU 3HAHHS U yMEHUS
OpU pEHICHUH MPOoOJeM, CBSI3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUI NOBEJCHUS B MPHUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHs B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE TPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HUX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHHUS, IKOJOTHYECKOW KYJbTYpbl, OIbITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K Y4YacTHIO B
HPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTMYECKON HAIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM IpPaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBOW M UUTATEILCKON KYJIbTYPhl KaK CPEJCTBA B3aUMOJIeHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolieM
MHUpEe KaK O €IUHCTBE NpUPOAbI, YelIOBEeKa U oOuecTBa, B IO3HAHUU IPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH Npo0dieM COXpaHEeHUsl IPUPOIHOTO paBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, IOUCKA MyTeH BbIXO/a U3 II00aTbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHUH B IEJSAX MOBBIMICHUS oOIIen
KYJIBTYpBl, €CTECTBEHHO-HAy4HOH TI'pPaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpPY’KaIOIIero MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS ULl peIIeHUs
npo6JeM B peabHbBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO AESITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJIOTUs» BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PCHHS OOYYAIOIIUXCS  MEKIMCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsI, UCCIIEJOBaHKE, HAONIOICHUE, U3MEPEHHUE, DKCICPUMEHT U JIPYTHE); YHHBEpCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYIIATUBHBIC), 00CCIICUNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COLMATbHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CHOCOOHOCTh o0yJarmuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMNHAPHBIC,
MHUPOBO33PECHUYECCKHE 3HAHHS W YHHBEpCAJbHbIC y4YeOHBIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAJIbHOM MTPAKTHKE.

B pesynpTare wu3ydeHus OWOJIOTMM Ha YpOBHE CpEIHEro o0mero oOpa3oBaHUS Y
oOygaromerocss Oyayr copMmupoBaHBI MMO3HABATEIBHBIC YHUBEPCAIBHBIC yUeOHBIC EHCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCAJIbHbIC YyUYeOHbIC [CHCTBUS, PpETYJISTUBHBIC YHHBEPCAJIbHbBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEIILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS IMPOTPAMMEI CPEIHEro OoO0IIero oOpa3oBaHMS
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 0a3oBbIe JJOrnYecKue JeHCTBHSA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTYyalU3HPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWUH MPUEMBI JIOTHYECKOTO MEBIIIICHUS (aHAIH3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUs1), PaCKPbhIBATh CMBICT OHOJIOTHYECKHX
MOHSTHI (BBLIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU OHIATUSIMH);

OTIPE/ICIIATh TEMHM JIEATEIHbHOCTH, 3a7aBas TMapaMeTPbl U KPUTEPUHU HX JOCTHIKCHWS,
COOTHOCHTH PE3yIbTAaThl JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

HCIIONIb30BaTh OMOJIOTHYECKUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3EeH U
OTHOIIICHUN B W3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OICHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIIOIHATH, pPa0OTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BHBaTh KPEATHUBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 0a30BBIe HCCJIEN0BATEIbCKHE AeHCTBUA:



BJIa/IETh HaBBIKAMH y4eOHO-HCCIIEA0BATEIbCKOM U MPOEKTHON NEATEIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] IPAKTUUECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsiX, B TOM YHCJE MPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(bopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHOU AEATEIHHOCTU U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBS3M U aKTyaJIU3UpOBaTh 3ajady, BbIABUIATH
rUnore3y e€ pelieHusl, HaxOAUThb AapryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh IOJYYEHHBbIE B XOJI€ PpELICHUS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABATEJIbHYI0O U  IPAKTUYECKYl0  oOsactu
KU3ZHEJEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
po0OJIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-MOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHeTre), aHAIM3UPOBaTh HMH(OpPMALMIO pa3IUYHBIX BHJIOB U (GOpM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jHyHbIE METOABI TpPU TOHCKE U OTOOpe
Ouosiornueckoi nHpopMaluu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUsI YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaIbHYIO (GOpMYy NpeACTaBICHUS OHOIOTHYECKOH
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TAOIUIIbI, PUCYHKH U IPYTroe);

WCIIOJIH30BaTh HAy4YHBIM S3bIK B KA4yeCTBE CPEJCTBA TpH padboTe C OHUOJIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKHe U MaTeMaTHYeCKHe 3HAKU U CHMBOJBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEoOpa3OBBIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJIa/IeTh HABbIKAMHU pACMO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1ajeHne YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€l CTBUSIMM:

1) o01menue:

OCYIIECTBIISITh KOMMYHHKAIIMN BO BCEX cepax >KU3HH, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CY)KICHHS OTHOCUTENIbHO BBIMIOJHEHHsI TpeiaraeMoi 3aJadd, YYUTHIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOra WA JUCKYCCUN);



pacro3HaBaTh HEBEpOAJTbHBIE CpPEICTBA OOIICHHS, MOHUMATh 3HAYCHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTHU I1EPETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHSA, NMOHMMAaTh HAMEPCHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHOU (opme
(GbopMyITUPOBATH CBOM BO3PAKCHHUS;

pPa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAas IeATeJbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUAYaJTbHON pabOTHI MpHU
peleHn OMONIOTUYECKO MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dhopM B3aUMOJICHCTBUSI PU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXKIOT0 4jeHa KOJIJICKTHBA,

NPUHUMATh LIEJTM COBMECTHOM JESTEIbHOCTH, OPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHON pabOThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXKJIOI'0 y4aCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WJEH C IMO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3NIMYHBIX CHUTYaIUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JACHCTBHUAMM:

1) camoopranu3zanms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS IS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYAIUsX;

BBIOMpaTh HA OCHOBE OMOJOTMYECKHUX 3HAHHI IEIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEHMCTBUSIX M TOCTYNKAaX IO OTHOLICHHWIO K >KMBOM NPHUPOJAE, CBOEMY 3IO0POBBIO U 310POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOW JESATENBHOCTH U
JKU3HEHHBIX CUTYalHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaThH POPMHUPOBAHUIO U TIPOSBICHUIO IITMPOKOM IPYAUILIUU B Pa3HBIX 00JIaCTSIX
3HAHMA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIAJICTh HAaBBIKAMU I103HABATEJIbHON pe(IEeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, MCIIOIB30BaTh MPUEMBI pedieKcuu
JUISL OLICHKU CUTYal[H, BIOOpa BEPHOT'O PELICHMUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ce0s1 M APYrUX:
NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;
IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIIMOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IMO3UIMU APYrOro 4eI0BEKa.
INPEJIAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHbI Ha obecnieueHre npouiIbHOro o0yueHust 00yqarommxcs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYecKue s OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CHOCOOBI JICMCTBUH TI0 OCBOCHHIO, WHTEPIpPETAMM W NPeoOpa3sOBaHUIO 3HAHWM, BHIBI
NeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUH M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHBI 110 T0J1aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIi OUMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbBl MHpA, B IIO3HAHUU 3aKOHOB IPHUPOABI U
pelieHny podieM paloOHAIbHOIO IPUPOIONOIL30BaHMS, O BKJIAJIE POCCUMCKUX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBONOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, rOMeocTas,
caMOperyJsilysl, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, HN3MEHUYUBOCTb, POCT U PAa3BUTHE),
O6uonornyeckne Teopun (kiaetouHas Tteopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nentpax
MHOT000pa3usi ¥ MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTEHHI), 3aKOHBI (€IUHOO0Opa3usi MOTOMKOB
NEPBOro MOKOJIEHMS, pacIIEIJICHHUs], YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBEHHOM wu3aMeHuumBocth H. M. BaBwiioBa), mpuHLIHIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAaHUS, UCIOJb3YEMBIX B OMOJOTHYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHuil,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
MIPOLIECCOB )KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAIICHUs] SHEPTUH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpoHOro TUIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOpUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTaHABJIMBATh B3aUMOCBS3U MEX]y OpraHOWJAMHU KJIETKHM M UX (PYHKIMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUIMHU, MEXY OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M WX (QYHKUUAMH, MEXKAY CHUCTEMaMH OPraHOB M HX
GyHKIUSAME, MEXAY JTanaMd oOMeHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKJIOB OPraHuM3MOB, J3TalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu Cpebl OOUTAHHUS;

YMEHUE BBISBIIATh OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHUCTEM, B TOM YHCIE PacTEeHU,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

yYMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXJy HCCIEyeMbIMH OHOJOTHYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE padOThI, COONIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1eib UCCIeI0BaHus, aHATM3UPOBATh MOJYYEHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIWIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOILIECTB, W IYyOJHMYHO TPEACTABIATH
MOJTy4YEHHBIC PE3yJbTAaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouonornu W MenWIUHBI (KJIOHHMPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBICHHOE
W3MEHEHHE TeHOMA U CO3/[aHHEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHanbHON AEITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHCTBA, MHUILIEBON
NPOMBIIIICHHOCTH, YIIyOJATh TIO3HABAaTENbHBI HMHTEPEC, HAINpaBIICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPecCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmetHble pe3yabTaThl OCBOEGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJIOTHYECKUX MpoOJIeM 4YeloBEYeCcTBa, a TAKkKe B PEIIEHUU BOMPOCOB
palMOHAILHOTO TPUPOIONONBG30BaHUs, W B (POPMHUPOBAHUHM IEHHOCTHOTO OTHOIICHHUS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIAJIe POCCUHCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIeTh CUCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpeAeTeHUs U
MOHMMaHHUE CYINTHOCTH OCHOBOTIOJATAIOMIMX OWOJIOTUYECKAX TEPMHHOB M TIOHSATHHA (BUI,
sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomtonrionHass Teopust Y. JlapBuHa,
CHUHTETHYEeCKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HampaBJICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTUYeCKOro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUnoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMMCaHUE, H3MEpeHHe,



HaOJI0IeHUE, YKCIIEPUMEHT), CIIOCO0aMU BBISBICHUS M OLIEHKU aHTPOIOIEHHBIX M3MEHEHHUH B
IPUPOJIE;

YMEHHUE BBIACIATh CYHICCTBEHHBIC NPU3HAKU: BHUJIOB, OHOTEOIICHO30B, IKOCHUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALIUHN, TPUCIOCOOICHHOCTH OPTraHU3MOB K Cpe/ie OOMTaHus, YepelOBaHUS
HaIpaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUM, JBUXKYIIUMHU
CHJIaMH aHTPOIIOI'€HE3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCHCTEM U IPUCHOCOOIEHUSMHU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IMPUCIIOCOOICHHOCTh BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE WCIOIB30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, CIMHCTBA YEIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3us BHJOB M 3KOCHUCTEM KaK YCJIOBHUS COCYILECTBOBAaHHUS HPUPOABI U
YeJI0BEYECTBA;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATH NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHia TPU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHUE BBIIBUraTh TUIOTE3bl, MPOBEPATb HUX SKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopMynupys 1elb UCCIeI0BaHUs, aHATM3UPOBATh OJyUYSHHbIE PE3YyJIbTAThI U 1€1aTh BBIBOADI;

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHEe, TMPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(EpEeHIUIX;

YMEHHUE OIIeHMBAaTh THUIOTE3bl W TEOPUU O TMPOUCXOXKICHUM >KU3HH, 4YellOBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOco0ax MpeAoTBpAlleHUs TI100abHbIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONB30BAHMS, MEIUIMHbI, OHOTEeXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35AMCTBA, MUILIEBOM MPOMBIINIJIEHHOCTH, YIIyOIsITh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOJIOTMYEecKoro o0pa3oBaHHsS B OpPraHM3alUsAX CPEAHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KoaunuecTBO 4acoB Yder peanuzanuu
Neo HaumeHoBaHue pa3iesioB U TeM Kontpoan- Ilpakru- IJeKTpoHHBbIE (MM(POBbIe) NPOrpaMMbl
n/n NnporpaMmmbl Bcero HBIE yecKHue 06pa3OBaTe.m,H],1e pecypchbl | BOCIUTAHUSA U
padoThI padoThl Npo(OpHEHTANHOHHOT O
MHHHUMYMA
https://lesson.academy- VYcraHoBieHue
1 buonorusa kak Hayka 1
content.myschool.edu.ru/06/10 | nopepurenbHBIX
https: . - 7|
) JKUBBIE CHCTEMBI 1 UX H3ydeHHE ) ttps://lesson.academy OTHOIUECHUU MEXKIY
content.myschool.edu.ru/06/10 | yuprenem u
https: . -
3 T — ) 0.5 ttps://lesson.academy oOyuarommmcs,
content.myschool.edu.ru/06/10  crioco6cTBYrOIINX
4 XHMUUECKas OPraHH3AIMS KICTKH 10 1 https://lesson.academy- IMO3UTUBHOMY
content.myschool.edu.ru/06/10 BOCITPUSATHIO
https://lesson.academy- yyanmmucs TpedoBaHuit
5 Crpoenue 1 GYHKIMH KIETKH 8 2 content.myschool.edu.rui/06/10 i ipocs6 yuuTens.
6 OOMeH BelIeCTB U NpeBpalleHue 9 | https://lesson.academy- [ToGyxnenue
SHEPTUH B KIETKE content.myschool.edu.ru/06/10 o0yJaromuxcst
7 Hacnencreennast nungopmanus u 9 05 https://lesson.academy- CcOOMI0IaTh Ha ypOKe
peanusaiys e€ B KJIE€TKe : content.myschool.edu.ru/06/10 ~ OOLIETIPUHSTHIE HOPMBI
8 JKW3HEHHBIN UK KIETKU 6 1 https://lesson.academy- e
B content.myschool.edu.ru/06/10 OBIIIEHHS CO CTApIIIMH
9 Ctpoenue u GyHKIIMH OPraHU3MOB 17 1.5 https://lesson.academy- (rammeni) 1
p YHEI p ) content.myschool.edu.ru/06/10 =~ ¢BCPCTHHKAMH
10 Pa3sMHOXeHHUE U pa3BUTHE OPraHU3MOB 8 1.5 https://lesson.academy- g)ﬁyanOHlHMI/ICSIg.
p p ) content.myschool.edu.ru/06/10 PraHU3alnst paboThI
) oOyJaronmxcs ¢
11 ['eneTnka — HayKa O HaCIEACTBEHHOCTH 2 05 https://lesson.academy- COMMATLHO HATHMOi
Y U3MEHYMBOCTH OPTaHU3MOB ) content.myschool.edu.ru/06/10 B 9
https://lesson.academy uropmaLeii 1o
: : ) MOBOJTy MOJIy4aeMoil Ha
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 11 1 1 content.myschool.edu.ru/06/10 ny y4
https://lesson.academy- YPOKE COUHATLHO
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 | bs: : y 3HaYUMOM HH(pOpMaLIUU

content.myschool.edu.ru/06/10




14

15

16

T'eneTuka uenoBeka

Cenexuusi OpraHu3MoB

brnorexHonorns n cuHTETHYECKas

Onoorus

0.5

https://lesson.academy-
content.myschool.edu.ru/06/10
https://lesson.academy-
content.myschool.edu.ru/06/10

https://lesson.academy-
content.myschool.edu.ru/06/10

— 00CyXKaTh,
BBICKA3bIBaTh MHEHHE.
[Tonnepxanue B
JIETCKOM KOJUIEKTHBE
JIEIOBOM, TPYKEITOOHOM
aTMoCQepBHl.
Nunnuuposanue
oOydJaronmxcs K
00CYKICHHIO,
BBICKA3bIBAHUIO CBOETO
MHEHUS, BBIpaOOTKE
CBOETO OTHOLICHHUS 110
IIOBOAY ITOJIy4aeMOU Ha
yYpOKe COLIUaIbHO
3HaYMMOM MH(pOpMAIIHH.
BricTpanBanue
BOCIIUTATEIbHON
JIESITEIIbHOCTH C YUE€TOM
KYJIBTYPHBIX pa3Tuauii
JIeTel, MOJI0BO3PACTHBIX
Y MH/IUBHUTYaITbHBIX
0COOEHHOCTEH.
[TpuBieueHNC BHUMAHHUS
oOyJarommxcs K
LIEHHOCTHOMY aCIeKTy
M3Yy4aeMbIX Ha ypOKe
SIBIICHHUI, TOHSTUH,
IIPUEMOB.
ITO3HABATEIIBHON
JeSITeTbHOCTH
00yJaroImxcsi.

AHanu3 peasbHOro
COCTOSIHUSI JIeN B
y4eOHOM KJiacce.




Haxoxnenue
[IEHHOCTHOT'O acIleKTa
y4e0HOT0 3HAHUS U
nHpopManuu,
o0ecrieyeHue ero
MOHUMAaHWUSI U
MIePEeKUBAHUS
00yJaroIuMuUCS.
[TpuBeueHe BHUMAHHUS
o0yJarommxcs K
00CyXI1aeMOH Ha ypOKe
nHpopManuu,
AKTUBU3AIAN
Opranuzanus padoTsI
o0yJaronmxcs ¢
COITMAIIEHO 3HAYMMOM
uHpopManuei mo
MOBOJIY MOJIy4aeMoOi Ha
YPOKE COIMaIHHO
3HAYMMOU MH(pOpMAIHH
— 00CyXaTh,
BBICKA3bIBATh MHEHHE.
[ToOyxath
oOyJaromuxcs
co0JII01aTh HA ypOKe
MPUHIUIBI Y4eOHOH
JUCIATUTHHBI 1
CaMOOPTaHU3aI1H.
Co3maBsaTh B Kj1acce
y4eOHbIE IPYIIIHI.
YupaBnare yueOHbIMU
TPYMIaMH C HENbI0
BOBJICYCHUS
o0yJaronuxcs B




nporecc o0y4eHus: u
BOCITUTaHUSI, MOTHBUPYSI
uX y4eOHo-
MI03HABAaTEIbHYIO
JeSITEIbHOCTb.
OpraHu3oBbIBaTh
9KCKYPCHUH, TOXOJIBI,
OKCTICMIUH U T.II.
3amuniarh JOCTOMHCTBO
Y MHTEPECHI
o0yJarommxcs,
MIOMOT'aTh JIETSM,
OKa3aBIINMCSI B
KOH(DJIMKTHOW CUTyaIMH
W/Wy HeOIarompusITHRIX
YCIIOBUSIX.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KJIACC

9KOCHCTEMA

Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM Kourpoan- IIpakTu- nuppoBbIe
p P p p
n/n  MmporpaMmmel Bcero = Hble YyecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
3apoxICHUE U pa3BUTHE https://lesson.academy-
1 3BOJIFOLMOHHBIX TIPECTABIICHHIT B 4 content.myschool.edu.ru/06/11
Ounonorun
. https://lesson.academy-
2 MHKpOSBOMIOLIS 11 €€ pesyNbTaThI 14 2 content.myschool.edu.ru/06/11
. https://lesson.academy-
3 MakpooBoOLHs 1 e€ pesyIILTaTh! 6 content.myschool.edu.ru/06/11
IIpoucxoxaeHue u pa3BUTHE )KU3HU https://lesson.academy-
4 Ha 3eMIie 15 1 L5 content.myschool.edu.ru/06/11
[IpoucxoxaeHne 4enoBeKa — https://lesson.academy-
S AHTPOIIOTCHE3 10 1 1 content.myschool.edu.ru/06/11
DKoJorusi — Hayka o https://lesson.academy-
¢ B3aHMOOTHOLICHHSX OPraHU3MOB U ; 05 content.myschool.edu.ru/06/11
HAJIOPTaHU3MEHHBIX CUCTEM C '
OKpY>Karollen cperon
https://lesson.academy-
! OpranusMe! 1 cpesia OHTaHHs ? ! 1.5 content.myschool.edu.ru/06/11
. https://lesson.academy-
8 IKOIIOTHS BHOB M HONYNANMH ? 1 0.5 content.myschool.edu.ru/06/11
9 DKOI0TrHs COOOIIECTB. 12 0.5 https://lesson.academy-
JKOJIOIHYECKHE CHCTEMBI : content.myschool.edu.ru/06/11
10 buocdepa — rmobanpHas 6 . https://lesson.academy-

content.myschool.edu.ru/06/11

Yuer peanuzauuu
NMPorpamMmMbl
BOCIIMTAHMS U
npo¢opHeHTAIIHOHHOTO
MHHHMYMa

YcraHoBneHue
JIOBEPHUTENBHBIX OTHOIICHUH
MEXKIy yUUTEIeM U
obydaromumcs,
CHOCOOCTBYIOIINX
MO3UTHBHOMY BOCTIPHSATHIO
yJanuMucs TpeOoBaHUHA 1
Mpoch0 yUHUTES.
[MoGyxnenue o0yyaromuxcs
co0roIaTh Ha YpOKe
00IIenpUHATHIE HOPMBI
IMMOBCACHUSA, IIpaBUJIa
OOILEHHUS CO CTAPUINMH
(yuurensmm) u
CBEpPCTHUKAMHU
(oOy4JarommMucs).
Opranusanust paboTh
00y4aroIIUXCs C COLUATBHO
3HaYMMO UH(pOpMaIuen o
TIOBOJTY ITOJTy4aeMoi Ha
YPOKE COIMAIbHO 3HAYNMOM
uHpOpMaIUK — 00CYXKIaTh,
BBICKa3bIBaTh MHCHHE.
[Mognepskanue B 1ETCKOM
KOJUICKTHBE JICJIOBOM,
JIPYXKet00HOH aTMOCheEphI.
Nuunuuposanue
00yJaronuxcs K




11

12

UYenoBek U OKpysKarolas cpeaa

PesepBHOE Bpems

https://lesson.academy-
content.myschool.edu.ru/06/11

00CyXIeHHIO,
BBICKa3bIBAaHHIO CBOETO
MHEHUS, BEIPAaOOTKE CBOETO
OTHOILEHHUS TI0 TIOBOTY
[OJIy4aeMOU Ha ypoKe
COLMAJIBHO 3HAYUMOM
WHPOpPMALIUH.
BricTpanBanue
BOCIIUTATEIbHOU
JESITETLHOCTU C YUETOM
KYJIBTYPHBIX pa3iInyuuii
JleTel, IOJIOBO3PACTHBIX U
WHIWUBUAYAJTbHBIX
0COOEHHOCTEH.
[IpuBneyeHre BHUMAHUS
o0yJaromuxcs K
HEHHOCTHOMY acIeKTy
N3y4YaeMbIX Ha yPOKe
SIBIICHHH, TIOHSATHH,
pUEMOB.

MO03HaBaTENbHON
JeSITEBbHOCTH
00y4aroIIUXCs.

AHanu3 peaqbHOTO
COCTOSIHUS [IeJ1 B y4eOHOM
KJiacce.

Haxosxienne eHHOCTHOTO
acrekTa yueOHOTo 3HaHUS U
nH(popMaIum, odecredeHue
€ro IIOHUMaHusA "
TIepEKUBAHUS
00yJaromuMucs.
HpI/IBHCT-IeHI/Ie BHUMAaHUA
00yJaronuxcs K
o0cyx/1aeMoOi Ha ypoKe
WH(POPMALUH, aKTUBHU3ALUH
Opranuzaius paboTel




OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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00ydarommxcs ¢ COUaNIbHO
3HAYNMOH MHPOPMAIHEH 110
MOBO/Y MOJTy4aeMOu Ha
YPOKE COIMATBHO 3HAYUMOM
nH(pOpMaIUU — 00CYXKAATh,
BBICKa3bIBaTh MHCHUE.
[ToOyxaaTh 0OyJArOIIUXCSE
co0roIaTh Ha YPOKe
MIPUHIIUIIEI y9eOHON
JUCHUATUTHHBI 1
caMOOpraHHU3allHH.
CoznaBats B Kiacce
y4eOHBIC TPYIIIIHL.
YrpaBnare yaueOHbIMH
TPYIIAaMH C [ENBI0
BOBJICUEHUS 00yUaromuXcs B
Mpolecc 00y4eHUs U
BOCIIUTAHUS, MOTUBUPYSI UX
y4e0HO-TI03HABATEIHHYIO
JIESITEIBHOCTb.
OpraHu3oBbIBAThH
9KCKYPCHH, MOXOIB,
SKCHETUIAN U T.11.
3amuInare JOCTOMHCTBO U
HHTEpEChl 00yJaroIuXCs,
MOMOTaTh JICTSM,
OKa3aBIIUMCS B
KOH(JIUKTHON CUTYaIH
W/W¥ HeOMarONPUATHBIX
YCIIOBHSIX.




IHOYPOYHOE IINIAHUPOBAHHUE

Hdara OcHoBHBIE ®opMHUpOBaHUE Peasmmzanus
BH/IBI HKIHOHAJIbLHOM MPOrpaMMmbl
! bynku porp DJIeKTPOHHBIE HU(POBLIE
Tema ypoka AesITeJIbHOCTH | TPAMOTHOCTH BOCIIUTAHUsA/
KoJnuecTBo yacos o0pa3oBaTe/ibHbIE pecypchl
N o0yuarommxcs npogeccruona-
[
/' Ha ypoke JILHOTO
wn MHHHMYMa
IInan = @axr Kontponb- IIpaktu- YcraHosieHue
Bcero Hble yecKue JIOBEPUTETBHBIX
padoThI paéoTbl | OTHOLICHHI
MEXAY yIUTEIeM
Crymanue AHanu3upoBaTh, ¥ 00yYarOIIIMCS,
BHOTOITS KaK y4uTEN, HUHTEPIPETUPOBAThL CIMOCOOCTBYIONIHX
COMILICKCHAS HAVKA I pabota ¢ JNaHHBIE U IeNaTh MO3UTUBHOMY
1 Y HCTOYHAKAMHU COOTBETCTBYIOIINE 1 BOCIIPHATHIO https://quick.apkpro.ru/q/LFISEdEo
KaK 9acTh COBPEMEHHOTO qAIAMICS
obmectsa nHpopmanuy, BBIBOJIBI y 1
AHAIIU3 CXEM, TpeOOBaHUH U
TabIII] MpoCchO yduuTens.
IToGyxnenue
OTtbop n YHA
o0yJarmuxcs
CpaBHEHHE
JKuBble crucTeMBI U X co0io1aTh Ha
2 N Marepuana 1o 1
CBOICTBa ypoke
HECKOJIbKUM
OOIIETIPHHSATHIC
HCTOYHHKAM
c B HOPMBI
JylIaHue CIIOMHHUTb U TOBEICHHS,
ngTeJm, TIPUMEHUTD MpaBMIa OGIIeHHs
pabora ¢ COOTBETCTBYIOIIINE €O CTapuHMH
NCTOYHHKAMH €CTECTBEHHO- (yanrensmu) u
nHdopmannmn Hay4YHBIC 3HAHHS;
3 Vpomnenas oprammaus | JUbIRNIONL SRS B N | httpst//quick.apkpro.ru/g/$i2GBU3
JKUBBIX CUCTEM 6 ’ P ’ (obyuarommmucs). PS-/7quIck.apkpro.ruiq £
TabIUI] HCTIOIb30BaTh U Opranmsars
C%S}laBaTB paGoTEI
OOBSCHUTEIIbHBIE 00yuaromuxcs ¢
MOZIEIN 1 COLMAIBHO
MIPECTABICHAS SHATHMOH
Hctopust oTKpbITHS 1 Pemenne un(opManueii mo
4 U3Y4EHHUSI KIETKH. IPOOIEMHBIX 1 HIOBOLY
Knerounas Teopus 3a7a4 HoIy4aeMol Ha
5 Metons! MonekynsipHoll | Beimonnenue AHanu3upoBaTs, 1 0.5 YPOKE COLMAJILHO




Y KJICTOYHOM OMOJIOTMH. | TIPAKTHYECKOH | MHTEpHpPETHPOBATh
IIpakTrdeckas padora paboThI JAHHBIC U [1eJIaTh
«M3yueHne MeTo10B COOTBETCTBYIOIIIHE
KJIIETOYHOW OHOTIOTHH BBIBOJIBI
(xpomatorpadus,
anektpodopes,
muddepeHnmansHOE
HEHTPU(YTUpOBaHHUE,
TILIP)»
Craymranue AHaIN3UPOBATH,
yUHTeNs, HUHTEPIPETHPOBATh
N aboTa ¢ aHHBIC U JeTaTh
XUMHUYECKUH COCTaB P A A
HNCTOYHHKaAMHU COOTBETCTBYIOILIUE
KJIETKH
uHpOpMaIuH, BBIBOJIBI
aHaJIN3 CXeM,
TabIUI]
OT160p 1
MuHepainbHble BEIECTBA = CpPaBHEHUE
KJIETKH, UX Marepuaa 1o
Ouosorudeckas poib HECKOJIbKUM
HUCTOYHUKAM
BrinonHenue BcnomuuTh u
J1a00PATOPHBIX | MPUMCHHUTH
aboT COOTBETCTBYIOIIIHE
Opranudeckue BelecTBa P s
€CTECTBEHHO-
KJIETKH — OeJKH. HAVHLLE SHAMMS:
JlabopaTopHnas paboTa i ’
pacnos3HaBaTb, 0.5
«O06HapykeHHe OEIKOB ¢
HCTIONB30BaTh U
MIOMOIIBIO
. CO3/1aBaTh
Ka4eCTBEHHBIX peaKkuuin
OOBSCHUTEIbHBIE
MOJIETH 1
MIPEACTaBICHUS
Cnymanue AHanu3npoBars,
yauTens, MHTEPIIPETHPOBATh
CaoiicTBa, paboTa ¢ JIaHHBIE U JIeNIaTh
KJaccu(uKaIus u COOTBETCTBYIOILLIHAE
NCTOYHHKAMHU
(hyHKIMN OENTKOB BBIBOJIbI
nHdopmanny,

aHalIu3 CXEM,

3HAYUMOM
nHpOpPMALINH —
00cyxaTh,
BBICKa3bIBATh
MHCHHE.
[Tonnepxxanue B
JIETCKOM
KOJIJICKTHBE
JICIIOBOM,
JIpYXKeTF0OHOH
aTMochephl.
Wuunuuposanue
oOyJaromuxcs K
00CyXIeHuIO,
BBICKa3bIBAaHUIO
CBOETO MHCHHUS,
BEIpaOOTKE CBOETO
OTHOIIICHUS 110
MOBOY
[10JIy4aeMO Ha
YPOKE COIMAaTIBHO
3HAUMMOU
HHPOPMALIUH.
BricTpanBanue
BOCIIATATEIHHOMN
JIESTETTBHOCTH C
y4eTOM
KYJBTYPHBIX
paznuuuii getei,
MOJIOBO3PACTHBIX
u
WHAWBUIYaJIbHBIX
ocoOeHHOCTEH.
[IpuBneueHue
BHUMAaHUS
00yJaroImuxcs K
LECHHOCTHOMY
aCTIeKTy
M3y4aeMbIX Ha

https://quick.apkpro.ru/q/eBBvWx1A

https://quick.apkpro.ru/q/eBBvWx1A




TaOJIHL

Craymranue Bcnomuuts 1
yaHTENS, MIPUMCHHUTH
paborta c COOTBETCTBYIOIIIHE
UCTOYHUKAMH CCTCCTBCHHO-
Opranuyeckue BEMECTBA | pH(OPMALUK HAYTHBIC SHARMA,
10 KOIETKH — YITIEBObI ’ pacro3HaBarb,
4 aHaJiu3 CXEM, UCIIOJB30BATh U
TabIMI CO3/1aBaTh
OOBSICHUTEIBHBIE
MOJIENHU U
IIpeCTaBICHUS
[Ipumenenue
OMOJIOrMYeCKUX
TEPMHUHOB U
1 Opra"uyeckue BEIIeCTBa | MOHATHIH,
KJIETKH — JIUITHBI BBISIBJICHUE
CYIIECTBEHHBIX
MIPU3HAKOB
TIPOIIECCOB
HyxnenHoBble KUCHAOTH. | BrimonHeHnue AHaIM3UPOBATh,
JIHK u PHK. nabopaTOPHBIX | HHTEPIPETUPOBATH
JlabopaTopHnas padoTa pabor JHHBIE U JeTaTh
12 «Hcenenosanme COOTBETCTBYIOILIAE 0.5
HYKIICHHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KIETOK BBIBOZLBL
pa3IMIHBIX
OpPTaHU3MOBY
Crymanue AHaM3UpoOBaTh,
YUUTEIIA, HHTEPIPETHPOBATH
CrpoeHue u GyHKIHH pabota ¢ JTAaHHBIC U JIeJIaTh
13 AT®. Ipyrue HACTOYHUKAMU COOTBETCTBYIOLLIHAE
Hykieosuarpupocdarsl | yrpopmanmm, BBIBO/JIbI
(HT®) aHaJIN3 CXeM,
TabIUI]
14 CGKBGHI/IPOBaHI/IC I[HK CJ'IyIHaHI/Ie AHaJ'II/ISI/IpOBaTI),
MeTo 151 TEHOMHKH, yuuTens, HHTEPIPETHPOBAThH

YpPOKE SIBJICHUH,
TIOHATHH,
MIPUEMOB.
[I03HABaTENbHON
JIESITeTTHHOCTH
00yJaroIIUXCS.
Amnanus
peasbpHOTO
COCTOSIHHMS JIeJT B
yueOHOM KJtacce.
Haxoxnenue
IIEHHOCTHOTO
acreKTa yueOHOro
3HaHUS U
nHpOpPMAaLNH,
obecrieueHne ero
TTOHUMAHUS U
TIepEeKMBAHUS
00yYarOIIUMHUCS.
IIpusneuenue
BHUMAaHUS
00yJaroIuXcs K
oOcyxmaeMoii Ha
ypoxke
HHpOpPMALNH,
AKTUBHU3AIAN
Opranuzanus
paboThI
o0y4armuxcs ¢
COLIMAJIBHO
3HAYUMOM
nHpOopManuei mno
MIOBOZY
MoJIy4aeMoi Ha
YPOKE COLMAIBEHO
3HAYUMOM
nHdopmanuu —
00CyX/1aTh,
BBICKa3bIBATh
MHEHHUE.
[ToGyxnate




TPAHCKPHUIITOMUKH, paboTa ¢ JTAHHBIC U JIEJIaTh oOyJaromuxcs
IIPOTCOMHUKH HACTOYHUKAMH COOTBETCTBYIOILIHE cobumoats Ha
uH(opMauH, BBIBOJIBI YPOKE NpHHIHIIBI
yaeOHOI
aHaIIN3 CXeM,
5 TUCTIATUTAHBI U
Tabimn caMOOpraHu3alny.
Co3naBats B
Craymranue BcnomHuUTh 1 KJacce yueOHble
YUHUTENS, NIpUMCHHUTD CPYIIIEL.
pa60Ta c COOTBCTCTBYIOLIINUE praBHﬂTB
€CTECTBEHHO-
HCTOYHUKAMU Y4eOHBIMH
N HAyYHBIC 3HAHUS,
MerTonbl CTPyKTYpHOI uHOpPMAITIK y > rpynmnamu ¢

15 ’ pacro3HaBartb, HENBIO

Ouosnoruu aHaJM3 CXeM
) HCTIOJB30BaTh U BOBJICUCHHUS
TaOIUI] CO3/1aBaTh oOygaromuxcs B
MOZCIH U U BOCIIUTAHUA,
TIPECTaBICHAS MOTHBHPYS HX
Tunel KIETOK. Pewenne y4ebHo-

16 IIpokapuoTrueckas TIPOOIEMHBIX MO3HABATENILHYIO
KIICTKa 3amad JIeSITEIIbHOCTb.
Crpoenne BrinonHenne OpranmsoBbiBath
DYKapHOTHYECKON MPaKTHYECKOH IKCKYpCHH,

17 KieTkd. [IpakTnueckas paboThI 0.5 HIOXO/bI,
pabota «M3yuenue ' OKCHEAUIAH 1 T.IT.
CBOMCTB KJIETOUHOM ammmark
MeMOpPaHbD JTOCTOWHCTBO H

HHTEPECH
Cnymanue
oOyuaromuxcs,
YUUTEIIA,
MMOMOTAaTh JIETSIM,
. pabora ¢
[MoBepxHOCTHBIH OKa3aBIIAMCS B
18 HCTOYHUKAMU .
ammapar KJIeTKH KOH(JIUKTHON
HHpOpMAINH,
CUTYyallMU U/HIU
aHallu3 CXeM,
HeOIarompusTHRIX
Ta0JIHII
YCIIOBHSX.
OnHOMEMOpaHHBIE Brinonnenue BcnoMuuTh 1
OpTaHOH[IBI KICTKH. MIPAKTHIECKOM MIPUMEHUTH

19 IIpakTryeckas padora paboThI COOTBETCTBYIOIIIUE 05
«3y4eHune MBUKECHUS €CTECTBEHHO- '

[IUTOILIa3MBbI B HAy4YHBIC 3HAHUS;
PaCTUTEIILHBIX KICTKAaX) pacrio3HaBars,




HCIIOJIB30BAaTh U

CO371aBaTh
OOBSCHUTEIBHBIC
MOJIETH U
TIPEACTABICHUS
ITonyaBTOHOMHBIE Brinonnenue AHanu3upoBarth,
OPTaHOHIBI KJICTKH: 71a00paTOPHBIX | MHTEPIPETHPOBAThH
MHUTOXOH/IPHH, pabor JaHHBIC U JIENaTh
TUTACTH/IBL. COOTBETCTBYIOIIIHE
20 JlabopatopHnas paboTa BEIBOJIBI 0.5
«MccnenoBanue
IU1a3MOJIN3a U
JIeTIa3MOoJIn3a B
PacTUTEIBHBIX KIETKaX)»
Cnymanue
yUUTeN,
HememOpanHbIe padora ¢
21 HUCTOYHUKAMU
OpPTraHOM[BI KJIETKU
nHpopmanuy,
aHaJIU3 CXeM,
TabIUI]
IIpumenenue AHaM3UpoOBaTh,
OMOJIOTMYECKUX | HMHTEPIPETHPOBATH
TEPMHHOB U JTAaHHBIE U JIeNaTh
2 Crpoenue 1 QyHKIHH MIOHATHIA, COOTBETCTBYIOIIHE
aapa BBISIBIICHUE BBIBO/IBI
CYIIECTBEHHBIX
TIPU3HAKOB
MIPOLIECCOB
BrinonHenue BcnomuuTh u
71a00paTOPHBIX | IPUMEHHUTh
CpaBHUTENBHAS pabor COOTBETCTBYIOIIIUE
XapaKTepUCTHKA KIETOK €CTECTBEHHO-
JyKapHOT. Hay4HBIC 3HAHUS;
23 JlabopaTopHast paboTa pacnosHaBaTb, 0.5
«3y4eHue cTpoeHus HCIONb30BaTh U
KJIIETOK Pa3IHIHBIX CO3/1aBaTh
OpraHu3MOB» 0OBSCHUTEIILHBIC
MOJIENHN |

TIPEACTaBICHUS




24

25

26

27

28

29

AccuMunsanusa U
JVCCUMUIISIINS — JBE
CTOPOHBI METa0OIH3MA.
Twumer oOMeHa BEIIECTB.
JlabopaTopHnas paboTa
«3yueHue
KaTaJIUTHYECKOH
AKTHBHOCTH ()EpPMEHTOB
(Ha mpuMepe aMuIIasbl
WJIM KaTaJla3bl)»

DepMeHTaTHUBHBII
XapakTep peakuuu
KJIETOYHOTO
MeTabonu3ma.
JlabopaTopHnas padoTa
«3yueHue
(hepMeHTaTHBHOTO
pacIierieHus
MIEPOKCHIIa BOJOPOa B
pPacTUTCITBHBIX U
JKUBOTHBIX KJICTKaX»

Benku-akTHBaTOpHI U
OCITKHU-HHTTOUTOPEI

ABTOTPO(HBIN THIT
oOMeHa BEIIECTB

doTocuHTE3

XeMocuHTe3.
JlabopaTopHast paboTa
«CpaBHEHHE IIPOLIECCOB
(otocuHTE3a H

Brinonnenue
mabopaTOpHBIX
pabot

Brinmonnenue
11a00paTOPHBIX
pabort

Cnywmanue
YUUTEIN,
pabota ¢
NCTOYHHKAMHU
nHpOpMaINH,
aHaJIN3 CXeM,
TabIUI]

OTtbop n
CpaBHCHHUE
MarepHana o
HECKOJIbKUM
HCTOYHHKAM

Pewenune
MIPOOIEMHBIX
3amad
Brinonnenue
71a00paTOPHBIX
pabor

AHanu3upoBarth,
HMHTEPIIPETHPOBATh
JaHHBIC U JIENaTh
COOTBETCTBYIOIIIHE
BBIBOJIBI

BcrioMuuTh M
TIPUMEHUTH
COOTBETCTBYIOLIUE
€CTECTBEHHO-
Hay4HbIC 3HAHUS;
pacrno3HaBarth,
HCITOJB30BaTh 1
CO3J1aBaTh
OOBSICHUTEILHEIE
MOJEITH 1
NIPEACTABICHUS

0.5

0.5




XEMOCHUHTE3ay

AHa’poOHbIE Brimonuenue AHanu3upoBaTsb,
OpraHu3Msl. Buabl 71a00paTOPHBIX | UHTEPHPETHPOBATh
30 OposKeHusL. pabor JTaHHBIE U JIeNaTh
JlabopaTopHnas paboTa COOTBETCTBYIOIIHE
«CpaBHEHHE TIPOIIECCOB BBIBOJIBI
OpOXKEHUSI U IBIXaHHSDY
IIpumenenue BcnoMHuth 1
OMOJIOTUYECKUX | NTPUMEHUTH
TEPMHHOB U COOTBETCTBYIOLINE
MOHATU, €CTECTBEHHO-
A»poOHBIE OpPraHNU3MBI. BBISIBIICHUE HayYHBIE 3HAHUS;
31 Oransl SJHEPreTUYECKOr0 | CYHIECTBEHHBIX | PAaclO3HABATh,
obOMeHa MIPU3HAKOB HCIONb30BaTh U
IIPOLIECCOB CO3/1aBaTh
0OBSICHUTEIILHBIC
MOJIENHU U
IIpeCTaBICHUS
Cnymanue AHanu3upoBath,
OHeprusi MeMOpaHHOTO YUHTENS, HMHTEPIPETUPOBATH
TpagleHTa IPOTOHOB. pabota c JTaHHBIE U JIeNaTh
32 Cunte3 AT®: pabora HUCTOYHUKAMU COOTBETCTBYIOILLIHAE
npoToHHOI AT®- nHpopmanuy, BBIBOJIbI
CUHTA3bI aHaJU3 CXeM,
TabIUI]
IIpumenenue BcnoMHuTh M
OMOJIOTUYECKUX | NTPUMEHUTH
TEPMHHOB U COOTBETCTBYIOIIHE
TIOHSITUH, €CTECTBEHHO-
BBISIBIICHUE Hay4HbIC 3HAHUS;
33 Peaxin marpuinoro CYILIECTBEHHBIX = paclo3HaBaTb,
CHHTE3a
IIPU3HAKOB HCIONb30BaTh U
HPOLIECCOB co3/1aBaTh
OOBSCHUTEIBHBIE
MOJIENHU U
IIpeJCTaBIECHHUS
IIpumenenue
34 Tpanckpumnus — OMOJIOTHYECKUX

MaTpuuHbli cuHTe3 PHK

TEPMUHOB U
TIOHSATH,




BBISIBJIICHUC

CYIIECTBEHHBIX
MIPU3HAKOB
MIPOLIECCOB
OTtbop 1 AHaIN3UPOBATH,
CpaBHEHHE HMHTEPIPETHPOBATh
35 Tpaucisamnus u e€ dTarsl MaTepuaa 1mo AHHBIE U JEIaTh
HECKOJIBKUM COOTBETCTBYIOIIIUE
HCTOYHHKAM BBIBOJIBI
[Ipumenenue BcnoMHuTh M
OMOJOTHYECKUX | NIPUMEHUTH
TEPMHUHOB U COOTBETCTBYIOIIIHE
TIOHSATHH, €CTECTBEHHO-
KonupoBanue .
BBISIBIICHUE Hay4YHBIC 3HAHUS;
36 AMHHOKHCIOT. POITh CYILECTBEHHBIX = pacno3HaBaTb,
puGocom B GrocurTese IIPU3HAKOB HCTIONb30BaTh U
6enka
IIPOIIECCOB CO3/1aBaTh
0OBSCHHUTEILHBIC
MOJIENHU U
IIpeCTaBICHUS
Cnymanue
yUHTels,
Opranuzaiys resoMa y paora ¢
37 MPOKapHUOT U YKapuoT HCTOHHHKAMH
nHpopmanuy,
aHaJIN3 CXeM,
Ta0IUIL
MonekynsipHbie Pemenue
38 MEXaHU3MBbI 3KCIIPECCUU | MTPOOIIEMHBIX
T€HOB Y 9yKapuoT 3a1a4
Bupycst — Brinosnnenue
BHEKJIETOUHBIE ()OPMBI MPaKTHYECKUX
KU3HU U O0JIUTaTHBIE pabor
39 Tapa3uTHl. 0.5
IIpakTryeckas padora
«Co3znanue Moaenu
BUpYCa»
Bupycusie 3a6oneBanust | Cirymanue AHaIN3UPOBaTh,
40 YeNI0BeKa, )KUBOTHBIX, yUuuTens, HHTEPIPETHPOBAThH
pacTeHui pabora ¢ JTAaHHBIC U JIeTIaTh




HCTOYHUKAMH
nHpOpMaNNH,
aHAJIN3 CXEM,
TabIUI]

COOTBETCTBYIOIIIUE
BBIBO/JIbI

41

42

HanoTexHoornu B
OMOJIOTHH ¥ MEIULINHE

JKM3HEHHBIN UK
KIETKHA

[Ipumenenue
OMOJIOTUIECKHIX
TEPMHHOB U
MOHATHH,
BBISIBJICHHC
CYIIECTBEHHBIX
MIPU3HAKOB
MIPOLIECCOB
[Ipumenenue
OHOJIOTMYECKUX
TEPMHHOB U
TIOHSITHH,
BBISIBJICHUC
CYIIECTBEHHBIX
MIPU3HAKOB
MIPOLIECCOB

BcnoMauTh M
MIPUMEHUTH
COOTBETCTBYIOIIIHE
€CTECTBEHHO-
HAyYHbBIC 3HAHUS;
pacrno3HaBaTh,
HCIIOJIB30BATh U
co3/1aBaTh
00BSACHUTEIbHEIE
MOJIENH U
MIPeICTaBICHUS

43

MartpuuHsblif CUHTE3
JHK

Cnymanue
yUHTes,
pabota ¢
HCTOYHUKAMH
HHpOpMAINH,
aHaJU3 CXEM,
Ta0IUIL

44

XPpOMOCOMBI.
JlabopaTopHnas paboTa
«M3y4yeHue xpoMocoM
Ha TOTOBBIX
MHKpOIIpenaparax»

Brinonnenue
mab0paTOPHBIX
pabor

0.5

45

Jlenenue xineTkn —
MHUTO3

Ot60p 1
CpaBHCHHUE
MarepHana mno
HECKOJBKUM
HCTOYHUKAM




Tunel KIETOK. Brinonnenue AHanu3upoBarth,
Kaproxunes u 7a00paTOPHEIX | MHTEPIPETHPOBAThH
IIUTOKHHES. pabort JaHHBIC U JIENaTh
JlabopatopHnas paboTa COOTBETCTBYIOIIHE
46 «Habmronenne Mmurosa B BBIBOJIBI 0.5
KJIETKaX KOHYMKA
KOpelllKa Jyka (Ha
TOTOBBIX
MUKpoOIpenapaTax)»
Craymranue
yUHTeNs,
Perynsmus ;kxM3HEeHHOTO pabota ¢
47 HUCTOYHUKAMHU
IIUKJIa KJIETOK
nHpopmanuy,
aHaJIU3 CXeM,
TabIUI]
IIpumenenue BcnoMHuTh M
OMOJIOTUYECKUX | NIPUMEHUTH
TEPMHHOB U COOTBETCTBYIOIINE
TIOHSITUH, €CTECTBEHHO-
BBISIBIICHUE Hay4HbIC 3HAHUS;
Opranusm Kak euHOe
48 Lenoe CYILIECTBEHHBIX = paclo3HaBaTb,
TIPU3HAKOB HCTIONIB30BaTh U
TIPOLIECCOB CO3/71aBaTh
OOBSCHHUTEIBHBIE
MOJIETH U
MIPECTaBICHUS
TkaHu pacteHuil. Brinonnenue
49 JlabopaTopHnas paboTa ma00paTOPHBIX 05
«3yueHue TkaHei pabot ’
pacTeHuiD»
TkaHM KUBOTHBIX U Beimonuenue
yeloBeKa. 71a00paTOPHBIX
50 JlabopaTopHast paboTa pabor 0.5
«3ydeHue TkaHel
JKMBOTHBIX»
Opransl. CucteMsl Beimonuenue
5 opraHoB. JlabopaTopHas | 71a0OpaTOPHBIX 0.5
pabora «M3yuenne pabor '

OpraHoB IIBETKOBOT'O




pacTeHus»

Pemenne
52 Ormnopa Tesla OpraHu3MOB | MPOOJIEMHBIX
3aj1au
Crnymranne AHanu3upoBaTsb,
y4uTes, HUHTEPIIPETUPOBATH
paborta ¢ JTAHHBIC U JIENIaTh
COOTBETCTBYIOILILE
HUCTOYHUKAMU
53 JIBrKeHne opraHu3MoB BBIBOJIBI
nHpopmanny,
aHaJIN3 CXEM,
Ta0IUIL
Cnymanue
YUUTEIIA,
pabota ¢
HCTOYHUKAMHU
54 IIuranue opraHu3MoB
nHpopmanny,
aHaJIN3 CXEM,
Ta0uIl
Cnymanue BcromHUTS T
YUUTEIS, MIPUMCHUTDH
paboTa ¢ COOTBETCTBYIOIIHE
€CTEeCTBEHHO-
[IuTanne MO3BOHOYHBIX | MCTOYHHUKAMU
KUBOTHELX HAyJYHBIC 3HAHUS;
. uH)pO
>3 IInmeBapurenbHas boparu pactiosHapate,
P AHaJIN3 CXEM, UCIIOJIB30BATh U
cUCcTeMa YesIoBeKa
Ta0IHII CO371aBaTh
00BSICHUTEIILHBIE
MOJIETN U
MIPEICTABICHHUS
IIpumenenue AHaM3UpPOBaTh,
OHMOJIOTHYECKUX | HHTEPIPETHPOBATH
TEPMHHOB U JTAHHBIC U [1EJIaTh
56 Jlprxanue opraHu3MoB TIOHSITHH, COOTBETCTBYIOLIUE
BBISIBJICHUE BBIBOJIBI
CYIIECTBEHHBIX

IIPU3HAKOB




MPOLIECCOB

OT160p 1
JlpIxaHKe MO3BOHOYHBIX CpapHerHe
57 Marepuaia 1o
JKMBOTHBIX U YeJIOBEKa
HECKOJIBKUM
HCTOYHHKAM
IIpumenenue
OMOJIOTUYECKUX
TEPMHUHOB U
53 Tpancnopt BeUeCTB y MIOHATHH,
OpPTaHU3MOB BBISIBIICHHUE
CYIIECTBEHHBIX
MIPU3HAKOB
MIPOLIECCOB
[Ipumenenue BcnoMuuTh 1
OMOJOTHYECKUX | NIPUMEHUTH
TEPMHUHOB U COOTBETCTBYIOIIIUE
TIOHSTHH, €CTECTBEHHO-
KpoBeHnocHas cucrema BBISIBIICHHUE Hay4YHBIC 3HAHUS;
59 MIO3BOHOYHBIX CYIIECTBEHHBIX | PAcliO3HABATh,
JKMBOTHBIX U YeJIOBEKa MIPU3HAKOB HCTIONb30BaTh U
MIPOIIECCOB CO3/1aBaTh
0OBSICHUTEIIbHBIC
MOJIENHU U
IIPEICTaBICHUS
Cnymanue
yUHTeIs,
aboTa ¢
60 Boinenenne y EICTO‘IHI/IKaMI/I
OpraHu3MOB
nHpopmanuy,
aHaJIN3 CXeM,
Ta0IUIL
IIpumenenue AHaIM3UPOBATh,
OMOJIOTHYECKHUX | HWHTEPIPETHPOBATH
TEPMHHOB U JAHHBIE U JIeNaTh
61 3auwma y opraHusMoB TIOHSATHH, COOTBETCTBYIOIINE
BBISIBJICHUE BBIBOJIBI
CYIECTBEHHBIX
MIPU3HAKOB

IIpoueccoB




62

63

64

65

NMMyHHas cucreMa
YeJI0BeKa

Paznpaxumocts u
perynsauus y
OpraHu3MoB

I'ymopanbHast perynsanus
U 3HJIOKpHHHAs CUCTEMA
JKUBOTHBIX U 4EJIOBEKA

DopMbl pa3MHOKEHHUS
OpraHu3MoB

[Ipumenenue
OHOJIOTMYECKUX
TEPMHHOB U
MOHATHH,
BBISIBJICHHC
CYIIECTBEHHBIX
MIPU3HAKOB
MIPOLIECCOB

Crnymranne
YUHTeNs,
paboTa ¢
HUCTOYHUKAMU
nHpopmanny,
aHaJIH3 CXeM,
TabIUI]

Pemenue
MPOOJIEMHBIX
3amay

Cnymanue
YUUTEJI,
pabora c
HUCTOYHUKAMHU
nHpopmanuy,
aHaJH3 CXeM,
Ta0IUIL

AHau3upoBaTh,
HHTEPIPETHPOBATH
JTaHHBIE U JIeNaTh
COOTBETCTBYIOILIUE
BBIBOJIBI

66

IlooBoe PA3MHOKCHUEC

IIpumenenue
OMOJIOTHUECKHIX
TEPMUHOB U
TIOHSTHH,
BBISIBJICHHE
CYILIECTBEHHBIX
MIPU3HAKOB
MIPOLIECCOB

67

Metios

Pa6ora co
CXeMaMH,
TaOIUILIAMH,
nndorpapukon

68

I"ameTorenes.

BrimosiHeHuE

AHaIN3UPOBATh,

0.5




Ob6pa3oBaHue u mab0OpaTOPHBIX | HHTEPIIPETHPOBATH
pa3BUTHE TOJIOBBIX pabot JAHHBIC U [1eJIaTh
kieTok. JlabopaTopras COOTBETCTBYIOIIHE
pabora «3yuenue BEIBOJIBI
CTPOCHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax»
Craymanue
YUUTEISA,
WupuBuayansHOE pabota c
69 pa3BUTHE OPTaHU3MOB — | HCTOYHUKAMU
OHTOTCHE3 nHpopmanuy,
aHaJIU3 CXeM,
Ta0HuII
OTtbop n
3akiaka OpraHOB U CpaBHEHHUE
70 TKAaHEW U3 3apOJBIIIEBBIX =~ MaTepuasa 1o
JINCTKOB HECKOJIbKUM
HUCTOYHUKAM
Pocrt u pazsurue Brinonnenue AHanu3upoBath,
JKHUBOTHBIX. 71a00paTOPHBIX | UHTEPHPETHPOBAThH
JlabopaTopHnas paboTa pabort JIAaHHBIE U JIeaTh
71 «BrIsBICHNE TPU3HAKOB COOTBETCTBYIOIIHE 0.5
CXOJICTBA 3apo/JibIIIeit BBIBOJIbI
MO3BOHOYHBIX
JKUBOTHBIX»
BrinonHenue BcnomuuTh u
J1a00PaTOPHBIX | IPUMCHHUTH
aboT COOTBETCTBYIOIIHE
PazmHoxeHne u p yromt
. €CTECTBEHHO-
pa3BUTHE PAaCTCHUI.
HAyJYHBIC 3HAHUS;
JlabopaTopHnas paboTa
72 pacnos3HaBaTb, 0.5
«CTpoeHue opraHoB
HCTIOJB30BaTh H
Pa3MHOXKEHUS BBICIIIUX
o CO3/1aBaTh
pacTeHuin
OOBSCHUTEIBHBIE
MOJIENH U
MIPECTaBICHAS
HUcropust cranosnenust u | Ot6op u
73 Pa3BUTHA TEHETHKH KaK CpaBHEHHE

HayKH

MaTtepuajia 1mo




HCECKOJIBKNM

HCTOYHHKAM
OCHOBHBIE TIOHATHA U Brimonuenue AHanu3upoBaTsb,
CHUMBOJIBI T€HETUKH. 71a00paTOPHBIX | UHTEPIPETHPOBAThH
74 JlabopaTopHnas paboTa pabot JAHHBIC U [1eJIaTh 05
«Ipo3oduia kak 0OBEKT COOTBETCTBYIOIIHE '
TEHETHIECKUX BBIBOJIBI
HCCIIEIOBAHUI )
3aKOHOMEPHOCTHU Brimonuenue AHanu3upoBaTsb,
HacJIeJOBaHUA MIPaKTHYECKOH HMHTEPIPETHPOBATh
MPU3HAKOB. paboTsI JaHHBIE U JIeNaTh
MonorubpugHoe COOTBETCTBYIOIIIHE
75 CKpEIIMBaHUE. BBIBOJIBI 05
[IpakTrueckas padbora
"M3yueHue pe3ynbpTaToB
MOHOTHOPHTHOTO
CKpEILMBAHUS Y
Japo3o¢uisr”
Cnymanue BcnoMuuTh 1
YUUTEIA, TIPUMEHUTD
pabota c COOTBETCTBYIOIINE
HNCTOYHUKAMHU €CTECTBEHHO-
Lutonoruueckue
nHpopmanuy, Hay4HbIC 3HAHUS;
76 OCHOBDI aHaJINU3 CXEM, pacro3HaBarb,
MOHOTHOPHIHOTO
CKpelBaHms TabIUI] HCTIOIb30BaTh U
CO3/71aBaTh
OOBSCHUTENBHBIE
MOJIETH 1
MIPEACTABICHUS
IIpumenenue
OMOJIOTHYECKUX
AHanmupyloiee TEPMHUHOB U
77 CKpEIIBaHUE. TIOHSATHH,
Henonnoe BBISIBJICHUE
JIOMUHHPOBAHUE CYIECTBEHHBIX
MIPU3HAKOB
IIPOLIECCOB
Jurudpunxoe Beimonuenue AHanmu3upoBaTs,
78 CKpelIMBaHUE. MIPAKTUYECKOI HUHTEPIPETUPOBATh 0.5
[Tpaktnueckas padbora paboTsI JIaHHBIE U JIeNIaTh




«M3y4eHne pe3ynpTaToB COOTBETCTBYIOIIIHE
JUTHOPUIHOTO BBIBOJIBI
CKpPCIIUBAHUS Y
JIPO30(HITBD
[Ipumenenue
OHOTIOTUIECKUX
TEPMHUHOB U
IluTonormueckue N
TIOHSTHH,
79 OCHOBBI IUTHOPHIHOTO
BBISIBIICHUE
CKpEIIBaHUS
CYIIECTBEHHBIX
IIPU3HAKOB
IIPOIIECCOB
OTtbop n
CremenHoe CpaBHEHHE
80 HacleI0BaHUE Marepuaia 1o
MIPU3HAKOB HECKOJIBKUM
HCTOYHUKAM
Pewenne
XpoMoCcoMHas TEOpHs
81 TIPOOIEMHBIX
HACJIEJCTBCHHOCTH
3amaq
[Ipumenenue AHanu3upoBath,
OMOJIOTMYECKUX | WHTEPIPETHPOBATH
TEPMHUHOB U JIaHHBIE U JIeNIaTh
TIOHATHH COOTBETCTBYIOIINE
82 T'eneruka nona ’ yrom
BBISIBIICHUE BBIBOJIBI
CYIIECTBEHHBIX
IIPU3HAKOB
IIPOIIECCOB
[Ipumenenue BcnoMuuTh 1
OMOJIOTUYECKUX | NTPUMEHUTH
TEPMHHOB U COOTBETCTBYIOIIHE
TIOHSITHH, €CTECTBEHHO-
BEISIBIICHUE HayJHBIE 3HAHUS;
I'enoTun xak negocTHas
83 CYIIECTBEHHBIX | PacIO3HaBaTh,
cucrema
MIPU3HAKOB HCTIOJBb30BaTh U
IIPOLIECCOB co3/1aBaTh
OOBSCHUTEIBHBIE
MOJIENHU U
IIpeJCTaBICHUS
84 I'enetnueckuii koHTpons | Crymianue




Pa3BUTHS PACTCHUH, YIUTEIA,
JKHBOTHBIX U YEJIOBEKa pabora ¢
HUCTOYHHKAMHU
nHpOpMaNH,
aHaJIH3 CXeM,
TaOJIHIL
KonrponsHas pabora mo = BsimonHenne
85 TeMe «3aKOHOMEPHOCTH = KOHTPOJBbHOU
HACJIEJCTBCHHOCTI paboTsI
H3meHuHBOCTH Pemenne
86 MPU3HAKOB. BHs TIPOOIEMHBIX
W3MEHYHBOCTH 3amaq
IIpumenenue AHanu3upoBaTh,
OMOJIOTMYECKUX | HMHTEPIPETHPOBATH
TEPMHUHOB U JaHHBIE U JIeNaTh
37 Monu¢pukannonHas TIOHSTHH, COOTBETCTBYIOIIIUE
M3MEHYNBOCTD BBISIBIICHHUE BBIBOJIBI
CYIIECTBEHHBIX
MIPU3HAKOB
MIPOLIECCOB
BapuanuonHsslii psaa u Brinonnenue AHanu3upoBath,
BapuanMOHHAasl KPUBasl. 71a00paTOPHBIX | MHTEPHPETHPOBATh
JlabopaTopHnas paboTa pabot JTAHHBIC U JIeJIaTh
«HccnenoBanue COOTBETCTBYIOIINE
3aKOHOMEpHOCTEN BBIBOJIbI
88 N 0.5
MOTU(DHKAITHOHHON
W3MEHYHBOCTH.
ITocTpoenue
BapHaIlMOHHOIO pAja U
BapUALIMOHHOU KpUBOI»
Cnymanue
TI'enorunuueckas YHHTCIA,
pabora ¢
39 M3MEHYNBOCTb. HCTOUHHKAMIL
KomOunaTuBHas
U3MEHYUBOCTD uHcopmaiH,
aHaJlu3 CXeM,
TaOJIHIL
MyTtaunoHHas Brinosnnenue AHaIN3UPOBaTh,
90 U3MEHYUBOCTb. NIPaKTUYECKON HUHTEPIPETUPOBATD 0.5
IIpakTrdeckas padora paboTe! JlaHHbIE U JIe]1aTh




«MyTanuu y 1po30QrIsl COOTBETCTBYIOIIIHE
(Ha TOTOBBIX BBIBO/IBI
MHUKpOIpenapaTax)»
OT160p 1 AHanu3upoBars,
3aKOHOMEPHOCTHU
CpaBHEHHE HHTEPIPETHPOBATH
91 MYTAIHOHHOTO MaTepuaa 1o JIAHHBIC U JIeJIaTh
mporiecca. DIUTCHETHKA
T SIHECHOMIKA HECKOJIbKUM COOTBETCTBYIOIIHE
HCTOYHUKAM BBIBO/IbI
I'eneTuka denoBeka. Brimmonnenue
9 IIpakTrdeckas padora MIPaKTUIECKON 05
«CocraBrieHne 1 aHaiau3 | pabOTHI '
POZIOCIIOBHO
IIpumenenue AHanu3upoBaTh,
OMOJIOTHYECKUX = HUHTEPIPETHPOBATH
TEPMHUHOB U JIAHHBIC U JIeJIaTh
93 MeToapl MeTUITUHCKON MOHATHH, COOTBETCTBYIOILIHE
TE€HETHUKHU BBISIBIICHHC BBIBO/IBI
CYIIECTBEHHBIX
MIPU3HAKOB
MIPOIIECCOB
Cnymanue
3HaueHUe MEIULMHCKON | yUUTEls,
TE€HETHKH B pabota ¢
94 MPEJIOTBPAIICHUN H HCTOYHUKAMHU
JICYCHUHU TCHETHUYECKUX uHpOpMaInH,
3a00JIeBaHMH UeIoBeKa aHaJIu3 CXeM,
TaOIUIL
Brmonnenne Bcnomuautes n
ma00paTOPHBIX | IPUMCHHTH
OCHOBHBIE TTIOHATHA pabot COOTBETCTBYIOILIAE
CEJICKIIMH. €CTEeCTBEHHO-
JlabopaTopHnas paboTa HAyYHbBIC 3HAHUS;
95 «3yuenune copToB pacrno3HaBaTh, 0.5
KyJbTYPHBIX PACTCHHUH U HCIIO0JIb30BaTh K
MOPOJT TOMAIITHUX CO3/1aBaTh
JKUBOTHBIX) 00BACHUTENIbHBIE
MOJIEIH U
MpeACTaBICHUS
96 MeToas! CeNeKITMOHHON Brimonnenne 0.5
paboTtsl. JIabopaTopHas 1a00PaTOPHBIX ’




pabora «3yueHne pabot
METOJIOB CEJIEKIINHI
pacTeHuiD»
JlocTibKeHUs ceeKIuu Brimonuenue
97 PacTeHHU U )KMBOTHBIX. MIPaKTUIECKON 1
IIpakTrdeckas padora paboTeI
«IIpuBHBKa pacTeHUI»
OT160p 1
CoxpaHeHue, U3yueHue CpaBHEHHE
98 U HCIIOJIb30BAHNE MaTepuaa 1o 1
TEHETHIECKUX PECYPCOB | HECKOJBKHM
HCTOYHHKAM
buortexHoorus kak Brinonnenue AHanu3upoBaTh,
HayKa U OTpaciib MIPAKTUYECKO HHTEPIPETHPOBATH
99 MPOU3BOJICTBA. paboTsI JaHHBIE U JIeNaTh 1 05
[IpakTrueckas padbora COOTBETCTBYIOIIIUE '
«M3yuenne oOBEKTOB BBIBOJIBI
OMOTEXHOIOTHI»
Cnymanue
YUUTEIA,
OcHOBHBIC HanpaByieHUss = pabora ¢
100 CHUHTETHYECKOH HCTOYHUKAMU 1
omosrorumn HHpOpMAINH,
aHaJIN3 CXEeM,
TabIUI]
[Ipumenenue AHanu3upoBarth,
OMOJIOTMYECKUX | WHTEPIPETHPOBATH
TEPMHUHOB U JIaHHBIE U JIeNIaTh
101 XpoMOCOMHaAs M TeHHAs1 = TOHATHH, COOTBETCTBYIOIINE 1
HH)XeHepus BBISIBIICHUE BBIBOJIBI
CYIIECTBEHHBIX
MIPU3HAKOB
IIPOIIECCOB
MenunuHckue Pemerme
102 IPOOIEMHBIX 1
OMOTEXHOIOTHH
3amad
OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME ‘ 102 ‘ 1 13.5




11 KJIACC

Jlara OCHOBHBIE dopMupoBanne KoauvecTBo yacoB Peanuzanns
No ILian | ®akr BU/IbI (Pyﬂmmorlanbno Kowrrpo  Hpakti MPOrpaMMblI JsteKTpONHbIE NHBPOBHIE
w/n Tema ypoka AeATeIbHOCTH @ W rpaMOTHOCTH Beero | abHEIC | —TeckHe BOCITUTAHUSI/ o6pazoBaTebHbIE pecypehl
o0yuarommxcs npodeccuona-
Ha ypoke padorsl  padoThI JTBHOIO
MHHHMYMa
Crymanne AHanu3upoBaTsb, VYcraHoBieHne
yauTens, HMHTEPIPETUPOBAT JOBEPUTEIIBHBIX
pabota c b JAHHbIE 1 OTHOIICHHUHN )
| DBomonnoHHast Teopus Y. | perounukamMu J— 1 MEKTY https://quick.apkpro.ru/q/R8Q1wM
Japsuna uHpOpMALUH, yUHUTENEM U y0
aHaJIU3 CXEM, COOTBCTCTBYIOLIHNC obyuJaromumes,
TabJIHIL BBIBOJIBI CIOCOOCTBYIOIIL
ux
Ot60p u AHanu3upoBaTh, MO3UTUBHOMY
CpaBHEHHE HUHTEPIPETUPOBAT BOCTIPHSITUIO
JIBWKYIIHE CHITBE MaTepuana mno b JAHHBIC U yHaumues
2 3BOJIIOLIMM BUJIOB 10 Y. E:ggiﬁiilzﬁ JleNnaTh 1 ?;)Zii]%a}mﬂ 1
Hapsuny COOTBETCTBYIOILHE yumTeINs.
BBIBO/IbL [MoGyxneHune
oOygaromuxcs
Crnymranue AHaIM3UPOBATh, co0JIo1aTh Ha
YUHTES, HHTEPIPETUPOBAT YPOKE
Bopb6a 3a paborta ¢ b JaHHBIE U obuienpuHATHIE
CYIIIECTBOBaHUE, HWCTOYHUKAMU JIeNnaTh HOPMB!
3 . 1 MOBEIEHHUS,
CCTECTBCHHbIN 1’1 nHpOpMaLUH, COOTBETCTBYIOIINE npaBHa
HCKYCCTBEHHEIH 0TOOp AHAIIH3 CXEM, BBIBOIIBI OGIICHHS €O
Tabsmiy CTapIIuMH
(yuurensiMu) u
Cnymanue AHanu3upoBarth, CBEPCTHUKAMU
YUUTEIS, HHTEPIPETHPOBAT (oGy4arommuc
pabota ¢ b JaHHBIE U 7).
dopmupoBaHue Opranuzanus
N HMCTOYHUKAMHU JIeNaTh
4 CHHTETHUYECKOW TEOPHH 1 paboThI
SBOJIOHE uHpOpMALUH, COOTBETCTBYIOILILE o6yuaromuxcs
aHaJInu3 CXEM, BBIBO/JIbI C COLIMAJIBHO
Ta0JInIl 3HAYUMOI
nHpOopManuneit




Crnymanue

BcnmomauTe 1

YUHUTENS, TIPUMEHUTH
paboTa ¢ COOTBETCTBYIOIIIHE
€CTECTBCHHO-
OTamnsl SBOIOIUOHHOTO HUCTOYHHUKAMHU
mporecea: HayJHbIC 3HAHUS,;
> MEIK 03B0'J'IIOI.II/IH u rbopvan, Pacrio3HaBaT,
MaKp R — aHaJIn3 CXCM, UCIIONB30BaTh U
p TabuI CO3/1aBaTh
OOBSICHUTEIIEHBIC
MOJICITH U
MIPEICTABICHHUS
Ionynsanus — Pemenue
6 JJIeMEeHTapHas eAUHUIIA MpOOIEeMHBIX
9BOJIIOINH 3a1a4
Brinonnenue Bcnomuuts u
nabopatopHoi MIPUMEHUTD
3aKOH IreHeTHYECKOT 0 paboTsI COOTBETCTBYIOIINE
paBHoBecus Jx. Xapau, €CTECTBEHHO-
B. BaitnGepra. Hay4HbIEC 3HaHUS,;
7 JlabopaTopnast pabota pacrno3HaBaTh, 0.5
«Bpb1siBIICHUE HCTIONIB30BaTh U
HM3MEHYHBOCTH Y 0co0eit co3/1aBaTh
OJTHOTO BHJIa» OOBSICHUTEIIEHBIC
MOJIEITH U
MIPEICTaBICHUS
Otbop u
CpaBHEHHE
DneMeHTapHbICe (HaKTOPHI
8 MaTtepuaia 1o
IBOITIOIIH
HECKOJIBKIM
HUCTOYHUKAM
IIpumenenue
OHMOIOTHYEeCKHIX
TEPMUHOB U
Dddext ocHOBaTENS. PMHEO
TIOHSTHH,
9 D dexT OyTHUIOYHOTO
BEISIBIICHHE
TOPJIBIIITKA
CYILIECTBEHHBIX
MPU3HAKOB
MIPOIIECCOB
10 Murpanuu. U3onsuuu Cnymanue
OIS YYUTE,

IO TIOBORY
[I0JIy4aeMoi Ha
ypoke
COLIATBHO
3HaYMMOM
nndopmanuu —
00CyX/1aTh,
BBICKa3bIBaTh
MHEHHE.
[Tonnepxanue
B JIETCKOM
KOJUICKTHBE
JICIIOBOH,
TpYKeTF0OHOM
aTMOCQEpHI.
WuunnuupoBanu
e
0o0y4Jarmuxcs
K 00CYXKICHUIO,
BBICKa3bIBAaHUIO
CBOETO MHEHH,
BbIpaboTKe
CBOETO
OTHOIICHHS 110
TIOBOJLY
[0JIy4aeMoi Ha
ypoke
COLIMATIBHO
3HAYUMOM
nHpOPMALUH.
BeicTpanBanue
BOCTIMTATEIHHO
I 1eATeIbHOCTU
C y4eToM
KyJIbTYPHBIX
pasnuaui
JIeTel,
MOJIOBO3PACTHBI
X 1
WHJIMBHYaJIbH
BIX




reorpaduyeckas, pabora c
Ononornveckast HCTOYHHKAMHU
nHpOpMAaLNH,
aHaJIM3 CXeM,
TaOIUIL
IIpumenenue Bcnomuuts u
OHOTIOrMIECKUX MIPUMEHUTH
TEpPMHHOB U COOTBETCTBYIOIIIUE
TOHSATHH, €CTECTBEHHO-
EctecTBeHHBIH 0TOOD — BBISIBJICHHE Hay4yHble 3HAHUS;
11 HarnpaBJSIOMHN GakTop CYIIECTBEHHBIX pacIio3HaBars,
IBOJIIOINH MPU3HAKOB UCIIONIb30BaTh U
MPOIIECCOB cO03/1aBaTh
O0OBSICHUTEJIBHBIC
MOACIIN U
IIpeICTaBICHUS
Pa6ota co AHaIN3UPOBATH,
CXCMaMy, HHTEPIPETUPOBAT
Tabnuuamuy, b JAHHbIE H
12 [MomoBoit oTOOp nrgorpadukoi Jienath
COOTBETCTBYIOIINE
BBIBObI
TIpHCTIOCOGIEHHOCTS BeinonHenue 3 AHanu3npoBars,
OpraHu3MOB KaK pe3yJbTaT 1abopaTopHOH | pHTepperHpoBat
MHUKPOABOJIOIHH. paboThi b JIaHHBIE U
13 JlaGoparopras paboTa IenaTh 0.5
«M3yuenue aP0M9p¢’03OB COOTBETCTBYIOIIHE
u HI[HO&Jf'[aHTaLlHI/I y BEIBOZIBL
pacTeHuil 1 JKHBOTHBIX)
ITpumepsr Brinonnenue Bcnomuuts 1
npucrocoOIeHui y nIabopaTopHOU MIPUMEHUTD
OpraHU3MOB: paboTsl COOTBETCTBYIOIINE
MOp(hOoIOTHYECKHE, €CTECTBEHHO-
14 (U3NOTIOTHYECKHE, HayJHbIC 3HAHUS, 0.5
OMOXUMHIYECKHE, pacno3HaBaTb,
MTOBEJICHUECKHE. UCIIOJIb30BaTh U
JlaGoparopnas pabota co3/71aBaTh
«IIpucnocobneHus 00BSCHUTENbHBIE

0ocoOeHHOCTEH.
[IpuBneuenue
BHUMaHUS
oOyJaromuxcs
K IEHHOCTHOMY
aCIIeKTy
M3y4aeMbIX Ha
YpOKE SIBIICHUH,
TTOHSATHH,
IPUEMOB.
MO3HABATEIILHO
¥ IeITeNbHOCTH
00yJaroImuxcsI.
Amnanuz
pearsHOTo
COCTOSTHUSA JeTT
B yueOHOM
KJ1acce.
Haxoxnenue
LIEHHOCTHOTO
acrekra
y4eOHOro
3HAHUA U
nHpOpPMALNH,
obecrneueHne
€ro MOHUMaHUs
U TIepe)KUBaHAS
00yJaroImuMIc
s1.
IIpusneuenue
BHUMaHUS
0o0y4Jarmuxcs
K 00Cy»x)maeMoi
Ha ypOKe
nadopmanuu,
aKTHBH3AIUH
Opranuzanus
paboTsl
oOyJaromuxcs
C colManabHO
3HAYUMOU

https://quick.apkpro.ru/q/OV2rC9B
0)




OpPTraHU3MOB U HX MOJETH U
OTHOCHTENbHAs MIPEACTAaBICHUS
LIENECO00Pa3HOCTh)
Bun, ero xpurepuu u Brinonnenue
cTpykTypa. JJaboparopHas | mabopaTopHOit
15 pabota «CpaBHEHHE BUIOB = PabOTHI 0.5
o Mopdonoruaeckomy
KPHUTEPHIO»
IIpumenenue
OHMOTIOrMIeCKUX
TEpPMHHOB U
MOHSATHH,
16 CrpykTypa BuIa BBISIBICHME
CYIIECTBEHHBIX
MPU3HAKOB
MPOIIECCOB
Cnymanue
yUHUTe,
Bunoobpa3oBanue kak pabota c
17 pe3ynbTar HMCTOYHUKAMU
MUKPOIBOJTIOLUH uHdopmanuu,
aHaJIN3 CXeM,
Ta0JIHIL
IIpumenenue AHaM3upoBaTh,
OHMOJIOTHYECKUX | PHTEPIPETHPOBAT
TCPMHHOB 1 b JIaHHBIE U
CBs13b MUKPOOBOJIIOILIMMA U | TIOHSTHH,
18 JleNnaTh
SMUAEMHUOJIOTHH BBISIBJICHUE
cymectpenmpx | COOTBETCTBYMONLIE
TPH3HAKOB BBIBO/IBI
MPOLIECCOB
Ot6op u AHaIM3UPOBATh,
CPaBHCHHC HWHTEpIPETUPOBAT
0O06001IeHHE IO TEME Matepuana fo b JaHHBIC U
19 «MUKpO3BOIIONHA U €€ HECKOJILKHIM nenartb
pE3yIbTaTBD) HCTORHIKaM COOTBETCTBYIOIIHE
BBIBO/IBI
20 Makpo3BOJTOLHSL. Pemenne AHaIN3UPOBaTh,

nHpOopManneit
TI0 TIOBORY
[10JIy4aeMoil Ha

ypoKe

COLIHAIIBHO
AHAYMMOi https://quick.apkpro.ru/g/MVcSuRy

undopmaruu — | ©

00CyX/1aTh,

BBICKa3bIBATh
MHCHHE.
[MoOyxnath
oOyJaromuxcs
coOIro1aTh Ha
ypoxe
TIPUHITAITEL
yaeOHOH
TUCTIATUTAHBL U
caMOOpraHu3aIf
HH.

Co3naBats B
KJacce
y4eOHbIe
TPYIIIIEL.
YrpaBnstb
Y9IeOHBIMH
TPYIIIIaMu ¢
LEIBI0
BOBJICYCHUS
00y4JarImuxcs
B IIpoIiecc
o0y4eHus u
BOCIIATAHUSA,

MOTHUBHUPYS HX
y4aeOHO-
MO3HABATEIbHY
10
JIESITeITbHOCTD.
OpranuzoBbiBa
Th 3KCKYPCHH,
MTOXO/TBI,

OKCIICIUIINU U




[MTaneonTonornyeckue MpOOJIEMHBIX HHTEpPIPETHPOBAT
METOBI H3y4ECHUS 3a1a4 b JaHHBIE U
IBOIIIOLNH eIIaTh
COOTBETCTBYIOLINE
BBIBOJIBI
IIpumenenue BcnoMHuTh 1
OHMOJIOrMYeCKUX MIPUMEHHUTh
TEPMUHOB U COOTBETCTBYIOIINE
TIOHSTHUH, €CTECTBEHHO-
Buoreorpaduueckue BBISIBIICHHE Hay4HbIEC 3HaHUS,
21 METO/BI U3yUECHUS CYILIECTBEHHBIX pacnosHaBaTb,
IBOJIIOLNH MPU3HAKOB UCTIONB30BaTh U
MPOLIECCOB €03/1aBaTh
0OBSCHUTEIIBHBIC
MOJIENH H
MIPEICTaBICHHUS
Cnymanue
OMOpHOIOTHYECKHE U YUHUTEN,
CPaBHUTEIBHO- pabota ¢
22 MOp(hOTOTHYECKHUE HMCTOYHUKAMU
METOJbI U3y4ECHUS nHpopManuy,
IBOIIIOLIH aHallu3 CXEM,
Ta0IHIL
Cnymanue AHaM3upoBaTh,
MonekyspHo- yautel, HUHTEpIIPETUPOBAT
reHeTHUECKHE, pabora ¢ b JIAHHBIE U
23 OMOXUMHYECKUE U HCTOYHUKAMH nenaTthb
MaTeMaTH4YECKUE METOBI MH(OPMALIHH, COOTBETCTRYIONIHE
H3y4YE€HUs! SBOJIIOLUI aHA3 CXCM,
Ta6III BBIBOJIbI
[Ipumenenne AHanmu3upoBaTs,
OHMOJIOTMYECKUX | PHTEPIPETHPOBAT
TCPMUHOB 1 b JaHHBIE U
OO6mme 3aKOHOMEPHOCTH MTOHSITHH,
24 JIeNaTh
IBOJTIOIIH BBISIBIICHHE
cymectpennpx | COOTBETCTBYHONLE
NPH3HAKOB BBIBOJIBI

IpO1ECCOB

T.IL
3amumnars
JOCTOUHCTBO U
HHTEPECHI
oOyJaromuxcs,
OMOTaTth
JIETSIM,
OKa3aBLINMCS B
KOH(JIMKTHOM
CUTYaINH
n/unu
HEeOIaronpusaTH
BIX YCIIOBHSIX.




Otbop u

AnanTuBHasA pagnanys. CpaBHEHHE
25 HepaBHOMEpHOCTH TEMIIOB | MaTepuala 1o
9BOTIOLUH HECKOJIbKUM
HCTOYHHKAM
IIpumenenue
OHOTIOrMIECKUX
TEpPMHHOB U
O0600I1IIEHHE TI0 TEME nolz-x -~
26 «MaxpodBOJIIOHS U €€ i
BBISIBJICHHUC
pE3yNBTaThI»
CYIIECTBEHHBIX
MPU3HAKOB
MIPOIIECCOB
IIpumenenue AHanu3upoBaTh,
OMOJIOTMYECKUX | PHTEPIPETHPOBAT
TEPMHHOB U
HayuHble runoressl HOI:—IﬂTHfI b JIAHHBIC 1
27 MIPOUCXOXKACHUS KU3HU Ha ’ JenaThb
Jeme BBISIBJICHUE
cymecrsenmpx | COOTBETCTBYIONIIE
TPH3HAKOB BBIBO/IBI
MPOIIECCOB
Ot6op u AHaIM3UPOBATh,
CpaBHCHHC HWHTEpIPETUPOBAT
Jlowayrsie MaTepuaia 1o b JAHHBIC U
28 MIPEACTaBIECHUS O Ezggﬁ;?;x nenaTb
3apOXKIACHUH KU3HH COOTBETCTBYIOLLIUE
BBIBO/IBI
Crnymranue AHanu3npoBars,
YUMTELA, HHTEPIPETUPOBAT
OCHOBHbIE STaITbI pabora b JIAHHBIE H
29 HEOpraHWUYECKOH HC]&?qHHKaMH nenaThb
nHpopmanuu,
IBOJTIOIIH
AHAIIN3 CXEM, COOTBETCTBYIOIINE
TaGIHIL BBIBO/IBI
IIpumenenue
30 I'mnoTess! 3apoxaeHns OHMOJIOrMYeCKUX

KU3HHU

TEpPMHHOB U
TTOHSITUH,




BBISIBJICHUC

CYIIECTBEHHBIX
MPU3HAKOB
MPOLIECCOB
Beinonnenue AHanu3upoBaTsb,
I/I“CTopI/ISI 3eMiu U METONBL | 1abOpPaTOpHOI MHTEPIPETHPOBAT
e€ U3y4eHusl.
¥ paboTs b JIAHHBIC U
JlabopaTopnast pabora
31 JIeTaTh 0.5
«3ydeHue 1 onucaHue
HCKOTIAEMBIX OCTATKOB COOTBETCTBYIOIINE
JPCBHHUX OPTraHU3MOB) BBIBOJIBI
Pemenne AHanu3upoBaTh,
npoGIEMHBIX HUHTEpIPETUPOBAT
3afad b JaHHBIC U
HauanbHble sTans
32 N JleNaTh
OpPraHUYECKON 3BOJIIOIINN
COOTBETCTBYIOILIHE
BBIBOJIBI
IIpumenenue AHanu3nupoBars,
OHMOJIOTHYECKUX UHTEPIPETUPOBAT
TCPMHUHOB 1 b JaHHBIE U
TIOHATHIH,
33 DBOIONHNA 3YKapHOT JenaTh
BBISIBJICHHUE
cymecrpenmpx | COOTBETCTBYIONIE
TIPH3HAKOB BBIBO/JIBI
MPOLIECCOB
OCHOBHBIE STALEI BI:.II'[OJ'IHeHI/IeV AHanu3npoBars,
SBOJIIOLIMU PACTUTEIBHOTO HpgKTquCKOH HHTEPIPETUPOBAT
mupa. [Ipakrtuueckas PaboThl b TaHHBIC 1
34 pabora «13yyeHue nenathb 0.5
0COOEHHOCTEN CTPOEHUS COOTBETCTBYIOLIHE
pacTeHu pa3HbIX BHBOJEI
OTJIEJIOBY
IIpumenenue Bcnomuuts 1
OCHOBHBIE 3Tallbl OHMONIOrMYeCKUX MIPUMEHUTH
35 9BOJIIOLIUH KUBOTHOTO TE€PMUHOB U COOTBETCTBYIOLINE
MHpa MOHSTHH, €CTECTBEHHO-
BBISIBIICHHE HayJHbIC 3HAHUS,




CYLIECTBEHHBIX pacro3HaBarThb,
MPHU3HAKOB UCTIONIB30BaTh U
MpPOLIECCOB CO3/1aBaTh
0OBSCHUTEIIBHBIC
MOJIENN H
IIpeCTaBICHUS
OBOIONNS KUBOTHBIX. Beinonnenue
[IpakTrueckas pabora MIPaKTUYECKON
36 «W3yaenne ocobeHHOCTEl | pabOTHI 0.5
CTPOEHHUS TO3BOHOYHBIX
AKHUBOTHBIX)
Otbop u
CpaBHEHHE
37 PasButHe xxu3Hu Ha 3emie MATEpHATE 110
II0 9paM 1 MEpUoJam
HECKOIBKHM
HCTOYHUKAM
Cnymanue AHanu3upoBaTh,
YHHTELA, HUHTEPIIPETUPOBAT
MaccoBble BEIMUPaHHS — pabora ¢ b JaHHBIC U
38 3KOJIOTMYECKNUE KPUBUCHI E;?:Hi:ar; nenaTthb
OpouIuIoro an aHI/E% CXHeM,’ COOTBETCTBYIOILIHE
Ta6III BBIBOJIbI
Pemenne AHanmmu3upoBaTs,
NPOOIEMHBIX HUHTEPIIPETUPOBAT
CoBpemMeHHbII sajad b JJAHHBIE U
39 JKOJIOTHYECKUI KPU3UC, nenarthb
€ro 0COOCHHOCTH COOTBETCTBYIOLIHE
BBIBOJIBI
Crnymranne AHanmu3upoBaTs,
y4HTEIA, HMHTEPIPETUPOBAT
pabora ¢ b IaHHBIE
COBpeMeHHaﬂ CHUCTEMA HUCTOYHUKAMU
40 nenaTthb
OpPraHrM4YeCKOro MPOIIIOro I/IH(I)OpMaIII/II/I,
AHAIIN3 CXEM, COOTBETCTBYIOIIHE
Ta6IHI BBIBOJIBI




IIpumenenue AHanu3upoBaTsb,
OHONOTMYECKUX | pHTEpIpPETHPOBAT
OcHoOBHBIE TOPMIEOB 1 b IAHHBIC 1
41 CHCTEMAaTHYECKHE TPYTIIHI TIORGITHH, JenaTh
OpraHN3MOB BBIABJICHIC COOTBETCTBYIOIIUE
CYIIECTBEHHBIX
[PHU3HAKOB BBIBOJIBI
MPOIIECCOB
O0600I1IIEHHE TTI0 TEME Bremonaenne
42 «IIpoucxoxaeHue u KOHTPOJIbHOM
pa3BHUTHE KHU3HU Ha paboTsl
3emie»
IIpumenenue AHau3upoBaTh,
OHMOJIOTMYECKHX | PHTEPIPETHPOBAT
TCpMUHOB 1 b JIaHHBIE U
43 AHTpONOJIOTHS — HAayKa O | TIOHATHH, eNaTh
YeloBeKe BBISIBJICHUC
cymecrsenmpx | COOTBETCTBYIONIIE
TPH3HAKOB BBIBO/IBI
MIPOIIECCOB
Ot6op u AHaIU3UPOBATH,
CpaBHCHHC HUHTEpIPETUPOBAT
PasBuTHe npeacraBneHuit Matepuana fo b JIAHHBIC U
44 0 MPOUCXOKICHUHI HECKOJILKHIM nenarthb
HCIOBCKA HCTOHIKaM COOTBETCTBYIOILIUE
BBIBOJIBI
MecTto yenoBeka B Brinonnenue AHanu3upoBarth,
CHCTEME OPraHNYECKOTr0 11abOpaToOpPHOH  yHTEpmpeTHpoBAaT
mupa. JlabopaTopHas paboThI b JAHHbIC H
45 pabora «I/I3y1£eH1/Ie enath 05
0CcOoOEHHOCTEW CTPOCHNUS
CKeJIeTa YeJIOBeKa, COOTBETCTBYIOMHE
CBSI3aHHBIX C BBIBO/JIBI
MIPSIMOXO0XKICHUEM)
Crnymanue Bcnomuuts 1
46 JABIXKyIIIUE CHUIIBI YUHTeIs, MIPUMEHUTD
aHTpOIOreHe3a pabota ¢ COOTBETCTBYIOLINE
MCTOYHHKAMHU €CTECTBEHHO-




nHpOpPMALIUH,

HAay4YHBIC 3HAHUA,

aHaJIN3 CXeM, pacIio3HaBars,
TaOIUIL HCITOJIB30BaTh U
CO3/1aBaTh
0OBSACHUTEIIBHBIC
MOJIENIU U
IIpeCTaBICHUS
CooTtHomieHue Pemenne
47 OMOIIOTHYECKUX U TIPOOJIEMHBIX
COLMATBHBIX (PAaKTOPOB B 3ama4
aHTPOIIOTCHE3e
Cnymanue
yUHUTe,
pabota c
48 OCHOBHBIE CTAANU HCTOHIKAMH
aHTPOIIOreHe3a
uHdopmanuu,
aHaJIU3 CXeM,
Ta0IHIL
IIpumenenue AHanu3upoBarts,
OMONOTMYEeCKNX = MHTEPIPETUPOBAT
TEPMUHOB U b JIaHHBIC U
49 Ilaneorenerrnka u MMOHSTHH, JenaThb
MaJIeOTeHOMUKA BBISIBIICHHE COOTBETCTBYIOIIHE
CYIIECTBEHHBIX BBIBO/IBI
MIPHU3HAKOB
MPOLIECCOB
IIpumenenue BcnoMHuTh 1
OHMOJIOTHYECKHUX MIPUMEHHUTH
TEPMUHOB U COOTBETCTBYIOIIHE
TOHSITUH, €CTECTBEHHO-
BBISIBJICHUE Hay4YHbIC 3HAHUS;
50 IBOTIOIHT COBPEMEHHOTO CYILIECTBEHHBIX pacnos3HaBaTb,
4eloBeKa
MPU3HAKOB UCIIOJIB30BaTh U
HPOLECCOB c03/1aBaTh
00BSCHHUTEIILHBIC
MOJIENU U
MIPECTaBICHAS
UYenosedyeckue packl. Brinonnenue
51 [MpakTryeckas padbora MpPaKTUYECKOH 0.5
«3y4yeHune paboTsl




JKOJIOTHMYECKUX aaIrTaruii
YEeJIOBEKAY

Ot60p n
MexXIuCUUILTHHAPHBIE cpapHeHHe
52 P MaTepHaa 1o
METO/IbI aHTPOTIOJIOTHU
HECKOJIbKUM
HCTOYHHKAM
O06o6uieHue 1o TemMe Brinonnenue
53 «IIpoucxoxnenue KOHTPOJIBbHOM
YEJI0BEKa — AHTPOIIOTEHE3» | paboThI
IIpumenenue AHanu3upoBaTh,
OMOJIOTMYECKUX = MHTEPIPETUPOBAT
TEPMHHOB U b JIaHHBIC U
s4 3apokICHUE U pa3BUTHE MOHSTHUH, JeaTh
9KOJIOTUH BBISIBJICHHUC COOTBETCTBYIOIIINE
CYIIECTBEHHBIX BBIBOJIBI
MPU3HAKOB
MPOLIECCOB
MeTo bl YKOJIOTHH. Brmonnenue
JlabopaTopras pabdora nmabopaTopHOA
55 «3ydeHne MeTo10B paboThI 0.5
9KOJOTUIECKHUX
HCCIeJOBaHHUI»
Pewenune AHanu3upoBathb,
pOOIIEMHBIX HMHTEPIPETHPOBAT
56 3HaveHHe SKOJIOTHYECKUX  3a/ad b JIaHHBIC U
3HAHMH JUIS YeJIOBEKa JenaTh
COOTBETCTBYIOIIIUE
BBIBOJIBI
Cnymanue
YUTEIS
O0600611IEHNE TT0 TEME y >
pabora ¢
«DKOJOTrHst — HayKa O
57 UCTOYHUKAMU
B3aMMOOTHOIICHHSIX
nHpopmanuu,
OpraHu3MOB»
aHaJIM3 CXeM,
TabITHUI]
IIpumenenue Bcenomuunts 1
OHMOJIOrMYeCKUX MIPUMEHUTD
58 Okosoruyeckue HaKkTopsl
TEpPMHHOB U COOTBETCTBYIOIIIUE
TTOHSITUH, €CTECTBEHHO-




BBISIBJICHUC

HAay4YHBIC 3HAHUA,

CYIIECTBEHHBIX pacIio3HaBars,
MPU3HAKOB HCTIONb30BaTh U
MPOLIECCOB CO3/1aBaTh
0OBSACHUTEIIBHBIC
MOJIETH 1
MIPEACTaBICHUS
AbuoTtnueckue HaKTOpHI. Brmonaenue
CBeT Kak 3KOJIOTHIEeCKHN nmabopaTopHO
¢axrop. JlaboparopHas paboThl
59 pabora «BprsiBneHne 0.5
MPUCTIOCOOICHU I
OpraHMU3MOB K BJIUSIHUIO
CBETa»
Abnotnaeckue (haKTOpHI. Beimonnenue AHanm3upoBars,
Temneparypa xak nabopaTopHOH HUHTEPIIPETUPOBAT
9KOJIOTHYECKUI (pakTop. pabdoThI b JJAHHBIE U
60 JlaGoparopnas pabota Jienath 05
«BrisiBneHuE COOTBETCTBYIOILIUE
MPUCTIOCOOICHU BBIBOJbI
OpPraHMU3MOB K BJIUSIHUIO
TEeMIIEPaTypPhI»
Brinonnenue BcnomuuTs u
nabopatopHoi MIPUMEHUTD
Abuornueckue GpakTopbl. paboTsl COOTBETCTBYIOIIHE
BrnaxxaocTh Kak €CTECTBEHHO-
9KOJIOTUYECKHH (aKTop. Hay4YHbIC 3HAHUS;
61 JlabopaTopras pabora pacro3HaBarsb, 0.5
«AHaTOMHUYECKHE UCTIONIb30BaTh U
0COOEHHOCTH PACTEHUH U3 CO3/1aBaTh
Pa3HbIX MECT OOUTaHUS 00BSCHUTEIILHBIC
MOACIIN U
MIpeACTaBICHNUS
Cnymanue
YUHTeIs,
Cpensl oOuTaHns pabora ¢
62 HMCTOYHUKAMU
OpPraHu3MOB
nHpOpMaLNH,

aHajn3 CXEM,
TaOIHUIL




Otbop u AHanM3upoBaTh,
CpaBHEHHE HMHTEPIPETHPOBAT
63 Buomornueckne puTMbI MaTepuana mo b JIQHHPBIC 1
HECKOJIbKUM JenaTh
HCTOYHHKAM COOTBETCTBYIOIIIHE
BBIBOJIBI
IIpumenenue
OHOTIOTMIEeCKUX
TEpPMHHOB U
64 Kuznennsie GopMeI MOHSTHH,
OpraHu3MOB BBISIBJICHUE
CYIIECTBEHHBIX
MPU3HAKOB
MPOLIECCOB
IIpumenenue
OHMOJIOTHYECKHUX
TEPMHHOB U
65 Buotnyeckue GhakTopsl TOTLATHH,
BBISIBJICHUE
CYIIECTBEHHBIX
MPU3HAKOB
MPOLIECCOB
Crnymanue
3HaueHne OMOTHYECKHUX YUUTEIS,
B3aMMOICHCTBHIN JIJIst pabota ¢
66 CyIIECTBOBAHHUS HUCTOYHHUKAMU
OpraHu3MOB B cpeJie nuHpopManuy,
obOutaHus aHaJIN3 CXeM,
TaOIUIL
O0o001IeHue 1Mo TeMe BeinonHenue
67 «OpraHusmsl U cpena KOHTPOJIbHON
00UTaHUSD paboThI
Pewenue AHanm3nupoBaTh,
KONOrHECKHE pOoOJIEMHBIX MHTEPIPETHPOBAT
3amaq b JIAaHHBIC U
68 XapaKTepPUCTUKU
TIOMYJIALUH sleath
COOTBETCTBYIOIIIUE
BBIBOJIBI
69 OCHOBHBIE TIOKa3aTeNN Otbop u
MOMYJISLIMK: YUCIIEHHOCTb, | CPaBHEHHE




TUIOTHOCTB, BO3pacTHad U

Marepuaa 1o

MI0JIOBAst CTPYKTypa HECKOJIbKUM
HCTOYHHKAM
Crnymanue
yUHUTeN,
OCHOBHBIE TIOKa3aTeNnn
TOMYJIALUH: POKAAEMOCTh padora ¢
70 . HyOCT Te' Mpl'[ O, ’ | MCTOYHUKAMU
pHpoct, p ’ nHpOpMAaLNH,
CMEPTHOCTH, MUTPAIIHU
aHaJIH3 CXeM,
TaOIHUIL
IIpumenenue AHanu3upoBarts,
OMONOTMYECKNX = MHTEPIPETUPOBAT
TEpPMHHOB U b IaHHBIC U
7 OKoJorn4ecKkast CTpyKTypa | IOHATHH, JeTaTh
TIOMYJIALUH BBISIBJICHHUC COOTBETCTBYIOIIIHE
CYyIIECTBEHHBIX BBIBO/IBI
MIPU3HAKOB
MPOIIECCOB
Pabota ¢ AHaM3upoBaTh,
HAay4HO- HMHTEPIPETHPOBAT
7 I["I/IHaMI/IKa MOMYJISIIUH U NNy ISpHOIi b JIaHHBIC U
e€ perymsmnus . enaTh
peryJn JUTEpaTypon A
COOTBETCTBYIOIIHE
BBIBO/IBI
Pab6ora ¢
Kpussre pocra HayJIHO-
73 YHUCIEHHOCTH NOMYISIUHA. | MOMyJISPHOM
KpuBsle BEIKUBAaHUS JIUTEpaTypOil
Brinonnenue AHanu3upoBathb,
DKoJloru4ecKast HuIa .
JIabopaTopHOU HMHTEPIPETHPOBAT
Buza. JlaboparopHas AGOTLI b JAHHBIE 11
74 pabota «IIpucmocobneHus p eNaTh 0.5
CeMSsIH pacTeHHH K
COOTBETCTBYIOIINE
paccenaeHuIo»
BBIBOJIBI
IIpumenenue
75 Bupn xak cucrema OHMONIOrMYeCKUX

MOMYJISILI

TEPMHUHOB U
TIOHSTUH,




BBISIBJICHUC

CYIIECTBEHHBIX
MPU3HAKOB
MPOLIECCOB
3aKOHOMEpHOCTH Pemenne
76 MTOBEICHUS M MHUTPAITII POOIEMHBIX
KHMBOTHBIX 3a1a4
O06o001enue 1o Teme Brinonnenue
77 «DK0JI0rHs BUAOB U KOHTPOJIBbHOM
TIOTTY TSI paboTHI
Pabora c
78 Co00I11eCTBO OPTaHU3MOB | Hay4dHO-
— OuoneHo3 HOMYJISIPHOM
JIUTEpaTypou
IIpumenenue AHanu3upoBaTh,
OMOJIOTMYECKUX = MHTEPIPETUPOBAT
TEPMHHOB U b JIaHHBIC U
79 DKocucTeMa Kak OTKPbITasi | TOHATHH, JeaTh
cucrema BBISIBJICHUE COOTBETCTBYIOILIUE
CYIIECTBEHHBIX BBIBOJIBI
MPU3HAKOB
MPOLIECCOB
Crnymanue BcnioMHUTh M
YUHUTEI, MIPUMEHUTD
pabota ¢ COOTBETCTBYIOIIINE
MCTOYHHKAMHU €CTECTBEHHO-
Kpyrosopor BemiecTs u uHpopManuy, Hay4YHbIC 3HAHMS;
80 TIOTOK HEPTHU B aHaJIN3 CXeM, pacIio3HaBars,
9KOCHUCTEME TabIHI UCTIONIb30BATh U
CO3/1aBaTh
O0OBSICHUTEIIEHBIC
MOJIETH U
MIpeACTaBICHNUS
IIpumenenue
OHMOIIOTHYECKHUX
OCHOBHBIE TIOKa3aTeNN TEPMITHOB H
81 MTOHSATHH,
9KOCUCTEMBI
BBISIBJICHUE
CYIIECTBEHHBIX

MIPU3HAKOB




MPOLIECCOB

Ot160p n AHanM3upoBars,
CpaBHCHHE HMHTEPIPETUPOBAT
MaTepHaa 1o b JAHHBIC I
DKOIOTHYECKHE HECKOJIBKAM
82 nenaThb
nupaMuJibl HCTOYHHUKAM
COOTBETCTBYIOIINE
BBIBOJIBI
Pa6ota c AHanu3upoBaTsb,
Hay4HO- HMHTEPIPETHPOBAT
MOMYJISIPHOH b JAHHBIC U
M3MmeHeHns cooOLecTs — HHTepaTyp()f/'I
83 nenaTh
CYKIIECCHH
COOTBETCTBYIOIIIHE
BBIBOJIBI
Cnymanue AHau3upoBaTh,
YHHTELA, HUHTEPIIPETUPOBAT
[TpupomHBIE 3KOCHCTEMBL.
Pupoa pabota c b JaHHBIC U
DKOCHCTEMBI 03€p U PEK. HUCTOYHUKAMHU
84 o JenaThb
DKOCHUCTEMBI MOpEH 1 uadopManuy,
OKEAHOB AHAIN3 CXEM, COOTBETCTBYIOIIINE
Ta6IHI BBIBOJIBI
Pemenne AHanu3npoBars,
NPOOIEMHBIX HMHTEPIIPETUPOBAT
[IpupoaHbie 3KOCUCTEMBI. sajad b TaHHBIC U
85 DKOCHUCTEMBI TYHJIP, IenaTh
JIECOB, CTENEH, ITyCTHIHb COOTBETCTBYIOLIHE
BBIBOJIBI
IIpumenenue Bcnomuuts 1
OHMOJIOrMYeCKUX MIPUMEHUTD
TE€PMUHOB U COOTBETCTBYIOIINE
36 AHTpONOTreHHbIE MOHSATHIA, €CTECTBEHHO-
9KOCHUCTEMBI BBISIBIICHHE Hay4YHbIE 3HAHHS;
CYILIECTBEHHBIX pacro3HaBarb,
MIPHU3HAKOB HCIIONB30BATh U
HpPOLIECCOB CO03/1aBaTh




O0OBSICHUTENIHHBIE

MOJENH 1
MIPEACTABICHUS
Yp60osKOCHCTEMBI. Brinonnenue
g7 [IpakTrueckas padora MIPAKTUYECKON 05
«/3ydenue u onmcanne paboThl '
YpOOIKOCHCTEMBI
Ot60p n AHanM3upoBarth,
3aKOHOMEPHOCTH CpaBHCHHC HHTEPIPETHPOBAT
(OpMHPOBaHUSI OCHOBHBIX MatepHaja o b TaHHBIC 1
88 B3aUMOJEHCTBUMN HCCKOJIBKHIM IIeNaTh
HCTOYHHKAM
OprafHusMoB B COOTBETCTBYIOIIHE
9KOCUCTEMAX BBIBOLIbI
MexaHu3Mbl BO3JECUCTBUS Crymanue AHaIH3HPOBAT,
3arpsi3HEHUN pa3HbIX ngn‘en;{, HHTEPNPETUPOBAT
THIIOB Ha pabora ¢ b JIAHHBIC U
89 cyOOpraHU3MEHHOM, Hcg)qHHKaMH nenaTthb
nHdopmanuu
OpTaHN3MCHHOM, AHATH3 CXEM ’ COOTBETCTBYIOLIHE
MOIYJIIUOHHOM 1 ’
Ta6IHI BBIBOJIBI
9KOCHUCTEMHOM YPOBHSIX
Buocdepa — Pemenne
90 oO1ernianeTapHas poOJIEMHBIX
o0osouka 3emiu 3a1a4
IIpumenenue Bcnomuuts u
OGHMOTIOrNYecKuX MIPUMEHUTD
TEPMHHOB U COOTBETCTBYIOILIUE
TIOHSITUH, €CTECTBEHHO-
BBISIBJICHUE HayuHble 3HAHMS;
VYuenue B. 1. 1 ’
91 CYIIECTBEHHBIX pacro3HaBarhb,
Bepnazckoro o 6uochepe
MPU3HAKOB UCIIOJIb30BaTh U
IPOILIECCOB CO3/1aBaTh
00BSCHUTEIILHBIC
MOJIETH 1
IIPEACTaBICHUS
Crnymanue
3aKOHOMEpHOCTH
92 y4MTEN,

CyIIECTBOBaHHUS OHOChepb

pabota ¢




HCTOYHHUKaAMH

nHpOpMAaLNH,
aHaJIN3 CXeM,
TaOIUIL
Pabora ¢ AHanM3upoBaTh,
Hay4JHO- HMHTEPIPETHPOBAT
93 KpyroBopoTs! BemecTs u MOIMYJISIPHOM b JAHHBIE U
OMOTCOXUMHUIECKUE LIUKIIBI | JTUTEPATYpOH JenaTh
COOTBETCTBYIOIIIHE
BBIBOJIBI
Cnymanue
YUHUTeI,
3oHaIBHOCTE OHOC(hEpHL. patora ¢
94 HMCTOYHUKAMU
OCHOBHBIE OMOMBI CYIIIH
nHpOpMAaLNH,
aHaJIU3 CXeM,
Ta0IHIL
IIpumenenue Bcnomuuts u
OHONOrMIeCKUX MIPUMEHUTD
TEpPMHHOB U COOTBETCTBYIOIIHE
TOHSITUH, €CTECTBEHHO-
BBISIBJICHUE Hay4HbIE 3HAHHS;
95 YcroitunBocTh OHocepbl | CYIIECTBEHHBIX pacro3HaBarb,
MPU3HAKOB UCIIONIb30BaTh U
HpPOLIECCOB CO03/1aBaTh
00BSCHUTEIILHBIC
MOJIETH 1
MIPEACTABICHUS
O0o001IeHue 1Mo TeMe BeinonHenue
96 «buocdepa — riaobanbHas | KOHTPOJbHOM
9KOCHCTEMa» paboTsl
Pewenue
OKOIOTHYECKHe KPU3HUCHI
97 POOIEMHBIX
U MX IPUYUHBI
3aja4
Pa6ota c
08 Bo3snelicTBue yenoBeka Ha | HAy4YHO-
ouochepy MOTYJISIPHOM
JUTEpaTypou
99 AHTpovnoreﬂﬂoe Cnymanue AHanu3upoBaTh,
BO3ICHCTBHUE Ha YUHUTEIS, MHTEPIPETHPOBAT




PacTUTENBHBIA 1 paborta ¢ b IaHHBIC U
XKHUBOTHBIN MU HCTOYHHKAMHU JenaTh
uHpopManuH, COOTBETCTBYIOIIIUE
aHaJIM3 CXeM, BBIBOJIBI
TaOIUIL
Pemenne
100 OxpaHa IpHUPOABI POOJIEMHBIX 1
3a1a4
Ot60p n AHanu3upoBars,
OCHOBHbIE MHHIHTIHI CpaBHEHHE HMHTEPIPETHPOBAT
101 YCTOWYUBOT'O pa3BUTHSA MatepHaia o b JGHHbIC 1 1
YeJI0BEYECTBA U IIPUPOBI HECKOIILKHM sleath
HCTOYHHKAM COOTBETCTBYIOIIIHE
BBIBOJIBI
Cnymanue
ParmmonansHOE yUHUTe,
MIPUPOJIOIOIB30BAHUE 1 pabota ¢
102 COXpaHEHHE HMCTOYHUKAMU 1
OHMOIIOTHIECKOTO nHpOpMALNH,
pasHooOpa3us 3eMin aHaJIN3 CXeM,
Ta0IHIL
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 7,5
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