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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanum»,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISICTCSI OJIHUM M3 KOMIIOHEHTOB IpenMeTHoM obnactu «EcrecTBeHHO-
HayuyHble TmpenMeTsl». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepentpann  oOy4eHUsT Ha YpOBHE CpEAHEro ooOiiero oOpa3oBaHUA U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM, CpPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C mpodopueHTaned 00y4aromuUXCcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBieHHE O
eI M 3ajadax Hu3ydeHusi ydeOHoro mnpenmera «buonorus» Ha yriyOiaéHHOM
YPOBHE, OIpeneseT 00s13aTreabHoe (MHBAPUAaHTHOE) MIPEIMETHOE COIEpKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBf3€H, JIOTUKH Yy4eOHOTO MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMU Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJIENYIONIee pa3BUTHE OWMOJOTMYECKUX  3HAHWH,
OPUEHTHPOBAHHBIX HAa (POPMHPOBAHME €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKWU3HM, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpyKawolled npupoAaHoi cpexae. B
nporpaMMe Mo OWOJIOTUM TakXKe TOKa3aHbl BO3MOXHOCTH y4eOHOIro IMpeamMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
OoOy4Jaromuxcsi MO0 OCBOCHHUIO COJEpkKaHUS OHUOJOTHUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VY4eOHbiii ipeameT «buonorus» Ha ypoBHE CpeIHEro ooImero oopa3oBaHuUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHie U yriayOsjeHue 3HaHWM o0ydaroumxcs O >KMBOM IPHUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUM W OMOJIOTUH pa3BUTHA,
TEHETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYEHHUS U IKOJIOTUH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIMXCS K TMOCIEAYIOIIEMY IOIYYECHHIO
OMoNOrMYeckoro  o0pa3oBaHMA B By3aX U OpraHU3alMAX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3[eiIoB OMOJIOTMH Ha YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OWMOJIOTMYECKHE 3HaHMsS O PAacCTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIATHOTO U MTOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMM, IOJYYEHHBIMH OOYYaIOLIUMUCS MpPH H3yYE€HUU
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUHU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIIOLMK OPraHUYECKOr0 MHUpa Ha 3eMile,
COXpaHEeHUs OHMOJIOTMYECKOro pa3HooOpaszus 1uranetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTMU PA3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJOTUH W CUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolIUXCs IO OOTaHWUKE, 300JIOTHH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHUE
00y4arolUMHUCs OUOJIOTUYECKUX TEOPUN M 3aKOHOB, UAEH, MPUHIUIIOB U IPAaBUI,
JIeXKAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMyJIsIuH,
OMOLIEH03a, SKOCHUCTEMbI, O BBLAAIOUIMXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTHMYECKUX 3HAHUM. [
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HaYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJ€HHOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouojorueid, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHusI.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYYarolmMXCsi C METOJaMU IO3HAHMsI MKUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CeJICKUUU, OUOTEXHOJOTMM M CUHTETUYECKOM OWOJIOTMH, MaJCOHTOJIOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu W B IMpuponae (HaOdIofeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIWTh,
aHAJIM3UPOBaTh U HUCIOJIb30BaTh OHOJIOTMYECKYI0 HH(POPMALIMIO; MOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpPYXKalIleld NpUpPOAHOM cpele, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiIakTUKA WH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYAHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHA B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMM B OWOJIOTUH, pEIIaeMbIMH €10 MpobiieMaMHu, METOJ0JIOTHEH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHNM, peleHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YyYaIOUXCs [IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJE B
1EJIOM U K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
NPUPOAOIIOIL30BaHUM (COOJIO/ICHHE TpaBUJ TOBEJIECHUS B MPUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXaromux JroAed (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUMH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocjeaywnemMy npohecCHoOHAIBHOMY CaMOOIPEIEICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEJICHHBIX HAa M3y4YeHHE OUOJIOTHU Ha YIITyOJICeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHenudUKU €ro COoJep KaHHs U HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHNUE JA0OPATOPHBIX M TpaKTHYeCKUX pabdoT. Takxke ydactue
OOy4YaroIIMXCsS B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIEI0BATENHCKUX PabdoT,
TEMaThKa KOTOPBIX OMPENEISeTCSs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



1.COAEP KAHUE OBYYEHUA
10 KITACC

CopnepkaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHO# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHast OnoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ovonoruu.  buonormdyeckue HaAykKM M M3y4yaeMble  UMHU  MOPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIC HCCIECIOBAaHUS B
OHOJIOTHN.

3HadeHne OWonoruv B (pOPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTUU B
IPAKTUYECKOM JEATEIIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3sMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpauumn

[Toptpetsi: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. dapsuH,
V. I'apgent, I'. Mennens, B. . Bepuanckuii, U. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMH C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3YyYeHHUE

JKuBble cucTteMbl Kak TpenMer u3ydeHus Ouonoruu. CBOMCTBA JKHBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb W LEJIOCTHOCTD,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdlue B KUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromue x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeToasl Ouosornueckoir Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHbIX. OIEHKa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUs PE3yJabTaTOB »JKcriepumeHTa. [lonsThe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHHU OpraHuU3allud KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «Meromabl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEACHUS
HaOJIIOICHUM, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30BaHWE pPaA3IMYHBIX METOAOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emoK. DIEKTpOHHass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KJIETOYHOM OMOJIOTUM
(xpomarorpadus, anextpodopes, auddepeHmanbHoe IEeHTPUYTrUpOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bozma m €€ posp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OMOJOTHYECKas
posb. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kiaccudpukauuss  Oenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. T'uapodpunsHo-TUApOdoOHEBIE cBOMcTBA. Kitaccudukanus munuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCYMKU, UX (DYHKIIMH B
Kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl cenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cCocTaBa W MPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJEKyN. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. ITonunr, /. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOWU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BellecTBa B coctaBe OpraHu3MoBy», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHKe: XUMUYECKAs TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi pabora «OOGHapyXxeHHE OCIKOB C TTOMOIIBI0 KaYECTBEHHBIX
pEaAKLIHIN.

JlaGoparopuass  padora  «lccienoBaHue  HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tunel KIETOK: »JyKapuoTHyecKass M mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHMOHATIBHBIE 00pa30BaHUs KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapHUOTHYECKOU KJIETKH.
[Tna3maTtuueckass MemOpana (mnasmanemma). CTpykTypa IIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpmii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa u QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[uromnasma. [{utozonb. urockener. JIBuxeHue murtomiazmbl. OpraHou/Ibl
kietku. OnHoMeMOpaHHBIE OpraHoubl KIETKU: OHHAOIJIAa3MAaTHUeCcKas CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  9HIOIUIA3MATUYECKUN
petukynyM. CekperopHas ¢yHkius ammapata ['onpmku. Moougurayus 6enkos 6
annapame [onvoxcu. Copmuposxka 6enxoe 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJIbI  KIJIETKH:  MHUTOXOHJIPUHM,  IUJIACTHJIBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W mactun. llepBuunsle,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUABl  (DOTOCMHTE3UPYIOMIMX  AYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOMIACTHI BBICIIIUX PACTEHUIM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KJICTKH. Pu6ocombl. IIpomesicymounvie Qunamenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
Axmunosvie KOMHOHeHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KnetouHbrit
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. LleHtpuons. benku, accoyuupogsanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacHoNOKEHUE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHOU 00010uKu 6 mumose. AHoephbiil
MPAHCcnopm.

Knerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHne NpOKAPUOTHIECKON KIETKIY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MEMOpaHbI».

JlaboparopHnass padora «lccinenoBanue miazMoiM3a W JIEIJIA3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnyeckas  padora  «l3ydeHue  JOBWKEHHS  LUTOILUIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCcUMUISILIMS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonu3ma. Turbel oOmMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA M MEXAHU3M JICUCTBUA.
Kodepmentsl. OTinnuus pepMEeHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOpBI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dotocunteza. CretoBasi u TeMHOBast Gasbl. Domoovixanue, Cs., Cs. u CAM-munul
¢domocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMe paznuyHbIX (PaKkTOpoB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUDUIIUPYIOIIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJHbBIE
OakTepuu. 3HAaYCHUE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Buabsl OposkeHus. I[IponykTbl OpokeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe oKHUCIIeHHE, WIH KJIETOYHOE JbIxaHue. Poiab MUTOXOHIpHil B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
bocdopmiupoBanue. Iuepeus memodOpanHo2o epaduenma npomonos. Cunme3s



ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMmyniecTBa a’poOHOTO IMyTH
oOMeHa BeIleCTB nepea aHadpOoOHBIM. DPHEeKTHUBHOCTh YPHEPTeTUUECKOTO 0OMEHa.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTopnass paGora «/3yyeHue  KaTadTUTUYECKOM  aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

Jlabopatopnasi paGora «/3ydyeHne (HEpPMEHTATUBHOIO paCIIEIUICHUS
MIEPOKCHUIA BOJIOPOa B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi pabGora «CpaBHeHue TiporieccoB  (oTocMHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacsiencrBeHHass uHGOpMaLMs U peaiu3anusa €€ B KIeTKe

Peakmuun matpuyHoro cmHTe3a. [IpUHINANT KOMITJIEMEHTAPHOCTH B PEAKITUIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmsi
TPAHCKPUIIUU: KOMILJIEMEHTAPHOCTh, AHTUINAPAILIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu ceHog. OpraHuszalus reHoMa y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. I'umoresa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pe2ynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIe TTapa3uThl. CTpoeHHe
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, >XUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

bBuoungpopmamura: unmeepayus u ananuz donrvuiux maccueos («bigdatar)
CMPYKMYPHBIX OUo02UuYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyuHe.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunTes Oenkay, «I'eHeTndeckuit koa», «Bupycei»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Marpuunsiii cuate3 JHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HAaOOp KIETKM — KapuoTUIll. JIUMmouaHelii W
rariouaHblii  Habopsl  XpoMocoMm. ['omosoruunbie XpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

nponeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdyeckoe 3HaueHUE
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KIETKU. I[IporpamMmupyemas KieToudyHas
rubesnp — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IUKI KIETKW», «MmuT03», «CTpoeHHe
xpomocomy, «Permmmkamusa JJHK».

O6opyaoBaHKEe: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKa JIYKa».

JlaGopaTopHnas padora  «/3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopHnasi padora «HaOmroneHne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepumu, apxew, OJHOKJIETOUHbIE TPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoloHWAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4ACTEN MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacrenuii. TuIbl pacTUTENBbHBIX TKaHEW: oOpa3oBaresibHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 pacioIOXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHas. OcCoOEHHOCTU CTpoeHus, (GYHKIMA U
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTIOKIJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. IIuTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YETIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKOTUTaromux. Perynsius npixanust. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHUM.
Tpancnopt BewiecTB y JKUBOTHBIX. KpoOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpaieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3moB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaOOTHI OPTraHOB BBIICICHUS.
CBs3b NOJIOCTH TeJIa C KPOBEHOCHOW U BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



NO3BOHOYHBIX JKMBOTHBIX U yesoBeka. [louku. CtpoeHue u (QpyHKIMOHUPOBAaHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHl MPOCTEHIIMX. 3amUTa Y MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOPAJIbHBIA UMMYHUTET. BpOXIEHHBIA M TPHOOPETEHHBIA CHeUPUUECKUI
UMMYHUTET. Teopus KIOHaIbHO-ceneKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

Paszgpaxkxumocts u  peryisiiusa y  OopranusmoB. PasnpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIIOUUOHHOE YCIOKHEHNE CTPOCHUS HEPBHOW CHCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
Kene3pl SHOOKPUHHOM CHUCTEMBI M UX TOPMOHBL. [IeliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoOB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«IInmesapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxaresnbHas

CHUCTEMA, «HepBHas cCuCTEMay, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWTAaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee cTpoeHue 0KAeBOro uepssi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOINpEnapaThl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPAILUK OMBITOB M0 U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUM, MOJICIIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  Oecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B mMenose. Kpoccunrosep. buomorndecknii cMbICiT
M€i03a M TIOJOBOro Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorene3 y uUBOTHbBIX. [10JI0BBIE KENE3bI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHUE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Ctaguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apobieHus.
Jemepmunupoeannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(racTpynsinug). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3IUYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoliormyeckoe 3HaY€HHE NPSIMOTO U HENPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B NMPUPOAE. THUIMBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJaIud OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpaMu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnmuupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJIIECHBDY,
«Pa3zmHoOxeHue runpe», «Meito3», «Xpomocombly, «I'amerorenes», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3ButHe», «Pa3BuTHE MalCcKOoro xyka», «Pa3Buthe capaHum,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYIOJBHBIX PACTCHUIN», «KU3HEHHBIA UK
MOPCKOW  KamycTb», <« KU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
MarnopoTHUKA», «KU3HEHHBIN UK COCHBDY.

OOopyioBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGoparopHas padora «/3ydyeHrne CTpOCHUs MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIpEnapaTaxy.

IlpakTnueckass pabdora «BbisiBIEHHE NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTuka — HayKka O HaCJeACTBEHHOCTH M W3MEHYHUBOCTH
OpPraHu3MoB

Wctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKH.

JdeMoHCcTpaMuA

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbl CKPEIIUBAHUS.

JlabopaTopuasst pabora «Jlpozoduna Kak OOBEKT TEHETHUUECKHX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuino qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pAaCIICIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre nmpu3HakoB MpU HENOJIHOM JOMUHUPOBAaHUMU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJEeIOBAaHMUS  NpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKpCIIIMBAHUSL.

CuerienHoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CuernieHHoe
HACJIEIOBAHUE TIE€HOB, HAPYILICHUE CLEIUIEHUS MEXAYy TeHaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOcOoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun xak uenoctHas cucremMa. [inenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuiean3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3NOIOTUYECKUX TPOIECCOB, TMOBEJACHUS W KOTHUTUBHBIX (YHKIIUM.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTmdyeckue acnekTbl KOHTPOJIS U
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoBeka», «Kapuotun apozoduib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN AIUIEIN3M», «B3auMOIECTBUE TEHOBY.

O6opynoBanue: MojeNlb JJid JEMOHCTpAllMd 3aKOHOB €IMHOOOpa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIENOBAHUSA IPU3HAKOB, MOJECNb IS
JEMOHCTpPAllMM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTnyeckas paGora «l3yueHue pe3yJabTaTOB MOHOTHOPUIHOIO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTnueckass  padora  «l3yyeHue  pe3ynbTaTOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHYMBOCTh. Poib cpeasl B opMuUpoBaHUU
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHOTHIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIINYECKON U3MEHUYHUBOCTH.
Bubl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUIA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIlMOHHOI'O TMPOIECCa. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass U3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, pPOJb DdNUEHEMUYeCKUX ¢Hakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnmuel u  cxembl: «Bugasl u3mMeHunmBOCTHY», «MoaudukaoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I 'eHeTnueckue 3a0o0ieBaHus YeIoBeKay, « Buabl MyTammii.



OO6opynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanue 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBOW».

IIpakTuueckas padora «Myrtauuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHH,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, NOMYJIALMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONIPEIEIICHUE TEHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1I1P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YeslOBEKa. [ €HHbIE U XPOMOCOMHBIEC
Oone3HM 4YeloBeKa. boJie3HW C HacleCTBEHHOM MPEIpacroyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XHUMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karomie cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JleMoHCTpauumn

Tabnuuel u cxembl: «Kapuotun uenoBekay, «MeToJbl U3yYEHUs] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3sMoB

JloMecTukanust W CceleKuus. 3apOoKICHUE CEJNEKIIMU W JIOMECTUKAIIHH.
Yuenue H. W. BaBwmoBa o lleHTpax m0pOUCXOXIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wu3menHumBoctH H. . BasumioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metoapl cenekunoHHONW paboThel. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckycCTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJEKIIMOHHOM  paOoTHI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[Tonyuenune MOJIUTIIIONUIOB. BnytpuBunoBas ruOpuIN3aIus.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CEICKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH 1A CO3MaHMS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeooswvix uoetl U nepCcneKmueHblX MexHoL02UlL.

JlemoHcTpanuu

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTenui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuumny, «OTnanéuHas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «l3yuyeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IkcKkypeusi «OCHOBHBIE METOJIbI M JOCTHIKEHHUSI CEJICKI[MM pPACTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AWCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCHOJb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIeHEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosoruid. [Ipon3BoaCcTBO O€nKa, aAMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIMECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PACTEHHU U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKHUN
smOpuoreHe3. lcnonb30BaHHE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKOHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATLHO2O
DPA3MHOICEHUS CENIbCKOXOZAUCTEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCT)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEPUHU.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menununckue Ouotexnonoruu. [loctrenoMuas nudposas meaunusa. [1LP-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHH, CO3/1aHUs KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHus KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oynutener OPBU, ycTaHOBieHHE MOJEKYJSPHBIX MEXaHHU3MOB
¢dbynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE IBOJIONMUOHHBIX NPeEACTABJICHUHA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOKEHUS ~ OpPraHU3MOB, HACJIEACTBEHHAas HW3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apeun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlectonmia xuBbBIX cymectB (mo Jlamapky)», «Mexanusm QopmMupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxoaku Y. Jlapsunay, «DopMbl 60pbrObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KanycTbl», «[lopobl TOMaIIHUX )KUBOTHBIXY», «Cxema 00pa30BaHUsI HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHUJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTapHas eAuHuLa 3BOIOIUA. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphbl mnonyisauuid. M3menenue
reHooH/a TOMYJSUHUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBUKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHble
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBatelsl. JIDpgpexm Oymuliounoeo eopaviuwika. CHUMCEHUE 2eHemUYecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue s3gpgpexma Opeticha 2ernos 6
bonvuwux u  marvlx  nonynayusx.  Mwurpanuu.  M3onAums  mOMyIISIu:
reorpaduyeckas (MpocTpaHCTBEHHAs1), OMoJIOrudecKkast (pernpoayKTUBHas).

EctecTBeHHbII 0TOOp — HampaBisiomuil Qgakrop 3Boiaouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lonoBoit oTOOp. BO3HWKHOBEHHE U HIBOJIOIUS COIMATIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLMUU.
Bo3HukHOBeHHE  mpuCnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHuii y opranu3mMoB: Mopdoaoruyeckue,
¢uznonornueckue,  OMOXUMHYECKHE,  MoBedeHUYeckre.  OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMHU. M3omsius — kiodeBord (aktop BugooOpazoBanusa. Ilytu u
CIIo0COObI BHJI000pa30BaHMS: ajuIonaTpU4YecKoe (reorpaduueckoe),



CUMIATpUYeckoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJUILIOUAN3ALINS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHO#l  OuWojoruu B pa3paboTKe HAyYHBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, 2. Maiip.

Tabmuipt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BalinOepray, «JBuxyiume
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYJALUNA CEeBaHCKOM (openmy,
«l'eorpaduueckass M30dSUUSL  JUCTBEHHULIBI CHUOUPCKOM W JIMCTBEHHUIIBI
naypckoin», «IlonysiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepum Buma», «Buasl-nBoiHukn», «CTpyKTypa BuAa B
npuposie», «Crocodsl Buao0OpazoBaHus», «leorpapuueckoe BUI000pa3oBaHUE
TpEX BHUIOB JAHJBIIIEH», «IKOJOTUYECKOE BHJI000pa3oBaHHE BUAOB CHHHULY,
«ITomunnonael pacTeHuin», «KamycTHo-peeuHblil rTuOpuI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEepell C MpUMEpaMH Pa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyenaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuW ONU3KUX BHUJAOB, 0OpPa30BABIINXCS
pPa3TUYHBIMU CTIOCOOAMH.

JlabGopaTopHasi padora «BbisBleHHE HM3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  pab6ora  «lIpucnocobienuss  OpraHu3mMoOB H  HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopuass padora «CpaBHEHHE BHIOB 1O MOP(OIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHM. IlaneoHTONOrM4yecKkue METOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouud. CpaBHeHUE QIOpBI U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emuu. Bumsi-
SHAEMUKHU U PETUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
ABOIONMH. ['€HeTHYecKue MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U IBOJIFOIUS TEHOMOB.

OO6uue 3aKkOHOMEPHOCTH (MpaBuia) 3BOMIOUUU. [IpuHyun cmensvl QyHKYUL.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIHH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiI JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedans»,  «Punmodure»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «Jlpeiid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBbIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKAa W IIUMIIAH3€», <« JTaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO1IME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MPOUCXOXKICHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKICHUU KU3HU (KPEallMOHU3M).
['unoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS JKU3HUA U €€ ONpoBepKeHUE onbITaMu D.
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
OpraHnyecKkux BemecTB W3 Heoprannueckux. Ombsir C. Mumiepa u I'. IOpm.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoanepBathHas rtumnoteza A. U.
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHe
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U AOCOJIIOTHAS
reoXpOHOJIOTHS. [ €0OXpOHOIOrMUeCKas IKaia: 0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecko HBodtoLMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKApUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHrne MHOTOKJIETOYHBIX OPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. lIpomcxokieHne UIBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuii u pentuwinil. [IpoucxoxkneHne MICKONUTAIOMUX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OW,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyecknx mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3zoBaHHE: €T0 YCIOBUS U BIMSIHUE HA Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUsI — 3KOJOTMYECKHE KPU3UCHI mpouuioro. [Tpuunnasl u
CJIIEACTBUSA MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJOTHYECKUH KPHU3HC, E€Tr0
ocobenHnoctu. [Ipobiema coxpanenus OmopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kmaccudukanmu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpauumn

[Toptpersr: ®. Penn, JI. Cnamutanuanu, JI. Ilacrep, 1. . Meunukos, A. W.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  JBOMIOUMAM»,  «[ €oXpoOHOJIOrMYECKass  IIKaJIa,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOIUNY, «CxeMa 00pa30BaHUS dYKAPUOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkserounsle Boaopocim», «Mxmw», «llanoporHukmu», «l omocemeHHbIe
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHA KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHbiey,
«Ilnockue 4yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Butue KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaY.

O6opynoBanue: repbapuu PACTCHHWN pa3IWYHBIX OTHAEIOB, KOJUICKITUH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl ) KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydelia NTULl W 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa galOoparopHasi padora «MoJenupoBaHHe — ONBITOB
Muiepa—HOpu 1o n3y4eHnio abMOTeHHOTO CUHTE3a OPraHUYECKUX COCTUHEHUN B
NEepBUYHOM aTMochepey.

JlaGoparopHasi pabGora «l3ydeHue M OINMCAaHUWE HMCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue OCOOCHHOCTEH CTPOEHHUS PpaCTEHUU
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHne oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenue Yea0BeKa — AaHTPOIIOIeHe3

Paznesnsl 1 3a7a4n aHTPOIOIOTrUU. METOIBI aHTPOIIOJIOT U U.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKa. PemnruosHsie
BO33peHUA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

CX0cTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4eaoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHHE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHolieHHue OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — O0IIUE MPEIKU YeIOBEKOOOPA3HBIX 00€3bsiH U
JM0/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMA M TEPBBIA BBIXOJ JIOJIEU
3a  mpenenasl  Adpukn. YemoBek reimenbOeprckuii — - oOmMEA  MPEoK
HEAHJEPTATBbCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKU
Kak BHJ JIIOJIEH XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHE KOHTMHEHTOB 3a Tpeaenamu Adpuku.
[TasleoreneTrka v nmajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaszuiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnunctBO  dyenoBeuecknx — pac.  HaydHas  HECOCTOSITENBHOCTH  pacu3Ma.
[IpucnocoONeHHOCTh YEIOBEKa K pa3HbIM YCIOBHUSIM OKpYKAarOUIEH Cpeabl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio U
(bU3HONOTHIO YeTIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS ~ AHTPOINOJOTHS WU IAJCOAHTPONOJIOTHUS
YEJIOBEUECKUX NOMyJsiuuid. bruoconuanbHble HCCleOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanue KO3BOMIOIMHY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPOMOJIOTHNY, «[ 0JIOBHOM MO3T YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIIUE CHIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpubdy, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOXKICHHS UEeJIOBEKa,
(doTorpaduu HaxoI0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTopHasi pabGora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJI0OBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallui YEIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0J0TuU. CBSI3b SKOJIOTUU C IPYTUMH HAyKAMH.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
OpUpoAHbIE W J1abopaTtopHbie. MolenupoBaHre B OKOJOTUU. MOHUTOPHUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3Hau€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJOTMYECKOM TPAMOTHOCTH HACEIEHUS.

JdeMoHCTpaMuA

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTtopHas padora «3y4yenue METO0B JKOJIOTMYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea OOMTAHUSA

Okozoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEUCTBUS dKojJormueckux Qaxrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckui ¢akrop. JlelictBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOWICHHWIO K cBeTy. CHrHajmpHas pojb CBETA.
doToOnEeprUOaU3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [ToiiKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocTh kak skonormyeckuid (akrtop. Ilpucnocobiienuss pacteHuidl K
NoJAJIep)KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOLICHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
ryOMHHAs  TOJNOYBEHHAs, BHYTpUOpraHusMeHHas.  DPU3HKO-XUMHUYECKHE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOneHuss OpraHusMoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HHU.

Kusznennsie @opmbl opraHu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie POpMbI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Bunnr OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaln3M, KOMMEHCAIn3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3auMonecTBUs  (Tomuueckue, (Qopuyeckue, (Qpabpuueckue). 3HauEHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuplt 1 cxeMmbl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEenIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DH3MONOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenpl o0OuTaHUS OpraHu3MoB», «buosiormyeckre puUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHUs», «XunHudectBoy, «llapasutuzm», «Koukypenmus», «CumOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3JUYHbIX JKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHEIIOOUBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, repOapuu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepeld, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH XKUBOTHBIX, OOMTAIOMIMX B Pa3HbIX Cpenax,
repOapu MU KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIMU DPACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIKX B Pa3IMYHbIX OMOTUYECKUX B3AUMOJEHCTBHUSIX.

JlabopaTtopuasi padora «BrpIsiBIeHHe MNPUCTIOCOOIECHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi padora «BrisiBIeHHe TNPUCTIOCOOIECHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlabGopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTead NOMYJISUMU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pACTHasi M TMOJIOBAsl CTPYKTYpa, PpPOKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JuHamuka nonynsiuuu U e€ perynsius. buotndeckuil mOTEHIMAN MOIMYJISIIHUH.
MopenupoBaHnue qTuHaMUKU nomyiasiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIIUU.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (- U
K-cTparerun).

[TonsitTue 00 sKkomornyeckoil Huie BuAa. MecrooOutanue. MHoOromepHas
Mozenb dkosormdeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosiormdeckon
Huiu. [loTeHnnanbpHas U peanu30BaHHAs HUILIN.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbl U HX >KU3HEHHBIC
CTpaTerun. JKOJIOTUUECKAE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buosorndeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabnupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJIAIINN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  momyysiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOpOCTh  3acel€HUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeins 3xonorudueckor Humu /. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUI, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass  padora «lIpucnocoOneHust cemMsiH  pacTeHUd K
PACCETICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKHU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B KOCHUCTEME.

OCHOBHBIC  TIOKa3aTeIM  JKOCHCTEMBbI. buomacca ©W  MNPOIYKIUA.
DKOJIOTUYECKHE MUPAMUIBI UrCcel, OMOMAaCChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBL. AHTPOIOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bruopaznoo0Opasue u moiHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocucmemovl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXTy aHTPOIIOTEHHBIMH U IPUPOTHBIMH SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
baopa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Poib kackadnoeo s¢hghexkma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICUCTBUM.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxeMbl:  «CTpykrypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbIC
IpynIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BEHIECTB B IKOCHCTEME,
«llenn nutanus (macTOWIIHAS, TETPUTHASN)», « DKOJIOTHIECCKAS TTUPAMUIA THCEI,
«JKoNoTUYeCKasl MupamMuaa OuoMacchy, «IKOJIOTHYecKass MUpaMua YHEPTHI,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypoo3KOCUCTEMBD».

JlabopaTtopuass pabGora «M3yueHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypcusi «IKCKypCUsi B TUITUYHBIN OuoreorneHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIM WM TOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «IDKCKYypCHsi B arpo’KOCHCTEMY (Ha MoJie WIM B TEIIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — oOmennanerapHas 000Jji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CyIIIECTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.



VYuenune B. U. BepHanckoro o 6uochepe. Obmactu 6mochepsl u €€ cocra. JKupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Guochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BCIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiIepoaa, a30Ta). PUTMHYHOCTE SBICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIaHHbIC U IIIUPOKOJIIMCTBEHHBIE JIECa, CTETH, CABAHHBI,
MyCThIHU, TPOITUYECKHE JIECa, BLICOKOTOPhs. KiMMar, pacCTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yrnepoga B mpupone», «KpyroBopoT Kuciopojga B MPUPOIAEH,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Kinmarnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiil jgec», «LIMpokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

Oo6opynoBanue: repbapuu pacTeHHUM pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0ias cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHne KIMMara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTENILHOTO W KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacaeie kHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEJIOBEUECTBA W MPUPOIBI.
PanronanbHO€  MPUPOJOMNONB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBbHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE OCIEICTBHUSL.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocbepezarowei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvle ungopmayuonnvle cucmemsl, obecneuugaroujue O00CMyn K
uHgopmayuu no CcoCMoAHUIO OMOENbHLIX U008 U 9dkocucmem. (OcHOBbI



9Kopeabuiumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMuA

Tabmuipt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprl», «3arps3HeHne mnouBbl», «llapHukoBelli 3pdexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.

2.lINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUS
OoOy4YarolmMuMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHuUs: JIMYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yenenanpaeienHoe paseumiue BHYTPEHHUX YOEKIEHUN JHYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEW M MCTOPHUYECKUX TPAIUIUN pPA3BUTHA OHOJIOTHYECKOTO
3HAHMUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHMs, Haauuyue  NpPa8oOCO3HAHUS  SKOJIOTUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAIUIIUOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU WU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH MO3HUIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHHS K 3aKOHY U TMPABOIOPSIKY, YEJIOBEKY TPyJa U CTapIIeMy IMOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaauIlMsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, npupojae u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX



OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIHHOU JAESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa;kaIaHCKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBLHBIX U HCCJIEAOBATEIbCKUX 3a/lady, YBaXXUTEJIbHOTO
OTHOUIIEHUSI K MHEHHUIO OIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU HUJIECHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHHUS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTU IMEpE.
Ponunol, ropaoctu 3a CBOWM Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOLJIOE U HACTOSIIIEe MHOTOHALIMOHATILHOT 0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3ammuTe OTeuecTra,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;



OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3/JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEWHOW >KM3HHM B COOTBETCTBUHM C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOILICHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

NOHUMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUSA JKUBOW IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

MOHMMAaHUE U pean3alusl 3J0pOBOTO M 0O€30MacHOro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nuecKas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE UEHHOCTH MPAaBWJI HHJIMBHIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIbHOCTU TEXHOJOTUYECKOH M COLMAIbHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IMyHbIM cepam NnpodhecCHOHANbHON NEATEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIeCO00pa3HOEe OTHOIIEHHE K NPHUPOAEC KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TI00aTBHOTO XapakTepa 3KOJOTMYECKUX MpoOJeM M IMyTed HuX
pelLIeHHs;



CIOCOOHOCTh MCHOJb30BaTh NPUOOpETacMble IPU U3YYEHHUU OMOJIOTrUU
3HaHUS W YMEHMSI MpU PELICHUU NpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIIOJICHUE  MpaBUI  MOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHy BHUIOB,
aKOcuCTeM, brochepsr);

aKTUBHOE HENpPUIATHE JEUCTBUN, MNPUHOCALIUMX Bpel  OKPYKAIOIIEH
OPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U NPEIOTBPAILAT UX;

HaJIM4HME PA3BUTOIO IKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMUS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YWTATENbCKOM KYJIbTYpbl KakK CpeICcTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

NOHMMaHUE creuuuKky OMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpPEeACTaBICHUs] 00 OKpYXaloleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOlIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTe BBIXOAA U3 II100aIbHBIX SKOJOTHYECKUX MPOOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TMPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
pU U3Y4eHUH OHOJIOTHY;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIIEHUN OKPYXKAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,



yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
VMMEIOIIUXCS JaHHBIX C LIEJIBbIO MOJIYUYEHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUIs
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
IPOEKTHYIO U UCCIIEI0BATEIBCKYIO 1€ TEIbHOCTh MHINBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENPEpPhIBHOMY  OOpa30OBaHHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWU MO OHOJOTHH B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHs ydyeOHOro mnpeamera «buomorus
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpa)Karollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SBJICHHUE, MPOIleCC,
CUCTEMA, Hay4YHbI (paKT, NPUHLMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OKCIEPUMEHT W  Jpyrue);
yHHUBEpCaJbHble yueOHble JEeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHKAaTHUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBHOM
TPAaMOTHOCTH W  COIMAJIBLHOM KOMIIETEHIIMA OOYYaIOIUXCs; CIIOCOOHOCTH
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJbHbIC yYeOHBIE JICUCTBUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

B pesymbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeIHEro oOIero
oOpazoBaHus y oOy4aromerocss OyayT cpopMUPOBaHbI TO3HABATEIbHBIC
YHUBEpCaIbHbIC YUeOHbBIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JNEUCTBUS, PETyJATHBHBIC YHUBEPCAIbHBIC Yy4YeOHBIE JEHWCTBHUS, COBMECTHAas
JeSATEIIbHOCTb.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IPOTPAMMbI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaajnenne YHHUBepPCAJIbHBIMH yueOHBIMHU NMO3HABATEJIbLHBIMU
NefCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATEILHO  (OopMyJIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT



OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C JIPYTUMHU MOHSTUSAMH );

ONpENENATh LEeTu JeATEeIbHOCTH, 3ajaBas NapaMmMeTpbl U KPUTEPUH UX
JTOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE TOHITUS Ui 00bACHEHUsI (PAaKTOB U SIBICHUN
YKUBOU TIPUPOJBL;

CTPOUTH JIOTUYECKHE pacCyX IAeHUS (MHIYKTUBHbBIE, JCAYKTHUBHBIC, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

MPUMEHSITh CXEMHO-MO/ICJIbHBIE cpencTtBa Ui IPEACTaBIICHHUS
CYILLIECTBEHHBIX CBSI3ei M OTHOLICHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKKe  MPOTUBOPEYUMH  pPa3HOTO  pOJAa,  BBISIBJIECHHBIX B  Pa3jMYHBIX
MH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX  PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUSI;

pa3BUBATh KPEaTHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEI0BATENBCKON U TPOECKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOA0B PEUICHUS] TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

UCIIOJIb30BaTh PA3IMYHbIE BUJIBI JICSITEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCIIE IPHU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh W (HOpPMYyIUpOBaTh COOCTBEHHBIE 3a7ayll B 00pa30BaTEILHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS], HaXOJIWUTh apryMEHThI [JIsl JIOKa3aTelIbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PEUICHUS;

aHANIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



OCYILECTBIIATh LEJIECHAIIPABICHHbIM NOUCK IEpEeHOca CPEeACTB M CHOCO00B
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE MJIE€U, IpeUIaraTh OPUTMHAIbHBIE MOJIXOJbl U PELICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax [aHHBIX, B VIHTepHETe), aHAIM3UPOBATh
MHGOPMAILMIO Pa3IMYHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope Ouosornyeckoil MHGpOpMalu, HEOOXOAUMOM ISl BBIIOJHEHUS Y4€OHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTHA, COBEPUIEHCTBOBAThH KYJbTYpPYy AaKTHBHOT'O MCIIOJIb30BAaHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
Ouonornueckor MHPopMauu (Cxembl, rpapuKy, AUarpaMMbl, TaOIUILIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCTBE CpeAcTBa NpH paboTe C
Ovonornyeckod HMHPOpMalUMEH: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYPY,
UCIONIb30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWsd M 3alUThl  MH)OpManuwy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) o6menmne:

OCYULIECTBJISATH KOMMYHUKAILIMK BO BceX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/71aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHUS MpeiaraeMon
3aJ]a4uM, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULMUN IPYTUX yYaCTHUKOB
JAajiora Uin IMCKYCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;



BIAJETh Pa3IM4YHBIMU CHOCOOaMHU OOILEHHS M B3aUMOJECUCTBUS, MOHUMATh
HaMEpEeHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIIEHUE K COOCCETHUKY
U B KOPpEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUILYAIBHOU
pabOThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOpPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEHUCTBHI C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh I1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAau€CTBO CBOEr0 BKJAJa W KaXJOTO yYAaCTHUKA KOMAaHJIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh HWJEW C TO3ULHUKA HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

1) camoopranm3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIIEHHUA NPOOJIEM U UX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUIM IIEJIeBblE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUIM;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (DOPMUPOBAHUIO W TPOSBJICHUIO MIUPOKOW SPYAMIIMU B
pasHbIX 00JacTAX 3HAHWM, MOCTOSHHO TIOBBINIATH CBOM 00pa30BaTENbHBIA |
KYJbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsIM, BHOCHTb KOPPEKTHBBI B JEATCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISM;

BJIaJICTh ~ HaBBIKAMHM  [IO3HABATCIbHOH  pedieKCMM  KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIIUTEIBHBIX IPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBAHM, MCIOJIH30BaTh MPHEMBI PeQIICKCHH JIJISI OIICHKU CHUTYaIldd, BBHIOOpA
BEPHOT'O PEIICHUS;

yMETh OIICHWBAaTh PUCKA U CBOCBPEMECHHO NPUHHUMATH DEUICHHUS IO HX
CHIDKEHHUIO;

IPUHAMATh MOTHBBI M apTryMEHTHl JPYTHX TP aHalu3e pPe3y/IbTaToB
JCSATCIIBHOCTH;

3) npuHsATHE CeOs M APYTUX:

IPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI WM apTyMEHTHl JPYTHX TpPU aHAJIW3e pPe3yIbTaToB
JCSATCIIBHOCTH;

IpHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OIMIHUOKU;

pa3BHUBaTh CIIOCOOHOCTh TIOHUMATh MU C TTO3UITUH JIPYTOro YEJIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pE3yNbTaThl OCBOCHHS COJCPKAHHMS Y4eOHOro MpeaMeTa
«buonorusiy Ha yrayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIEUYCHHE
npopuapHOro  oOyueHust  oOydawonuxcss  Ouojmornv. OHHM  BKJIIOYAIOT:
cneruuyeckue st OMOJIOTUM Hay4YHBIE 3HAHWS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHWW M WX MPUMEHEHHUIO B PAa3IMYHBIX YYeOHBIX, a TAKXKE B
peaNbHBIX XU3HCHHBIX CUTyarnusaX. [IpenIMeTHble pe3ynbTaThl MPEACTaBICHBI TI0
rojilaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Klacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OWOJIOTUU B CHUCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  PEIIEHWH MpoOJeM  PaIMOHAILHOTO
MIPUPOOTIOIB30BAHUS, O BKJIAJIC POCCHICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
Onosoruu;

BJIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOITOJIATAlOIMe OHOJIOTHYECKUE TEPMHHBI W TOHATHA (KU3Hb, KIICTKA,
OpraHu3M, MeTaboiau3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIPOU3BEICHUE,



HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKHUE TEOPUHU
(xknerounas Teopus T. llIanna, M. Illneinena, P. BupxoBa, xpomocomHast Teopust
HacnenacTBeHHocTH T. Moprana), ydenus (H. M. BaBumoBa — o meHTpax
MHOrooOpa3usi ¥  NPOUCXOXKJICHUS  KYJIbTYPHBIX  pAacTeHUM),  3aKOHBI
(eaHOOOpa3usi OTOMKOB TMEPBOrO TMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOTO HacnenoBanus [. MeHgensa, TOMOJOTHYECKUX pAIOB B
HacJIeACTBEHHON N3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH )

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM
OpraHOB pACTEHH, JKHUBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMeHa BemIecTB (MeTaboan3M), MPEeBpPAIEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpohHOr0o TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMEeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHAUBUIYAIbHOTO  Pa3BUTHUsS ~ OpraHu3mMa  (OHTOTEHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTaHaBJIMBATh B3aUMOCBS3M MEXK]y OpPraHOMJAMHU KJIETKH U UX
GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M uX QYHKUUSAMU, MEXKIY
OpraHamMM M CHUCTEMaMH OpPraHOB Yy pPAacCTEHMUM, >KMBOTHBIX M YEJIOBEKA U HUX
GyHKIUSIMH, MEXKIYy CHUCTEMaMH OPTraHOB M WX (PYHKIUSMHU, MEXKIY OITarmamu
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHUIOM W (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHHE BBISIBISATH OTJIMYHUTENIbHBIE MPU3HAKHU JKUBBIX CUCTEM, B TOM YHCIIE
pPACTEHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIIIT;

yMEHUE peniaTh OMOJOTUYECKUE 3a]a4H, BBISBIISITH TPUUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIICTYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBO/IbI M TIPOTHO3bI HA OCHOBAHUHU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKUe padoThl, COOMHOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYTI0OBAHUEM;



YMEHUE BBIJIBUTAaTh THUIOTE3bl, MPOBEPSITH HX SKCIEPUMEHTAIbHBIMU
cpencrBamu, GOpMyYIHpPYs 1elb MCCIEIOBAaHUS, aHAJU3UPOBATH IMOIYUYCHHBIC
pe3yabTaThl U JeNaTh BHIBOIbI,

YMEHHE y4acTBOBaTh B Yy4eOHO-HMCCIENIOBATENbCKOM paboTe mo Ouoioruw,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX

KOH(EPEHITUSIX;
YMEHHUE OIICHWBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmacth  OWONOTMM W MEIWIMHBI  (KJIOHMPOBAaHWE,  HCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOEC W3MEHEHHE T€HOMa M CO3JaHHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodeccuoHaIbHON
JEATEIbBHOCTH B 00JIacTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJILCKOTO XO3SIICTBA, MUILEBOM MPOMBIIICHHOCTH, YINIYOIsTh MO3HaBaTEIbHbBIN
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
PO eCCUOHANILHOTO U BHICIIETO 00pa30BaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHWH BOIPOCOB PAIMOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K TIPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHHUE BJIaJIETh CHUCTEMOM OWOJOTUYECKUX 3HAHUM, KOTOpas BKIIIOYAET
OTpEeNeNICHUs] M TOHUMAHUE CYHIHOCTH OCHOBOIOJAraronux OHOJOTHUYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsix u HampasieHusx sBoitonuu, B.U. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npaBuna (munumyma . JluOuxa,
HKOJIOTMYECKON MHUpaMubl 3HEpPTruM), rumnores3bl (runoreza «vupa PHK» V.
['un6epra);

yMEHHE  BJIaJCTh  OCHOBHBIMM  METOJaMU  HAy4YHOrO  ITO3HAHWMS,
WCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(onucanue, u3MepeHue, HaOJIOJEHHE, IKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;



YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU: BHUJAOB, OHMOI€OLIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJITONaTPUYECKOTrO u CUMITaTPUYECKOTO
BUI000pa30BaHMUs, BIMSHUS IBIDKYIITUX CHJI SBOJIOIUN HA TEHO(OH T TOMYJISITUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HAMPABICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JIBIDKYIIAMH CHJIAMHA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie 0OUTaHMs, a0MOTUYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOT€HHBIX U3MEHEHUN B YKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHWOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTo0o0pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEYCCTRA,;

YMEHHUE peraTh OMOJIOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATH JIA0OpAaTOpPHBIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U ICNIaTh BHIBOIBI;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBbIC  pE3yJbTaTbl HAa  yYEHHYECKHUX
KOH(DepeHusX;

yYMEHUE OIEHWBATh THIMOTE3bl M TEOPUU O MTPOUCXOKIICHUU KU3HU, YETOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOC00axX MpeaoTBpaICHUS
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyayIieil mpodeccHoHaTbHON
JeSATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, METUITUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, IHUIICBOM
MPOMBINIUICHHOCTH, YTJyOJIATh TI03HABATENbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYMOIIEH  TpodeccMd W MPOAOHKCHHE



OMOJIOTHYECKOr0 06p8.30BaHI/I}I B OpraHusanusiax CpC€aHEro HpO(bCCCI/IOHaJIBHOFO )41
BBICHICTO O6p&30BaHHH.



3.TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaunmenoBaHmue pa3xeioB u
TEM MPOrpaMMbl

buoinorus kak Hayka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTuHyec
Kue/sadopa
TOpPHBIE
padoThI

BocnurareJnHBIN
KOMIIOHEHT

IMaTrpuoTuyeckoe
BOCIIUTAHME: MPOSIBIICHUE
HHTEpeca K MMO3HAHUIO
IPUPOIBL, HaceJIeHHUS,
xo3saicTBa Poccun, pernoHoB
U CBOEro Kpas, HapoAOB
Poccuu; LIEHHOCTHOE
OTHOIIIEHHWE K JOCTHXKEHUSIM
cBO€Ei Poaunebl —
LUMBWIN3ALMOHHOMY  BKJaIQy
Poccuu; IIEHHOCTHOE
MIPUPOTHOMY

o0BbeKTaM

OTHOILUEHUE K
HaCJIEAUI0 u
NPUPOJHOTO U  KYJIBTYPHOIO

HaCJeus YEeJIOBEYECTBa,
I'pa:xxnanckoe BocCIMTaHHUE!
TOTOBHOCTh K Pa3HO-00pa3HOi
COBMECTHOM JIeSITEILHOCTH,
CTpeMJICHHE K
B3aMOIIOHUMAaHHUIO u

B3aMOIIOMOIIH, TOTOBHOCTBh K
y4acTHIO B T'yMaHUTapHOU
JIesITeIbHOCTH

(«IKOJIOTUYECKUH  MaTPyIIby,

JJIeKTPOHHBbIE HU(POBBIE C




BOJIOHTEPCTRO).

dyxoBHO-
HPaBCTBEHHOE BOCIHTAHNE:
OpUEHTallusd Ha MOpaJbHbIE
LEHHOCTH W  HOPMBI B
CUTYaIUsIX HPAaBCTBEHHOTO
BBIOOPA; TOTOBHOCTh
OIICHUBAThL CBOE IIOBEJICHUE U
MOCTYTIKH, a TaKXXe MOBeJIeHUE
U TIOCTYIIKA JAPYTHX JIIOJEH C
MO3UIIMA  HPABCTBEHHBIX U
[IPAaBOBBIX HOPM C Y4ETOM
OCO3HAHUS IIOCJIEIACTBUN JIs
OKpYyXKaroleun Cpelbl;
pa3BHUBaTh CIOCOOHOCTH
pemarb MopaJibHble TIPOOIEMBI
Ha  OCHOBE  JIMYHOCTHOTO
BEIOOpa Cc  OmOpoil  Ha
HPaBCTBEHHBIE LEHHOCTH U
NPUHATBIE B POCCUUCKOM
oOmiecTBe TpaBHJa U HOPMEI
MOBEJCHUS c y4€TOM
OCO3HAHUSl MOCIEIACTBUU AJiA
OKpY>Karollen cpebl.

JcTeTHYecKoe
BOCIIUTAHHE!
BOCIIPUUMYHUBOCTh K Pa3HbIM
TPAOUIUsIM CBOETO U JAPYTUX
HapoOB, IIOHUMaHUE pPOIHU
STHUYECKUX KYJIbTYPHBIX
TpaguIInii; LIEHHOCTHOT'O
OTHOIIEHHS K TpUpoAe U
KylnbType  CBOE€M  CTpaHbI,
cBoeil Majon pOAVHBL;




NpUpoOAe W KYJbType APYrHX
pPEerMOHOB UM CTpaH  MHpa,

o0BeKTaM BcemupHoro
KyJbTYpPHOTO HacJeaus
4eJI0OBEYCCTBA.

IlennocT  HAy4YHOro
NO3HAHMA: OpHUEHTalUUs B

JIeATeTLHOCTH Ha
COBPEMEHHYIO CUCTEMY
HAy4YHBIX MpEeACTABICHUN

reorpapuyeckux  Hayk 00
OCHOBHBIX  3aKOHOMEPHOCTSIX
pa3BUTHS TPUPOIBI u
0o0I1IecTBa, O B3aMMOCBSI3SIX
4YeJloBeKa C INPUPOJHON H

COLMAIIbHOU cpenoi;
OBJIAZICHUE YUTATEIHLCKOU
KyJIbTYpOMl Kak CpeACTBOM
TTO3HAHUSA Mupa JUTS
MIPUMEHEHUS Pa3IUYHbIX

HCTOYHUKOB reorpapuueckon
MHPOPMALMK TPH PELICHUU
MO3HABATENbHBIX U MPAKTHUKO-

OpPUEHTUPOBAHHBIX 3a1a4;
OBIIAJICHUE OCHOBHBIMH
HaBBIKAMH HCCJIEIOBATEIHCKON
IEeSITENHLHOCTH B
reorpauIecKux HayKax,
YCTaHOBKa Ha OCMBICIICHUE
OIIBITA, HaOJIIOIeHUI u
CTpEMJICHHE

COBEPIICHCTBOBATh My TH
JOCTYKCHHUS

HWHAUBUAYAJIBHOT'O n




KOJUIEKTUBHOI'O
Onmaromnouryuus.

PDusuyecKoe
BOCIIMTAHHE, (OpPMHUPOBaHUE
KYJbTYpPbl  310POBbH U

3MOLHMOHAIBHOIO
O0aromosyumsi:  OCO3HaHHE
LEHHOCTH JKU3HU;

OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3I0POBBIO u
YCTaHOBKA Ha 3JJ0POBBIN 00pa3
JKU3HH  (30POBOE  TMHUTaHUE,
COONMIOICHHE TUTHEHUYECKUX
npaBuwi, cOaJaHCUPOBAHHBIN
peXKHUM 3aHATUM U OTIbIXa,
perymispHas ¢dusnyeckas
AKTUBHOCTB); co0OimoeHue
npaBui  O€30MacHOCTH B
MPUPOJE; HaBBIKOB
0e30MacHOr0  TOBEACHUS B
HWHTEPHET-Cpe/ie; CIOCOOHOCTh
aanTHPOBATHCS K
CTPECCOBBIM  CHTYyallsIM U
MEHSIFOIUMCS.  COIMATBHBIM,
HHPOPMAITUOHHBIM u
MPUPOAHBIM YCIOBUSAM, B TOM
YHCIIE OCMBICIISISE COOCTBEHHBIH
OTIBIT " BBICTpanBas
JabHeHIIe LETIH;
c(hOpMHUPOBAHHOCTh ~ HaBBIKA
pedaexkcun, npu3HaHKE CBOETO
MpaBa Ha OIIMOKY ¥ TaKOTO JKe
mpaBa  JPYroro  4YejgoBeKa;
TOTOBHOCTb W  CHOCOOHOCTB




OCO3HAHHO  BBHIMOJNHATH U
nporaraHupoBaTh  IpaBuiIa
37I0pOBOTO, 0E30IacHOrO U
9KOJIOTUYECKH
1IeJIeCO00pa3HOTO obpaza
JKH3HHU; OEPEIKHO OTHOCUTHCS K
NpUpPOAE U  OKpyKarolleu
cpene.

Tpynosoe
BOCNIUTAHME. YCTAaHOBKA Ha
AKTUBHOC Yy4YaCTUC B PCHICHUMN
OpakTU4YecKuX  3amad (B

paMKax CEMbH, ILIKOJIBI,
ropoaa, Kpasi)
TEXHOJIOTUYECKON "

COLMAJIbHOW HaIPaBJICHHOCTH,
CIOCOOHOCTh ~ MHUIIMUPOBATH,
IUIaHUPOBATh u
CaMOCTOSITETIbHO ~ BBINIOJIHSTH
TAKOr0 poOjAa JESATEIBHOCTD;
UHTEPEC K MPAKTHIECKOMY
U3y4YeHHIo npodeccuii u Tpyna
Pa3IMYHOrO Poja, B TOM YHCIIE
Ha  OCHOBE  TPHMEHEHHUS
OHMOIOTNYeCKUX 3HAHHI;
OCO3HaHNE Ba)XHOCTHU
o0yyeHHsT Ha NOPOTHKEHHUU
BCEH JKW3HU [UId YCHEIIHOHN
npohecCUOHATBHOMN

JESITEIbHOCTH M pa3BUTHE
HEOOXOIUMBIX YMEHUH st
3TOT0; OCO3HAHHBIA BHIOOp U
MOCTPOCHNUE WHAMBUIYAIBHON
TpaeKTOpUH OOpazoBaHUs U




JKuBEBIE CUCTEMBI U UX
U3y4yeHue

JKM3HCHHBIX TUIAHOB C Y4ETOM
JUYHBIX W OOIIECTBEHHBIX
WHTEPECOB U MOTPeOHOCTEH.
IKOJIOTHYeCKoe

BOCIIUTAHMS: OPUCHTALUS Ha
NPUMEHEHHE OHOJIOTUYECKUX
3HAHWI A pelieHHs 3a1a4 B
00J1aCTH OKpYIKAIOIICH Cpejbl,
IJIAaHUPOBAHUA TIOCTYIIKOB H

OLICHKU Hux BO3MOKHBIX
MOCJIEACTBUN JUTsL
OKpYyXKaroleun Cpelbl;
OCO3HaHHUE 1J100aJIbHOTO
xXapakTepa 9KOJOTHYECKUX
npobieM W myTed — HX
peIeHus; AKTHBHOC
HETIPUATHE JIEUCTBUH,
MIPUHOCSIIIAX Bpen
OKpYyKaroren cperne;

OCO3HaHME CBOECH pONM Kak
rpaXJaHWHA U MOTPEOUTENS B
YCIIOBHUSX B3aMMOCBS3H
MPUPOIHOU, TEXHOIOTHUECKOU
H COITHAJILHOM cpen;
TOTOBHOCTh K YYacTHUIO B
MIPAKTUYECKON  JesTeTbHOCTH
9KOJIOTHYECKON

HaIpaBJIEHHOCTH.

JcTeTHYECKOE
BOCIIUTAHHUE:
BOCIIPUMMYUBOCTL K pPa3HbIM
TpagulousaM CBOCTO U APYTUX
HapoaoB, MNOHUMAHUC  POJIN




STHUYECKUX KYJIbTYpPHBIX
Tpaauuui; LIEHHOCTHOT'O
OTHOLIEHUS K TpUpole U
KylnbType  CBOE€M  cTpaHbl,
cBoeH Majon POAVHBL;
MpUpOJIE U KYJIbType IOpYTUX
pPEerMOHOB UM  CTpaH  MHpa,

o0BeKTaM BcemupHoro
KyJbTYpPHOTO Hacyeust
YeJIOBEYCCTBA.

buonorus kiaetku

0.5

HeHHOCTI/I HAY4YHOro
NMO3HAHHUA: OpuUCHTalUA B

JIeATeTLHOCTH Ha
COBPEMEHHYIO CUCTEMY
HAy4YHBIX MIpEeACTaBICHUN

reorpadpuyeckux  Hayk 00
OCHOBHBIX  3aKOHOMEPHOCTSIX
pasBUTHS MIPUPOIBI u
o0mecTsa, O B3aHMMOCBS3SX
YeloBeKa C MPUPOTHOH W

COLIMAJIbHON cpenou;
OBJIaJIEHHE YHUTATEIbCKON
KyJIbTYpOM Kak CpeACTBOM
MMO3HAHUSA Mupa ISt
MIPUMEHEHUS Pa3IUYHBIX

WCTOYHUKOB reorpapuueckon
WHPOPMALMK TpPH PpEIICHUN
MO3HABATENBHBIX U MPAKTUKO-
OpPUEHTUPOBAHHBIX 3ajay;
OBJIAJICHUE OCHOBHBIMU
HaBBIKaMH HCCIIEI0BATENBCKOM
JIeATENBHOCTH B
reorpauuecKux HayKax,




YCTaHOBKA HA  OCMBICIICHHE
OTIBITA, HAOJTFIOICHUIA u
CTpEMIICHHE
COBEPIIECHCTBOBATD MyTH
JIOCTIOKCHHS
HHIWBUAYATHLHOTO u
KOJIJIEKTUBHOT'O
OJtaromnosyyusi.

XyUMHU4YecKast OopraHu3zanusa
KJICTKHU

10

Tpynosoe
BOCIIMTAHHE. YCTaHOBKA Ha
aKTUBHOE y4acTUE B PEIICHUU
OpakTUYecKuX  3amad (B

paMKax CEMbH, IIIKOJIBI,
ropoaa, Kpas)
TEXHOJIOTHYECKON "

COLMAJIbHOW HaIPaBJICHHOCTH,
CIOCOOHOCTh  MHUIIMUPOBATH,
TUTAHUPOBATH u
CaMOCTOSITETIbBHO ~ BBITIOJIHATH
TAKOr0 poOjAa JESATEIBHOCTD;
UHTEPEC K MPAKTHIECKOMY
U3y4YeHHIo npodeccuii u Tpyna
Pa3IMYHOrO Poja, B TOM YHCIIE
Ha  OCHOBE  TPHMEHEHHUS
OHMOIOTNYeCcKuX 3HAHHI;
OCO3HaHNE Ba)XHOCTHU
o0yyeHHsT Ha NOPOTHKEHUU
BCEH JKW3HU [UId YCHEIIHOMN
npoecCUOHATBHOMN

JIESTEeTbHOCTH W Pa3BUTHE
HEOOXOIUMBIX YMEHUH st
3TOT0; OCO3HAHHBIA BHIOOp U
MOCTPOCHNUE WHAMBUIYAIBHON




TpacKkTOpuM 00Opa3oBaHUs U
JKM3HCHHBIX TUIAHOB C Y4€TOM
JUYHBIX W OOIIECTBEHHBIX
WHTEPECOB U MOTpeOHOCTEH.

Crpoenue u GyHKLIUHU KIETKU

Tpynosoe
BOCIIMTAHHE. YCTaHOBKA Ha
aKTUBHOE y4acTUE B PEIICHUU
OpakTU4YecKuX  3amad (B

paMKax CEMbH, ILIKOJIBI,
ropoaa, Kpas)
TEXHOJIOTUYECKON "

COLMAJIHOW HaIPaBJICHHOCTH,
CIIOCOOHOCTh  MHHUIIMHUPOBATH,
TUTAHUPOBATH u
CaMOCTOSITETIbHO ~ BBITIOJHATH
TAKOTO POJIa  JIESTEIHHOCTB;
HHTEPEC K TMPAKTHYCCKOMY
M3y4YeHuIo npodeccuil u Tpyaa
Pa3IMYHOTO POJia, B TOM YHUCIIE
Ha  OCHOBE  IPHMEHEHUS
OMOJIOTMYECKUX 3HaHWI;
OCO3HaHHE BO)KHOCTH
o0yyeHHsT Ha NOPOTHKEHHUU
BCEH JKW3HU U1 YCHEIIHOHN
npohecCUOHATBHON
JIESTETbHOCTH W Pa3BUTHE
HEOOXOJUMBIX yMEHUH JUIs
3TOr0; OCO3HAHHBIA BHIOOp U
MOCTPOCHNE WHAMBHUIYAIBHON
TPaeKTOpUH OOpa3oBaHUs U
JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHBIX W OOIIECTBEHHBIX
WHTEPECOB U MOTpeOHOCTEH.




OO0OMeH BEIIECTB U
MIPEBpAITICHUE YHEPTUU B
KJIETKE

IlenHocTn  Hay4YHOro
NO3HAHMA: OpHUEHTalUUs B

JESITeTBHOCTH Ha
COBPEMCHHYIO CHUCTEMY
HaYYIHBIX MpeCTaBICHU I

reorpadpuyeckux  Hayk 00
OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUSA TIPUPOJIBI u
0o0I1IeCTBa, O B3aMMOCBSI3SIX
4YeJloBeKa C IMPUPOJHON H
COLMaIbHON cpenou;
OBIIaJICHUE YUTATEIIbCKOU
KyJbTYpOll KakK CpelICTBOM
MO3HAHUS MHpa JUTS
MIPUMEHEHUS Pa3IYHBIX
WUCTOYHUKOB TreorpaduuecKon
WHQOPMALIUK TPH  PEIICHUN
MO3HABATENbHBIX U IPAKTHUKO-

OpHEHTUPOBAHHBIX 3aj1a4;
OBJIJICHUE OCHOBHBIMHU
HaBBIKAMH HCCIIEI0BATELCKOM
JIeSTEIIbHOCTH B
reorpaduyeckux HayKax,
YCTaHOBKA HA OCMBICIICHHE
OTIBITA, HaOIr0IeHUH u
CTpEMJIEHHE
COBEPLIEHCTBOBATh My TH
JIOCTHKEHHUS
WHIUBUAYaTBEHOTO u
KOJIJIEKTUBHOT'O

Onmaromnouryuus.




Hacnencreennas nnpopmanus
U peanu3anus e€ B KJIETKe

0.5

Dusznyeckoe
BOCIIMTAHHE, (OpPMHUPOBaHUE
KYJBbTYpPbl ~ 3/10pOBbSI U
IMOLHOHATHLHOTO
O0aromosyumsi:  OCO3HaHHE
LCHHOCTH KH3HHU;
OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 37I0POBbBIO u
YCTaHOBKA Ha 3JJ0pOBBIH 00pa3
JKU3HK  (30POBOE  TMUTaHUE,
COONMIOICHHE TUTHEHUYECKUX
npaBuwi,  cOaJaHCUPOBAHHBIN
peXKHUM 3aHATUM U OTIbIXa,
perymispHas ¢dusnyeckas
AKTUBHOCTB); co0imoaeHue
mpaBuil  O€30MAaCHOCTH B
HPHUPO/IC; HaBBIKOB
0e30MacHOr0  TOBEACHUS B
HWHTEPHET-Cpe/ie; CIOCOOHOCTh
aanTHPOBATHCS K
CTPECCOBBIM  CHTYyallsIM U
MEHSIFOIUMCS.  COIMATBHBIM,
HHPOPMAITUOHHBIM u
HPUPOJHBIM YCIOBHSM, B TOM
YHCIIC OCMBICIISISE COOCTBEHHBIH
OIIBIT " BBICTpanBas
JanbHEeHIIe LETIH;
C(OPMHUPOBAHHOCTh ~ HABBIKA
pedaekcun, npu3HaHKE CBOETO
npaBa Ha OUIMOKY U TaKOTO XKe
npaBa  JPYroro  4eioBeKa;
TOTOBHOCTb W CHOCOOHOCTB
OCO3HAaHHO  BBINOJNHATH |
MpOMaraHupoBaTh  TpaBHiia




37I0pOBOTO, 0E30IacHOr0 U
OKOJIOTHYCCKH
1IeJIeCO00pa3HOTO obpaza
JKU3HH, OEPEIKHO OTHOCUTHCS K
NpUpPOAE HU  OKpyKarolleu
cpene.

JKU3HEHHBIN MUK KIETKA

HeHHOCTI/I HAY4YHOro
NMO3HAHHUA: OpuCHTalA B

JIeATeTLHOCTH Ha
COBPEMEHHYIO CUCTEMY
HAy4YHBIX MpEACTABICHUN

reorpadpuyeckux  Hayk 00
OCHOBHBIX  3aKOHOMEPHOCTSIX
pa3BUTHS TPUPOIBI u
o0IIIeCTBa, O B3aMMOCBSI3SIX
4yeJloBeKa C IMPUPOJHON H

COLMAIIbHOU cpenoi;
OBJIAZICHUE YUTATEIHLCKOU
KyJIbTYpOll Kak CpeACTBOM
MTO3HAHUSA Mupa TS
MIPUMEHEHUS Pa3IUYHBIX

HCTOYHUKOB reorpapuueckon
WHPOPMALMK TpPH  PEIICHUN
MO3HABATENBHBIX U MPAKTUKO-
OpPHUEHTUPOBAHHBIX 3ajay;
OBJIAJICHUE OCHOBHBIMU
HaBBIKAMH HCCIIE0BATENBCKON
JIeATENbHOCTH B
reorpaduyeckux HayKax,
YCTAaHOBKa Ha OCMBICIIEHUE
OTIBITA, HaOIr0IeHUH u
CTpEeMJIEHHE

COBEPLIEHCTBOBATh MyTH




JOCTHKCHHS
UHMBUIYaJIbHOTO u
KOJUICKTHBHOTO
Onmaromnouryuus.

Crpoenue u GyHKIUU
OpPTraHU3MOB

17
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IlenHocTn  HAy4YHOro
NO3HAHMA: OpHUEHTalUUs B

JIeATeTLHOCTH Ha
COBPEMEHHYIO CUCTEMY
HAy4YHBIX MpEeACTABICHUN

reorpaduyeckux  Hayk 00
OCHOBHBIX  3aKOHOMEPHOCTSIX
pa3BUTHS TIPUPOIBI u
o0I1IecTBa, O B3aUMOCBSI3SIX
4YeJloBeKa C INPUPOJHOM H

COLMAIIbHOU cpenoi;
OBIIaJICHUE YUTATEIbCKOU
KyJbTYypOll KaK CpEeICTBOM
MTO3HAHUS MHupa TUTS
MIPUMEHEHUS Pa3IUYHBIX

HCTOYHUKOB reorpapuueckon
MHPOPMALMK TPH  PELICHUU
MO3HABATENbHBIX U MPAKTUKO-

OpPHEHTUPOBAHHBIX 3a7ad4;
OBJIQJICHHE OCHOBHEIMU
HaBBIKAMM HCCIIEIOBATCIBCKON
JIeATCILHOCTH B
reorpauIecKux HayKax,
YCTaHOBKa Ha OCMBICIICHUE
OIIBITA, HaOIIONeHU NI u
CTpEMJICHHE

COBEPIICHCTBOBATh My TH
JIOCTHXKCHHS

HWHAUBUAYAJIBHOT'O n




KOJUICKTHBHOTO
Onmaromnouryuus.

Tpynosoe
BOCNIUTAHME. YCTAaHOBKA Ha
AKTHBHOE y4YacTHE B PEUICHUH
OpaKkTHYecKuX  3amgad (B

paMKax CEMbH, IIIKOJIBI,
ropoaa, Kpas)
TEXHOJIOTUYECKON "

COLMAJIBHOW HaIPaBJICHHOCTH,
CIIOCOOHOCTh  MHHUIIMHUPOBATH,
TUTAHUPOBATH u
CaMOCTOSITETILHO ~ BBITIOJHATH
TAKOTO POJa JIeSTEIHHOCTB;
UHTEPEC K TMPAKTHYECKOMY
M3y4eHuIo npodeccuil u Tpyaa
Pa3IUIHOrO POjia, B TOM YHCIIE
Ha  OCHOBE  IPHMEHEHUS
OMOJIOTMYECKUX 3HaHWI;
OCO3HaHHE BO)KHOCTH
o0y4yeHHs Ha MPOTSHKCHUH
BCEM JKM3HU IJs1 YCHEIIHOU
npodeccroHaIbHOI
JIESTETbHOCTH W Pa3BUTHE
HEOOXOIUMBIX YMEHUH st
3TOr0; OCO3HAHHBIA BHIOOp U
MOCTPOCHNE WHAMBHUIYAIBHON
TPaeKTOpUH OOpazoBaHUs U
JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHBIX W OOIIECTBEHHBIX
MHTEPECOB U NOTpeOHOCTEH.

10

PasMHOkeHUE U pa3BUTHE

1.5

llennocTn Hay4HOro
NMO3HAHUS: OpHEHTAlUs B




OpraHu3MoOB

JIeATEIbHOCTH Ha
COBPEMEHHYIO CUCTEMY
Hay4YHBIX MIpeCcTaBIeHUI
reorpapuyeckux  Hayk 00
OCHOBHBIX  3aKOHOMEPHOCTSX
pa3BUTHUSA MIPUPOJIBI u
o0IIecTBa, O B3aUMOCBI3IX
4YeJloBeKa C IMPUPOJHOM H
COLMaIbHON cpenou;
OBIIaJICHUE YUTATEIIbCKOU
KyJbTYpOll KakK CpelICTBOM
MO3HAHUS MHpa IS
MIPUMEHEHUS Pa3IYHBIX
HUCTOYHUKOB reorpapuuecKoi
WHPOpPMALIUK TIPH  PEIICHUN
MO3HABATENbHBIX U TPAKTHUKO-

OpPUEHTUPOBAHHBIX 3ajay;
OBJIaJICHUE OCHOBHBIMHU
HaBBIKAMU HCCIIE/I0BATEIBCKOM
JeSITeIbHOCTH B
reorpapuyecKux HayKax,
YCTAaHOBKA HAa OCMBICIICHUE
OIIBITA, HaOJI01eHII "
CTpeMJIeHHE
COBEpILEHCTBOBATH MyTH
JOCTHKEHHS
WHIUBUAYaTBEHOTO u
KOJIJIEKTUBHOT'O
Onmaromnouryuus.

Tpynosoe

BOCNIMTAHME. YCTaHOBKa Ha
AaKTHBHOE y4acTHE B PELICHUH
NpakTH4eckux  3amad (B
paMKax  ceMbH, LIKOJIBI,
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I'eneruka — Hayka o
HAaCJIEICTBEHHOCTHU U
HN3MCHYMUBOCTHU OPTaHN3MOB

0.5

ropoja, Kpasi)
TEXHOJIOTHUECKON u
COLIMAJILHOW HaNpaBJICHHOCTH,
CHOCOOHOCTh  MHHUIIMUPOBATH,
TUIAHUPOBATh u
CaMOCTOSITETIbHO ~ BBITIOJHATH
TAKOTO POJa JeSTEIHHOCTD;
UHTEPEC K TMPAKTHYECKOMY
U3y4YeHHIo npodeccuii u Tpyna
Pa3IUYIHOrO POja, B TOM YHCIE
HA  OCHOBE  MNPHUMCHEHHUS
OHOJIOTMYECKHUX 3HAHMIA,
OCO3HaHME BOKHOCTH
o0y4eHHsT Ha MPOTHKCHHUU
BCEM KU3HU Ui YCIELIHOU
poheCcCHOHATBHOMN
JEeSATETbHOCTH W Pa3BUTHE
HEOOXOJUMBIX yMEHUH Ul
3TOr0; OCO3HAHHBIA BHIOOP H
NOCTPOCHHE WHIUBHIYaJIbHOM
TPAaeKTOpUH OOpa3oBaHUS H
JKM3HEHHBIX IUIAHOB C YYETOM
JUYHBIX W OOIIECTBEHHBIX
MHTEPECOB U NOTpeOHOCTEH.

dusznveckoe BOCIUTAHHE,
(opmupoBanue KyJbTypbI
310POBbS U
3MOIHOHAJbHOI0
0J1aromoy4usi: OCO3HAHUE
LICHHOCTH >KU3HU,
OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 37I0POBBIO U




yCTaHOBKa Ha 3/10pOBbIil 00pa3
JKU3HH (3A0POBOE MUTAHHE,
COOJTIOJICHHE TUTUCHHYECKHX
npaBuII, cOANaHCUPOBAaHHBIH
PEXKUM 3aHATUH U OT/AbIXA,
perynspHas uzndeckas
AKTUBHOCTB); COOJIIO/ICHUE
MpaBwil 6€30MaCHOCTH B
MPUPOJIE; HABBIKOB
0e3011acHOTo MOBEICHUS B
HHTEpHET-Cpe/ie; CTOCOOHOCTD
aJal THPOBATHCS K
CTPECCOBBIM CHTYAIUSIM U
MCHAIOUIUMCs COIMaJIbHBIM,
MH(POPMAITMOHHBIM U
MPUPOIHBIM YCIOBUSIM, B TOM
YHCIIe OCMBICIISISI COOCTBEHHBIN
OTBIT U BBICTpaMBast
JaTbHEUIIINE 11EJIH;
c¢(hOpMUPOBAHHOCTH HABBIKA
pediiekcuu, TpU3HAHUE CBOETO
MpaBa Ha OIIMOKY U TaKOTO XKe
MpaBa JPyroro 4ejioBeKa;
TOTOBHOCTB M CITOCOOHOCTB
OCO3HAHHO BBIIIOJIHATH U
MPOTAraHIUpPOBATh MPaBHIA
3I0pOBOT0, 6€30IIACHOTO U
9KOJIOTHYECKH
enecoodpa3Horo oopasa
KHU3HU, GCPC)KHO OTHOCHTHCS K
MPUPOJE U OKpY’Karomien
cpene.




12

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

10

Pu3nyeckoe BOCIUTAHUE,
(opMHupoBaHNE KYJbTYPbI
310pOBbS U
IMOINHMOHATIHLHOTO
01aromosy4msi: OCO3HaHHE
IIEHHOCTH JKU3HU;
OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO U
YCTaHOBKA Ha 37I0POBBIil 00pa3
JKU3HU (37I0pOBOE MTUTAHHE,
COOJTIOJICHHUE TUTUCHHYCCKHX
npaBuII, cOANaHCUPOBAaHHBIH
PEXKUM 3aHATUH U OTAbIXA,
perynspHas Gusndeckas
aKTHBHOCTB); COOJTIOICHIE
npaBuI OE30MaCHOCTH B
MIPUPO/IC; HABBIKOB
0e30MacHOro MOBE/ICHUS B
HWHTEPHET-CPEJie; CIOCOOHOCTh
aJlalITUPOBATHCS K
CTPECCOBBIM CHUTYAITUSIM U
MCHAIOUIMMCs COIMaJIbHBIM,
MH(POPMAITMOHHBIM U
NIPUPOJHBIM YCIOBUSAM, B TOM
YUCJIE OCMBICIISISI COOCTBEHHBIN
OTIBIT ¥ BEICTpanBas
JTaTbHEUIIINE T1EIIH;
c(hopMHUPOBaHHOCTH HABBIKA
pednaexkcnn, Mpu3HAHUE CBOETO
MpaBa Ha OIMMOKY U TaKOTO K€
MpaBa JPyroro 4ejioBeKa;
TOTOBHOCTH M CITOCOOHOCTB




OCO3HAHHO BBITIOJHSATH U
MpoTara’aupoBaTh MpaBuiia
3I0pOBOT0, O€30IACHOTO U
IKOJIOTUYECKHU
esecoodpa3Horo oopasa
JKU3HU; OEPEIKHO OTHOCUTHCS K
MIPUPOJIE U OKPYKAIOIIIEH
cpene.

13

3aKOHOMEPHOCTH
U3MEHYNBOCTHU

dusznveckoe BOCIUTAHHE,
(¢popmupoBanue KyJbTypbl
310pOBbS U
IMOLHOHATHLHOTO
0J1aromoJsy4usi: OCO3HaHUE
LICHHOCTH JKU3HHU;
OTBE€TCTBECHHOC OTHOIICHUEC K
CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 37I0POBBIil 00pa3
JKU3HU (370pPOBOE MUTAHHME,
COOJIFOICHUE TUTHECHUYECKUX
npaBuII, cOATaHCUPOBAHHBIH
PEXKUM 3aHATHUI U OT/ABIXA,
peryispHas Gusndeckas
AKTHBHOCTB); COOJIIO/ICHHE
npaBuiI 0€3011aCHOCTH B
NIPUPOJIE; HABBIKOB
0e3011acHOro MOBE/ICHUS B
HHTEPHET-CPeJie; CIOCOOHOCTh
aJIalTHPOBATKLCS K
CTPECCOBBIM CHUTYAILUsIM U
MEHSIFOIIIUMCS COITUATTLHBIM,
HHPOPMAITUOHHBIM U
MPUPOHBIM YCIOBUSIM, B TOM




YHCJIe OCMBICIISISI COOCTBEHHBIN
OTIBIT ¥ BBICTpauBas
JTanbHEHIITNE IS,
c(hOpMHPOBAHHOCTH HaBBIKA
pedraekcnn, MpuU3HaHHE CBOCTO
MpaBa Ha OIIMOKY U TaKOTO XKe
npaBa JAPYroro 4eloBeKa;
TOTOBHOCTH U CIIOCOOHOCTh
OCO3HAHHO BBIINIOJIHATH U
MpOTara’aupoBaTh MIPaBUia
3I0pOBOTO, OE30IIACHOTO U
9KOJIOTHYECKH
1enecoo0pa3Horo oopasa
JKU3HH;, OEPEKHO OTHOCUTHCS K
MPUPOLE U OKPYKAIOIIEH
cpene.

14

I'enetuka yenoBeka

0.5

HeHHOCTI/I HAY4YHOIr o
NMO3HAHHUA: OpuCHTaUA B

JIeATeTLHOCTH Ha
COBPEMEHHYIO CUCTEMY
Hay4YHBIX MIpEeACTaBICHUN

reorpaudeckux  HayK 00
OCHOBHBIX  3aKOHOMEPHOCTSIX
pa3BUTHS TIPUPOTBI u
o0IecTBa, 0O B3aMMOCBSI3SIX
YeJoBeKa C IMPUPOJHOM U

COLMANIbHOU cpenoi;
OBJIaJICHHE YUTATEbCKOU
KyJIbTYpOM Kak CpeACTBOM
MO3HAHUS Mupa VIS
MPUMEHEHUS Pa3IUYHBIX

HCTOYHUKOB reorpapuueckon




I/IH(l)OpMaI_II/II/I npu peuICHUU
MMO3HABATCJIIbHBIX W IMPAKTUKO-

15

CCJ'ICKI_II/ISI OpraHu3MoB

OpPUEHTUPOBAHHBIX 3aay;
OBJIAJICHUE OCHOBHBIMHU
HaBBIKAMU HCCIIEI0BATEIILCKOM
JIESATSIIEHOCTH B
reorpauIecKux HayKax,
YCTaHOBKa Ha OCMBICIICHUE
OIIBITA, HaOIIONeHUI "
CTpEeMJICHHE
COBEPIICHCTBOBATh MyTH
JIOCTHKCHHUSI
HHINBUAYAIHLHOTO u
KOJUIEKTUBHOTO
OJtaromnosyyusi.
IIaTpuoTuyeckoe

BOCITUTAHHE: MIPOSIBJICHHE
HMHTEpeca K MMO3HAHMIO
TIPUPOIBI, HaceJIeHus,

xo3saicTBa Poccuu, peruoHoB
M CBOEro Kpas, HapoJOB

Poccum; LIEHHOCTHOE
OTHOIIIEHUE K JOCTIKEHHSIM
cBOCH Poaunbl —
[UBWIM3AIIMOHHOMY  BKJIATy
Poccuu; LIEHHOCTHOE
OTHONICHWE K MPHPOTHOMY
HACIIETUIO u 00BEKTaM
MPUPOJTHOTO U KYJIBTYPHOTO
HAaCIIe U YeJI0BEYECTBA,

I'paxknanckoe BocHHUTAHHE:
TOTOBHOCTh K Pa3HO-00pa3HOM
COBMECTHOH  JESITEeNbHOCTH,
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buorexnomnorusa nu
CUHTETUYECKAsA OMOJIOTUs

CTpeMJIEHHE K
B3aMMOIIOHUMAaHUIO "
B3aMMOIIOMOIIIH, TOTOBHOCTh K
y4acTHI0O B TyMaHUTapHOI
JIeATEIbHOCTH
(«IKONOTHYECKUH  MaTpYIby,
BOJIOHTEPCTRO).
dyxoBHO-

HPaBCTBEHHOE BOCIHMTAHNE:
OpUEeHTallusd Ha MOpajbHbIe
HEHHOCTH W HOPMBI B
CUTYaIUsIX HPaBCTBEHHOTO
BBIOOPA; TOTOBHOCTb
OIIEHUBAThL CBOE IIOBEJICHUE U
MOCTYTIKH, a TaKXXe MOBeJIeHUE
U TIOCTYIIKA JAPYTHX JIOJEH C
MO3WIIMK  HPaBCTBEHHBIX U
MPaBOBEIX HOPM C YYETOM
OCO3HaHWSl TOCJEICTBUN IS
OKpYyKaroren Cpelsl;
pa3BUBaTh criocoOHOCTH
pelmaTs MopaibHbIe MPOOIEMBI
Ha  OCHOBE  JIMYHOCTHOTO
BeIOOpa Cc  omopoil  Ha
HPAaBCTBEHHbIE IIEHHOCTH U
NPUHATBIE B POCCHUHCKOM
oOmiecTBe IpaBWwiia U HOPMBI
MOBEJICHUS c y4ETOM
OCO3HaHUsl TOCHEICTBUH JUISA
OKpY>Karollen cpebl.

llennocTn Hay4HOro
NMO3HAHUS: OpHEHTAlUs B
JIeATENBHOCTH Ha




17

PesepBHOE Bpems

COBPEMEHHYIO CHCTEMY
HaYYIHBIX MpeACTaBICHU I
reorpaduueckux  Hayk 00
OCHOBHBIX  3aKOHOMEPHOCTSIX
pasBUTHS MIPUPOIBI u
00I11ecTBa, O B3aUMOCBS3IX
YyeaoBeKa ¢ TIPUPOTHONH U

COLMAIIBHOU cpenoit;
OBIIaJICHUE YUTATEIbCKOU
KyJIbTypOll KaK CpEeICTBOM
MMO3HAHUS MHpa IS
MIPUMEHEHUS Pa3ITUYHBIX

HUCTOYHUKOB reorpapuuecKoi
WHPOpPMALIUK TIPH  PEIICHUN
MO3HABATENBHBIX U MPAKTHUKO-
OpPUEHTUPOBAHHBIX 3ajay;
OBJIaJICHUE OCHOBHBIMU
HaBBIKAMU HCCIIE/I0BATEIBCKOM

JeSITeILHOCTH B
reorpapuyecKux HayKax,
YCTAaHOBKA HAa OCMBICICHUE
OIIBITA, HaOJI01eHII "
CTpeMJIeHHe
COBEpILEHCTBOBATH MyTH
JOCTHKEHHS
WHIUBUAYaTBEHOTO u
KOJIJIEKTUBHOT'O

Onmaromnouryuus.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

13




11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

BocnurareanbHbIH KOMIIOHEHT

3apO)KI[eHI/Ie " pa3BUTHC 5BOJTFONHUOHHBIX
Hpe,[[CTaBJ'ICHI/Iﬁ B OHOJIOTHH

IIaTpuoTHyeckoe BOCIUTAHUE!
MpOsIBJIEHHE MHTEpeca K MO3HAHMIO
OPUPOABI,  HACEJICHMs,  XO3sMCTBa
Poccun, pernoHoB u cBoero Kpas,
HapoIoB Poccuy; LIEHHOCTHOE
OTHOIICHUE K JOCTHXXCHUAM cBOeH
Ponunbr — LIUBUIN3ALUIOHHOMY
BKJIany Poccun; LIEHHOCTHOE
OTHOIIIEHHE K NPHPOJHOMY HACIIEIUIO
u o0BeKTam HIPUPOAHOTO u
KyJIbTYpPHOTO HAacJjeaus 4ellOBeuecTBa,
I'paxnanckoe BOCIIUTAHME:
TFOTOBHOCTh K pa3Ho-00pa3Hon
COBMECTHOM JIeSITETbHOCTH,
CTpeMJIEHHE K B3aUMOIIOHUMAHHUIO U

B3aMMOITOMOIILH, TOTOBHOCTh K
Y4acTHIO B TyMaHHTapHOU
JIeATEIBHOCTH («3K0MOTHYECKUI

naTpyJib», BOJIOHTEPCTBO).
JlyXOBHO-HpPaBCTBEHHOE

BOCIINTAHHE! OpUEHTaLNA Ha
MOpaJbHBIE LEHHOCTH M HOPMBI B
CUTyalMsX HPaBCTBEHHOTO BBIOODA;
TOTOBHOCTh OIICHUBATh cBOE
MOBEICHNE M TIOCTYNKH, a TaKke
MOBEICHNE U MOCTYNKHU JIPYTHX JIIOJeH
C TO3HMLIMU HPaBCTBEHHBIX U MPaBOBBIX
HOpM c y4ETOM OCO3HaHUSA




MOCJICICTBUM s OKpy>Karolen
Cpensl; pa3BHUBaTh CIOCOOHOCTH
pemaTb MopaibHble MTpoOJeMbl Ha
OCHOBE JJUMYHOCTHOT'O BEIOOpaA ¢ Omopoit
Ha  HPABCTBEHHBbIE  IIGHHOCTH U
NPUHATBIE B POCCHICKOM OOIEecTBE
MpaBUJia 1 HOPMBI MOBEAECHHUS C YIETOM
OCO3HAHUA MIOCJIEICTBUI s
OKPYXaIOIlIeH Cpebl.

JcTeTHYecKoe  BOCHUTAHME!
BOCIIPUUMYHUBOCTH K Pa3HBIM
TpaauLUsAM CBOETO U APYTHUX HAPOOB,
MMOHUMaHue ponu STHUYECKUX
KyJIbTYPHBIX TpaJAuLM{; IIEHHOCTHOTO
OTHOIIEHHS K MpHpOJNE M KYJIbType
CBOEH CTpaHbl, CBOEH MO POAUHBL
MIPUPOJIE U KYJIBTYpE APYTUX PETHOHOB
U cTpaH Mupa, oovexTam BecemupHoro
KyJlbTYPHOTO HacIENUs 4YeJIOBEUECTBA.

Lennoctu HAYYHOI'0
TMO3HAHMA: OpUEHTALNs B
JIEATEIBHOCTH ~ HAa  COBPEMEHHYIO
CUCTEMY HAy4HbIX IPEICTaBICHUI
reorpadguyeckux Hayk 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHA TNPUPOJBI
1 O0IIECTBa, O B3aUMOCBS35IX YEJIOBEKa
C IPUPOJHOW M COLMAIBHOM Cpenoi;
OBJIAJICHUE YHUTATEIBCKOM KyNbTYypOil
KaK CpeJCTBOM IIO3HAHUS MUpa Ul
MPUMEHEHUS PA3JINYHBIX HCTOYHUKOB
reorpaduyeckoii uMHpOpPMaLUH TpU
perieHnn [I03HABATENBHBIX u
MIPaKTUKO-OPUEHTUPOBAHHBIX  3a/ad;
OBJIAJICHUE OCHOBHBIMHM  HaBBIKAMH




UCCJICJIOBATEIILCKON  JICSITENILHOCTH B
reorpa)MYecKUX HayKaX, YCTaHOBKa
Ha OCMBICJICHHE OTIbITA, HAOIOACHUN U
CTpEeMJICHHE COBEPILCHCTBOBATH ITyTH
JNOCTHKEHHS ~ WHIUBHIYAJIBHOTO |
KOJUICKTHBHOTO OJIArOmoJyusi.
dusnueckoe BOCIIUTAHHE,
(¢opMHpOBaHUE KYJIbTYPHI 310POBbSI
U 3MOLHOHAJIBLHOIO OJIATONIOIYYHS:
OCO3HaHHE IICHHOCTH KH3HU,
OTBETCTBCHHOC OTHOLICHUEC K CBOCMY
3JI0POBBIO M YCTAHOBKA Ha 3IOPOBBII
o0pa3 ku3HU (340pPOBOC IHTAHUE,
COONMIOICHHE TUTUEHHYECKUX IPaBHI,
cOamaHCUPOBAHHBIA PEXKUM 3aHSITHU U
oTABIXa,  perymspHas  Qusndeckas
aKTUBHOCTB);  COOJIIOZICHHE  MpPaBHII
0€30MacHOCTH B TPUPOJE; HABHIKOB
0e30MacHOro TOBEJICHUSI B MHTEPHET-
cpezie; CroCOOHOCTh aIanTHPOBATHCS K
CTPECCOBBIM CHUTYaIHsIM u
MEHSIOIIUMCS COIMAIbHBIM,
UHQOPMALMOHHBIM M TIPUPOIHBIM
YCIOBHSIM, B TOM WYHCIE OCMBICIISS
COOCTBCHHBI ONBIT M BBICTpaMBas
JabHeHIIe LETIH;
c(OpPMHUPOBAHHOCTH HaBbIKa
pedraekcuu, npU3HAHKWE CBOEro IpaBa
Ha OLIMOKY M TaKOTO K€ IpaBa JIPyroro
YeJI0BEKa; TOTOBHOCTh U CIIOCOOHOCTH

OCO3HAaHHO BBIIIOJIHATH u
npomnaranaupoBaTb mpaBuiia
310pOBOro, 0e30IacHOro u

OKOJOTHUYCCKHU uenecoo6pa3Hor ()




o0pa3a K1U3HU; OEPEIKHO OTHOCUTHCS K
MIPUPOZE U OKpYKaIoLIel cpere.
Tpynosoe BOCIIUTAHME!
YCTAaHOBKA Ha AaKTHBHOE Y4YacTHE B
pCUICHUH TPaKTUYECKHX 3amad (B
paMKax CeMbH, HIKOJIbI, TOPOJa, Kpasi)
TEXHOJIOTHYECKOH ¥ COLUAJIbHOM
HanpaBJICHHOCTH, CIOCOOHOCTH
HWHULNUPOBATD, IIJIaHUPOBATH u
CaMOCTOSTCIIbHO BBIIIOJIHATH TaKOI'O
poma  JeATeNbHOCTh, HMHTEpPEC K
MPaKTUIECKOMY M3Y4eHHIO mpodeccuii
U TpyJla pa3InuyHOro pojia, B TOM YHCIIE
Ha OCHOBE NPUMEHCHUS
OMOJIOTHYECKUX 3HAHMH, OCO3HAHHE
B2XHOCTH OOy4YeHHs Ha MPOTSDKEHUH
BCEH KA3HU s YCIEIIHON
npodeccoHaIBHON  AEATETBHOCTH U
pa3BUTHE HEOOXOMMMBIX YMEHHWH [UIst

9TOr0;  OCO3HaHHBIH  BBIOOp W
MOCTPOCHUE WHIUBUIYaJTBHON
TPaeKTOPUH o0pa3zoBaHus u

KM3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX
nu O6II.[CCTB€HHLIX HUHTCPECOB nu

noTpeOHOCTEH.
IKO0JIOTHIECKOE BOCIHHTAHHSA:
OpHUCHTAIHS Ha MPUMEHECHUE

OMOJIOTUUECKUX 3HAHUH Ui PELeHHMs
3aja4 B 00J1aCTH OKpY’)KaloLlel cpeasbl,
IUIAHUPOBAHUS TIOCTYIKOB M OLIEHKU
WX BO3MOXHBIX TMOCIEACTBUH IS
OKpyXarollled  cpenpl;  OCO3HaHUE
rI100aEHOTO xapaxTepa
9KOJIOTHYECKUX MPOOJeM M MyTed X




pelieHus; aKTHBHOE HEIpUATHE
JIeHCTBHH, NIPUHOCSIINX Bpen
OKpY’KaIOIlleH Cpelie; OCO3HAHKUE CBOEH
POJM Kak rpakJaHWHA W MOTPEeOUTENs
B YCIIOBUSIX B3aUMOCBS3M MPUPOIHOMH,
TEXHOJIOTHUYECKOM M COLMaTbHOM Cpen;
TOTOBHOCTh K Y4acTHIO B
MPaKTUYECKOU HesITeIbHOCTHU
3KOJIOTUYECKOM HANPABIEHHOCTH.

MukposBontonus U €€ pe3ysbTaThl
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IcTeTHYecKoe  BOCINHTAHHE!
BOCIIPUUMYUBOCTDH K Ppa3sHbIM
TpaIULIUAsIM CBOErO U JPYIUX HApOJOB,
IIOHUMAaHHUEC poiin OTHUYCCKUX
KYJbTYPHBIX TpaJuLUN; LEHHOCTHOIO
OTHOLICHUA K MNOpUpoAC M KYIbTYpE
CBOEH CTpaHbl, CBOEH MO POAUHBL
MPUPOJIE U KYIBTYype APYTUX PETHOHOB
U cTpaH MHpa, o0bekTaM BcemMupHoro
KyJBTYPHOTO HACJIeINs YeJIOBEUECTRA.

MakposBontonus U €€ pe3yJbTaThbl

Lennoctu HAYYHOI'0
MO3HAHUSA: OpHEHTalHUs B
JIEATEIBHOCTH ~ Ha  COBPEMEHHYIO
CHUCTEMY Hay4yHBIX IpEACTaBICHUN
reorpadguyeckux Hayk 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJBI
1 O0IIECTBa, O B3aMMOCBS35IX YeJIOBEKa
C MPUPOJHOM U COLUANBHOU CpeaoH;
OBJIQJICHUE YHMTATEIbCKON KYJIbTYypOr
KaK CpeICTBOM IIO3HAHHWS MuUpa Ui
MPUMEHEHHUS] Pa3IMYHBIX HCTOYHHKOB
reorpaduyeckoii WMHPOpPMALUH TpH
perieHnn MMO3HABATENBHBIX u




MPAKTUKO-OPUCHTUPOBAHHBIX 3aga4,
OBJIaICHUC OCHOBHBIMH HaBBIKaMU
HCCHCHOB&TGHBCKOﬁ JACATCIBHOCTU B
reorpa(bnqecm/lx HayKaX, YCTaHOBKa
Ha OCMBICJICHHUEC OIIbITA, Ha6JHOI[CHPII>i nu
CTPEMJICHUC COBCPHICHCTBOBATL IIYTHU
JOCTHIXCHHUS HWHANBUAYAJIBHOI'O u
KOJITICKTUBHOI'O 6HaFOHOHy‘II/IH.

[IpoucxoxaeHue u pa3BUTHE KU3HHA HA
3emiie

15

1.5

Tpynosoe BOCIIUTAHME:
yCTaHOBKa Ha AaKTHBHOE Y4YacTHE B
pelicHHH TpakTHYeCKHX 3agad (B
paMKax CeMbH, IIKOJBI, FOpPOja, Kpas)
TEXHOJIOTHYECKON u coIMajJbHOMI
HaNpaBJICHHOCTH, CIOCOOHOCTD
WHHUIIMUPOBATS, IUIAaHUPOBATh "
CaMOCTOSITETILHO ~ BBITIOJHSATH  TaKOTO
pola  JeATeNbHOCTh,  HWHTEpeC K
MPaKTUIECKOMY M3Y4eHHIO npodeccuii
U TpyZJa pasInuHOro POja, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS
OMOJIOTUUECKUX 3HAHMWH; OCO3HAHHE
BRXHOCTU OOy4YeHMs Ha MPOTSHKEHUH
BCel JKA3HU JUIs yCHemHon
npoeCCHOHANBHONW AEATENILHOCTH U
pa3BUTHE HEOOXOOUMBIX YMEHHWH Ui

3TOr0;  OCO3HaHHBIH  BBHIOOp W
MIOCTPOEHNE WHIUBUIYaTLHON
TPaeKTOPHU o0pa3oBaHus u

JKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
U OOIICCTBEHHBIX  WHTEPECOB U
noTpeOHOCTEH.




HpOI/ICXO)KI[GHI/IC YCJIOBCKA — aHTPOIIOI'CHE3

DKOJIOTHS] — HayKa O B3aMMOOTHOILEHHUSAX
OpraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM
C OKpY>Karolleu cpenou

10

0.5

Tpynosoe BOCIIUTAHME!
YCTaHOBKAa Ha aKTHUBHOE Yy4YacTue B
peIICHWH TpakTUYEeCKHX 3anad (B
paMKax CEMbH, IIKOJBI, TOPOJA, Kpasi)
TEXHOJIOTUYECKOH Y COLUHAJIBHOU
HaIpaBJICHHOCTH, CIOCOOHOCTH
WHULIUAPOBATH, IJIAHUPOBATH u
CaMOCTOSITENTEHO  BBIMIOJIHATH  TAKOTO
poma  NeATEeNbHOCTh, HMHTEpEC K
MPaKTUIECKOMY M3Y4eHHIO mpodeccuii
Y TpyJa Pa3IMdHOro poja, B TOM YHCIIe
Ha OCHOBE MIPUMEHEHUS
OMOJIOTHYECKUX 3HAHMH, OCO3HAHHE
BXHOCTH OOYYCHHUs Ha NPOTSHKCHUHU
BCEH JKU3HU e YCIEIIHON
po()eCCUOHATIBHON  JCSITEILHOCTH U
pa3BUTHE HEOOXOAMMBIX YMEHHH st

9TOr0;  OCO3HaHHBIH  BBIOOp W
MOCTPOCHUE WHIUBUIYaJTBHON
TPaeKTOPUH o0pazoBaHus u

’KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX
U OONIECTBEHHBIX  WHTEPECOB U
MOTPEOHOCTEH.

HennocTn HAY4YHOI'0
TMO3HAHMA: OpUEHTalUA B
JIEATEIBHOCTH ~ Ha  COBPEMEHHYIO
CHCTEMY HAay4YHBIX IIpeACTaBICHUN
reorpadguyeckux Hayk 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOABI
1 O0IIECTBa, O B3aMMOCBS35IX YEJIOBEKa
C MPUPOTHOM U COLUANBHOU CpEeaoH;
OBJIQJICHUE YUTATEIbCKON KyIbTypoi
Kak CpEeICTBOM IO3HAHUS MHpa IJs




MPUMEHCHUST PA3JIMYHBIX KUCTOYHUKOB
reorpauyeckoii  MHGOPMAIMK  MPU
pelieHun IMO3HABATEIIbHBIX u
MPaKTUKO-OPUCHTHPOBAHHBIX  3aj1ay;
OBJaJCHHE OCHOBHBIMH  HaBBIKAMU
HCCCIOBATEIbCKON JIEATCIbHOCTH B
reorpa)u4ecKuX Haykax, YCTaHOBKa
Ha OCMBICIIEHHE OIbITa, HAOIIOACHUH 1
CTPEMJICHUE COBEPLIEHCTBOBATH IIYTU
JOCTHUXXCHUSA HHANBUAYAJIBHOI'O u
KOJUICKTUBHOTO OJIaroIoJIydusl.

OpFaHI/ISMLI H Cpcaa oOuTaHus

1.5

dusznyeckoe BOCIIMTAHHE,
(opMupoBaHHe KYJbTYPbI 310POBbs
U 3MOLHOHAJIBLHOIO OJIATONIOIYYHS:
OCO3HaHHe [IEHHOCTH KHU3HH;
OTBETCTBCHHOC OTHOHICHUE K CBOCEMY
3/I0POBBIO M YCTAHOBKA Ha 3/I0POBBI
o0pa3 ku3HU (3740pPOBOC IHUTAHUE,
COOJIIO/IEHHE THIMEHHYECKUX TIPaBHUII,
cOaaHCUPOBAHHBIN PEKUM 3aHATHH U
OTAbIXa,  peryiaspHas  (u3HyecKas
aKTUBHOCTB);  COOJIIOZICHHE  IPABHII
0€30MacHOCTH B TPUPOJIC; HABBIKOB
0€30MacHOr0 TMOBEJCHUS B HHTEPHET-
cpene; ClocOOHOCTh aanTHPOBATLCS K
CTPECCOBBIM CUTYyaIUAM u
MEHSFOIIUMCSI COIHATTLHBIM,
WHPOPMAIMOHHBIM W TPUPOIHBIM
YCIOBHUSAM, B TOM WYHCIIE OCMBICIISISI
COOCTBEHHBI OMBIT W BBICTpAMBas
JaNbHEHIIme TeJTH;
c(hOpMHUPOBAHHOCTH HaBbIKa
peduiekcuu, MPU3HAHKE CBOCTO TpaBa




Ha OIITMOKY M TaKOTO K€ MpaBa JPyroro
YeJIOBEKa; TOTOBHOCTh M CIIOCOOHOCTh

OCO3HAaHHO BBITIIOJIHATH u
npomnaranaupoBaTb ImpaBuJia
310pOBOro, 0e30I1acHOro u
OKOJOTHUYCCKHU I_IGJ'ICCOO6pa3HOFO

o0pa3a Xu3HU; OEPEIKHO OTHOCUTHCS K
MPUPOJIE U OKPYKAIOWIEH cperie.

DKOoJ0TUs BUAOB U MOMYJIALUN

DKOJIOTUA COO0IIECTB. DKOJIOTHUECKUAE
CHUCTCMBI

12

0.5

0.5

Lennoctu HAY4YHOTO
MO3HAHUS: OpHUEHTAIINs B
JEeSITeTbHOCTH  Ha  COBPEMEHHYIO
CHUCTEMY Hay4yHBIX TpEACTaBICHHUN
reorpa)u4ecKuXx HayK 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI
1 OOIIECTBa, O B3aMMOCBS35IX YelOBEKa
C MPUPOJHON M COUMAIBLHON CpEJoii;
OBJIQJICHUE YUTATENIbCKOM KyJIBTYpOH
KaK CpeJICTBOM TMO3HaHUs Mupa JUIs
MPUMEHEHUS] Pa3IMYHbIX HCTOYHHKOB
reorpaduyeckod WHGOPMAIMH  TIPU
pereHun MIO3HABATENIbHBIX u
MPAaKTUKO-OPUEHTUPOBAHHBIX  3a/1a4;
OBJIQJICHUE OCHOBHBIMH  HaBBIKAMH
WCCIIEIOBATENbCKON JIeSTEIbHOCTH B
reorpaduyeckux HayKkaX, yCTaHOBKa
Ha OCMBICJICHUE ONbITa, HAOIIOIEHUH 1
CTpeMJIEHHE COBEPIIEHCTBOBATH IyTH
JNOCTIDKEHHS ~ MHOUBHIYaIbHOTO |
KOJIJIEKTUBHOTO OJIarornoiryyusl.

HennocTn HAY4YHOI'0
TIO3HAHUS: OpUEHTaLusA B
JIEATEIbHOCTH ~ Ha  COBPEMEHHYIO




CHUCTEeMY HAyYHBIX NPEJCTaBJICHUHN
reorpa)u4eckux HayK 00 OCHOBHBIX
3aKOHOMEPHOCTSIX DPa3BUTHS TMPHUPOJIBI
1 00IIECTBa, O B3aUMOCBSI3AX YeIOBeKa
C MPUPOTHOM U COIHUANTBHOU CpEaOH;
OBJIAJICHUEC YUTATCIbCKOW KYJIBTYpOH
KaK CpEJCTBOM IIO3HAHUS MUpa IS
MPUMEHEHUS PA3JIMYHBIX HUCTOYHUKOB
reorpaduyeckoii MHpOpPMALUK  TIPH
perieHuu MO03HABATEIbHBIX u
MPaKTUKO-OPUECHTHPOBAHHBIX  3aJ1ay;
OBJIAJICHUC OCHOBHBIMH  HaBBIKAMHU
HCCIIE/IOBATEIILCKON JIESITEIbHOCTU B
reorpa)u4ecKMX HayKaxX, YCTaHOBKa
Ha OCMBICIICHHE OIbITa, HAOIIOACHUHN 1
CTPEMJICHHE COBEPIICHCTBOBATH IIYTH
MOCTHXKCHHUST ~ WHAMBHIYaJbHOTO U
KOJUIEKTUBHOTO OJIarOTIOTyYHsI.
Tpynosoe BOCIIMTAHHE!
YCTaHOBKAa Ha AaKTUBHOE YydYacThe B
pelIeHnr TpakTUYecKux 3amad (B
pamMKax CeMbH, IIKOJBI, TOPOJa, Kpas)
TEXHOJIOTMYECKOH W COLUAJIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTH
WHUIIMHPOBAT, IJTAHUPOBATH "
CaMOCTOSITENILHO ~ BBIIIOJIHATh TaKOTO
polla  NEATENBHOCTh, HWHTEpeC K
MPAKTUYECKOMY M3Yy4eHUIO mpodeccuit
Y Tpy/ia pa3InyHOro POja, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS
OMOJIOTMYECKUX 3HAHUN; OCO3HAHHE
B2XHOCTH OOYYCHHUS Ha NPOTSHKCHUHU
BCel JKA3HU JUIsL yCTIEeUTHON
Mpo(eCcCUOHATBHON JCSITETLHOCTH U




pa3BUTUE HEOOXOAMMBIX YMCHHH IS

3TOTO; OCO3HAHHBIN BEIOOD "
MMOCTPOCHUE WHIMBH/Ty aTbHOU
TPaeKTOPUHU o0Opa3oBaHus u

JKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
U OOIICCTBCHHBIX  WHTEPECOB U
NoTpeOHOCTEH.

10

buocdepa — rmobanbHas skocucTemMa

HennocTu HAYYHOTI' O
NMO3HAHMA: OpHeHTalus B
JIeATEIbHOCTY ~ Ha  COBPEMEHHYIO
CHUCTEeMY HAy4HbIX IpEICTaBJIECHUIN
reorpa)u4ecKuXx HayK 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHSA TNPHUPOJIBI
1 OOIIECTBa, O B3aMMOCBS3SIX YeIOBEKa
C MPUPOJHON M COLMAIBLHON CpEoii;
OBJIQJICHUE YUTATEJIBbCKOM KyJIBTYpOH
KaK CpEICTBOM IIO3HAHUS MHUpa IS
MIPUMEHEHUST PA3UYHBIX HCTOYHUKOB
reorpadudeckod WHGOPMAIMH  TIPU
penieHnn ITO3HABATEILHBIX "
MPaKTUKO-OPUEHTHPOBAHHBIX  3aj1ay;
OBJIaJIeHUE OCHOBHBIMH  HaBBIKAMHU
WCCIIEIOBATEIBCKON JIEATENIBHOCTH B
reorpa)u4ecKux Haykax, YCTaHOBKa
Ha OCMBICJICHUE ONbITA, HAOIIOAEHUH U
CTpPEMJIEHHE COBEPUIEHCTBOBATh ITyTH
JNOCTIDKEHMSI ~ MHAMBUAYAIbHOTO U
KOJIJIEKTUBHOTO OJIarornoiryyusl.

Tpynosoe BOCIIMTAHHE!
YCTAHOBKAa HA AaKTUBHOE Y4YacTHE B
pEelICHNH TpakTUYeCKHX 3a7ad (B
pamMKax CeMbH, IIKOJIBI, TOPOJa, Kpas)
TEXHOJIOTMUECKOH M COLUAaIbHOU




HaIpPaBJIEHHOCTH, CIOCOOHOCTH
WHUIMHPOBATD, IJIAHUPOBATH u
CaMOCTOSITEIILHO ~ BBIIIOJIHATh TAaKOTO
polla  JIEATENBHOCTh, HWHTEpEC K
MPaKTUYECKOMY M3Yy4eHUIO mpodeccuit
Y TpyJia Pa3IMyHOro POja, B TOM YHCIIS
Ha OCHOBE MPUMEHEHUS
OMOJIOTHYECKUX 3HAHMH, OCO3HAHHE
B2XHOCTH OOy4YeHHs Ha MPOTSHKEHUH
BCEH JKU3HU e YCIEIIHON
Mpo(eCCUOHATIBHON JCSITCILHOCTH U
pa3BUTHE HEOOXOAMMBIX YMEHHH st

3TOT0;  OCO3HAHHBIH  BBHIOOp W
IIOCTPOECHUE WHJIUBUAYAIbHOU
TPaeKTOPUHU o0pa3oBaHHS u

KU3HEHHBIX [UTAHOB C YYETOM JIMYHBIX
W OOLIECTBEHHBIX  HMHTEPECOB U
MOTPEOHOCTEH.

11

UYenoBek 1 OKpyKaromas cpea

dusnyeckoe BOCIUTAHHE,
(¢opmupoBaHue KYJbTYPBI 310POBbS
¥ IMOIIMOHATBLHOTO $JIATONOTYYMSI:
0CO3HAHKE IIEHHOCTH XH3HU;
OTBETCTBEHHOC OTHOHICHHUE K CBOEMY
3/I0POBBIO U YCTaHOBKA Ha 3JI0OPOBBIiA
00pa3 XHU3HHU (310pOBOE MMUTAHUE,
cOOJIFOIeHNE TUTHEHNYECKIX TIPaBHJI,
cOaJaHCUPOBAHHBIN PEXXUM 3aHATHH U
OTJIBIXA, peryIIsipHas Gpu3nyecKast
AKTHUBHOCTB); COOJIFOJICHHE TIPaBHUIT
0e301acHOCTH B IPUPO/IEC; HABBIKOB
0€30MacHOro MOBECHUS B MHTEPHET-
cpeze; cnocoOHOCTh aIanTHPOBATHCA K




CTPECCOBBIM CHTYallUsIM U
MEHSIFOIIUMCS COLUATBHBIM,
MH(POPMALMOHHBIM U IPUPOIHBIM
YCJIOBUSIM, B TOM YHUCIIE OCMBICIISIS
COOCTBEHHBIN OIBIT U BBICTPAUBasI
JalIbHEHIIIHE 11eH;
c(hOpMHUPOBAHHOCTH HaBBIKA
peduiekcuy, IpU3HaHUE CBOETO MpaBa
Ha OIMOKY M TAKOTO K€ TpaBa Jpyroro
9eJI0BEKa; TOTOBHOCTb U CIIOCOOHOCTb
OCO3HAHHO BBINOJIHATH U
npomnaranavupoBaThb MpaBuia
3I0pOBOTO, OE30ITACHOTO U
9KOJIOTHYECKH LIeJIecO00pa3HOro
o0pas3a xu3HH; OepeKHO OTHOCHUTHCS K
MPUPOJIE U OKPYKAIOWIEH cpelie.

12 PesepBHOoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanyecTBO 4acoB
DopmMbI JIeKTPOHHBbIE U (pPOBbIE
n/ Tema ypoka Bcer  Kourpoannnl  IlpakTuyecku
KOHTPOJIA o0pa3oBaTejibHbIE PeCypPChI
n 0 e padoThl e padoThl
buonorus xak
KOMILIEKCHAsl HayKa 1 .
https://resh.edu.ru/subject/lesson/3827/start/1189
1 KaK 4acThb 1 40/
COBPEMEHHOTO T
oOmiecTBa
5 JKuBble cucTeMbl U UX 1 https://resh.edu.ru/subject/lesson/5397/start/2838
CBOMCTBA 70/
VpoBHeBas
P Bxognoi https://resh.edu.ru/subject/lesson/5397/start/2838
3 OpTraHH3aIHs JKUBBIX 1 1
KOHTPOJIb 70/
CHCTEM
Hcropus oTKpbITUA U .
https://resh.edu.ru/subject/lesson/3840/start/1630
4 M3y4YEeHUs KIIETKH. 1 96/
Kierounas teopus T
Metoasl
MOJIEKYJIIPHOU U
KJIETOUYHOM OHMOJIOTHH.
[IpakTnueckas pabora
5 Nel «3yuenne 1 05 [MpakTryecka  https://resh.edu.ru/subject/lesson/3840/start/1630
METOJIOB KJIETOYHOMN ' 1 pabora 96/
ouooruu
(xpomarorpadus,
anekTpodopes,
muddepeHraIbHOe



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

LHEHTPU(PYTUPOBAHUE,
[I1IP)»

XUMHUYECKUN COCTaB

https://resh.edu.ru/subject/lesson/5397/start/2838

6
KJIIETKH 70/
MunepasibHbIe .
https://resh.edu.ru/subject/lesson/5397/start/2838
7 BEIIIECTBA KJICTKH, UX 70/
OuoJsornueckas pojb _
Opranuueckue
BEIIECTBA KJIIETKH —
oenku. JlaboparopHas
3 pabora Nel 05 Jlabopatopua = https://resh.edu.ru/subject/lesson/3840/start/1630
«Ob6HapyxeHue ' 51 paboTa 96/
OEJIKOB C ITOMOILBIO
KA4EeCTBEHHBIX
peaKuuii»
CBolicTBa, )
https://resh.edu.ru/subject/lesson/3840/start/1630
9 KinaccupuKanus u 96/
¢GyHKIMN OEIKOB T
O
PraHieckue https://resh.edu.ru/subject/lesson/3840/start/1630
10 BEIIECTBA KJIIETKH — 96/
YIJIE€BOJbI T
Opranuueckue .
https://resh.edu.ru/subject/lesson/3840/start/1630
11 BEIIECTBA KJIIETKH — 96/
JUTIUIBI T
Hyxnennosbie
kucsorsl. AHK 1 JIa0 https://resh.edu.ru/subject/lesson/3840/start/1630
: .edu.ru/su
12 PHK. JIaGoparopHas 0.5 abopatopra D '
s padora 96/

pabota No2
«HccrnenoBanue



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

HYKJIICMHOBBIX KUCJIOT,
BBIJICJIICHHBIX U3
KJICTOK Pa3IMYHbIX
OpraHu3MoB»

Crpoenue u QyHKITUH

13 ATO®. [Ipyrue https://resh.edu.ru/subject/lesson/3840/start/1630

Hykieozuarpudocdar 96/

bl (HT®D)

CekBeHHpOBaHUE

JAHK. Metoast .

https://resh.edu.ru/subject/lesson/5383/start/1533

14 TCHOMMKH, 71/

TPAHCKPUIITOMHKH, T

MIPOTEOMUKHU
15 Meroas! CTpYKTYpHOI https://resh.edu.ru/subject/lesson/5383/start/1533

OouoJIoruun 71/

Turbl KIETOK. .

https://resh.edu.ru/subject/lesson/5383/start/1533

16 IIpokapuoTtnueckas 71/

KJIETKA o

Crpoenue

9yKapuOTHYECKON

KJIETKH. .

IMpakTudecka  https://resh.edu.ru/subject/lesson/5383/start/1533
17 [TpakTyeckas padora 0.5
s pabota 71/

No2 «3yuenne

CBOWCTB KJIETOYHOUH

MeMOpaHbI»
18 IToBepXHOCTHBIN https://resh.edu.ru/subject/lesson/5383/start/1533

anmapar KJIeTKH 71
19 Onromembpanbie 0.5 https://resh.edu.ru/subject/lesson/3847/start/8616/

OpraHon bl KJICTKH.



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/

20

[TpakTyeckas pabora
No3 «3yuenne
JBHKCHUS
IUTOILIa3MBbI B
PacTHTENbHBIX
KJIETKaX»

[TonmyaBTOHOMHBIE
OpPTraHOU[IbI KJICTKH:
MUTOXOHJIPHH,
TUTACTHIBI.
Jlaboparopras pabora
No3 «UccnenoBanue
J1a3MOJIN3a U
JIeTUIa3MOJIH3a B
PaCTUTEIIbHBIX
KJIIETKaX)

0.5

JlaboparopHa
g pabora

https://resh.edu.ru/subject/lesson/3847/start/8616/

21

22

23

HemeMm0OpanHbie
OpraHoubl KJIETKU

Crpoenue u pyHKIIUH
aapa

CpaBHHTENBHAS
XapaKTepUCTHKA
KJIETOK DYKapHOT.
JlaGopatopHnas pabora
Ne4 «3yuenne
CTPOCHUSI KIIETOK
Pa3IMIHBIX
OpPraHU3MOB»

0.5

JlabopaTtopHa
g pabora

https://resh.edu.ru/subject/lesson/3847/start/8616/

https://resh.edu.ru/subject/lesson/5383/start/1533
71/

24

AccuMumanusa u

JlaGopatopHna

https://resh.edu.ru/subject/lesson/3917/start/4677



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3917/start/46777/

JTUCCUMMUJISIIUS — JIBE
CTOPOHBI
MeTtabonu3ma. Tursl
oOMeHa BeIECTB.
JlaboparopHnas pabora
Ne5 «M3yuenne
KaTaJIuTUYECKON
AKTUBHOCTH
¢bepmeHTOB (Ha
IpUMEpPEe aMIIIa3bl
WM KaTaasbl)»

g pabora

7/

25

26

DepMEHTATUBHBIN
XapakTep peakuui
KIIETOYHOTO
MeTaboau3Ma.
JlaGopatopHnas pabora
Ne6 «3yuenne
(bepMeHTaTUBHOTO
paciienyieHus
MepOKCcHIa BOIOpoaa
B PaCTUTEIHHBIX U
KUBOTHBIX KIIETKAX»

benku-akTuBaTOpHI N
OeNKU-UHTHOUTOPBI

0.5

JlaboparopHa
s paboTa

https://resh.edu.ru/subject/lesson/3917/start/4677
7/

https://resh.edu.ru/subject/lesson/5383/start/15337

1/

27

28

ABTOTpO(DHBIN THIT
oOMeHa BeIlecTB

dorocuntes

https://resh.edu.ru/subject/lesson/5383/start/15337

1/

https://resh.edu.ru/subject/lesson/5383/start/15337

1/



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/

29

30

31

32

33

34

XeMOCHHTE3.
JlabGopaTopHas paboTta
No7 «CpaBHeHune
MIPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

AHa’poOHbIE
opranu3Msbl. Bubt
OpOXKEHUSI.
JlaGoparopHnas pabota
Ne8 «CpaBHenue
MIPOIIECCOB OPOKECHHUS
U JIBIXQHHS

AspoOHBIE
OpraHU3MBbI. DTarlbl
IHEPreTUYECKOT0
oOMeHa

OHeprus
MeMOpaHHOTO
IpaJueHTa IPOTOHOB.
Cunre3 AT®: pabota
npoToHHON AT®-
CUHTA3bl

Peakuuu matpuuHoro
CUHTE3a
Tpanckpunuusa —
MaTpUYHBIA CUHTE3
PHK

0.5

Jlaboparophna
st pabota

JlaboparopHa
s paboTa

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

35

Tpanciauys u eé
3TaIlbl

https://resh.edu.ru/subject/5/10/

36

Konuposanue
aMHUHOKHCIIOT. Pob
pudocom B
OuocuHTese OenKa

https://resh.edu.ru/subject/5/10/

37

38

39

40

41

Opranuszanus reoma
y IPOKapUOT U
9YKapHOT
MonekynsipHble
MEXaHU3MBI
9KCIIPECCUU T'€HOB Y
9YKapHOT

Bupycer —
BHEKJIETOUHBIE ()OPMBI
KHU3HU U OOJIUTaTHBIE
MIapas3uThlI.
[IpakTnueckas padbora
«Co3ganne Moaein
BHUpYCa»

BupycHeie
3a00JieBaHUA
4eNoBeKa, JKUBOTHBIX,
pacTeHui

HanoTtexHonoruu B
OHOJIOTUU U
MEIULINHE

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

42

Ku3HeHHbIA UK
KJIETKHA

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

43

Matpu4Hblii CUHTE3

JTHK

https://resh.edu.ru/subject/5/10/

44

XpOMOCOMBI.
Jlaboparopnas pabota
Ne9 «3yuenune
XPOMOCOM Ha TOTOBBIX
MUKpOITpernaparax»

0.5

JlaGopaTopHa
g pabora

https://resh.edu.ru/subject/5/10/

45

46

Jenenue KiIeTku —
MUTO3

Tunel KIIETOK.
Kapuokunes u
[IUTOKUHE3.
Jlaboparopras pabora
Nel0 «Ha6mronenue
MHUTO3a B KJIETKaX
KOHYHKA KOpEIIKa
myka (Ha TOTOBBIX
MUKpOTIpenaparax)»

0.5

JlaboparopHa
g pabora

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

47

Perynsuus
J)KU3HEHHOIO IIHKJIa
KJIETOK

https://resh.edu.ru/subject/5/10/

48

49

Opranu3Mm Kak eauHOe
uenoe

TkaHu pacTeHun.
JlaGopatopHnas pabora
Nell «M3yuenune
TKaHEW pacTeHu»

0.5

JlabopaTtopHa
g pabora

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

50

TxaHu >KUBOTHBIX U
JeJIoBEKa.

0.5

JlaGopaTopHa
g pabora

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

Jlaboparopnas pabota
Nel2 «M3yuenne
TKaHEH )KUBOTHBIX)

o1

Opraunbl. Cuctembl
OpTaHoB.
Jlaboparopnas pabota
Nel3 «M3yuenue
OpraHOB IIBETKOBOTO
pacTeHus»

0.5

JlaGopaTopHa
s paboTa

https://resh.edu.ru/subject/5/10/

52

Omnopa tena
OpraHu3MOB

https://resh.edu.ru/subject/5/10/

53

54

JIBH>KEHHE
OpraHu3MoOB

ITutanue OpTraHnu3MOB

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

55

IInTanne
MMO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurensHas
CHCTEMa YeJOBeKa

https://resh.edu.ru/subject/5/10/

56

JIpIXaHne OpraHu3MoB

https://resh.edu.ru/subject/5/10/

57

58

59

Hpixanue
MO3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA

Tpancnopt BewecTs y
OpPraHHU3MOB
KpoBenocHas cucrema
IT03BOHOYHBIX

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

JKHUBOTHBIX U YCJIOBCKA

60

61

Brinenenue y
OpraHu3MoB

3amuTa y OpraHu3MoB

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

62

NMmmyHHas cucrema
4eJI0BEKa

https://resh.edu.ru/subject/5/10/

63

64

65

Pa3znpaxxumocTs u
peryisauus y
OpraHu3MOB
I'ymopanbnas
peryssanus u
SHJOKpPUHHAs CHUCTEMA
JKUBOTHBIX U YEJIOBEKA

@DopMBI pa3MHOKEHUS
OpPraHHU3MOB

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

66

ITonoBoe
pa3MHOXKEHHE

https://resh.edu.ru/subject/5/10/

67

68

Meiio3

l'amerorenes.
ObpazoBanue u
pa3BUTHE TIOJIOBBIX
KJIETOK.
JlaboparopHnast pabota
«M3ydeHnne cTpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIpernaparax

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

69

NuauBunyansHOE
pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

https://resh.edu.ru/subject/5/10/

70

3axiajka OpraHoB U
TKaHEHU u3
3apO/IBIIIEBBIX
JIMCTKOB

https://resh.edu.ru/subject/5/10/

71

72

73

74

Pocr u pasButne
KUBOTHBIX.
Jlaboparopras pabora
Nel4 «BrisBnenue
MIPU3HAKOB CXOJCTBA
3apoJibIen
MO3BOHOYHBIX
KUBOTHBIX)»

PasmHOxeHuE 1
pa3BUTHE PaCTECHUIA.
JlaGopatopHnas pabora
Nel5 «Ctpoenue
OpraHoB
Pa3MHOXKEHHUS
BBICIIMX PACTEHUI»

I/ICTOpI/IH CTaHOBJICHHUA
" pa3BUTHA T'CHCTUKU
KaK HayKn

OCHOBHBIE TIOHSTHS 1
CUMBOJIbI TEHETHKH.

Jlaboparopnas pabota
Nel6 «/Ipo3zoduna kak

0.5

0.5

0.5

JlaboparopHa
s paboTa

JlaboparopHa
s paboTa

JlaGopaTopHa
g pabora

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

00BEKT TEHETUYECKUX
HUCCIIEIOBAHUI )

75

76

77

78

3aKOHOMEPHOCTH
HaCJeI0BaHHSA
MIPU3HAKOB.
Mounorubpumanoe
CKpeLIMBaHUE.
IIpakTryeckas pabora
Ne4 "Uzyuenne
pe3yibTaToB
MOHOTHOPHUIHOTO
CKpEUIMBAHUS Y
npo3o¢uib”

[uTonornueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEIIMBaHUS

AHanusupyroniee
CKpEILHBAHHUE.
Hemnonnoe
JAOMUHHPOBAHUEC

JurubpuHoe
CKpelLIMBaHuUE.
[TpakTryeckas pabora
Ne5 «3yuenne
pe3yJIbTaToB
JTUTHOPUTHOTO
CKpEIIUBAaHUS Y
TPO30( U

0.5

0.5

https://resh.edu.ru/subject/5/10/

IIpakTHuecka
s paboTa

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

IIpakTHuecka
s pabora



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

79

[utosmornyeckue
OCHOBBI
JTUTHOPUTHOTO
CKpEITUBaHUS

https://resh.edu.ru/subject/5/10/

80

CuerieHHoe
HACJIEOBAHUE
MIPU3HAKOB

https://resh.edu.ru/subject/5/10/

81

82

83

XpoMOCOMHas1 TEOpus
HAaCJIEICTBEHHOCTH

I'eneTuka mona

T'enorun kak
eJIOCTHAs cUcTEMA

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

84

I'enernueckuii
KOHTPOJIb Pa3BUTHS
pacTeHuM, KUBOTHBIX
U YeJ0BEeKa

https://resh.edu.ru/subject/5/10/

85

86

87

N3menunBoCcTh
IIPU3HAKOB. Buel
N3MEHYUBOCTH

MoaudukanoHHas
M3MEHYHBOCTh
BapraunonHsslii psaa u
BapHaIOHHAas
KpHUBasl.
JlaGopatopHnas pabora
Nel7 «MccnenoBanue
3aKOHOMEPHOCTEM
MOoAU(GUKAITHOHHON

0.5

JlabopaTtopHa
g pabora

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

88

H3MEHYUBOCTH.
[Toctpoenue
BapHAIMOHHOTO psija
Y BapUallMOHHOU
KPUBOI»
I'enoTunuueckas
H3MEHYNUBOCTb.
KomMOunatusHas
H3MEHYNBOCTD

https://resh.edu.ru/subject/5/10/

89

90

91

92

MyranuonHnas
M3MEHYHUBOCTbD.
IIpakTnyeckas pabora
Ne6 «Myranun y
npo3oduis (Ha
TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMEPHOCTH
MYTalMOHHOTO
mpoiiecca.
OnureHeTruka u
SIUTEHOMHUKA

I'eneTnka uemoBeka.
[TpakTuueckas pabota
Ne7 «CocraBiienue u
aHaJIU3 POJIOCIIOBHOM
MeTtoap!
MEIUITTHCKOM
TE€HETUKHU

0.5

0.5

https://resh.edu.ru/subject/5/10/

IIpakTHuecka
s paboTa

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

IIpakTHuecka
g pabora

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

93

94

3HayeHue
MEIUILIMHCKON
FeHETUKU B
MPEAOTBPAIIEHUN U
JIEUEHUHU
F€HETUYECKUX
3a00JIeBaHUI
YyeJIoBeKa

OcHOBHbIE TIOHATHUS
CEJICKIIHH.
Jlaboparopras pabora
Nel8 «3yuenue
COPTOB KYJBTYPHBIX
pacTeHui U IOpoOx
JOMaITHUX
KUBOTHBIX)»

0.5

JlaboparopHa
g pabora

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

95

MeTtoab!
CEJIEKLINOHHOMN
paboTHI.
JlaGopatopHnas pabora
Nel9 «zyuenue
METOJIOB CEJIEKIIUU
pacTeHui)

0.5

JlaboparopHa
s paboTa

https://resh.edu.ru/subject/5/10/

96

Hoctmxenns
CEJICKLIUU PAaCTECHUM U
KUBOTHBIX.
[TpakTryeckas pabora
Ne8 «IIpuBuBKa
pacTeHui»

IIpakTHuecka
g pabora

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

97

98

99

100

Coxpanenue,
H3y4eHue u
HCIIOJB30BaHUE
FeHETUYECKHUX
pecypcoB
buotexHomorus kak
HayKa 1 OTpacib
MIPOM3BO/ICTBA.
[IpakTrueckas pabota
Ne9 «3yuenne
00BEKTOB
OHMOTEXHOJIOTHULY

OCHOBHEBIE
HarpaBJIeHUs
CHUHTETHUUECKOU
OouoJIoruun

XpoMocoMHas 1
Te€HHasl UHKEHEepUs

0.5

IIpakTHuecka
s paboTa

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

101

102

MenummacKne
OHMOTEXHOJIOTHHI

PesepBHbIii yPOK.
[ToBTOpEHUE,
000011IeHNE,
cucTeMaTu3anus
3HaHUHN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

135

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne DopMbl
w/n Tema ypoka Beero Konrpoabubsie IIpakTHueckue KORTDOIS o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 OBontonuoHHas teopus Y. 1 https://m.edsoo.ru/7f41cc74
JapBuHa
5 JIBHOKYIIIME CHIIBI 3BOJIIOLIUA 1 https://m.edsoo.ru/7f41cc74
Buz0B 110 Y. Jlapsuny
bops0a 3a cymecTBoBaHue, . https://m.edsoo.ru/7f41cc74
3 €CTECTBEHHbII U UCKYCCTBEHHbII 1 1 Bxonoit
KOHTPOJIb
otbop
4 PopMHpPOBAaHNE CUHTETUYECKON 1 https://m.edsoo.ru/7f41cc74
TEOPUH IBOJIIOLUN
OTanbl 3BOMIOIMOHHOTO https://m.edsoo.ru/7f41cc74
5 rpoIriecca: MUKPOIBOJIIOIHS U 1
MaKpO3BOJIIOLHUS
6 [HonynAuus — sreMeHTapHas 1 https://m.edsoo.ru/7f41cc74
€IMHULIA HBOJIIOLIUN
3aKOH r€HETUYECKOTO https://m.edsoo.ru/7f41cc74
paBHoBecus k. Xapau, B.
7 Baiin6epra. JlabopaTopnas 1 05 JlaGopatopHas
pabora Nel «BrisiBaeHUE ' pabora
W3MEHYUBOCTH Y 0COOEH 0JTHOTO
BUJIA»
8 DneMeHTapHbIE (PaKTOPbI 1 https://m.edsoo.ru/7f41cc74
IBOJIIOLIMH
9 Ddbdexr ocropatens. DPdekt 1 https://m.edsoo.ru/7f41cc74



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

OyTBUIOYHOTO TOPJIBIIIKA

10

11

12

Murpauuu. U3onsamuuun
MOMYJISIIHNA: reorpaduaeckas,
ouoiornyecKas

EcrecTBennblii 0oTOOpD —
HaMpaBJIAOMUN (HakTop
HBOJIIOLINH

[TonoBoii oTO60Op

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

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

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

13

[TpucnocobiaeHHOCTH
OpPTaHU3MOB KaK pe3yJabTar
MUKpO3BOJTIOIUH. JlJaboparopHas
pabota Ne2 «3yuenue
apoMop(}o30B 1 UIAMOAAANTALIUN
y PacTeHU 1 )KHBOTHBIX»

0.5

JlaGopatopHas
pabora

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

14

15

[Tpumeps! ipucnocoOIeHU y
OpPTraHU3MOB: MOP(OJIOTHICCKHE,
¢busnonoruueckue,
OHMOXUMHUYECKUE,
noBegeHuYeckue. JlabopaTopHas
pabota Ne3 «IIpucnocobnenws
OpPTaHU3MOB M UX OTHOCHTEIbHAS
11e7IECO00Pa3HOCTH»

Bun, ero xpurepuu u CTpyKTypa.
JlaGopatopHnast pabota Ned
«CpaBHeHHE BUJIOB 110
MOP(]OIOTHIECKOMY KPHTEPHUIO)

0.5

0.5

JlaGopatopHas
pabota

JlaGopatopHas
pabota

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

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

16

Crpykrypa BUJa

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



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

17

Bupnoobpa3oBanue kak pe3yabTaT

MHUKPOIBOJIIOLIUA

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

18

19

20

CBs13b MUKPO3BOJIIOLUY U
AIUAEMHUOJIOTHH

Makpo3BosTtoLHs.
ITameoHTOIOrMYECKHUE METOEI
W3YYEHHUS SBOJIOINH

buoreorpaduyeckue MeToab!
W3YYEHHUS SBOJIOINH

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

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

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

21

OMOpPHOJIOTHYECKUE 1
CpPaBHHUTCIbHO-
MOpP(}OITOTHYECKHE METOTbI
W3YUYCHUS IBOJIIOLIUN

https://resh.edu.ru/subject/5/11/

22

MonekynsapHO-TEHETUYECKHE,
OMOXMMUYECKHE U
MaTeMaTU4eCKUE METOIbI
W3Yy4YEeHUs IBOJTIOIIUN

https://resh.edu.ru/subject/5/11/

23

24

OO1u11e 3aKOHOMEPHOCTH
IBOJTIOIIMI

A,Z[aHTI/IBHaH paguanus.

HepaBHOMepHOCTB TCMIIOB
9BOJJOINH

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

25

Hayunble runoressl

MMPOUCXOKIACHUA KU3HU HA 3emite

https://resh.edu.ru/subject/5/11/

26

27

JloHay4Hble MpeaCTaBICHHS O
3apOKICHUH )KU3HU

OcHOBHBIE 3Tarbl
HEOPraHUYECKOU IBOIIOLUU

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

28

['unoressl 3apOKACHUS KU3HU

https://resh.edu.ru/subject/5/11/

29

HcTopus 3emau 1 METOMIBI €€

uzyuenus. JlaboparopHas pabora

Ne5 «M3yuenue u onucanue

HCKOITaCMBbIX OCTATKOB JPCBHUX

OpraHu3MoOB»

0.5

JlaGopatopHas
pabota

https://resh.edu.ru/subject/5/11/

30

31

32

33

HauanbHele 3Tams opraHn4eckon

9BOJJIIOIINH
9BOJ’IIOI_[I/IH OYKapUuoT

OCHOBHBIE 3TaIbl YBOJIOIIH
PacCTUTENHHOTO MHPA.
[IpakTuueckas padora Nel
«M3ydyenue ocobeHHOCTEMN
CTPOEHUS PaCTEHUH pa3HBIX
OTJIEIIOB»

OcCHOBHBIE 3TaIIbI 9BOJJIOINH
JKUBOTHOI'O MHpa

0.5

[IpakTueckas
pabota

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

34

DBOJTIOIHS )KUBOTHBIX.
[IpakTnueckast padorta No2
«M3yuenue ocobeHHOCTEH
CTPOSHHS TIO3BOHOYHBIX
’KHBOTHBIX)»

0.5

[IpakTrueckas
pabora

https://resh.edu.ru/subject/5/11/

35

PasBurue xu3Hu Ha 3eMie 110
3paM U TIepHUoIaM

https://resh.edu.ru/subject/5/11/

36

MaccoBbie BBIMUPAHUS —
IKOJIOTUIECKUE KPH3HUCHI
MIPOIILIIOTO

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

CoBpeMeHHbIN IKOTOTHYECKU

https://resh.edu.ru/subject/5/11/

37 KpH3HC, €T0 OCOOCHHOCTH

38 CoBpeMeHHas cuctema https://resh.edu.ru/subject/5/11/
OpPTaHUYECKOTO MPOIILIOTO

39 OCHOBHbBIC CHCTEMAaTHYCCKHUE https://resh.edu.ru/subject/5/11/
TPYIIBI OPraHU3MOB

40 AHTpOIOJIOTUs — HayKa O https://resh.edu.ru/subject/5/11/
YeJI0BEKE

41 Pa3BuTue npeacrabienuii o https://resh.edu.ru/subject/5/11/
MIPOUCXOXKICHUN YEIIOBEKA
MecTo yeaoBeKa B CHCTEME https://resh.edu.ru/subject/5/11/
OpPraHUYECKOTO MHUpa.

42 Jlaboparopnas padota Ne6 05 Jlaboparopnas
«3yuenmne ocodbeHHOCTEN pabota
CTPOCHHS CKeJIeTa YeJIOBEKa,
CBA3AaHHLIX C MMPAMOXOXKICHUCM

43 JIBHIKYIIHE CHITBI aHTPOTIOTeHe3a https://resh.edu.ru/subject/5/11/
CooTHoIIIeHHE OUOJIOTHYECKUX U https://resh.edu.ru/subject/5/11/

44 COLIMAJIBHBIX (PAKTOPOB B
aHTPOTIOTEHE3e

45 OCHOBHBIE CTaIUNA https://resh.edu.ru/subject/5/11/
aHTpOTIOTeHe3a

46 ITaneoreneruka u https://resh.edu.ru/subject/5/11/
ajeoreHoMuKa

47 DBOJIIOLMS COBPEMEHHOTO https://resh.edu.ru/subject/5/11/
YeIIoBeKa

48 UenoBeUCCKHE PachL, 05 IMpakTuueckas  https://resh.edu.ru/subject/5/11/

pabota



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

[TpakTyeckas pabora
No3 «3yueHune sKOJ0TM4eCKUX
aJlanTanui 4eJoBeKa

49

50

51

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apokJIeHUE U pa3BUTHE
9KOJIOTHH

MeTo1bI 3KOJIOTHH.
Jlaboparopnas pabota Ne7
«M3y4enue MeTo10B
IKOJIOTUYECKUX UCCIICIOBAHUIT

0.5

JlaGopaTopHas
pabora

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

52

3HayeHNE IKOJIOTHYECKUX
3HAHUH JUI YET0BEKA

https://resh.edu.ru/subject/5/11/

53

54

55

Dkosnorudeckue HpakTopsbl

Abuotnueckue dakropsl. Cer
KaK 9KOJIOTHYECKUH (aKTop.
JlaGopatopnas pabora Ne§
«BplIgBrIEHNE NpHCTIOCOOIEHNT
OPTaHU3MOB K BIIUSTHUIO CBETA

AbuoTtnueckue GpakTopbl.
Temneparypa kax
9KOJIOTMYECKU (aKTop.
JlabopaTtopHas pabota Ne9
«BrigBreHue npucnocodieHnit
OpPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»

0.5

0.5

JlaGopatopHas
pabora

Jlaboparopnas
pabora

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

56

AOGuoTtnieckue HakTophI.
BnaxHOCTE KaK 3KOJIOTMYECKUI

0.5

JlaGopaTopHas
pabora

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

dakrop. JlaboparopHast pabota

Nel(Q «AHaTtoMHuueckue
0COOEHHOCTH PAaCTCHHUH U3
Pa3HBIX MECT OOUTAHUS

https://resh.edu.ru/subject/5/11/

S7 Cpenpl 0OuTaHNs OPraHU3MOB
58 BHOJNOTHYECKHE PHTMEI https://resh.edu.ru/subject/5/11/
59 YKu3HEHHbIE HOPMBI OPTraHU3MOB https://resh.edu.ru/subject/5/11/
60 BuotHueckie GakTophI https://resh.edu.ru/subject/5/11/
3HaueHne OMOTHIECKUX https://resh.edu.ru/subject/5/11/
61 B3aUMOJECUCTBHUHI I
CYIIIECTBOBAHUS OPTAaHU3MOB B
cpene oouTaHus
62 OKOJIOTUYECKHUE XapAKTEPUCTUKU https://resh.edu.ru/subject/5/11/
IomyJjauuun
OcHOBHbBIC TTOKA3aTEIN https://resh.edu.ru/subject/5/11/
63 MONYJISALUN: YACTEHHOCTD,
MJIOTHOCTb, BO3pAcTHAs U
MOJIOBAas CTPYKTypa
OcHOBHBIC TTOKa3aTEIN https://resh.edu.ru/subject/5/11/
64 MONYJISALMK: POKIAAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTpalluU
65 DKoJorudeckasi CTpykTypa https://resh.edu.ru/subject/5/11/
MONYJIALIMHI
66 JlvHamuKa nonyJsinuu u eé https://resh.edu.ru/subject/5/11/

perynanus



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

Kpussle pocta ynucieHHOCTH

https://resh.edu.ru/subject/5/11/

o7 nonysituy. KprBble BBKUBaHUS
DKOJIOTHYeCKasl HUIIIA BUJIA. https://resh.edu.ru/subject/5/11/
68 Jlaboparopnas pabota 05 Jlaboparopuas
Nel 1«IIpucmocobienus ceMsH ' pabora
pacTeHUH K pacCeICHUIO)
69 BHJ KaK cHCTEMa IOy TSI https://resh.edu.ru/subject/5/11/
20 3aKOHOMEPHOCTH MOBEJICHUS U https://resh.edu.ru/subject/5/11/
MUTpalUi KUBOTHBIX
71 Coo011ecTBO OPraHU3MOB — https://resh.edu.ru/subject/5/11/
OmoIIeHO03
7 DKocucTemMa Kak OTKpbITast https://resh.edu.ru/subject/5/11/
cucrema
73 Kpyrosopor BemiecTB 1 NOTOK https://resh.edu.ru/subject/5/11/
SHEPTUH B IKOCHUCTEME
74 OcHOBHBIE TIOKA3aTeIU https://resh.edu.ru/subject/5/11/
9KOCHCTEMBI
75 DKONOTHYECKHE THPAMUIT https://resh.edu.ru/subject/5/11/
76 N3menenus cooOmiecTB — https://resh.edu.ru/subject/5/11/
CYKIECCUU
[IpupoaHbie 3KOCUCTEMBI. https://resh.edu.ru/subject/5/11/
77 DKOCUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOpE U OKEaHOB
[IpupoaHbie 3KOCUCTEMBI. https://resh.edu.ru/subject/5/11/
78 DKOCHUCTEMBI TYHJIP, JIECOB,

CTEIEeH, MyCThIHb



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

79

AHTpOHOFeHHBIe 9KOCHCTCMbI

https://resh.edu.ru/subject/5/11/

80

81

82

83

84

Yp6oskocucremsl. [IpakTrueckas
pabota Ne5 «/3yuenue u
OIUCaHUE YPOOIKOCHCTEMBI»

3akoHOMEpHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOIEHCTBUI
OpPraHu3MOB B DKOCHCTEMAX

MexaHu3Mbl BO31€UCTBUS
3arpsi3HEHUH pa3HbIX TUIIOB Ha
cyOOpraHu3MeHHOM,
OPraHU3MEHHOM,
MOMYISUHOHHOM U
3KOCUCTEMHOM YPOBHSX

buocdepa — obrieruianerapHas
o0oouka 3emiau

VYuenne B. U. Bepnaackoro o
ouocdepe

0.5

[TpakTuueckas
pabota

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

85

86

87

3aKOHOMEPHOCTHU
CYLIECTBOBaHMsI OuocQepbl

KpyroBopotsl BemiecTs u
OMOT€OXUMHYECKUE IIUKITBI
30HaIBHOCTH OHOChEPHI.
OcHOBHBIE OMOMBI CYIIIN

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

88

89

YcToiuuBocTh Ouochepsl

OKOJIOTUYECKHE KPpHU3UCHI U UX
MIPUYNHBI

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

90

Bo3aeiicTBrue yeloBeka Ha
ouochepy

https://resh.edu.ru/subject/5/11/

91

92

93

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

Oxpana npuposi

OCHOBHbIE IPUHLUIIBI
YCTOHYMBOTO Pa3BUTHS
YeJI0BEUECTBA M IIPUPOIBI

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

94

PanmonansHoe
MIPUPOJIOIIOIBL30BAHHE U
COXpaHEHHE OMOJIOTHIECKOTO
pasHooOpa3us 3emiu

https://resh.edu.ru/subject/5/11/

95

96

97

98

O06001IeHME 10 TEME
«MuKpo3BOTOIUSA U €€
pe3yIabTaThI»

O6o0m1ieHue o Teme
«MaxkpodsBoItonus U €
pe3yIbTaTHI»

O00011IeHIE IO TEME
«[IpoucxoxaeHue U pa3BUTHE
JKU3HU HA 3eMiie»

O06001IeHME 10 TEME
«[IpoucxoxaeHue yenoBeka —
aAHTPOTIOTEHE3)

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

99

O0600meHne 110 TeMe «DKOJIOT U
— HayKa O B3aUMOOTHOIIICHUSX
OpPTaHHU3MOB»

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

OGoG1eHHe 110 TeMe Urorosas https://resh.edu.ru/subject/5/11/

100 1 1 KOHTPOJIbHASI
«OpraHu3mbl ¥ cpelia OOMTaHUS
pabora

https://resh.edu.ru/subject/5/11/

101 O060011eHne 110 TeMe «DKOJIOT U 1
BH/IOB M ITOMYJISIHI

102 O6o06menue no Teme «brocdepa 1
— riobanpHasA YKOCUCTEMA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102 2 7.5



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue;

nox peaakuuei [laceunuka B.B., AkunonepHoe oomectBo «3narenbcTBo

«IIpocsemenue»

* buonorus, 11 xknacc/ bopoaun I[1.M., demmmun I'.M., Cabnuna O.B.; nox

penakmueit [llymuoro B.K., Apimiuna .M., AkiimorepHoe 00I111eCTBO

«M3parensctBO «IIpocBenieHne»

OITY:

Buosorus Yy 3/102 3/102 |1.1.3.6.3.2.1. He u3pgan,
Tepemos A.B., IlerpocoBa no 14
P.A. HIOHS
buonorus. buonornueckue 2025 roma
CHUCTEMBI U Tporiecchl, 10
KJIacc, yriyOJIeHHBIA yPOBEHB,
MHuemo31Ha

METOJINYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA

https://edsoo.ru/ ®enepanbHas pabouasi mporpaMma Mo y4eOHOMY MPEaAMETY

«buonorusny.

Metoanueckoe nocobue. bruosornsa. 10 kimacc yriyoaéHHbI ypoBEHB (2023 1.)

Ckauats PDF

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/



https://edsoo.ru/rabochie-programmy/#:~:text=%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0%20%D0%BF%D0%BE%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%BC%D1%83%20%D0%BF%D1%
https://edsoo.ru/2023/10/30/metodicheskoe-posobie-biologiya-10-klass-uglublyonnyj-uroven-2023-g/
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-docx_26082023_na-sajt.pdf
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