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IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamma mo Ouonoruu Uit 5-9 kiaccoB pazpaboTaHa B COOTBETCTBHH C
TpeOoBaHusiMu DenepanbHOr0 TroCyAapCTBEHHOrO0 00pPa30BAaTEIbHOTO CTAaHAApTa OCHOBHOIO
obmiero obpaszoBanus (mpuka3z MuHucTepcTBa 00pa3zoBaHus u Hayku oT 29.12.2014 Ne 1644,
3apeructpupoBanHoro Muntocrom Poccun 6 ¢epaiis 2015 roma), ¢ yueTroM COOTBETCTBYIOLIEH
[IpumepHOil  mpOrpaMMbl, CO3JIaHHOW Ha OCHOBE (helepaJbHOTO  TOCYJAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOrO 00mero odpasoBanus, PenepaibHOro 3akoHa «00
oOpazoBanuu B Poccuiickoit ®denepanun» N 273-03 ot 29.12.2012r.

Hean u 3aga4n o0y4yeHus

Henu Ouonoruueckoro oObpazoBaHUsi B OCHOBHOMW HIKOJIE (POPMYIUPYIOTCS HA HECKOJb-
KHX YPOBHSX: INI00aJIbHOM, METANpPEeIMETHOM, INYHOCTHOM M IIPEIMETHOM, Ha ypOBHE TpeOOBa-
HUH K pe3yJbTaTaM OCBOCHHMsSI COAEpkKaHUs MPEAMETHBIX MporpaMM. ['mobanbHble 1enu 6uoio-
THYECKOTO 00pa30BaHMS SIBJISIOTCS OOLIMMHU JUISI OCHOBHOM M CTapIlei MIKOJIBI U OMPEACTISIOTCS
COLIMATILHBIMU TPEOOBAHUSAMHU, B TOM UHCJIE M3MEHEHHEM COLIMAJbHOW CHUTyallMH Pa3BUTHUS -
pocToM MH(POPMALMOHHBIX MEPETPY30K, N3MEHEHHEM XapakTepa U CIIOCOOOB OOIICHUS M COLIH-
ANbHBIX B3aUMOJACUCTBUN (00BEMBI U CTIOCOOBI OTYyYeHUSI HH(OPMALIUU BBI3BIBAIOT OMPEICIEH-
HbIE 0COOEHHOCTH Pa3BHUTHUSI COBPEMEHHBIX MOAPOCTKOB). Hambosiee mpoMyKTUBHBIMH, C TOYKH
3peHus PeleHUs 3aa4 Pa3BUTUS MOAPOCTKA, SIBISIETCS COLMOMOpalibHAS U MHTEIUIEKTyalbHas
B3pociocTh. [Tomrmo 3TOTO0, TIM00aNBEHBIE 1eTH (GOPMUPYIOTCS ¢ YIETOM PacCMOTpEHuUs: OHuoIo-
rU4ecKoro oOpa3oBaHUs KaK KOMIIOHEHTa CUCTEMbl 0OOpa30BaHUs B 1I€JIOM, TO3TOMY OHH SIBIISI-
I0TCS Hanbosee 00LMMHU U COLIUAIBHO 3HAUUMbIMHU.

C yuéTtoM BbIIIEHa3BAaHHBIX MOIXOA0B INI00ATBEHBIMU LEISIMH OUOJIOTUYECKOTO
00pa3oBaHus SBISIOTCS:
* conuanu3anus o0y4yaeMbIX - BXOXKICHHE B MUP KYJIbTYPhI U COIIMAIbHBIX OTHOLICHHH, obecrie-
YHBAIOIIAS BKIIOYCHUE yUYAIIUXCS B Ty WM MHYIO TPYIITY WU OOIIHOCTh — HOCHUTENS €€ HOPM,
[IEHHOCTEH, OPHEHTALIU, OCBaWBAaEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM KHBOU MIPUPOJIBI;
* IpUOOIIEHUE K MO3HABATEILHOW KYIbType KaK CHCTEME IO3HABATEIbHBIX (HAyYHBIX) LIEHHO-
CTei, HAKOIUJICHHBIX 00IIECTBOM B chepe OMOIOTHYEeCKOi HayKH.

[TomuMmo 3TOTO, GHOIOTHYECKOE 00pa30BaHUE TPU3BAHO OOECTICUNTD:

* OpPUEHTALIMIO B CUCTEME MOPAJIbHBIX HOPM M LIEHHOCTEW: MPU3HAHUE HAUBBICIIEH HEHHOCTHIO
KHU3Hb U 3[I0POBbE YeJI0BEKa; (POPMUPOBAHHE IIEHHOCTHOTO OTHOIIECHUS K KUBOW TPUPOJIE;
* pa3BUTHE [T03HABATEIbHBIX MOTUBOB, HAIIPABJIEHHBIX Ha MOJy4YeHUE 3HAHUHN O KUBOM MPUPOJIE;
MIO3HABATENBHBIX KAaUYeCTB JIMYHOCTH, CBSA3aHHBIX C OBIJIQJICHUEM METOJAaMH W3YUEHUS TPHPOJIBI,
(dbopMUPOBaHUEM UHTEIIEKTYaIbHBIX U MPAKTUYECKUX YMEHHIA;
* OBJIQJICHUE KIIFOUYEBBIMH KOMITETEHTHOCTSIMHU: Y4€OHO - TO3HABATENBHOM, MHPOPMALMOHHOM,
LIEHHOCTHO - CMBICJIOBOH, KOMMYHHUKATUBHOM;
* hopMHUpOBaHKE Y 00YUAIOIIUXCS TO3HABATEIHLHOM KYJIbTYPhI, OCBAUBAEMOM B MIPOIIECCE MO3HA-
BaTeNIbHOU JEATENbHOCTH, U 3CTETUYECKOM KyJIbTYphl KaK CHOCOOHOCTH 3MOIIMOHAIIBHO

Kpome Toro, yueOHbiii nmpeamer «buosorus» B OCHOBHOW WIKOJIE TPU3BaH MOMOTaTh
npeanpoGpuILHOMY CaMOOTIPEIEIEHHUIO IKOJIbHUKOB.

dopma opraHuzanuu 00pa3oBATEJBLHOIO IpoLecca - KJIACCHO-YPOYHAs:
TPaJUIIMOHHBIE YPOKU (YCBOCHHME HOBBIX 3HAHMM, 3aKpeIuieHHe M3YyYeHHOTO, MOBTOPUTEIBHO-
00o00maroumii ypok, KOMOMHUPOBAHHBIM YPOK, YPOK KOHTPOJIS 3HAHWH, YPOK Pa3BUTHUS PEUH);
HECTaHJAapTHbIE YPOKH: 3auéT, 3acelaHne Ki1yba 3HaTOKOB, CEMUHAp.

TexHosioruu o0y4yeHus: JIMYHOCTHO OPUEHTUPOBAHHOE o0ydJeHwue,
T depeHIIMPOBaHHOE W WHAMBUIYAIIbHOE 00ydeHue, nmpobiieMHoe oOyueHHe, pa3BUBAIOIIEe
o6yuenue, UKT.



CpeactBa, GopMBbI 1 METOIBI KOHTPOJIS

Pe3ynbrarhl mpoMexXyTOUYHOM aTTeCTalluM, MPEACTaBIsAoIue cO00M pe3ynbTaThl BHYT-
PHUIIKOJILHOTO MOHUTOPUHTA MHIUBUIYATbHBIX 00Pa30BATEIbHBIX JOCTHKCHHA O0YJarOIIMXCH,
OTpaXXaloT TUHAMHUKY (OPMHPOBAHHUS MX CIIOCOOHOCTH K PELICHUIO0 Y4eOHO- MPAKTUYECKUX U
y4eOHO — MMO3HABATENbHBIX 33/1a4 U HABBIKOB MPOEKTHOM JieATeIbHOCTH.  [IpoMexxyTouHas at-
TECTalllsl OCYIIECTBISETCS B XOJ€ COBMECTHOM OILIEHOYHOM JAEATEIbHOCTH MEeNaroroB u ooy-
YaKOLIMXCS, T. €. BJIAETCS BHYTPEHHEN OLIEHKOW. Pe3ynbTarsl HTOrOBOM aTTECTALIMU BBIITYCKHU-
KOB (B TOM YHCJI€ TOCYJapCTBEHHO) XapaKTepu3yl0T YPOBEHb JTOCTHXKEHUS MPEAMETHBIX U Me-
TalpeAMETHBIX pPE3yJbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbI OCHOBHOI'O
o0miero o0pa3oBaHus, HEOOXOJUMBIX JJIsl MPOAOIDKEHUsl oOpa3oBanus. ['ocynapcTBennas (UTo-
roBasi) aTTeCTalusl BBITYCKHUKOB OCYIIECTBISICTCS BHENTHHMH (TIO OTHOIIEHUIO K 00pa3oBa-
TEIbHOMY YUPEXKICHUIO) OpraHaMH, T. €. IBJISICTCS BHEIIHEH OLIEHKOM.

[TpoMeKyTOUHOM
* KOHTPOJILHO - OLIEHOYHAsi CAMOCTOSITEIbHOCTb, paboTa ¢ MozensiMu (Tpaduko - 3HAKOBBIMU
dbopmamu), paboTra ¢ Yy)KUMH U COOCTBCHHBIMU TEKCTaMH (TTUCHbMEHHASI TUCKYCCHS) MOXKET
OBITH IPOBEpEHA Yepe3 pa3paboTKy creluaibHbIX MPEAMETHBIX KOHTPOIBHO - U3MEPUTEIHHBIX
MaTepHaioB.

* yMeHHE paboTaTh B TPYINE, B MO3UIUU «B3POCIOrO», CIOCOOBI y4eOHOTO MPOEKTUPOBAHHUS
MOTYT OBITH NMPOBEPEHBI C MOMOIIBIO IKCIEPTHHIX OIIEHOK B X0JI€ BCTPOCHHOTO HAOJIIOACHUS B
pa3Hbie BUJIBI U (DOPMBI I€ATEIHLHOCTH O0YUYaAIOLIUXCS.
Cucrtema OLIEHKH TPEeayCMaTpUBAET YPOBHEBBIN MOIXOJ K COACPKAHUIO OIEHKU M MHCTPYMEH-
TapUIO JUIsl OLEHKHU JOCTUKEHUS IJIAaHUPYEMBIX PE3YyJIbTaTOB, a TAKKE K MPEICTABICHUIO U UH-
TEepIpeTaIU Pe3yIbTaTOB U3MEPEHUI.
Tekymnmi

JIJIss KOHTPOJISE YPOBHS JTOCTIIKEHUH YYaIUXCs UCTOIB3YIOTCS TaKhe BUIBI U (HOPMBI KOH-
TPOJIS KakK MpeABapUTENbHBIN, TEKYIINI, TEMAaTUYECKHI, UTOTOBBIM KOHTPOJb; (POPMBI KOHTPO-
Jsi: KOHTpOJIbHas padoTa, nuddepeHMpoBaHHbI WHANBHIYaTbHBI TUCEMEHHBIA OMPOC, CaMO-
CTOATENbHAs MpPOBEpOYHasl paboTa, IKCIEpUMEHTalIbHasi KOHTpPOJbHAs paboTa, TeCTUPOBAHUE,
JTUKTAHT, TUCbMEHHBIE JOMAIIIHUE 33JJaHUs, KOMIIBIOTEPHBII KOHTPOJIb, aHAJTU3 TBOPUYECKHUX, UC-
CJIeIOBATENLCKUX PAdOT, MPOEKTHI. J[JIs TeKyIIero TeMaTuyecKoro KOHTPOJIsS U OLEHKU 3HaHUH B
CHCTEME YPOKOB MPETYCMOTPEHBI YPOKH -3aU€Thl, KOHTPOJbHBEIE paboThl. Kypc 3aBepiator ypo-
KU, TIO3BOJISIONINE 0000IIUTh U CUCTEMaTU3UPOBATh 3HAHUS, & TAK)Ke MPUMEHUTh YMEHUS, TPH-
0OpeTeHHbIE IPU U3yYEeHUU OMOJIOTHH.

B xogxe Tekymielt, TeMaTH4YeCKON, MPOMEKYTOYHON OIEHKU MOXET OBITh OIEHEHO JI0C-
T)KEHUE TaKMX KOMMYHUKATHUBHBIX U PETYJISTUBHBIX JEUCTBHUI, KOTOPBIE TPYIHO WIHM HEIlele-
CO000pa3HO MPOBEPATh B XOJE CTaHIAPTU3UPOBAHHOW MTOTOBOM MPOBEPOUHON pabOTHI, HAMPH-
Mep, YPOBEHb CHOPMHUPOBAHHOCTH HABBIKOB COTPYIHUYECTBA UIIM CAMOOPTaHU3AIIUH.

OueHka OCTHMKEHUS METAlPEAMETHBIX PE3YJIbTATOB MOXKET MPOBOAUTHCS B XOJ€ pa3-
TUYHBIX Tpoueayp. OCHOBHOUM MpOIETypOil UTOTOBOM OILIEHKH JOCTHKEHUS METalpeaMETHBIX
PE3YNbTATOB SIBJISETCS 3alIUTAa UTOrOBOIO UHIMBUIYAIbHOTO MPOEKTA.

JIOTIOTHUTENHHBIM HWCTOYHUKOM JIaHHBIX O JOCTHXKEHUM OTIIEIBHBIX METalpeIMETHBIX
pPE3yNbTaTOB MOTYT CIIY)KHTh PE3yJIbTaThl BHIIOTHEHUS MPOBEPOUYHBIX paboT (Kak MpaBUio, Te-
MaTUYECKHX) MO BceM npeameraM. CucreMa OLEHKH MPEIMETHBIX Pe3yJbTaTOB OCBOCHUS yueO-
HBIX MPOrpaMM C y4€TOM YPOBHEBOIO MOJX0j]a, NpuHsATOoro B CranaapTe, NpeAnoiaracT Bblie-
neHue 0a30BOr0 YPOBHS JTOCTHKEHUN KaK TOYKH OTCUETA MPHU MOCTPOCHUH BCEH CHCTEMBI OIICH-
KM ¥ OpraHu3allii UHIUBUAYATbHOU paboThl ¢ oOydarommmucs. KpoMme TOro JIMYHOCTHBIE AOC-
T)KEHUSI MOTYT HaKaIIMBAaThCS B MOPTHETh TOCTIKEHUN KaK MHCTPYMEHTHI JMHAMUKHA 00pa3o-
BaTEJbHBIX JIOCTHKEHUH.




O0mas xapakTepucTuKa y4e0HOro npeamera

Hacrosimass mporpamMmma 1o OMOJIOTHHM /71 OCHOBHOM HIKOJIBI SIBIISICTCS JIOTUYECKUM
IPOJOHDKEHUEM NPOrpaMMbl Ui HauyaldbHOW IIKOJBI M COCTABJIAET BMECTE C JIPYTUMHU
npeameramu (pusnueckor reorpadueit, xumuen, (U3NKOI) HEMPEPHIBHBIN IIKOJIBHBIA Kypc
ectecTBo3HaHud. llepeuricieHHble HUXKE OCHOBHBIE HJEH Kypca HaxoIsAT CBOM (pyHIaMeHT B
Kypce «OKpyKaromero Mupa.

DYHKYUOHAIbHO-YEIOCMHBIU N0O0X00 K AeleHusm dcushu. JXU3Hb — CBOMCTBO IIEJIOTO, a
He ero yacreil. IlosTomy B mporpammax 5—7 KIaccoB CTpoeHHE M (YHKLIUH OpPraHU3MOB
paccMaTpUBaIOTCS HE OTJENBHO 110 OpraHaM U CHCTEMaM OpPraHoB, a B BUJE IEJIOCTHBIX IUIAHOB
cTpoenusi. OcoOEHHOE BHUMAaHHE NPU STOM YAETSETCS POJIM KaKAOH YacTh OpraHu3ma B
byHKIIMOHUpOBaHUM 1eforo. WaeiiHbIM cTepkHEM MporpaMMbl 8-ro  Kilacca SIBJISIETCS
paccMOTpeHHE POJM OCHOBHBIX (DYHKIMOHAJIBHBIX CHUCTEM B TOJJEpKaHHH TOMEOCTaza u
MOCTOSTHCTBA BHYTPEHHEH cpefbl opranuzMa. OCHOBHOM ujeel mporpammsl 9-To Kiacca CIyKUT
peryJsiius JKM3HEHHBIX IPOIECCOB KAaK OCHOBA YCTOHYMBOTO CYIISCTBOBAHHUS W pa3BUTHS,
MOKa3aHHAas Ha BCEX YPOBHSIX OpraHU3alUu >KUBOTO.

HUcmopuueckuti nooxoo k saenenusim scusnu. OCOOEHHOCTh AAHHOTO Kypca OHOJIOTUU
COCTOMT B TOM, YTO HCTOPUYECKOE BO33pEHHE Ha MPHUPOAY IMPOBOAMUTCS C CaMOro Hadaja
U3YYEHHUs IpelMeTa B OCHOBHOM cpenHel mikoie. B mporpamme 5—7/-ro KiaccoB INoka3zaHa
UCTOpUYECKAsl CBsI3b IUIAHOB CTPOCHHS M JKU3HEHHBIX IIMKJIOB BAXKHEHIIMX TPYII KUBBIX
opranu3MoB. B mporpamme 8-ro kiacca TMOKa3aHO HCTOPUYECKOE CTAHOBJICHHE OCHOBHBIX
CTpYKTyp U GYyHKIUH uenoBeyeckoro Ttena. B 9-m  kiacce MCTOpPHYECKHUN TMOAXOJ
MOCJIEIOBATEIEHO TPOBEIEH HE TOJBKO B JBOJIIOIMOHHBIX, HO U B JKOJOTHYECKHX pa3/enax
Kypca.

Oxocucmemnviit. nooxood. Ilo HamemMy MHEHUIO, CpeHee OHMOIOrHYecKoe 00pa3oBaHKE
JIOJKHO  OBITh, MpEXJIe BCEro, JKOJIOTWYECKH OpPUEHTHUPOBAHHBIM Ha pelleHue Oonee
NPaKTUYECKUX 3a/a4, CTOAIIMX Iepesa yeroBeuecTBOM. B mporpamme 9-ro kimacc mokasana
B3aMMOO0OYCIIOBIEHHOCTh KOMIIOHEHTOB IIPUPOIHBIX KOMILJIEKCOB, B IPOrpaMMe 5-TO KJIacCoB —
pOIb OMOTHYECKON M aOMOTHYECKOW Cpeabl B JKU3HU OPraHU3MOB M CpenooOpasyromas poib
Ka)KIOW TPyl OPraHu3MOB B IKOCHCTEMax, B IIporpaMMe 8-To Kiiacca — PoJib YCIOBUM KU3HU
YeJIOBEKa B MOJIEPKAHUU €ro paboTOCIIOCOOHOCTH U 37I0POBBS.

Cpasnumenvhulii. memoo (meopus kiaccuguxayuii). CUCTEMaTHUECKUH aHAJIU3 3TOTO
OCHOBHOTO HAay4yHOTO METOJIa, 0e3 MPUMEHEHHS] KOTOPOTO HENb3sl IOCTABUTh HU OJJHON HAyYHO
OCMBICJICHHOHM 3a7jauydl M MOJY4YUTh HM OJHOIO HAy4HO 3HAYMMOIO BBIBOJA, TOTEpSAJCS B
CHCTEME CPEIHET0 W BBICIIETO 00pa3oBaHUSA. MBI cunTaeM HEOOXOIMMBIM TPUCTYIHUTHh K
peadmInTallMd OCHOBHOTO HAayYHOTO METO/a M BBEACHHUS €0 OCHOB B HIKOJBbHYIO IPOTrpaMMy.
Hambonee mocnenoBatenbHOE W TIONHOE DPAa3BUTHE  CPAaBHUTEIBHBIA  METON TOJYYWIT B
6uonoruu. IlosTromy B mporpamMmmy 5 M 7 KJIacCOB BBEACHBI pa3feiibl, IOCBSIIEHHbIC
CPaBHUTEIFHOMY METOJY.

Pabouas mporpaMma 1mo OMOJOTMM BKJIIOYAET B ceOsl CIEAYIOLIUE COJlepKaTeIbHbIE JTH-
HUH:
* MHOT0OOpa3ue 1 3BOJIIOIHS OPTaHMYECKOTO MUPA;
* OMoJorMyecKas MpUpoJia U COLUANbHAs CYIIIHOCTh YeJIOBEKa;
* CTPYKTYPHO - YPOBHEBAsI OpraHU3alMs KUBOW MPUPOBI,
* IEGHHOCTHOE M YKOKYJIBTYPHOE OTHOILIEHHE K IIPUPO/IE;
¢ IIPAKTUKO - OPUCHTUPOBAHHAA CYIIHOCTD OMOJIOTMYECKHUX 3HAHUH.

Onucanue MecTa yueOHOro npeaMeTa B y4eOHOM IJIaHe
B cootBercTBUU ¢ Tpeboanusmu DenepaabHOr0 rocyAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO oOmmero oOpa3oBanus mpeamer «buomorus» msydaercs ¢ 5-ro mo 9-i
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kiacc. OOIIee KOJIMYECTBO YPOKOB B HEAENIO ¢ 5-r0 1o 9-i kiacc cocrapusieT § yacoB (5-i
kiacc — 1; 6-# knacc — 1; 7-9-i1 knaccsl — mo 2 4aca B Henento; 34 yueOHbIe HEJeNH ).

[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

JIMYHOCTHBIMU pe3ylbTaTaMu M3y4eHHus mpenMera «buonorusy sBISIOTCS Cleayrolne

YMEHUSL:
5—6 Kaaccol
Oco3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPYXKAIOIIET0 MUPa, BO3MOXHOCTHU €0 MI03HABAEMOCTH U
00BSCHUMOCTH Ha OCHOBE JIOCTHXKEHUHN HAYKU.
[TocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEJI0CTHOE MUPOBO33PEHHUE.
Oco3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM YHCIE M B paMKax
CaMOCTOSITENIBHOM J1€ATENbHOCTH BHE IIKOJIbI. OLEHUBATh )KU3HEHHBIE CUTYAllMH C TOUYKU 3pEHUs
Oe3omacHOro o0pasa >KU3HHU U COXPAHEHHUS 3/10POBBS.
OueHuBaTh 3KOJOTMYECKUI PUCK B3aMMOOTHOLIEHUH Yel0BEKa U MIPUPOJIBI.
@opMUpOBaTh SKOJIOTHMUYECKOE MBILIUICHHUE: YMEHHE OLIEHUBATh CBOIO JIESATEIIbHOCTh M MOCTYIKH
JIpYTUX JIIOJIEH C TOYKM 3pEHHUS] COXPAHEHMsI OKpYXarolled Cpelpl — rapaHta >XM3HU H
Onaromnouny4us Jrofei Ha 3emIe.
7-9 knaccol

[TocTerneHHO BBICTpaUBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHUE:
— OCO3HaBaTh COBPEMEHHOE MHOrooOpasWe THIIOB MHPOBO33PEHHS, OOIIECTBEHHBIX,
PEIIUTHO3HBIX, AaTEUCTHUECKUX, KYJIbTYPHBIX TPAAMIMHA, KOTOPbIE OINPEAENSIOT pa3HbIe
00BSCHEHUS POUCXO/SILIETO B MUPE;
— C y4eTOM 3TOro MHOrooOpa3usi MOCTEINEHHO BbIpaOaThIBAaTh CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBI€ KU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JINYHBIN KU3HEHHBIN OIIBIT;
— YYUTBHCS TpHU3HABaTh NPOTUBOPEUYMBOCTh W HE3aBEPIICHHOCTh CBOMX B3IJISI0B Ha MHUD,
BO3MO>XHOCTb UX U3MEHEHHUSI.
Y4UTbCA UCTIONB30BATh CBOU B3MJISJIBI HA MUP ISl OOBSICHEHHS PA3IMYHBIX CUTYAIlUH, PeIICHUS
BO3HHUKAIOIIKX MPOOJIEM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM HWHTEPEChl, HAXOJIUTh W H3y4YaTb B YUEOHHKAX IO Pa3HBIM IpeIMeTam
MaTepuai (M3 MaKCUMyMa), UMEIOIMI OTHOIIEHUE K CBOMM MHTEpECaM.
Hcnonb30BaTeh CBOM MHTEpECH! JIsi BbIOOpAa MHAMBUIYAJIbHOM 00pa3oBaTelNbHON TpPaeKTOPHH,
NOTEHLMAIbHON OyAylIel npodgeccun u COOTBETCTBYIOLIETO MPOGUIBHOIO 00pa3oBaHUs.
[TproOpeTaTh ONBIT Y4acTHUs B JIeNax, MIPUHOCIIINX HOIb3Y JIIOJISM.
YuuThCcsi €caMOCTOSATENbHO BbIOMpaTh CTUJIb TOBEJACHMS, MPHUBBIUKH, 0OOecnednBaroIne
Oe3omacHbIil 00pa3 *KU3HM U COXpPAHEHUE 3JI0POBbS — CBOETO, a TaK e ONU3KUX JrojAed U
OKPYKaIOIIHX.
Y4uTbCSI €CaMOCTOSTENBHO IPOTHUBOCTOSATh CHUTyalMsIM, IPOBOLUPYIOIIUM Ha IOCTYIKH,
KOTOpBIE YTPOXKAIOT O€30M1aCHOCTH U 3J0POBBIO.
BeiOupare MOCTYNKH, HalleleHHblE Ha COXpaHEHHWE U OepekHOe OTHOLIEHHE K MpUpoje,
O0COOEHHO >KMBOM, n30eras MPOTHBOMOJOKHBIX IOCTYIKOB, MOCTENEHHO y4yach W OCBauBas
CTPATEruio palliOHAIBHOIO PUPOAOIOIb30BAHNUS.
Yuurbest yoexaaTh APYyrux JoJeil B He0OOXOJUMOCTH OBJIAJICHUs CTpaTerueil paruoHaIbHOro
IIPUPOIOTIOIB30BAHUS.
Hcnonp30BaTh 9KOJIOTMYECKOE MBIIUIEHHUE NIl BHIOOpA CTpaTeruu COOCTBEHHOTO MOBEACHUS B
KaueCTBE OAHON U3 IEHHOCTHBIX YCTaHOBOK.

MeranpeIMeTHBIMU _ pe3ynbTaTaMu  HM3ydeHus mnpeamera «buonorus»  sBisercs
¢dopmHpoBaHUEe YHUBEpCAIbHBIX YueOHbIX aeiictuit (YVY ).
Pecynamusnvie YVII:
5—6-u xnaccw
CamocTtosTeTbHO OOHApYXUBaTh M (POPMyNIHpOBaThH y4yeOHYIO MPOOJIeMYy, OINPEACNATh IeIh
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y4eOHOIl eI TeTbHOCTH, BEIOUPATh TEMY MIPOCKTA.

BeimBurate Bepcuu pelieHusi TMpoOJeMbl, OCO3HABaTh KOHEYHBIH pe3yiabTaT, BBIOMpPATh W3
NPEUIOKEHHBIX U HCKATh CAMOCTOSITENIFHO CPE/ICTBA JIOCTHKECHHUS LEIH.

CocTaBiAaTh (MHIMBHAYAIBHO WU B TPYIIIE) IUIAH PEIICHUS TPOOIEMBbI (BBITIOJIHEHHS MPOEKTA).
Paboras mo miaHy, cCBEpATh CBOM JACUCTBHUS C IIENBI0 M, MPU HEOOXOIUMOCTH, UCIPABIATH
OIIMOKH CaMOCTOSTENBHO.

B nuanore ¢ yunrenaem COBEpIIEHCTBOBATh CAMOCTOSTEILHO BHIPAO0OTaHHBIE KPUTEPUU OLIEHKH.

7-9-1i knaccwvi
CaMocTosTenbHO 00HapyKUBAaTh U (POPMYIHPOBaATH MPOOIEMY B KIACCHOW M MHIAMBUAYAIbHON
y4eOHON NEATENBHOCTH.
BoiaBurate Bepcuu pelieHusi IpoOJieMbl, OCO3HABATh KOHEUHBINH pe3yibTaT, BBIOMpATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITEJIBHO CPEICTBA JIOCTUKEHUS 1EIH.
CocTaBnarh (MHAMBHUIYAIBHO WK B TPYIINE) TUIAH PEeLIeHUs IPOoOeMbl (BBIIOIHEHHS IPOEKTA).
[TonGupatk K Kaxka0i mpodiieMe (3aaaue) alekKBaTHYIO €l TEOPSTHUECKYIO MOJIEIb.
PaGotas no npemioKeHHOMY U CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHy, UCIOJIb30BaTh HAPSAY
C OCHOBHBIMU M JOIOJHUTEIBHBIE CPEICTBa (CIpaBOYHAsI JUTEpATypa, CIOKHBIE MPUOOPHI,
KOMITBIOTED).
[InanupoBaTh CBOIO MHIUBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO.
PaboraTe Mo caMOCTOSITENFHO COCTABICHHOMY ILIaHy, CBEPSSICh C HUM U LIEJIbIO JEITEeIbHOCTH,
WCTIPABIISAS OIMUOKH, HCIOJB3YsS CaMOCTOSTEIBHO MOMO0OpaHHBIE cpeAcTBa (B TOM 4YHCIE U
HHuTtepHer).
CB00OHO MOJIB30BATHCS BEIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU U CAMOOIICHKH, UCXO/IsI U3 1IN
U UMEIOIINXCSl KPUTEPUEB, paziinyasi pe3ysbTaTr U criocoObl IeHCTBUI.
B xozxe npencraBienus NpoeKTa AaBaTh OIICHKY €ro Pe3yJIbTaTaM.
CaMocCTOATEIHbHO OCO3HABaTh MPUYHMHBI CBOETO YCIEXa WM HEyCleXa U HaxOJIUTh CIOCOOBI
BBIXO/Ia U3 CUTYyalluu HEyCIeXxa.
YMeTh OLIEHUTH CTETIEHb YCIEITHOCTH CBOCH MHANBUAYAIbHONW 00pa30BaTeNbHOM IeATEIbHOCTH.
JlaBaTh OLIEHKY CBOHMIM JIMYHOCTHBIM KaueCTBaM M Ye€pTaM Xapakrepa («KakoB si»), OMPENesaTh
HAIPAaBIIEHUSI CBOETO Pa3BUTHUSA (KKAKUM s XOUY CTaThy», «4TO MHE JUISL 3TOTO HAJ0 CACNAThy).
Cpeocmeom popmuposanus peryasTUBHBIX Y Y [l ciiy)aT TEXHOJIOTHS TIPOOJIIEMHOTO THAJIOTa
Ha OJTame M3Y4YeHHs] HOBOTO MaTepuajga W TEXHOJIOTHS OILIEHWBaHUSA OOpa30BaTEIbHBIX
JTOCTHXKEHUH (yueOHBIX YCIIEXOB).
lloznasamenvrvie YVJI:
5-6-u xnaccw
AHanu3upoBaTh, CpaBHUBATh, KiaccuuuupoBath U 0000mAaTh (akThl U SIBICHUA. BBIIBISATH
MIPUYHHBI U CIEJACTBUS IPOCTHIX SIBICHUI.
OcymecTBISITh CpaBHEHUE, CEPUAIINIO U KTacCU(DUKAIINIO, CAMOCTOATEIHLHO BHIOMpAsi OCHOBAHUS
U KPUTEpPUH MJisi yKA3aHHBIX JIOTHYECKUX OIepaluii; CTpPOUTh KiaccH(HUKalKUio Ha OCHOBE
JTUXOTOMHYECKOTO JIeTICHHs (Ha OCHOBE OTPHUIIAHMS).
CTpouTh JIOTUYECKOE PACCYXKIEHHE, BKJIIOYAIOINIEE YCTAHOBJICHHE MPUYMHHO-CIEACTBEHHBIX
CBS3EH.
Co3zmaBaTh CXeMaTHYECKUE MOJIETU C BBIICTIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa.
CocCTaBATh TE€3UCHI, Pa3IUYHBIE BUIBI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.1.). [IpeoOpa3oBbIBaTH
WH(pOpMAIHIO W3 OJHOTO BUJA B APYroi (TabJMIly B TEKCT U TIp.).
BoerunthIBaTh BCE YPOBHH TEKCTOBOUM MH(OPMAIIUH.
YMeThp omnpeaensaTh BO3MOXXHBIE HWCTOYHHKHA HEOOXOIMUMBIX CBEJICHHUM, MPOW3BOIUTH TOMCK
uH(pOpMaIINK, aHATTU3UPOBATh U OLIEHUBATH €€ JIOCTOBEPHOCTb.
7-9-11 knaccwi
AHanM3upoBaTh, CPABHUBATH, KIACCU(PUIIMPOBATH U 0000IIATH TOHSITHS:




— JaBaTh OIpE/EICHHUE MOHSATUSM HAa OCHOBE M3YUYEHHOTO Ha Pa3IMYHBIX MpPEaMETax yu4eOHOro
Marepuarna;

— OCYIIECTBIIATH JIOTHYECKYIO OMEPAIMIO YCTAHOBIICHHUS POJO-BHIOBBIX OTHOIICHUH;

— 0000mIaTh TOHATUS — OCYHICCTBIISITH JIOTHYECKYIO OIEPaIlI0 IMepexoja OT TMOHATHS C
MEHBIIIIM 00bEMOM K TIOHSATHUIO C OOIBIIUM 00BEMOM.

CTpouTh JIOTHYECKOE pPACCYKICHHE, BKJIIOYAIONICEe YCTAHOBICHHE HMPUYMHHO-CIICJICTBEHHBIX
CBsI3EH.

Co31aBaTh MOJICH C BBIICJICHUEM CYIICCTBEHHBIX XapaKTEPUCTUK OOBEKTa, MPEOOpPa30BBIBAThH
MOJICJIH C LETbIO BBISIBIICHUS OOIIMX 3aKOHOB, ONPEISIISIONINX JAHHYIO TPEIMETHYIO 00JIaCTh.
[IpencraBisiTh MHPOPMALIKIO B BUIE KOHCIEKTOB, TAOJHII, CXEM, TPApUKOB.

[TpeoOpa3zoBbIBaTh MHPOPMAIIMIO U3 OJHOTO BHJA B JPYrod M BBEIOMpATh YHOOHYIO IJis ceOs
bopmy dukcarnmu U npeacTaBieHus HHPopmanuu. [IpencTaBisateh HHPOPMAIUIO B ONITHMAIHHON
dbopMe B 3aBUCHMOCTH OT ajpecara.

[ToHMMas TIO3UIUIO APYroro, pa3iinvyarh B €ro pey: MHEHUE (TOUYKY 3PEHHSs), T0Ka3aTeIbCTBO
(aprymenTsl), (hakThl; THUMOTE3bl, AKCHOMBI, TCOPHH. J[JI1 3TOT0 CaMOCTOSATEIHHO HCIIOIH30BATh
pa3InYHbIC BUJIBI YTCHUS (M3yYaroliee, MPOCMOTPOBOE, 03HAKOMHUTEIILHOE, TIOUCKOBOE), TPHEMBI
CITyIIaHHUS.

CaMmomy co3maBaTh HCTOYHUKM HMH(DOpPMAMKM pa3HOTO TUNA M S Pa3HbIX ayIuTOpUH,
coOroaaTh MHOOPMAIIMOHHYIO TUTUEHY U MTPpaBWIa HH(OPMAIIMOHHON 0€301TaCHOCTH.

YMETh UCIOJIb30BaTh KOMITBIOTEPHBIC M KOMMYHHUKAIIHOHHBIE TEXHOJOTHH KaK WHCTPYMEHT IS
JOCTIDKCHHUSI CBOMIX IIeJieid. YMeTh BBIOMpaTh aJCKBaTHBIC 3a/ade WHCTPYMEHTAJIbHBIC
POTPaMMHO-aIapaTHBIE CPEIICTBA U CEPBHUCHI.

Kommynuxamuesnoie YYJI:

5-6-11 kn1accol
CaMoCTOATEIbHO OPraHM30BBIBATH Y4eOHOE B3aUMOJCWCTBHE B Trpymnme (OmpeneisTh oOIue
eI, pacIpeAeIIATh POJIM, JOTOBAPUBATHCS JIPYT C APYTOM U T.1.).

7-9-11 knaccol
OTcrauBasi CBOIO TOYKY 3pEHHSI, IPUBOIUTH APTYMEHTBI, TIOATBEPKIas UX (pakTamu.
B nuckyccun ymMeTh BBIABHHYTH KOHTPApryMEHTHI, IiepedpasupoBaTh CBOI MBICHb (BJaJcHHE
MEXaHH3MOM SKBHBAJICHTHBIX 3aMEH ).
YYUThCS KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABAThH OIHOOYHOCTh
CBOETO MHEHUS (€CITH OHO TAKOBO) U KOPPEKTUPOBATH €rO.
[ToHuMas TO3WIIMIO JAPYroro, pa3jindyarh B €r0 Peyr: MHEHHE (TOUKY 3PEHHs), T0Ka3aTeIbCTBO
(aprymeHThI), GaKThl; THIIOTE3bl, AKCHOMBI, TCOPHUH.
YMeTh B3TJISIHYTh HA CUTYAIIUIO C HHOM MMO3UIIMK U IOTOBAPUBATHCS C JIFObMH WHBIX TO3UIIHA.

Cpeocmeom  ghopmuposanuss KOMMYHUKATHBHBIX Y VY]J[ cly)kaT TEXHOJOTHUS MPOOJIEMHOTO
nuanora (moOy>KIarouii ¥ MOBOASIIMN AUATIOT) U OpraHu3aIs padoThl B MajblX rpymnmnax, a
TaK)Ke MCIOJIB30BaHUE HA YPOKaX JIEMEHTOB TEXHOJOTUU MPOTYKTUBHOTO YTECHUS.
[TpenMeTHBIMU pe3yabTaTaMH U3y4eHUS] OMOIOTHH SBIISIOTCS CIACAYIONINE YMEHHUS:
5-11 knace
— OMPEIEATH POJIb B IPUPOJIE PATMUHBIX TPYIII OPTaHU3MOB;
— OOBSCHSTH POJIb )KHBBIX OPTaHU3MOB B KPYTOBOPOTE BEIIECTB YKOCHCTEMBI.
— TPHUBOJUTH MPHUMEPHI MPUCIOCOOICHUN OPraHW3MOB K cCpele OOWTaHUS W OOBICHITh HMX
3HAYCHHUE;
— HaXOJUTh YEPThl, CBUACTEIILCTBYIONINE 00 YCIOKHEHUU JKUBBIX OPraHU3MOB 110 CPABHEHUIO C
MpeaKaMu, U JaBaTh UM OOBSICHECHHE,
— OOBSCHATH MPUCTIOCOONIEHUS Ha PA3HBIX CTAAUSX )KMU3HEHHBIX IIUKIIOB.
— OOBSCHSTH 3HAYEHNE KUBBIX OPTAaHU3MOB B KU3HH U XO351CTBE UEIOBEKA.




— IIEPEUYMCIIATh OTINYUTEIbHBIE CBOMCTBA KUBOTO;
— pasnuyath (MO TaONHIIE) OCHOBHBIC TPYIIBI KUBBIX OPraHU3MOB (OakTepuu: Oe3bsiIepHEIE,
AJIEpHbIE: TPUObI, PACTEHMUSI, ’KUBOTHBIE);
— OIIPEJENsATh OCHOBHBIE OPTaHbl PACTEHUH (YAaCTH KIIETKH);
— O0OBACHATH CTPOCHHE U JKU3HEACATEIBHOCTD U3YUYEHHBIX IPYIII KHUBBIX OPraHU3MOB;
— MIOHUMATh CMBbICII OMOJIOTUYECKUX TEPMUHOB;
— XapakTepu3oBaTh METOJbI OMOJOTHYECKOW HayKH (HaONIOJeHHE, CPaBHEHUE, SKCIIEPHMEHT,
U3MEPEHUE) U UX POJIb B [IO3HAHUM KUBOU MPUPOJIBI;
— TPOBOAWTH OHOJOTMYECKHE OIBITHI M OSKCHEPUMEHTHI M OOBSACHATH HUX pe3yJbTaThl;
[0JIb30BAThCSl YBEIMUUTEIbHBIMU NPUOOPAMHU U UMETH 3JIEMEHTAPHbIC HABBIKM IIPUTOTOBJICHUS
Y U3y4EHUs Iperaparos.
— HMCII0JIb30BaTh 3HaHUS OMOJIOTUH ITPU COOIIOIEHUH ITPABUII IOBCEIHEBHON TUI'HEHBI;

6-u kracc
— 00BACHATH POJIb PACTEHUH B COOOILECTBAX M UX B3aUMHOE BIMSIHUE APYT HA ApYra;
— MPHUBOAMUTH MPUMEPHI MPUCIIOCOOJICHUH IIBETKOBBIX PACTEHUH K Cpefie OOMTaHUS U OOBACHATDH
UX 3Ha4YEHUeE;
— HaxOoJUTh YEPThl, CBUAETEILCTBYIOIINE 00 YCI0KHEHUH KUBBIX OPraHU3MOB 110 CPAaBHEHUIO C
HpeJKaMHU, U 1aBaTh UM OObSICHEHUE;
— OOBSACHATH MPHUCIIOCOOJICHHSI HA PAa3HBIX CTAHX )KU3HEHHBIX IUKJIOB.
— OOBACHATH 3HAYCHME IIBETKOBBIX PACTEHHUH B JKU3HU M XO34HCTBE 4YeJOBEKA: Ha3bIBaTh
Ba)KHEHIINE KyJIbTYPHbIE U JIEKAPCTBEHHbIE PACTECHUS CBOEH MECTHOCTH.
— pa3nuyaTh IBETKOBBIE PACTEHUS, OJHOJOJbHBIE M JIBY/IOJIbHBIE, IPUBOAUTH IPUMEPHI
pacTeHM HM3YYEHHBIX CEMEHCTB LIBETKOBBIX PACTEHHH (MaKCHMMyM — Ha3bIBaThb XapaKTEpHbIE
IPU3HAKU [[BETKOBBIX PACTCHUN N3yUYEHHBIX CEMENUCTB);
— OIpEeeNsATh OCHOBHBIE OPTaHbl paCTEHHH (JIUCT, CTeOENb, IBETOK, KOPEHb);
— OOBACHATH CTPOCHHE U KU3HEAEATEIbHOCTh [[BETKOBOTO PACTEHUS;
— IIOHUMATh CMBbICJI OMOJIOTUYECKUX TEPMUHOB;
— MPOBOAUTH OMOJIOTMYECKUE OIBITHI U SKCIIEPUMEHTBI U OOBACHATD UX PE3YJIbTATHI.
— coOI0aTh U OOBSACHATH ITPAaBHUJIa MTOBEICHUS B IPUPO/IE.

7-11 Knacc
— OIIPEAETATh POJIb B IPUPOJE U3YUEHHBIX IPYIII )KUBOTHBIX.
— TNPUBOIUTH MPUMEpPbI MPHUCIOCOONEHUH KMBOTHBIX K Cpefe OOMTaHHA U OOBACHATH HUX
3HAuEHUE;
— HaxOJIUTh 4YepThl, CBHUJETENbCTBYIOUIME OO0 YCIOKHEHUU >KUBOTHBIX IO CPAaBHEHUIO C
IpeJIKaMU, U 1aBaTh UM OOBSICHEHHUE;
— O0OBACHATH MPUCTIOCOOIEHHSI HA PA3HBIX CTAAMSIX )KU3HEHHBIX [IUKIIOB.
— OOBSICHATH 3HAUEHUE )KUBOTHBIX B )KU3HU U XO35HCTBE YEIOBEKA,
— MpPHUBOAMUTH MPHUMEPHl U XapaKTepU30BaTh BAKHBIX Ui JKU3HM M XO34HCTBa 4eJIOBEKa
JKUBOTHBIX (OOMTaTeneil IKWIMIL, Mapa3suToB, IEPEHOCYMKOB Oo0Jie3HEH, HACeKOMBbIX-
onbutuTeNneil, OOIIECTBEHHBIX U KPOBOCOCYIIUX HACEKOMBIX, IPOMBICIOBBIX PbIO, OXOTHHYbE-
IIPOMBICIIOBBIX NTHIl U 3BEpei, JOMAIIHUX XUBOTHBIX W Ip.) HA MPUMEpPE CBOEH MECTHOCTH,
OOBSICHATH X 3HAUEHHE.
— pasnuuarh (MO TaOiMIE) OCHOBHBIE TIPYHNbl JKUBOTHBIX  (IPOCTEHILNE, THUIIbI
KHMILIEYHOIOJIOCTHBIX, MJIOCKUX, KPYIJIBIX M KOJIbYATBIX YEPBEH, MOJUIIOCKOB, YIEHHUCTOHOTHUX (B
T.4. KJIACCHI PaKOOOPa3HbIX, HACEKOMBIX, TAYKOB), XOPIOBBIX (B T.4. KJIacChI pbl0, 36MHOBO/IHBIX,
IIPECMBIKAIOLIUXCS, ITUL U MIEKOIUTAIOIINX );
— OOBSACHATH CTPOEHUE U KHU3HEACITEIbHOCTh M3YyYEHHBIX TPYII >KUBOTHBIX (TMpocTenine,
KHUILIEYHOIIOJIOCTHBIE, TUIOCKUE, KPYIJIBIE U KOJIbYAThle YEPBU, MOJIIOCKH, WIEHUCTOHOTHE (B
T.4. pakooOpa3Hble, HACEKOMbIE, TIayKH), XOpAOoBbIe (B T.4. PBIObI, 3E€MHOBOJHEIC,
MPECMBIKAIOLIUECS, ITUIIBI U MIIEKOIUTAIOLIHE);
— XapaKTepHu30BaTh OCHOBHBIE 3KOJOTUYECKUE IPYIIIbI U3YUEHHBIX TPYII )KUBOTHBIX;



— MOHUMATh CMBICIT OMOJIOTUYECKUX TEPMUHOB;
— pa3nauyaTh BaXKHEHIINE OTPsIIbl HACEKOMBIX M MJIEKOIUTAIOIUX;
— MPOBOJAUTH HAOIIOJCHUS 32 KHU3HEICATEIbHOCTHIO JKUBOTHBIX, OMOIIOTHYECKUE OMBITHl H
9KCHEPUMEHTHI U OOBSICHATDH UX PE3YJIbTaThI.
— cOOJIFOIaTh U OOBSICHATH MPABUJIA MIOBEACHHUS B IPUPOJIC;
— MCII0JIb30BaTh 3HaHUS OMOJIOTUH ITPU COOIIOIEHUH ITPABUII IOBCEIHEBHON TUI'HEHBI;
— OCYHIECTBIATh JMYHYIO MNPO(UIAKTHKY 3a00JI€BaHUM, BBI3BIBAEMBIX MNapa3UTHUECKUMHU
KUBOTHBIMHU.
8-u xnacc
— XapakTepu30BaTh JJIEMEHTApHbIE CBEIEHUS 00 3MOPHUOHAIBHOM U IOCTIMOPHUOHAIBHOM
Pa3BUTHU YEJIOBEKA.
— 00BACHATH HEKOTOPbIE HA0JII0JaeMble ITPOLIECCHI, IPOXOASIINE B COOCTBEHHOM OpraHU3ME;
— 00BACHATH, MOYeMy GU3NYECKUN TPY U CHOPT OJIATOTBOPHO BIMSAIOT HA OPTaHU3M;
— MCII0JIb30BaTh B OBITY 3JIEMEHTapHbIE 3HAHUS OCHOB IICUXOJOI'MH, 4TOOBI yMeTh 3(h(PeKTHBHO
o0marecsi (0 YEIOBEUECKUX TEMIIEPAMEHTaX, SMOIMIX, UX OHOJOTHYECKOM HCTOYHUKE U
COLIUAJIBHOM CMBICIIE).
— BBIJICJIATH OCHOBHBbIE (YHKIMW OpraHum3Ma (TMHUTaHWE, IBIXaHWE, BBIJCICHHE, TPAHCIOPT
BEIIECTB, PAa3IPa)KUMOCTh, POCT, pa3BUTHE, Pa3MHOXKEHHE) U OOBACHATH MX POJIb B €ro
KHU3HEIEATEILHOCTH;
— XapaKTepHu30BaTh OCOOCHHOCTU CTPOCHUS U KU3HEIEATEIIbHOCTH KIIETKU;
— O0BACHATH OMOJIOTHYECKUI CMBICT pa3eliCHHsI OPraHOB U (DYHKIIHIA;
— XapaKTepHU30BaTh, KAK KPOBEHOCHAs, HEPBHAsI M YH/IOKPUHHAsSI CUCTEMbI OPraHOB BBIMOJIHSIIOT
KOOPAWHUPYIOIIYIO (DYHKITUIO B OpraHU3ME;
— OOBSCHATH, KakoBa pOJIb OIOPHO-JIBUTATEIILHOM cHUCTEeMbl B oOecreueHuH (QyHKIMMA
NepeABIKEHHS U TIOIepKaHusl (PYHKIMI JPYTUX CUCTEM OpPraHoB;
— XapaKTepHU30BaTh, KaK MOKPOBBI MOJIEPKUBAIOT IIOCTOSIHCTBO BHYTPEHHEHN CpeJibl OpraHu3Ma;
— OOBSACHATH, KAKOBA POJIb OCHOBHBIX (DYHKIIMI OpraHn3Ma (MHUTaHHE, AbIXaHUE, BHIIEICHUE) B
o0ecrneyeHUH HOPMaJIbHOM JKU3HEESITENbHOCTH;
— OOBSICHATH, KaK YEJIOBEK y3HAET O TOM, YTO MPOUCXOIUT B OKPYXKAIOIIEM MUPE, U KaKylO pOJib
B 3TOM WUIPAET BbICIIAsl HEPBHASL ESITEIbHOCTh U OPTaHbl UyBCTB;
— OOBACHATH OMOJIOTHYECKUI CMBICI Pa3MHOXKEHHUS U IPUYMHBI €CTECTBEHHON CMEPTH;
— XapaKTepHu30BaTh OMOJOrMYECKHE KOPHU Pa3IMUYUil B MOBEJCHUM U B COLMAIBHBIX (YHKLUAX
YKEHIIWUH U MYXYUH (MAaKCUMYM).
— Ha3bplBaTh OCHOBHBIE IMpaBMJAa 370pPOBOro o00pa3za XKHU3HH, (AKTOPBI, COXPAHAIOLIME U
pa3pylIaonye 310POBbE;
— BBIIBJIATh MPUYMHBI HApYLIEHHUs OCAaHKM M Pa3BUTUS IUIOCKOCTONHS; OKa3blBaTh IEPBYIO
MIOMOIIIb TIPH TPaBMax;
— TPUMEHSTh CBOM 3HAHUS JJs COCTAaBIEHWS peXuMa [JHS, Tpyda M OT/AbIXa, MpPaBUIl
palMoOHATLHOTO MTUTAHUS, IOBEICHUS, TUTUEHBI;
— Ha3bIBaTh CUMITOMBI HEKOTOPBIX PACIPOCTPAHEHHBIX OOJIE3HEH;.

9-1ut knacc
— 00BACHATH poJib OMopa3zHO0Opa3us B MoAJepKaHuU Onoc(hepHoro KpyroBopora BeIeCTB.
— XapaKTepHU30BaTh WHANBHIYATbHOE Pa3BUTHE OpraHu3Ma (OHTOT€HE3), 00pa30BaHUE TTOJOBBIX
KJIETOK, OTUIOIOTBOPEHUE M BaKHEUIIINE ITAIbl OHTOT€HEe3a MHOTOKJIETOUHBIX;
— MPUBOJTUTH NIPUMEPHI IIPUCTIOCOOJICHUH Y pacTeHUH U KUBOTHBIX.
— HCIOJIb30BaTh 3HAHUS TIO OHKOJOTHM JUIl ONTUMAJIbHOW OpraHu3anmuu OoprObI ¢
MH(}EKIMOHHBIMU 3a00JIEBaHUSMU, BPEIUTEISIMH JOMAIIIHETO U MPUycaaeOHOro X03siCcTBa;
— TIOJIB30BAThCSl 3HAHUSAMM I10 TEHETHKE M CEJEeKIHH JUIsl COXPaHEHHs MOPOJHOW YHCTOTHI
JIOMAIITHUX KUBOTHBIX (CO0aK, KOIIEK, aKBApUYMHBIX pbIO, Kyp U Jp.);
— cobOmoaaTh NPOpUIAKTUKY HACIEACTBEHHBIX 00JIe3HElH;



— UCMOJIB30BaTh 3HAHUS 1O TEOPUH SBOJIOIMU JJIS ONTHMAIBHON OpraHu3aiuu OOphOBI C
UHQEKITMOHHBIMU 3200JI€BAaHUSIMH, BPESIUTEISIMH JOMAIITHETO W IPUYCaIeOHOTO X03sHCTBA.

— HaxOJWThb B NPOSBICHUSAX >KU3HEACATEIHHOCTH OPraHM3MOB OOINHME CBOWCTBA JKUBOTO U
OOBACHATH UX;

— XapaKTepH30BaTh OCHOBHBIC YPOBHU OPTraHU3aAIHH KHUBOTO;

— MEPEYUCIIATH OCHOBHBIE MOJIOKEHHSI KIIETOYHOH TEOPHH,

— XapaKTePHU30BaTh OCHOBHBIC CTPYKTYpPHBIC 3JEMEHTBI KJICTKHA, MX (YHKIHUH U pOJb B
KU3HEIEATEIILHOCTH 1[EJIOT0 OpraHu3Ma, 0COOCHHOCTH CTPOCHHUS KIIETOK Pa3HBIX I[APCTB )KHUBBIX
OpPraHU3MOB;

— XapaKTepu30BaTh OOMEH BEIIECTB B KJIIETKE M €r0 DHEPTETHUECKOE 00ECIICUCHHE;

— XapaKTepH30BaTh MaTEePUATbHBIC OCHOBBI HACJICICTBEHHOCTH U CIIOCOOBI ICTICHHUS KIIETOK;

— yYMETh IIOJIb30BaThCS ~ MHUKPOCKOIIOM, TOTOBHTh M  paccMaTpuBaTh IPOCTEHIIUE
MUKPOIPEapaThl;

— OOBSACHATH OMOJIOTHYECKUI CMBICT B OCHOBHBIE ()OPMBI pa3MHOKECHHSI OPTaHU3MOB;

— TIOJIb30BAThCS TIOHSATUSMU 00 DKOJOTMYECKOW HHUINE W IKU3HEHHOW Qopme, OuoreHose,
IKOCUCTEME, OMOTEOIIeHO3e U OMOTCOXMMUYIECKOM KPYTOBOPOTE, MPOAYIICHTaX, KOHCYMEHTaX U
penyleHTax, MUIEBONW MUPAMKJIC, MUIIEBBIX HETSX;

— Xapaktepu3oBath Ouochepy, €€ ocHOBHbIC (DYHKIIUU U POJIb KHU3HHU B UX OCYIIECTBIICHHUH,

— KJIacCU(UITUPOBATD KUBBIC OPTaHU3MBI 10 HX POJIIM B KPYrOBOPOTE BELICCTB, BBIICISATH HEIH
MUTAHUS B 9KOCHUCTEMAX.

Conep:xxanue yueOHOIo npeamera
5-it kaace (34 4.)

Yactp 1. buosiorus - Hayka o xuBoM mupe (9 u.)
buonorust — Hayka o >xuBOM. [IpmuMHBI MHOrooOpasusi OpraHM3MOB: pa3jiu4Has poJib B
KPYrOBOPOTE BEIIECTB, pa3ivuus cpelbl oOuTaHus U o0Opas3a *KHU3HH, MHOrooOpasue IJIaHOB
CTPOEHHS OPTaHU3MOB, CTPATETUi UX PA3MHOXKEHUS.
XKuBoii opraHu3sM M e€ro cBoiicTBa: OOMEH BEIIECTB, POCT, HHAWBUAYAJIbHOE pa3BUTHE,
pa3MHOXEHHE, pa3paXKUMOCTb, IPUCTIOCOOICHHOCTb.
Bo3HukHOBEHUE NPUCTIOCOOIEHHUH — pe3yabTaT 3BoItOLMU. [Ipumeps! mpucnocoOaeHui.
DKocucTeMa — €IUHCTBO JKHMBBIX OPraHU3MOB Pa3HBIX «IIpoQeccHil» U HEXUBOU NPUPOIBI.
[Tpou3BoauTENHN, MOTPEOUTENN U PA3PYLIUTEIH, OCOOEHHOCTH UX oOMeHa BelecTB. Kpyrosopor
BEIIECTB B 9KOCUCTEME U €r0 POJib B IMOAJIEPKaHUU TOCTOSTHCTBA YCIOBUH.
KneTka — ocCHOBa CTpOEHHUS U )KU3HENEATENBHOCTH Oprann3MoB. Hainuune unm orcyrcrBre saapa
B KJIeTKe. be3bsfepHble U sAepHble OpraHu3Mbl. TUN NUTaHUS: aBTOTPO(BI U TETEPOTPOPHI.
CpaBHMTENbHAS XapaKTEPUCTUKA LIApCTB paCTEHUi, TpHOOB U KUBOTHBIX.
Ponb kuBBIX OpraHM3MOB U OMOJIOTUU B JKHU3HM 4enoBeka. Co3gaHue OKpyXaroliel cpenbl s
XKU3HU Moziei. ObecnieueHue Nuuiel yeaoBedecTBa. 30pOBbI 00pa3 )KU3HU U pOJIb OMOJIOTHH B
ero o0ocHoBaHUU. ['apMOHUS YeIOBeKa U MPUPOABI: ICTETUYECKUI aCTIEKT.

HaGnronenne — Havano Bcskoro wusydeHus. @akr. CpaBHeHHE M €ro pojb B OLEHKE
BOCIPOU3BOAMMOCTH PE3YJIbTAaTOB. DKCIEPUMEHT — BaXKHEHIINI CcHocoO MPOBEPKH TMIIOTE3 U
co3nanus Teopuil. [IpuGops! M HHCTPYMEHTHI M UX pOJIb B Hayke. M3mepenue.

Jlabopamopuvie pabomul. Y CTpONCTBO YBEIMUUTENIbHBIX IPUOOPOB U MpaBuia pabOThl ¢ HUIMHU
(1). 3HaKOMCTBO ¢ KJIeTKaMu pacTeHuid (2).

Yactb 2. MHOr00Opa3ue »uBbix opranu3mos (11 4.)
Pa3znoo6pasue oprannsmos. [puniune! ux kiaccudukanuu. OTIMYUTETbHBIE TPU3HAKT
MIPEACTABUTENEH Pa3HBIX LIAPCTB JKUBOW NPUPOJIBI.
Cucremaruka — Hayka 0 MHOr0OOpa3uH KUBBIX OpraHU3MOB. BaxkHeilue cuctematuueckue
rpynnbl. OCHOBHBIE IAPCTBA KUBOM MPUPOJIBI: PACTEHHUSI, TPUOBI, )KUBOTHBIE.
Bakrepun — Menkue OAHOKJIETOYHbIE OPraHU3Mbl, OOUTAIOIIKE B OJHOPOJHOM cpene. CTpoeHue
u oOMeH BemlecTB OakTepHalbHOM KJIeTKU. Kak MpouCcXOauT HaciedoBaHUE, POJIb MOJIEKYJIbI
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JHK B pazMHOxeHHH OpraHu3MoB. PazmHOxkeHne MUKpoOOB. Ponb Oakrepuii B Hamiel KU3HU
(Oosie3HETBOPHBIE, HCIONb3yEeMble B MPOU3BOJCTBE, PEAYLEHTHl B MPUPOAHBIX SKOCHUCTEMAX,
noJjie3Hasi MUKpo(iopa opranu3ma: Ha KOXke, BO PTY, B KHILICUHUKE).

Mmuoroo6pa3ue u 3HaueHue rpuboB. MIx ponb B mpupone U B KuU3HH yenoBeka. CTpoeHue,
KHU3HEIEATENILHOCTh TprO0B. PazMHOKeHHE TPpHOOB.

Ponw rpuboB B 6uocdepe u B xxu3HH venoBeka. [Ipaktnueckoe 3HaueHUe rpuboB. CheT00HbBIE U
SJTOBUTHIE TPHUOBI CBOCH MECTHOCTH.

®dotocunre3. Xnopopuwi. CtpoeHne u PyHKIIMU PAaCTUTEIBHON KJIETKH. XJioporuiacT. Bakyoss.
OOmeHn BemiecTB pacTeHUs: (OTOCHHTE3 W JIbIXaHWE pacTeHuil. MwuHepaabHOe MUTaHHE
pacTeHuil.

JInmaiinukn — cuMOuotruueckue opraHusMbpl. CTpoeHHME M KM3Hb  JIMIIANHHUKOB.
DKoJjoruyeckas poJib JHUIIAHHUKOB. MHOrooOpasue JUIIAitHUKOB. XO034HCTBEHHOE 3HAUYCHUE
JIMIIAHUKOB.

Jlabopamopubsie pabomul. 3HAKOMCTBO ¢ BHEIIHUM CTpoeHHEM pacteHuit (3). HabmoneHue 3a
nepeABIKEHHEM JKUBOTHBIX (4). M3yueHuwe cTpoeHus IuiecHeBbIX TpuboB (5). M3yuenue
CTPOCHHUSI JINIIAHHUKOB (6).

Yacts 3. XKu3Hb OpraHu3MoB Ha maHeTe 3emis (9 4.)
B3anmocBs3p OpraHu3MoB M OKpyKarwmled cpenbl. MHorooOpasue yclioBui oOWUTaHUS Ha
rtanete. Cpesipl )KU3HA Opranu3MoB. [IprcrocobIeHHOCTh OPraHu3MOB K YCIIOBHSIM OOUTaHHUS.
Bnusinue skxonmornyeckux (paxTtopoB Ha opraHu3Mbl. DaKTOPHI HE KUBON MPUPOJIBI, (HAKTOPHI
XKUBOU Tpupoabl. [IpuMeps! skomorndeckux GakTopos.
[TonsiTe mpupoaHble 30HBL. Pa3nuyHble TUNBI MPUPOAHBIX 30H: BIAXKHBIA TPOMUYECKHI Jiec,
Talra, TyHJpa, IIUPOKOJINCTBEHHBIN JIEC, CTEIIb.
[Tpuponusie 30HBI Poccum, ux oOutarenu. Peakume u ucyesaronue BUIbI MPUPOIHBIX 30H,
TpeOyroII1e OXpaHbl.
CBoeoOpa3ue W YHHMKAJIbHOCTh >KMBOTO MHpa MarepukoB: Adpuku, ABcTpanuu, HOxHON
Awmepuku, CeBepHoit Amepuku, EBpazun, AHTapKTUIBL.
Oxckypcuu. Ce30HHBIC SBICHUS B )KU3HU PACTCHHIA.
Yacte 4. Yenosek Ha mutanere 3emias (6 4.)
Korna u rioe nosiuncs genosek. [Ipeaxu Yenoeka pazymuoro. Opyaus Tpy/Ja uyeioBeka
pazymHoro. buonoruueckne 0cCOOEHHOCTH COBPEMEHHOTO YEJIOBEKA.
JlesTenbHOCTD YeoBeKa B MpUpoie U Hamy JHU . OCOOEHHOCTH MOBEICHUS uesoBeka. Peub.
MpelieHue.
Posnb uenoBeka B Ouochepe. Jxkonorunyeckue npodiaemsl. I3MeHeHe 4eT0BEKOM OKpYKarolen
CpEeJbL.
[IpuurHBI HCUE3HOBEHUSI MHOTUX BUJOB )KUBOTHBIX U PACTEHUM.
[TposiBneHne COBpeMEHHBIM YEJI0BEKOM 3a00ThI O )KUBOM MHpe. 3anoBeiHUKH, KpacHas kHura.

6-it kimace (34 4.)
Yacts 1. Hayka 0o pacrenusx - 6oranuka (4 4.)
Pacrenne — kierounslii opraHu3Mm. KieTka - OCHOBHas CTPYKTypHas €AMHHMIA OpraHU3Ma
pacteHusa. OTIIMYUTENBHBIE IPU3HAKA PACTUTEIBHBIX KJIETOK.
IToHsiTHE O TKAaHHW pACTEHUH.
Okckypcus. MHOrooOpasue pacTeHuil.
Yacte 2. Oprassl pacteHuit (9 4.)
CrtpoeHre U OCHOBHBIE OpraHbl LIBETKOBOI'O pacTeHMs. LIBETOK — OpraH MoJIoBOT0 pa3MHOKEHUS
pacTeHUi, CTpOeHHE U MHOT0O0Opa3ue 1IBETKOB
Kopens, ero crpoenue, popmupoBanue u ¢pynkuuu . [lousa u ee poib B )kU3HU pacTeHus. Ponb
ynoOpeHuit 1uisi BO3JENbIBaHUS KYJIbTYpHBIX pacTeHuil. Ctpoenue u (opmupoBanue moodera.
[Touka. Bunousmenenus nobera: kiyOeHb, JyKOBHUIla, KopHeBuine. CteGesb U ero CTpOoeHHUe.
Jluct, ero crtpoenue u (QyHkuuu. DoOpMUPOBAHHE CEMEHU U IUJI0JA, HX (QYHKIHU.
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Pacnpoctpanenue mionos u cemsiH. Ctpoenue cemenu. [Ipopacranue cemsiH.
Jlabopamopusie pabomsi. 3yuenue crpoeHust cemsin pacrenuit (1). CTpoeHne KOpHS MpopocT-
Ka (2). CTpoeHue BereTaTUBHBIX U I'€HEpATUBHBIX MoyeK (3). BHelHee cTpoeHHEe KOpHEBUILA,
KITyOHsI, TYKOBUIIBI (4).

Yacmyo 3. OcHosHble npoyeccyl dcusnedesamenrvhocmuy pacmenuii (7 4.)
OyHkuuu yactel nBeTka. JKM3HEHHBIM LUK IIBETKOBOro pacteHus. [lomoBoe pa3MHOMXkeHUe
pactenuii. OnbiieHue u ero ¢popmel. COIBETHS — CPEACTBO OOJIETYUTH ONBIICHUE.
MuHepanbHO€E, BO3IYIIHOE MTUTaHUE pacTeHuil. Poib ynmoOpeHuii B )KU3HHM pacTeHU. 3HaueHUe
BETrE€TaTUBHOI'O PA3MHOXKEHUS JIJIsl pacTeHuil. TUIbl TPUBUBOK.
Bnusinue sxonorndeckux (akTopoB Ha pacTEHUS.
Jlabopamopmvie pabompl. BereTaTHBHOE pa3MHOKEHHUE KOMHATHBIX pacTeHui (5).

Yacmoe 4. Muocoobpasue u passumue pacmumenbHo2o mupa (12 u.)
MHuoroo0pa3ue pacTeHui, MPUHIUIBI WX KiIacCUpUKauu. Bomopocin, MXxu, ManoOpOTHHUKH,
rOJIOCEMEHHBIE U TOKPBHITOCEMEHHBIE PACTEHUS. Y CIIO)KHEHHUE PACTEHUH B TIPOLIECCE IBOTIOIIHH.
OpnHOMONBHBIE W JBYIOJIbHBIE pacTeHHs. MHorooOpa3ue W XO3SiCTBEHHOE 3HAYCHHE Ha
NpUMEpe pacTEHHl CBOEH MECTHOCTU. BakHeluime Tpynmbl KyJIbTYpHBIX pPacTEHU,
BBIPAIIMBAEMbIC B CBOCH MECTHOCTU. 3HAUCHHE IIBETKOBBIX PACTEHUM B KU3HU YEIIOBEKA.
Jlabopamopuvie pabomul. I3yuenne crpoenus mxa (6). M3ydenue ctpoenus nanoporuHuka (7).
W3ydeHue cTpoeHus roJoceMeHHbIX pacTeHull (8). M3yueHue cTpoeHus: HOKPhITOCEMEHHBIX pac-
tenuit (9). OnpeneneHue MPU3HAKOB Kilacca B cTpoeHuu pactenuit (10).

Yacms 5. IIpupoouvie coobuecmsa (3 u.)
PactutenbHoe cooOiectBo. OCHOBHBIE KU3HEHHBIE (POPMBI pPacTeHUH (IepeBO, KYCTapHUK,
TPaBSAHKUCTOE pacTeHue). B3anMocBsI3b pacTeHU# APYT ¢ APYTrOM U C IPYTUMHU KUBBIMU
opranu3mamu. Coo01iecTBa Jjieca, JIyra, CTenu, 60J0Ta, TYHAPHI U MTyCTHIHU U POJIb PACTEHUN B
HUX. 3HaYeHUE COOOIIECTB B KU3HU yenoBeka. OXpaHa pacTeHUH.
[IpencraBuTeNn KUBOTO MUPA, HACEISIONINX MPUPOJIHBIE cOO0IIecTBa. Pasnuyre npupoaHbIX
coo0riecTB. CTpoeHHE MPUPOJIHBIX COOOIIECTB.

7-it kaace (68 4.)
Yacmy 1. Obwue ceedenus o mupe dHcugomuulx (7 4.)
Ilenp Hayku — mpeacka3aHue Ha OcHOBe omnbiTa. CpaBHUTENbHbI Meroa. CpaBHEHHE IO
CYLIECTBEHHBIM M COOTBETCTBEHHBIM IIPU3HaKaM. ['OMOJIOTMS — CYIIECTBEHHOE CXOCTBO,
yHacleZJOBaHHOE OT NpeaAKoB. [Ipru3Haku roMosoruu OpraHoB: CXOAHBIM HAOOp YacTel, CXOAHOE
NOJIOKEHUE OpraHa cpeld JpyruxX, Haluyhe MpPOMEXYTOYHbIX (opM. AHamorus —
MOBEPXHOCTHOE CXOJICTBO, HE CBSI3aHHOE C OOLTHOCTBHIO MMPOUCXOKICHHUS.
Cucrematuka. MckyccTBeHHass M ecTecTBeHHas cucTeMbl. Cucremarudeckas rpynna. llman
CTPOCHHsSI — KOMIUIEKC OpraHoB C HX B3aWMOCBS3SMH, CBOMCTBEHHBIX OpraHH3MaMm
OIPEACIIEHHON CHUCTeMaTu4ecKor rpymnmnbl. OCHOBHBIE CUCTEMAaTUYECKUE KAaTErOPUU: BHUI, PO,
CEMENCTBO, OTPsAI, KJIAcC, TUII, LIAPCTBO.
Crpoenne kinertok. [IpeMmyniecTBO SIAEpHBIX OpPraHU3MOB — 3alllUTa HACJIEACTBEHHOIO
MaTepuaia oT Imporecca oOMeHa BEIIEeCTB B KieTKe. Pa3neneHue Tpyna Mexay OpraHoHiaMu.
[Tnan cTpoeHus >KMBOTHOM KIJIETKH. ABTOTPO(HBIN, TreTepoTpodHBIH U OCMOTPOGHBIN CIIOCOOBI
MUTaHUS.
Cy1iecTBeHHbIE NPU3HAKU, O0BETUHSIIOIINE BCEX )KUBOTHBIX, OTJIMYAIOIINE UX OT JPYTUX IPYIIII
OpraHU3MOB (HaJW4HMe MHILEBAPEHUS], MOJBUKHOCTh, UYBCTBUTEIBHOCTh, AKTUBHBII OOMEH
BenlecTs). MckiroueHus U3 npasuia.
Oxckypcuu. MHoroo0Opasue >KMBOTHBIX.
Yacmo 2. Ilooyapcmeso [Ipocmetiwue (4 u.)
[Inan ctpoenuss mnpocreilmux. JKu3zHenesTenbHOCTh NPOCTEHIIMX Ha mpuMepe ameObl U
uHdpy3zopun-Tydenpku. Ilpumepsl MHOrO0Opa3us npocreiimux. Bona — cpega akTUBHON KU3HU
MIPOCTEUIINX.
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[TonsiTrie 0 »)u3HEHHOM IIMKJIe. JKU3HEHHbBIE ITUKIIBI MpocTermuX (ameba, IBIIICHA, TperaprHa,
UH()Y30pust, MATSIPUTHBIN TIJIa3MOTUH ).
Ponp mpocteiimmx B Ouocdepe M xu3HM yenoBeka. Ponb dopamunudep u paauonspuii B
0o0pa3oBaHMM OCAJOYHBIX I[OPOA; pOJIb MAPAa3UTHUYECKUX MPOCTEHUIIMX B  PEryJISIUU
YHCICHHOCTH TO3BOHOYHBIX; OOJIC3HU 4YEJIOBEKA, BBI3BIBAEMBIC MPOCTEHIIMMH (Ha TpUMEpe
MassipuiiHoro miuazmoaus). [lpencrasnenre o pupoAHBIX ovarax UH(EKIIMOHHBIX 3a00JIeBaHUM.
Jlabopamopuwvie pabomei. Ctpoenue u nepenskenne nadysopuu (1).
Yacmo 3. Tun Kuweunononocmuwie (4 4.)

[IpeumyiiecTBa U HEIOCTAaTKM MHOTOKJIETOYHOCTU. PasneneHue Tpyaa MEXIy KIETKaMu U
B3aMMO3aBHUCUMOCTh KJIETOK pa3HbiX THNOB. Koopaunauus ¢yHknui kierok. ['yoku.
Perenepanust HU3MKMX MHOTOKJIETOYHBIX.
KuieuHononocTHple — HACTOSIIIME MHOTOKJIETOYHBIE >KMBOTHBIC. JIByXClOHHOE CTpoeHue u
MOSIBJICHUE HACTOSAIIMX TKAaHEH. BO3HUMKHOBEHHME KHIIEYHOM IIOJOCTH M  IOJOCTHOIO
nunieBapenus. Hepsuas cuctema. [lonun u menysa — xu3HeHHble GopMbl. JKU3HEAEITETbHOCTD
Y KU3HEHHBIC IUKJIBI TUIPOUIHBIX M CIH(OUTHBIX KAIIEYHOTOIOCTHBIX, KOPAJUIOBBIX MOJIHIIOB.
UepenoBanue nokosieHU. Teopust MpOUCXOXKICHUS KOpaIOBbIX ocTpoBOB Y. J[apBuHa.
Oco0OeHHOCTH pPa3MHOKEHUS W JKU3HCHHBIM IHKJI KHUIIEYHOIIOJIOCTHBIX. MHOT000Opasue
KHUILEYHOOJIOCTHBIX.

Yacmyo 4. Tunwvl [nockue uepsu, Kpyenvie uepsu, Konvuameie uepsu (3 u.)
[Tnockue yepBu — Mos3aroIIKe KUBOTHBIE. [losBIIeHNE KOKHOMYCKYJIBHOTO MEIIIKa, ME30JI€PMBI,
BBIJICIUTENILHON CUCTEMBbI. JKU3HEAEATEIbHOCTh U JKU3HEHHBIC ITUKIIBI CBOOOHOXHUBYIIETO U
napasuTHYECKUX IUIOCKuX uepBeil. [lpucnocobnenus x mapazutusmy. JKu3HeOesITeNbHOCTh U
YKU3HEHHBIC LIUKJIBI COCAJIBIIIUKOB M JICHTOYHBIX YepBeld. Mephl MPOPUIAKTUKH 3apasKECHHUSI.
Kpyrnbie uepBu. buonoruyeckuii nporpecc Ha mpumMepe Kpyriabix uepBeil. [lepBuyHas moinocth
Tena Kpyriblx uepBed. CKBO3HOW KUIIEUHUK. JKHU3HEAEATEIBHOCTh W KHU3HEHHBIC ITHKJIbI
Kpyribix uepseid. [lapazutudeckue yepBu u 60pp0a ¢ oyaraMu BhI3BIBAEMBIX UMH OOJIE3HEH.
[Inan ctpoeHus koap4yatoro d4epBs. Bropuunas mnosnocts Tena (uesnom). Poib BTOpu4HOMN
MOJIOCTH TeJa B OKU3HU BBICHIMX MHOTOKJIETOYHbIX. CerMeHTaluss W TpPUYUHBL €e
BO3HUKHOBEHUs. BO3HUKHOBEHHWE KPOBEHOCHOW CHCTEMbl U TNPUMHTHBHBIX KOHEYHOCTEH
(maparogues).
Tun konpuaTeie yepBH. JKU3HEHHBIC UKL Pa3nenpHomonbie U repMadpoOIUTHEIE KOJIbYaThie
yepBU. THUIBI KU3HEHHBIX (OpPM: MOABMKHBIE (MTOJ3aI0IINe, MJIABAIOIINE), POIOIIUE, CUISIHE.
Hepeuna u ee pons B nmutaHuu MOpckux pbi0. OOpa3 KU3HU J0XKJIEBBIX YepBEed U UX POJb B
npoliecce Mo4BooOpa3OBaHusl.
Jlabopamopuvie pabomwvi.  CTpoeHHE UM NEPEIBUKEHHE JI0XKJIEBOro 4epBs. BHyTpeHHee
cTpoeHue uepss (2).

Yacmoe 5. Tun Moanmocku (4 u.)
OO111e yepThl IUTAHOB CTPOEHUSI MOJUTIOCKOB M YWIEHUCTOHOTHX: TIOSIBJICHHE HApy»KHOT'O CKeleTa
(ero mpeuMyIlecTBa U HEJIOCTATKH ), pacnal KO)KHO-MYCKYJIbHOT'O MEIIKa, PEAYKLHsS BTOPUUHOMN
IIOJIOCTH TeJNa, HE3aMKHYTasi KpOBEHOCHAs! CUCTEMA.
[Tnan ctpoenust MosuttockoB. PakoBuHa. Bo3nukHoBeHHE movek. Pa3opocanHo-y3510Bast HEpBHAs
cucrema. CpaBHUTEJbHBIN aHANINU3 OPIOXOHOTHUX, ABYCTBOPYATHIX U TOJIOBOHOTHX.
[Inan cTpoeHus 4IE€HUCTOHOTUX. Pa3neneHue Tena Ha OTHENbl IPU COXPAHEHUU CErMEHTAallUU.
XUTHHOBBIA MOKPOB M POCT BO BpeMsl JIMHEK. UNeHHCThle KOHeYHOCTH. Pa3nenenue QpyHKIuit
KoHe4yHocTel. CpaBHUTENBHBIN aHAIU3 PAaKOOOPA3HBIX, TAYKOOOPA3HBIX U HACEKOMBIX.
Tun wmommocku. Ilpumepsbl >KM3HEHHBIX (OPM U KHU3HEHHBIX LHUKJIOB JIBYCTBOPYATHIX
MOJUTIOCKOB; OpIOXOHOTHUX (MOpPCKHE MOJUIIOCKH, TPYIOBUK, BUHOTPAIHAS YJIUTKA, CIU3EHbD).
Posib MOJUTIOCKOB B KM3HM YenioBeKa (IPOMBICEN U pa3BeeHHE CheJOOHBIX MOJIITFOCKOB, 00BIYA
KeMUyra U pas3BelCHHE >XEMUYKHMI], pa3pylIeHHE IEPEeBSIHHBIX IOCTPOEK, MOBPEXKIECHUE
ypoxasi).
Jlabopamopuvie pabomel. BHeniHee cTpoeHHE paKOBUH MOJIITIOCKOB (3).
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Yacmo 6. Tun Ynenucmonoeue (8 u.)
Tun unenuctonorue. Knace pakooOpaszusie. [Ipumepsl :xu3HEHHBIX (OPM U KU3HEHHBIX LUKIOB
(MJTaHKTOHHBIE PAYKH, KPHJIb, Kpad, AadHUU M MUKIONBI, peYHOM pak). Pomb pakooOpa3HbIX B
JKU3HU YEJIOBEKA U MUTAHUU MTPOMBICIIOBBIX KUBOTHBIX.
Tun unenucronorue. Knace maykooOpasnsie. [lpucnocoGnenust k ku3Hu Ha cyme. [Ipumepst
JKU3HEHHBIX (OPM M KU3HEHHBIX LUKIOB (mayk, kiemnr). Ilayruna: noBume ceTtH, yOexkHILE,
KOKOH W mapamroT. Ponb maykooOpas3HBIX B JKM3HU YeJOBEKa (MAyKU-MYXOJIOBBI, SITOBUTHIC
MayKH, KJIEHH — IePEeHOCUMKH KJICHIEeBOro SHIe(hannTa, BO30YIUTENIN YECOTOK).
Tun unenucroHorue. Kiacc Hacexkomble. [lpucrocoOnenus k xu3Hu Ha cyme. CTpoeHue
poroBbix ammapaToB. Iloser HacekombIx. Okpacka HaceKoMmbIX. Hacekomble € MOJHBIM U
HETOJIHBIM TIpeBpaiieHueM. MHorooOpasue HaceKoMbIX. JKu3HeHHble (OPMBI HACEKOMBIX
(puTodaru, XWIIHWKH, TMapa3uThl, camnpodard) Ha MpPUMEpPE MPEACTABUTENEH OTPSAIOB
NPSIMOKPBUIBIX, MEPENOHYaTOKPBUIbIX, YXYKOB, IBYKPBUIbIX, UYeUTyeKpbUIbIX. OOIeCTBEHHbIE
HaceKoMble (IYenbl, OChl, MypaBbH). Poib HacekoMmbIX B KU3HU Ouocepbl M UeIOBEKa.
Hacexomsbie-onbututenu. Hacexomble-purodaru. Hacexombie-Bpenutenu. buonoruueckue
MeTonpl 00pbObl ¢ BpenutensmMu. Hacekomble — oOuTaTenu KBapTUp (MOCTENBHBIN KIIOII,
TapakaH, ¢apaoHOB MypaBeil). Peryisiiust YncieHHOCTH HaceKOoMbIX. HapylieHue mpupoHbix U
CO3/1aHHM€ AaHTPOMOTEHHBIX COOOIIECTB KaK MPUUNHA MOSBICHUS BPEIUTEICH.
Jlabopamopnvie pabomei. BHemHee cTpoeHNe HaceKOMOro (4).

Yacmyo 7. Tun Xopoosvie: becuepentivie, pbiowi (6 4.)
[Inan cTpoeHus U KU3HEHHBIE LMKJIbl HU3IIMX XOPJAOBBIX. 3aKOH 3apOJIBIIIEBOrO CXOACTBA U
OMOreHeTUYECKU 3aKOH U UX POJib B 00OBSICHEHNUHU IPOUCXO0KIEHUS TT0O3BOHOYHBIX )KUBOTHBIX.
ITo3BoHOYHBIE XKUBOTHBIE. [103BOHOYHMK — BHYTPEHHUH CKelleT. becuentocTHble — NEepBbIE
no3BoHouHble. Hanknacc peiObl. Baxkseiliniume dYepThl CTPOEHHMSI U CBSA3aHHBIE C HUMU
ocobeHHOCTH 00pasa xku3Hu. Kak priba miaBaer? HenapHble v mapHble IIaBHUKHU, UX TACCHUBHAS
(pynu TyOuHBI) ¥ akTUBHas GyHKIUU. [TokpoBBl prIO. BO3HHKHOBEHHE YENIOCTEH — OpraHoOB
cxBaTbiBaHUsl 0ObuM. HepBHas cucrema u opranbl 4yBcTB. bokoBas nmuuus. J[ByxkamepHoe
cepaue. [louku.
Kuzuennslii nukn pei6. HapykHOoe OImiogoTBopeHue, BbICOKas IJIOJOBHUTOCTh WM 3a00Ta O
notoMmcTBe. bpauHoe nosenenue u Opaunblil Hapsa. [IpoxoHbIe PBHIOHI.
Mmnoroo0pa3ue psi6. Knace xpsieBble (akyiabl UM ckarbl). BakHeiiine 4depTbl CTPOCHHS U
CBS3aHHbIE C HUMH OCOOEHHOCTH 00pa3a xu3HM. Kilacc kocTHble pbIOBbI. BaxkHeilmune yepTsl
CTPOEHHUS U CBA3aHHBIE C HUMU OCOOEHHOCTH 0Opa3a >ku3HU. JKu3HEeHHbIE (OPMBI JTydenepbix
pr10. JBosikoasimaimue. Kucrenepolie ppiObl — NpeaKy HA3€MHBIX TO3BOHOYHBIX.
OcobeHHocTH 3KOCcUCTEMBbI OkeaHa. [IpombicioBoe 3HaueHue pbIO. PRIOHBIN mpoMmbicen U ero
reorpadus. OCHOBHBIE TPYIIBI MPOMBICIOBBIX pbIO. [lepenpombicen u 3arpsi3HEHHE BOJOEMOB —
IJIaBHBIE IPUYMHBI COKpAIIEHUs PHIOHBIX 3amacoB. IIpecHOBOIHOE 1 MOPCKOE phIOOpa3BeIeHHE.
Peakknumaruzanus u akKIuMaTH3aus peio. AKBapUyMHOE PHIOOBOJICTBO.
Jlabopamopuvie pabomel. BHelHee cTpoeHne M 0COOEHHOCTHU MepeIBIKEHUS phIO (5).

Yacmsb 8. Knacc 3emnosoonvle uiu Amguouu (4 u.)

Kinacc 3eMHOBOIHBIE. BaskHEHIEe YEPThI CTPOCHUS, CBSI3AHHBIE C KU3HBIO HA CylIe. Y CUIIEHUE
OTMOpPHON (PYHKIIMHM KOHEYHOCTEH: HETOABM)KHOE MPHUKPEIUICHUE Mosica 3aJHUX KOHEYHOCTEH K
no3BoHO4YHHUKY. Illes, ee Owosormueckas pojib W TPHYUHBI OTCYTCTBHS y pBIO. [[Ba Kpyra
KpOBOOOpAIIeHHs U TpeXxKaMepHoe cepjle. Micue3sHoBeHHe MeXaHU3Ma JbIXaHHsI KOCTHBIX PHIO.
Bo3HUKHOBEHHE JIETOYHOTO U KOKHOTO JbIXaHusl. MHTeHCH(UKAIU KOKHOTO JBIXaHUS: TOJas
BIIQXKHAs Keye3ucTast Koxka. OpraHbl YyBCTB 36MHOBO/IHBIX.

PasmHoxeHre u pa3BuTHE 3eMHOBOJHBIX. CBSI3b pa3sMHOXKEHUS C Bojmod. Metamopdos.
XBocTatble U OecxBocTble aMpUONH U UX OCOOCHHOCTH. XapaKTepHble 3€MHOBOJHBIE CBOEH
MECTHOCTH.
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Yacmy 9. Knacc Ipecmvikaiowuecs uiu Penmuauu (6 u.)
Knacc npecmbikatonuecs. IlepBble HacToslMe Ha3eMHbIE MO3BOHOYHBIE. MHTeHCcHUKaIMs
JIETOYHOT0 JbIXaHus. lIpakTHuecku NOJHOE pa3/leleHHE BEHO3HOIO M apTEPUAIbHOIO TOKOB
KPOBHU Ja)ke IPHU TpexKaMepHOM cepale U 3¢ ¢dekTuBHbIi razooomeH. Cyxas, JUILEHHAs XKele3
KO)Ka. 3alIUTHBIMA YelIyiuaThlii NMOKPOB M XapaKTep JIMHBKUA. DKOHOMHBIA BOJHBIA OOMEH.
WuTencudukanys oOMeHa U aKTHBH3aLUs KU3HeAesATeabHOCTH. OCOOEHHOCTH HCIONIb30BAHUS
pacTUTEIbHBIX KOPMOB. YCIIOXKHEHHE IOBEICHHUS, OPraHOB YYBCTB M LIEHTPAJIbHOM HEPBHOM
CHCTEMBI.
Pasmuoxxenue u pasButue pentwimii. IIpsmoe paszButue (0e3 nUYMHKE U MeTamop(do3a).
3apojpliieBbie 000s104kH. CKOpITyIa WK HapyKHbIE IIIOTHBIE 000JIOUYKY S, IPENATCTBYIOINE
norepe BOAbl M OOECIEeUYMBAIOIIME 3AIIUTy pa3BUBAIOIIErocs 3apoabima. HeszaBucumocTh
PENTHIMI OT BOJHOM CpPEJIbI.
CoBpemeHHbIE OTpsiibl (Yepenaxy, SIepHllbl, 3MEM U KPOKOIWJIbI) U Ba)KHEHIIME KU3HEHHbIC
(bopMbl IpecMBbIKAOIUXCA. POJIb MPEeCMBIKAIOIIMXCS B IPUPOJHBIX COOOIIECTBAX. XapaKTepHbIe
IIPECMBIKAIOLIUECS CBOEH MECTHOCTH.
Bo3HuKHOBEHNE TEMIOKPOBHOCTH. DKOHOMHBIN OOMEH BELIECTB Y PENTUIINI U pacTOUUTENbHBIN
0OMEH BEIIECTB y NTULl U MIIEKOITUTAIOLIHX.

Yacmo 10. Knacc lImuyet (9 u.)

Knacc nrunpl.  Ilomer. Cpena oOutaHuss ¥ TpeOOBaHUS, KOTOpbIE OHA NPEIBSABISET K
opranuzaiuu ntuill. Onepenue u pazHoodOpasue ero ¢pynkuuid. Crpoenue u ¢pyHkuuu nepa. Kak
ntuia Jyeraer? O6neryenue tena. OrpaHWYeHUE HA HCIOJIB30BAHHME 3€JIEHBIX PACTUTEIBHBIX
KOPMOB JICTAIOIUMH NTUIIAMU. IHTeHCUBHBII 0OMeH BelecTB. YeThlpeXKaMepHOe CeplIlie U ero
Oouonoruueckast posb. lllest ¢ Ton0BOI U YeNIOCTH CTAHOBATCS OCHOBHBIM MaHUIYJIUPYIOLIUM
opranoM. be33y0blil ki1t0B, 300 U ux 6uonoruyeckas poiab. OCOOCHHOCTH JbIXaHUs NTHIL: JETKUe
Y BO3JYIIHBIE MEIIKH. Y CIIO)KHEHUE MOBEACHNUS U LEHTPAIbHOW HEPBHOM CHCTEMBI. | JIaBHBIN
OpraH 4yBCTB — 3pEHHUE.
Pa3smHoxenne u paszBurue nTul. 3a00Ta O HOTOMCTBE: KPYINHOE S0, HACHKUBAaHUE U
BbIKApMJIMBAaHUE, 3alllUTa NTEHIOB. BBIBOJIKOBBIE M NTEHLOBBIE NTHUIbI. bpauHble MHCTUHKTHI.
Kuznennsiii nukin ntunel. Ce30HHBbIE MUTpALMM M MX OpUdMHbL. Oceasible M IepeseTHbIe
OTHLBL.
OcCHOBHBIE 3KOJIOTMYECKHE TpYNIbl NTHUI: BO3AYIIHbIE (KO30J0M, CTPHXKH, KOJIUOpU U
JacTOYKM), Ha3eMHO-Oerarole (CTpaychbl, Ipodbl U KypaBiu), JJAHEBHbIE XUIIHUKH, COBBI,
BOJHO-BO3AYIIHbIE (YalKu U TpPyOKOHOCHIE), BOJHO-NPUOpEXkHbIE (KYJIMKH, MaCTYyLIKH,
ancTtooOpaszHble W (hIaMUHIO), BOAOIUIaBaroue (TyceoOpasHble M TETUKaHbl), HBIPSAIOLINE
(rarapel, TmOraHku, OakjaHbl, IHUHIBUHBI), HA3€MHO-JIECHbIE (KypUHBIE), JpPEBECHBIE
(paxmeoOpa3Hble, KYKYIIKH, ITULBI-HOCOPOTH, TYKaHbl, IOMyTau, IATJIbl, TOIyOU, BOPOOBHHEIE).
XapakTepHbIE NTUIBI CBOEH MECTHOCTH.
Ponp nrun B npupoae M B JKM3HM 4eioBeKa. [IpoMbICIOBBIE M OXOTHMYBM MTUIBl U
palMOHAJILHOE MCIONb30BaHUE MX pecypcoB. OXpaHa NTHUI] U NPUBJIEUEHUE HACEKOMOSIHBIX
nTuil. JloManHue nTULbL.
Jlabopamopuvie pabomel. Buemnee crpoenne ntuibl. Ctpoenue nepres (6). CTpoeHue ckenera
ntui (7).

Yacmy 11. Knacc Mnekonumarowue unu 36epu (10 u.)

Knacc wmuekonuratonte. HWHTeHcupukamus oOMeHa BemiecTB. BolOCSsHOW MOKpoOB U
pazHooOpasue ero ¢pyHKIMA. BTopudnoe HE0O, CIOXHas KeBaTeIbHAasl MOBEPXHOCTh IMEYHBIX
3y00B, nuddepeHIpoBka 3yOHOH cucTeMbl U 00pa0OTKa MUIM BO PTy. YeTblpexkamepHoe
cepaue. Pa3BuTHe LEHTpadbHONM HEPBHOM CHUCTEMBI M OpPraHoB 4yBCTB. [Ipoumcxoxknenue
MJIEKOMUTAIOIIHX.

Pa3smHOXeHMEe W pa3BUTHE Yy OAHOIMPOXOJHBIX, CyMUYaThlX M IUIAllEHTAapHbIX. 3aboTa o
MOTOMCTBE: YTPOOHOE pa3BUTHE, BBIKAPMIIMBAHHE JETCHBIIIICH MOJIOKOM, O0OyUIEHHE.

OCHOBHBIE JKOJIOTHYECKHE TPYNIbI CyMYaThIX, IJIOTOSJHBIX (XHUIIHBIE W HACEKOMOSTHBIC),
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PYKOKPBUIBIX,  KONBITHBIX  (XOOOTHBIE, = HEHmapHO- W  TAPHOKONIBITHBIE),  MEJKUX
PACTUTENBHOAIHBIX (3aiilleoOpasHble W TPBI3YHBI), MPUMATOB W MOPCKUX MIICKOITUTAIOIINX
(kuTOOOpa3Hble M JAacTOHOTHE). Ponb MIIEKONUTAIOMMX B TPUPOAEC M B JKU3HH YEJIOBEKA.
[IpoMbICIIOBBIE M OXOTHHYBH 3BEPH U PAIMOHAIBHOE HCIIOJIB30BaHUE MX pecypcoB. OxpaHa
3Bepeil. JlomamrHue 3Bepu, pa3HOOOpasue M NPOHCXOXKACHHUE HX TMOpoA. XapaKTepHbIE
MJICKOTIUTAIOIINE CBOSH MECTHOCTH.

Jlabopamopnvie pabomul. Bueninee crpoenue MiekonuTaomux (8). Ctpoenue ckenera
MieKkonuTarmux (9).

Yacms 12. Pazeumue scusomuo2o mupa na 3emue (3 u.)
JKvuBoTHBIE — camblii SpKUM mpumep Owonormueckoro mporpecca. Camoe pa3zHooOpasHOE
[IapCTBO JKMUBBIX opraHu3MoB. lllmpokoe pacmpocTpaHeHHE >KUBOTHBIX. PazHooOpasue THIIOB
JKUBOTHBIX M pazHooOpasue B Tune. CI0XKHBIC U TPOCTHIC KUBOTHBIE. CaMble CIIOXKHBIE: (POpPMBI
MOBEJICHUS, OOIIECTBEHHAs W3Hb, PA3MHOXEHUE, >KU3HEHHBIC UHWKIBI, (GopMbI 3a00THI O
IIOTOMCTBE. BeHel| 3BOIIOLUH )KUBOTHBIX — Y€JIOBEK.
DTarbl YBOJIOIUN KUBOTHOTO MHPA.
Orckypcuu. PazHooOpazue M poiib )KUBOTHBIX B IPUPOJIC POIHOTO Kpas. Ce30HHBIC SBIICHUS B
JKM3HHU KUBOTHBIX.

8-it kimace (68 u.)

Yacmo 1. Obwuii 0630p opeanuzma wenosexka (4 u.)
UenoBek — OmocoruanbHOe cymiecTBo. CHCTEMAaTHUECKOE IOJOXKEHHE YeloBeKa. UernoBeK —
JKUBOTHOE (reTepoTrpod, NUTAHUE C TIOMOINBIO pPTa, MOJIBMKHOCTH), II0O3BOHOYHOE U
MJICKOTMTUTAIOIIIEE.
OcHoBHBIE (YHKIIMM OpraHM3Ma: MUTaHUE, JbIXaHHE, BbIIEICHHE, JBIKEHUE, Pa3MHOXKEHUE,
paszapaxuMocTh, OapbepHas. CHUCTEeMa OPraHoOB OCYIIECTBISET OIHY OCHOBHYIO (DYHKIIHIO.
Opran — 3BeHO B BBINOJHEHHH O3TOM (QyHKIUH. OCHOBHBIE CHCTEMBI OPraHoB
(nuiIeBapuUTeNbHAS, JbIXaTelIbHAs, BBIICIUTEIbHAS, OMOPHO-ABUTATENIbHAS, PENPOAYKTHBHAS,
OpraHbl 4yBCTB, HEpBHas, KOXka), UX COCTaB U B3aMHOE PACIIOJIOKEHHUE.
Opran u TKaHb. TuUIBl TKaHEW: JMHUTENMANbHASA, MBIIICYHAS, COCIAMHUTENIbHAS, HEPBHAs,
pPEeNpPOAYKTUBHASL.
Krnerka u ee crpoenne. OCHOBHBIE OpraHeUTbl KJIETKU U UX (YHKIUU. TkaHeBas KUAKOCTh —
cpena KJIETOK OpraHu3Ma.
Jlabopamopuvie pabomsi. JleiictBue (hepMmeHTa Karanasbl Ha nepokcun Bojopoaa (1). Knerku u
TKaHH IOl MUKPOCKOTIOM (2).
IIpakmuueckue pabomul. Murarenbhblii pediekc (1).

Yacmo 2. Onopro-dsucamenvhas cucmema (10 u.)
CocTaB U cTpoeHHE OMOPHO-IBUTaTEILHOTO anmapaTa. BakHelre oTaensl CKeJeTa 4eloBeKa.
Oyaknuu ckenera. Poct ckenera. Tumbl coeaunenus kocred. CycrtaBbl. XpsieBas TKaHb
CycTaBoB. BnmsiHMe okpyxkaromeil cpeasl M oOpas3a KM3HM Ha 00pa3oBaHUE U Pa3BUTHUE
ckeneta. [lepenomsl 1 BEIBUXH.
Mpiel, ux (yakuud. OCHOBHBIE TPYNIBI MBI Tena uenoBeka. (CraTtudeckas U
JUHAMHUYECKass Harpy3KW MBI BIusHUE puTMa M HArpy3Kd Ha pabOTy MBI, YTOMIJICHHE
MIPU MBIIIEYHOU paboTe, poib aKTUBHOTO OTAbIXa. Cyxoxkunus. PacTsokeHue CBSI30K.
[lepBast momome TpH ymIUOaX, PACTSHKCHHSIX CBSA30K, IIEpeoMax M BBIBUXaX. 3HAYCHUC
Gu3MYECKOT0 BOCHUTAHHUS W Tpyda s (OPMHUPOBAHHS CKeJleTa W Pa3BUTUS MBI,
[TpemynpexaeHne UCKPUBIICHHS TO3BOHOYHUKA U PA3BUTHS INIOCKOCTOTIHSL.
KpoBocHaOxeHne MBI U KocTel. Pollb HEPBHOM CHCTEMBI B YIIPABJICHUU JBUKCHHUEM.
Jlabopamopusie pabomul. CTpoenne kocTHOU TkaH| (3). CoctaB KocTeit (4).
Ilpaxmuyeckue pabomsi. OmnpenencHrue MECTONMONOXKEHUsT KocTeil Ha Tene (2). BrisBneHue
HapyIICHUH OCAHKHU U HaIW4us riockocTonus (3).
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Yacmw 3. Kposb u kposoobpawenue (9 u.)
KpoBs 1 kpoBeHocHast cuctema. KpoBbs — coeiuautTenbHas TkaHb. DOpMEHHBIE AIEMEHTHI KPOBU:
OPUTPOLMTHI, JEUKOIUTHI, TpoMOOIUTH. Ilmazma. OyHKIMH KpPOBH: TPaHCIOPTHAS,
ra3oo0OMeHHasi, 3allUTHasA, MOJAJIep)KaHNuEe MOCTOSHHOM TemrepaTyphl Teia, HH(POpPMaIMOHHAS.
I'pynnsl  kpoBu: ABO; pesyc-daxrtop. IlepenuBanue kpoBu. [1oCTOSIHCTBO cocTaBa KpOBH.
bone3snn kpoBu. AHamu3 KpoBM M JAMAarHOCTUKa 3abosneBaHuil. CBepThIBaHHE KpPOBH.
BocnanurensHas peakuus.
Crpoenue u (yHKIUU KpOBEHOCHOH cuctembl. Cepaue U ero riaBHas GyHkuus. BrusHue
WHTECHCUBHOCTH PabOTHl OpraHW3Ma W BHEIIHUX Bo3jelcTBHN Ha paboty cepama. Cocynsr:
apTepur W BeHbl. Kanwuisipel. ApTrepualibHasi U BEHO3HAs KpOBb. BOJIbIIONW M Maliblii Kpyru
KpoBooOparieHusi. [lornoiienne KUCIOpoia U BBIACICHUE YIJIEKUCIIOrO ra3a BEHO3HOM KPOBBIO
B JIETKUX. BcacbiBaHHMe MUTATENbHBIX BEIIECTB U MOIVIOIIEHNWE KUCIOPOa TKaHSIMH OpraHu3Ma
U3 apTepualibHON KpoBHU. [IpOHMKHOBEHHE KPOBH U3 apTEPHAILHOTO pycia B BEHO3HOE 4epes
MOJIYIPOHUIIAEMbIE  CTEHKM  KamwuisipoB.  [lpemympexaeHue — cepAeuHO-COCYAUCTBIX
3aboneBanuid. IlepBas momonis npu KpoBoTeueHusx. Jlumda u ee cpoiicta. Jlumparuueckas
cucrtema. TkaHeBas KHUIKOCTb.
Jlabopamopnvie pabomsi. PaccMoTpeHre MUKpOIperiapaTa KpoBH yesioBeka (5).
Ilpakmuyeckue  pabomwl. Kucnopoanoe romonanue (4). Ilynbc u JIBHXKEHHE KpOBH,
oTpesieNieHue CKOPOCTH KPOBOTOKA (5). DYHKIIMOHATILHAS CEPJICUHO-COCyarucTas mpooda (6).
Yacmo 4. Hvixamenvhas cucmema (8 4.)

buonorudeckoe 3HaueHUE AbIXaHus. Bo3AyXOHOCHBIE TTyTH U JIETKUE, UX CTPOCHUE U (QYHKIIHH.
MexaHu3M BJ0Xa U BBIIOXA, POJIb quadparMel, MekpeOepHO MYCKYIAaTyphl U TPYJHON KIETKU
B 3TOM npouecce. JKu3HeHHass €MKOCTb JIETKuX. POJIb HEpBHOM M DHAOKPUHHOW CHCTEM B
peryisaluuu ApIXxaHus. 3alluTa OpraHoB AbixaHus. Mexanusm razooOMeHa B yerkux. [lepeHoc
KHCJIOPO/JIa ¥ YIJIEKUCIIOTO Ta3a KpoBkio. KiierouHoe npixanue.

['uruena opraHoB abixanus. VMCKycCTBEHHOE IbIxaHUE. 3a00jeBaHHUS OPraHOB AbIXaHUS, HX
npodunaktTuka. BpenHoe BIMSHUE KYpEHUS.
Jlabopamopuvie pabomsi. CocTaB BIBIXa€MOTO U BBIAbIXaeMOro Bo3ayxa (6). [[pixaTenbHble
nBuxeHus (7).
Ilpaxmuueckue pabomsi. W3mepenue obOxBata rpynHoil kinetku (7). Omnpenenenue
3albUIEHHOCTH BO3/yXa (8).

Yacmo 5. [Huwesapumenvrasn cucmema (7 4.)

Crpoenure u (yHKIIUHU MMUIICBAPUTEIHHON CHCTEMbI. POTOBas MOJIOCTh M TIepBUYHAS 00paboTKa
nuy. JKenya04HO-KUIIIEYHbII TPakT U MHIleBapeHue. buonornueckuii CMbICT MepeBaprUBaHUs
nuny. BcacbklBaHWE THUTATEIBHBIX BEIICCTB B KPOBb. BHYTPHUKICTOYHOE MHINEBAPCHHUE.
OxkucneHne OpraHUYecKUX BEIIeCTB W monyueHue sHepruu B kieTke. AT®. benku, xupbl u
VJIIACBOABI MU — HWCTOYHUK DJIEMEHTAPHBIX «CTPOUTEIBHBIX  OJOKOBY». EIWHCTBO
AIIEMEHTAPHBIX CTPOUTEIBHBIX OJIOKOB BCETO )KUBOTO B Onocdepe.

PanmonaneHoe muranue. CocraB mumm. ButamuHBL DHepreTHyeckas W TMHINEBas IEHHOCTh
pa3IMYHBIX MPOAYKTOB. [IpeaympekaeHue TIUCTHBIX U KENYyJAOYHO-KHUIIEYHBIX 3a00JeBaHU,
MUTIEBBIX OTPABIICHUH, ITepBast JOBpavYeOHas TOMOIIIb ITPH HUX.
Jlabopamopnvie pabomsi. JleiictBue pepMeHTOB CitoHBI Ha Kpaxmail (8). [eiictBue pepmeHTOB
JKEITYJIOYHOT0 coKa Ha Oerku (9).
Ipaxmuyeckue pabomui. OnipeieieHNe MECTOTIOIOKEHUE CIIOHHBIX xenes (9).

Yacmoe 6. Obmen sewecms u snepeuu (2 4.)

OOMeH BelecTB Ha YpOBHE OpraHu3Ma | KJIeTOK. [InmacTudeckuii v sHepreTHuecKuii 0OMeH U UX
B3aMMOCBsI3b. [IpeoOpa3oBaHue IIIFOKO3bI, AMUHOKHUCIIOT H )KUPOB B OpraHu3Me. BuTaMuHEL.
Ipaxmuyeckue pabomul. DyHKIIMOHATBHAS TIPOOA ¢ MaKCUMATbHOU 3a7epKKoi apixanus (10).

Yacmye 7. Mouesvidenumenvhas cucmema (2 4.)
VYnanenue TBEpPABIX, JKUAKUX ¥ Ta3000pa3HBIX BEIIECTB U3 OpraHu3Ma (KUIICYHUK,
BBIJICTIUTENIbHAS CHCTEMa, KOXKa, JIeTKWe). buosormdeckoe 3HaYCeHWE BBIJCIICHUS IMPOJYKTOB
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oOMeHa BeIIeCTB.
Ponp kpoBHM B BBIBEJCHMM KOHEYHBIX IIPOAYKTOB OOMEHa BeleCTB  KiIeTOoK. OpraHbl
MOYEBBIACTUTEILHON CUCTEMbI, HX (QYHKUUH, NOpopHIAKTHKA 3a0ojeBaHUN  OOJIBIIMX
MOTYIIAPUA.

Yacmy 8. Koorca (4 4.)
bapbepnas Qynkuus opranuzma. Ponbs koxu B ee obecnieueHur. CTpoeHue M QyHKLIUU KOXH.
Pousb koxu B TepMoperynsiun. [ uruena Koxu, rTirueHuYecKkue TpeOoBaHus K 0/1exk e U 00yBH.
[Tpoduiaktuka 1 neppast IOMOILb IPU 0XkKOrax U 0OMOPOKEHHUH.

Yacmo 9. Snookpunnas cucmema (2 u.)

JKenessl BHyTpeHHEHN cexkpenuu. [IoHsTHE O TOPMOHAX U IYTAX UX TPAHCIIOPTUPOBKU K KJIETKaM
U TKaHsAM. MexaHu3M BO3AEHCTBHS TropMOHOB. Creuuduyeckas peaxuus KJIETOK M TKaHed
OpraHu3Ma Ha BO3JICHCTBHE TOPMOHOB. POJIb HEPBHOM CUCTEMBI B PETYIIALUHN JKEIE3 BHYTPEHHEH
CEKPELIMH.

[vnodu3 um ero ponb B MOANCPNKAHUU IENOCTHOW paboTbl opranu3ma. Ll{uToBuaHasd,
NapalluTOBUHAS M IOJUKEIYJOYHAs »Kejle3a, MX POJib B IMOJIAECPKaHUM LEJIOCTHOM paboOThI
opranusMa. 3a0oyieBaHsl, BEI3BAaHHBIC HapyIIeHHeM (DYHKIMHA IMIMTOBHIHOW M MOJIKETYIOYHON
JKene3bl. YCJIOBUS BO3HUKHOBEHMs caxapHoro auabera. HanmouedyHuku, uX  poiab B
NOJIep’)KaHUM IIETTOCTHON paboThl opraHu3ma. BHyTpucekpeTropHast (GyHKIHUS MOJOBBIX XKeEIe3.
BropuuHsble 10J10BbIE TPU3HAKU.

Yacmy 10. Hepsnas cucmema (35 u.)

3Ha4YeHrEe HEPBHOW CHCTEMBI B PETYJISIIIMK U COTIIACOBAHHOCTH (yHKIMU opranusma. [lousitie o
peduekce. LlenTpanbHas u nepudepuyeckas HepBHas cUcTeMa U UxX posib. CTpoeHue u PyHKIUU
CIMHHOTO MO3ra W OTIEIIOB TOJOBHOro Mo3sra. Pedmnexropnas nmyra. Ponbs BereraTHBHOM
HEPBHOW CHUCTEMBI B PETYJISIIUU padOThl BHYTPEHHHUX OpraHoB. Kopa 060JbIInX Modyapui.
Ipakmuueckue pabomsi. V3ydenue neictBus npsmuix u oopatHbix cBszer (11). LtpuxoBoe
pazapaxenue koxu (12). @yHkuuu pa3uuHbIX 0TAes0B Mo3ra (13).

Yacmy 11. Opeanvt uyecms. Ananuzamopni (7 4.)
[Tonstre 00 aHanu3atopax. 3pUTENbHBIM aHANMM3aTOP, €ro (YHKIMOHUPOBAHHE W 3HAYCHHE.
Benymiee 3nauenue 3peHust B mojiydeHu# nHGopMaruu o0 okpyxkatomen cpeae. CTpoeHue riasa
u 3peHue. OCHOBHBIE HapylleHUss W 3aboneBaHus rnaza. CiayxoBoil aHanM3aTrop, ero
(GyHKIMOHMpPOBaHUE M 3HaueHHe. YXo u ciyx. CtpoeHne W QyHKIMHU yxa. boje3sHu opraHoB
ciyxa. OOOHATENbHBIN aHaNNU3aTop, ero pyHKIMOHUPOBaHUE U 3HaYeHHne. CTpoeHne U GyHKIUU
opraHoB oOoHsHUS. BkycoBoil aHamm3atop. SI3bIK M uyBCTBO BKyca. OpraHbl paBHOBECHS, UX
pacrioniokeHue u 3Hauenue. Ocsizanue. ' uruena opraHoB 4yBCTB.
IIpakxmuueckue pabomvi. CyxeHue u pacupenue 3padka (14). Ilpunuun paboTel XpycTanuka,
oOHapyxenue ciernoro msaTHa (15). Pabora BectuOynspHoro ammaparta (16). Pazmpakenue
TaKTWIBHBIX perenTtopos (17).

Yacmw 12. Ilosedenue u ncuxuxa (6 u.)
[Tpenmer mcuxosioruu. B3anMOCBSA3b aHATOMHYECKHUX, (PU3UOJIOTUYCCKUX W TICHUXOJIOTHUECKUX
OCOOCHHOCTEH dYenmoBeKa M ero pa3BUTUSA. B3anMMOCBSI3b OHONOTHYECKHUX M COLMATIBHBIX
(dakTopoB pa3BUTHA. TeMIIEPAMEHT U SMOIMH — MPOSBICHUE B3aUMOCBSI3H TICHXOJIOTHYECKOTO U
bu3noNIOrnuecKoro B uenoBeke. Putmel xu3Hu. bonpcrBoBanue u coH, pyHkuuu cHa. ['uruena
cHa. PexxuM JHS 1 3110pOBBIi 00pa3 KU3HU.
OMOIIMM W JMOILMOHANBHOE cocTosHue (HacTpoenue, addekr, cTpecc, aempeccus).
TpeBOXKHOCTh KaK YMOIMOHAIEHOE COCTOSTHUE M KaK XapaKTePUCTUKA TUIHOCTH. [103UTHBHBIC U
HETaTUBHBIE CTOPOHBI TPEBOKHOCTU. BHEIIHEe BRIpaKEHUE SMOITHH.
Crioco0bI BEIXOJTa M3 OTPHIIATEIBHBIX SMOITHOHATIBHBIX COCTOSTHUNA. AYyTOTPEHUHT.
MyXCKOW M JKEHCKHMI THIl TOBEJACHHS KaK TMPOSBICHHE B3aWMOCBSI3H OHUOJOTMYECKOTO U
COIIMAJILHOTO B YEJIOBEKE.

18



HepackpbITble BO3MOKHOCTH U€JIOBEKA.
IIpakmuueckue pabomwi. Ilepectpoiika nuHamMudeckoro crepeotuna (18). M3yuenne BHUMaHMS
IIpU pasHbIX ycaoBusXx (19).

Yacmy 13. Hnousudyanvrnoe passumue opeanusma (6 u.)
BocnpousBeaenue W HMHAMBUIAYAJIbHOE pa3BUTHE. DBHOJIOrMYECKUH CMBICI PA3MHOKECHUS.
[IpyuurHbBI €CTECTBEHHOU CMEPTH.
buosornueckuil CMbICII IEPEKPECTHOTO pa3sMHOKEHUS. [IepBUYHbBIE IT0JIOBBIE IIPU3HAKH.
[TonoBast cucrema, ee crpoeHue u Qynkuuu. OmnonorBopeHue. MuauBHayallbHOE pa3BUTHE.
OMOpuoOHaNbHOE pa3BUTHE 4eJOBeKa. Pa3BuTHe denoBeka mocie poxaeHus. llomoBbie u
BO3pacTHbIe 0coOeHHOCTU BrusiHue ankorossi, HUKOTUHA U IPYruX (PakTOpoB Ha IOTOMCTBO.
Kenmunsl 1 My>K4uHbl. Broornueckuii CMbICI BTOPUYHO-TIOJIOBBIX MPU3HAKOB U MTOBEACHUSI.
310pOBbE: «IIOCTOSIHCTBO BHYTPEHHEH Cpe/bl €CTh YCIOBUE CBOOOIHON M HE3aBUCUMOM JKHU3HM.
[Tpuniun caaboro 3BeHa. [IpuunHbBl BOSHUKHOBEHUS 00JIe3HEH — HapyIIeHne BHYTPEHHEH Cpe/Ibl
Ha YPOBHE 1IEJIOr0 OpraHu3Ma, oprasa, kinetku. BUU-undexnus u ee npodunaktuka.
Hapymienne mnocTosHCTBaA BHYTPEHHEW Cpelbl YEJIOBEKA Kak CIEICTBHE XHUMHUYECKOIO,
0aKTepuaIbHOTO M BUPYCHOTO OTPaBJICHMSI, PaJUOAKTHBHOIO 3arps3HeHus. [Ipoduiaktuka u
nepBas MOMOLIb IPU TEIJOBOM M COJIHEYHOM YJapax, JJIEKTPOIIOKE. AJIIepruueckue u
OHKOJIOTWYEeCKHE 3a0olieBaHUs ueloBeKa. BpenaHoe BiusHUE KypeHMs, alKOrois U
yrnoTpedeHust HApKOTUKOB. OOIIeCTBEHHAs POJIb 30POBOTO 00pa3a KU3HH.
Beiciias HepBHas NeATEIbHOCTh. YUEHUE O BbIclIed HepBHOU AestenbHocT .M. CeueHoBa u
W.I1. T1aBnoBa. be3yciioBHEIE U YCIOBHBIE pedUICKCH M UX 3HaYeHHUE. broiornyeckoe 3HaYCHUE
00pa30oBaHMs ¥ TOPMOKEHUS YCIOBHBIX pedIeKCOoB.
OcoOeHHOCTH BBICIIEH HEPBHOW JEATENBHOCTH 4YesioBeka. COo3HaHME KakK (YHKLIMS MO3ra.
Mpeiunenne. Bo3nukHoBeHune u passutve peud. [lamsate u ee Buabl. buonormueckoe u
COLIMAJIBHOE B IIOBEICHUH YEJIOBEKA. | NITHEHa yMCTBEHHOI'O TPY/a.
[loznanue okpyxaromiero mupa. Omymenus. Ananu3 Bocupustuil. Temnepament. OCHOBHbIE
THUIIbI TEMIIEPAMEHTA KaK OCHOBA OIHOM M3 TUIOJIOTHIl IUYHOCTH.

9-it kimacce (68 u.)
Yacms 1. Obwue 3axonomepruocmu scusnu (4 4)
buonorust — Hayka o )XuBOM Mupe. MeTo 1bl U3y4eHHs] OpraHU3MOB.
Paznoobpazue u obiiue cBOCTBA JKUBBIX OpraHu3MOoB. [Ipu3HaKu KHUBOTO: KJIETOUYHOE CTpOe-
HUEe, OOMEH BEIIECTB U MPEBpAICHUE DHEPTUH, Pa3apakUMOCTh, TOMEOCTa3, POCT, pa3BUTHE,
BOCIIPOMU3BEJICHUE, AIBUKEHUE, aIallTaALIMS.
MHoroo6pasue hopm KU3HHU, UX POJIb B PUPOIE. Y POBHU OPraHU3ALUN KUBOW TTPUPOJIBI.
Yacms 2. 3axonomepHoCcmu JHCUsHU HA KIemoyHom yposue (12 u.)
Knerounas teopusi. CTpoeHHE KIETOK MPOKAPUOT M IYKAPUOT, KIETOK PAcTeHHil, rprOOB U
KUBOTHBIX (pucyHKH). OCHOBHbIE (PYHKIHMM KJIETOYHBIX OpraHeina. BzammoneiicTBue siapa u
[IUTOILIa3MEBI B KIIETKE.
XUMUYECKUH COCTaB JKHUBBIX OpraHu3MoB. Heopranumdeckue (Bojaa, MUHEpajbHbIE COJH) U
OopraHuveckue BemecTBa (0K, HyKJICMHOBBIC KUCIOTHI, YIJIEBOIbI, JIMITH/BL: KUPBI U Maciia) u
UX OCHOBHbIE QYHKIIMH B opraHuzMe. OOMEH BEIIeCTB U MPEBPAILEHUE SHEPTHH.
buocuntes Oenka kak perynupyemsbiii mporecc. I[Iporpammuoe oOecrieueHue: poJib TE€HOB.
®epMeHTHl U UX perynaropHas ¢yHkus (6enku B poilu (epMEHTOB 3alyCKalOT OMOCHHTE3
Oenka).
buocunTes yrieBonoB Ha mpumepe ¢poTtocuuTe3a. [locTymnienne sHEpruu B KIETKY U3 BHEITHETO
WCTOYHHMKA (PHEPTUs COJHIA) W CHHTE3 TIEPBUYHBIX OPraHUYECKUX COCIWHECHHH W3
HEOPraHMYECKUX BelecTB. DUKcaIUs SHEPTUU COTHEYHOTO M3NydeHUs B (hOpMe XMMHUYECKUX
cBszeil. ABTOTpo(dbl U rereporpodnl. Xemocunres. OOMeH BemiecTB B KieTke. MemOpaHa —
YHUBEPCAIbHBIM CTPOUTENbHBIM MaTepuan KJIETOUHbIX opraHeil. llocryruieHue BemiecTB B
KJIeTKy. @aronuTo3 u MUHOIUTO3.
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MuorooOpasue kinerok. Llukn geneHus u pa3BuTHs KieTKH. MHUTO3 U Meiio3. Ponb reHoB u
XpOMOCOM B TIepefaye HAacleACTBEHHbIX IPU3HAKOB B PpANY KIETOYHBIX IOKOJEHUH U
MOKOJICHHI OpPraHu3MOB.

Jlabopamopnas _pabomel. MHOTOOOpazue kieTok 3ykapuoT (1). PaccMorpenne MukpomnpenapaTo
C JICJISIIIUMHUCS KJIeTKamH (2).

Yacmoe 3. 3akoHOMepHOCIU JHCUSHU HA Op2aHU3MeHHOM yposhe (18 u.)

Pa3HooOpasue  opranm3moB. baktepum, BHPYCH, pacTeHHs, TPUOBI, IKUBOTHBIC.
HacnenctBeHHOCTh M U3MEHYMBOCTH — CBOMCTBA OPraHU3MOB.

Pasmuosxenue. IlonoBoe u Gecronoe pasMHOXKEHHE U UX OHonorndeckuid cMpici. O6pa3zoBanue
MOJIOBBIX KJIeTOK. OmiofoTBOpeHue. 3Uurora — OIUIOOTBOpEHHAs silekieTka. BereratuBHOe
pa3MHOKEHUE.

OHTOreHe3 — MHAMBHUIyallbHOE pa3BUTHE OpraHu3Ma. ['eHeTMka — Hayka O 3aKOHOMEPHOCTSIX
HACJICJCTBEHHOCTH W W3MEHYMBOCTH. 3aKOHbI HacieaoBaHus mpuszHakoB W.-I. Mengens.
['enotun u penotumn. [lonsTre o HacIEACTBEHHOCTH.

[Tonsite 06 M3MeHYMBOCTU. [IpUMeEpbl H3MEHYMBOCTH. 3aKOHOMEPHOCTH U3MEHYMBOCTH. Buapl
M3MEHYMBOCTHU: HACJIEICTBEHHAs U HEHacJeACTBeHHas. [[puynHbl HN3MEHYHBOCTH.

['eneTndeckue OCHOBBI CENEKIIMU OPTaHU3MOB. 3aJaud U METOIbI celeKiuu. [locTimkenus ce-
JeKIUU pacTeHul. JIOCTM)KeHMsI CeNeKlIUU >KUBOTHBIX. (OCHOBHBIE HAINpaBICHUS CENEKLIUU
MHUKPOOPTaHU3MOB.

Jlabopamopnas pabomul. BbIsBIeHHE HACIEICTBEHHBIX M HEHACIEACTBEHHBIX MPHU3HAKOB Yy
pactenuii (3). I3yueHne n3aMEeHYMBOCTH y OpraHU3MOB (4).

Yacms 4. 3akonomeprocmu npoucxodicoenus u pazeumus scuznu Ha 3emue (20 u.)
[Tpoucxoxnenue xu3Hu Ha 3emie. Kinerounas ¢gopma opranusanuu xu3Hd. [Ipoucxoxkmenue
9yKapuoT. Bo3HUKHOBEHHE MHOTOKIETOYHBbIX. [IpeacraBieHUs O BO3HUKHOBEHHH >KU3HH Ha
3emsie B uctopuu ecrectBo3HaHus. Teopuss AWM. Omapuna u coBpeMeHHas TeOpus
BO3HUKHOBEHUS KU3HU Ha 3emiie.

DBOJIIONHS MPOKAPUOT M IYKApUOT. BimsiHuE )XMBBIX OPraHW3MOB Ha COCTaB arMoc(epsl, oca-
JIOYHBIX TOPOJ; y4acTue B (OPMUPOBAHUU MEPBUYHBIX MOYB. Bo3HUKHOBeHUE Onocdepnl. JTa-
bl Pa3BUTHUS KU3HU Ha 3eMIIE.

OcHoBHble nonoxeHus: teopun Y.J/lapBuHa 00 3BOJIIOIMHM OPraHUYECKOro mupa. VMckyccTBeH-
HBII OTOOP W €ro PoJib B CO3/IaHUU HOBBIX (popM. 3MEHUMBOCTH OPraHu3MOB B IPUPOIHBIX YC-
JoBHsIX. [IBHKYIIME CHIIBI HBONIIOIIMU: HACIEACTBEHHOCTh, U3MEHYMBOCTh, 00ph0a 3a CYIeCTBO-
BaHME, €CTECTBEHHBIM W MCKYCCTBEHHBIM OTOOp. [IpHrcmocobieHHOCTh Kak pe3ysbTaT €CTecT-
BEHHOT0 0TOOpa. OTHOCUTENBHBIN XapaKTep MPHUCIOCOOICHHOCTH. MHOTrOOOpa3ue BUAOB — pe-
3yJbTAT IBOJIIOLIMH.

CoBpeMeHHbIE MPEACTABICHUSI 00 SBOIIOINHI OPTraHHYECKOT0 MHPa, OCHOBAHHBIE HA TMOIYISALIH-
oHHOM mipuHIUNe. Bua, ero kpurepuu. [lomymsiimonnas ctpykrypa Buaa. [lomynsmus kak dop-
Ma CYIIECTBOBAHMS BHJIa M €IMHUIIA IBOJIOLWHU. DJIEMEHTapHbINH MaTepuan u (HakTopbl IBOIIO-
107078

[Ipouieccel Bumoo6pazoBanus. [ToHsITHE 0 MUKPOIBOIIONMH U MAKPOIBOIONMH. brojornueckuii
nporpecc u Ouonornueckuit perpecc. OCHOBHbIE HAIpPaBIEHUS IBOJIIOLMU: apoMopdo3, Hanuoa-
Janraunus, nereiepannsi. OCHOBHbIE 3aKOHOMEPHOCTH HBOJIIOIUH.

BrusiHue nestenbHOCTH YelloBeKa Ha MUKPOIBOJIOIIMOHHBIC TTPOIIECCHI B TTOMYJISIIHSIX.
JBuoKylye CWiIbl M pe3yiabTaThl dSBONIONUU. (DopMUpOBaHWE MPUCHTOCOOIEHUN K cpene
obutanusi. OTHOCUTENBHBIN XapaKTep MPUCITOCOOTCHHOCTH.

Cucrema opranndeckoro mupa. CBUIETENHCTBA 00 IBOIIOIHUH U3 00JIACTH CUCTEeMAaTUKH. MecTo
YEJIOBEKa B CHCTEME OPraHMYECKOTO MHpa. YemoBeK Kak BHI, €r0 CXOJCTBO C KHBOTHBIMHU U
OoTJInYMeE OT HUX. broconuanbHas CymHoCTh YyenoBeka. B3auMocBsA3b cOlMaIbHbBIX U MPUPOTHBIX
¢dakTopoB B 3BOIONUH YenoBeka. ColuaibHas U MpUpOHas cpefia, aanTanus K Hel yeraoBeka.
YenoBeueckue pachl, UX POJCTBO U MPOUCXOXKACHHUE. UeTOBEK KaK eUHBIA OMOJOTUYECKHUI BHI.
JIBIOKyIIIME CUITBI M 9TAITbl DBOJIIOIIMH YEJIOBEKA: IPEBHEUIINE, IPEBHUE M COBPEMEHHBIE JTFOIH,
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Jlabopamopunas pabomul. [lpucnocodbieHne OpraHu3MoB K cpene oouTanus (5).

Yacmy 5. 3akonomeprocmu 63aumoomHouleHull Opeanusmos u cpeosl (14 y.)
DKOJIOTHSI — HAayKa O B3aMMOCBSI3SX OpPraHU3MOB C OKpYy»Karomei cpenoil. Cpena — UCTOYHUK
BEIIECTB, SHEPTUU U UHPOPMALIHH.
Okonoruyeckue (HakTopsl Cpepl: abnoTHYeckre, OMOTHYECKHE U aHTpoIoreHHbie. OCHOBHI 3a-
KOHOMEPHOCTHU JeHCTBUS (PAaKTOPOB Cpeibl HA OPraHU3MBbI.
B3aumooTHOIIIEHNST OpPraHW3MOB M WX QJalTalid K a0HMOTHYeCKUM (CBET, TeMIeparypa,
BJIQXKHOCTbB, CyOCTpaT), OMOTHYECKUM (KOHKYPEHLUS, XUIIHUYECTBO U MapasuTHU3M, MyTyalu3M,
KOMMEHCAIIU3M, HEUTpanu3M) W aHTPONOTCHHBIM (hakTopam cpenasl. Poib BHEIIHUX U
BHYTPEHHUX (PAKTOPOB B PEryssiliuy MPOSBICHHUS HHIWBUIYATbHBIX aJanTaliii: CEe30HHbIE
HapsIJIbl, IMHbKA, CE30HHBIN [UKII )KU3HU, CE30H pa3sMHOKeHUsI. OCOOEHHOCTH KU3HU B BOJHOM,
HA3eMHO-BO3/YIIHOM, mo4YBeHHOW cpenax. Opranu3m Kkak cpena obutanus. [lonsitue o6
IKOJIOTHUYECKOH HHUIIE ¥ KU3HEHHOU (popme.
CoBpeMEHHBIN IKOJOTHYCCKUN KPU3HC U aKTUBHBIA OTBET Ouocdepsrl. [Ipodiaembl 3arps3HeHus,
UCYCpIaHUS PECYPCOB U PA30PEHUS 3€MENlb, BHIMUPAHUS KIIOYEBBIX 3BEHHEB OHMOC(EPHOTO
KpyroBOpOTa, IEpEeHACEIeHHUS], TOJI0/a.
Pons Ouonormu B >xku3Hu moAe. OcCo3HaHHME HCKIIOUUTENILHOMW PO KU3HU Ha 3emiie B
CO3aHMM U TOAJEPKAHUU  OJNIarONMpHUSATHBIX  YCIOBHM JKM3HM  4YeloBedecTBa. Poib
OKOJIOTHYECKUX W OHOCHEpHBIX 3HAHWN B YCTAHOBJICHHH IPEIEIOB OC30MaCHON aKTHBHOCTHU
moneil. Pomb MeAMIMHBI, CENbCKOTO U JIECHOTO XO3SHCTBA, OMOTEXHOJOTUU B PEIICHUU
po0JieM, CTOSALIUX MEPE]] YETOBEUECTBOM.
Jlabopamopnasa pabomul. OueHKa KauecTBa OKpyskatoieit cpeasl (6).
Ixckypcus. I3ydeHne u onmcanrue SKOCUCTEMbI CBOEH MECTHOCTH.

TemaTnueckoe NJIAHNPOBaHHUE
S knace, 34 waca

Ne Pa3znen KoimmuectBo JlabopaTopHble, NpakTHYECKHE
4acoB padoThI

1 | buonorusi-Hayka o >KHBOM MHpE 9 Jlabopatopubie paboTsl Nol, Ne2

2 | MHoroo6pasue HBBIX OPraHu3MOB 10 JlaGopatopubie paboTer Ne3, Ned,
No5, Ne6

3 | )KuzHp opraHu3MoB Ha ITAaHETE 3eMJIS 8

4 | YenoBek Ha miaHeTe 3eMJlsl. 7 DKcKypeus

Hroro 34 JlaGopaTopHbIX -6

IIpakTnyeckux — 0
IKekypewnii - 1

6 knace, 34 yaca

Ne | Paznen KonnuyecrBo | JlabopaTopHble, NpaKTHYECKHE
4acoB padoThl
1 | Hayka o pacTeHusix - 00TaHMKa 4 DKCKypcust
2 | Opransl pacTeHui 8 Jlaboparopubie paboTsl Nel, Ne2,
Ne3, Ne4
3 | OcHOBHBIE TPOIIECCHI 6 JlaboparopHas pabota Ne5
KU3HENIEITETbHOCTH PACTEHHH
4 | MHoroo6pasue u pa3BuTue 10 JlaboparopHbie paboThl Ne6, Ne7,
PacTUTENBHOTO MUPA Ne8, N9, Nel0
5 | lIpuponusie coolmiecTBa 5
6 | 3axmroueHue 1
Hroro 34 JladopaTopHusix -10
Ipakrnyeckux — 0
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\ IKcKypemid - 1

7 knace, 68 wacos

Ne | Paznen KosmnuectBo | JIabopaTopHble, NpaKTHYeCKHE
4acoB padoThI
1 | OOume cBeieHUs 0 KUBOTHBIX S) OKCKypcust
2 | llognmapcteo [IpocTeitmme 7 JlabopaTtopHnas pabora Nol
3 | Tun KumeynomnonocTHeie 2
4 | Tunsl [Inockue yepsu, Kpyrisie 6 JlaGopatopubie paboTbr Ne2
yepsH, Konbuateie yepBu
5 | Tun Mommocku 5 JlaboparopHast pabora Ne3
6 | Tun YneHucroHnorue 7 JlabopaTopHas pabota Ned
7 | Tun XopaoBele: GecuepenHbie, prlObl 7 JlaGopatopHbie paboThl Ne5
8 | Kimacc 3emHoBogHBIC MM AMHOHH 4
9 | Knacc [Ipecmbikaromuecs win 5
Penruiun
10 | Kmacc Iltumpr 8 Jlaboparopubie paboThl Ne6, Ne7
11 | Knacc MiekonuTaromue uim 38epu 9 JlabopaTtopubie paboThl Ne§, No9
12 | Pa3Butue )XMBOTHOrO MUpa Ha 3emiie 2 OKCKypcuu
13 | O606menue 1
Hroro 68 JlabopaTropHbIx - 9
Mpakrnyeckux — 0
JKCKypceuid - 3
8 knace, 68 uacos
Ne | Pazpen KosnunuyectBo | JlaGoparopHble, NpaKTHYeCKHe
4acoB padoThI
1 Opranusm yenoBeka. O6muit 0030p 4 Jlabopatopubie paboTsl Nel, Ne2
ITpakTuueckast pabora Nel
2 OnopHo-aBUTaTENbHAs CUCTEMA 9 JlaGopatopusbie paboTel Ne3, Ned
ITpakTiueckue padboTsl Ne2, Ne3
3 KpoBb u kpoBOOOpaleHue 8 JlaGopatopHnas pabota Ne5
ITpakTueckue padboTsl Ne4, N5, Ne6
4 JpixarenpHas cucreMa 7 Jlaboparopubie paboTel No6, Ne7
ITpakTnueckue padboThl Ne7, Ne§
5 [IumeBapuTenbHas cucteMa 7 Jlaboparopubie paboThl Ne8, Ne9
ITpakTnueckas padorta Ne9
6 OOMeH BelecTB U YHEPTUU 2 ITpakTuyeckas pabora NelQ
7 MoueBblIeTUTEIbHAS CHCTEMA 2
8 Koxa 4
9 OHJOKpPUHHAs CUCTEMA 2
10 | HepBHas cucrema ) [TpakTueckue padoTsl Nell, Nel2,
Nel3
11 | Opransl 4yBCTB. AHANIU3aTOPHI 7 [TpakTueckue padoTsl Nel4, Nel5,
Nel6, Nel7
12 | [loBeneHMe U TICKXUKA 6 [Tpaxtrueckue pabotsl Nel§, Nel9
13 NuauBunyanbHOE pa3BUTHE 5
OpraHusmMa
Hroro 68 JlaGopaTopHbix -9

IpakTnyeckux — 19
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\ Ikckypenii - 0

9 knace, 68 wacos

Ne Pasznen Kosmn4yectBo | JIabopaTropHble U IPOBEPOUYHbIE
4acoB padoThI
1 OO61re 3aKOHOMEPHOCTH KU3HU 5
2 3aKOHOMEPHOCTH JKU3HU Ha KJIETOYHOM 11 JlaGopatopubie paboTbr Nel, No2
ypOBHE
3 3aKOHOMEPHOCTH JKU3HU Ha 18 JlaGopatopubie paboTer Ne3, Ned
OpPraHU3MEHHOM yYpPOBHE
4 3aKOHOMEPHOCTH MTPOUCXOKIACHHS 1 20 JlabopaTtopnast pabota No5
pa3BUTHS KU3HU HA 3emiie
5 3aKOHOMEPHOCTH B3aUMOOTHOIIIEHUI 12 JlabopaTtopnas pabota Ne6
OPTaHU3MOB U CPEbI DKcKypeus
6 3aKiIroueHue 2
Htoro 68 JlaGopaTopHbIX— 6
IpakTuyecknx -0
Ikekypewnii - 1

I[Inanupyemsble pe3yabTaThl y4eOHOro npeamera «buosaorus

BrIITyCKHHMK HayduTcs

‘ BI)IHYCKHI/IK IMOJIYYUT BO3MOXKXHOCTb HAYYUTLCA

JKuseie o

PraHnu3Mbl

*XapaKTEePU30BaTh OCOOCHHOCTH CTPOCHUS U
MIPOIIECCOB

KHU3HENIEATSILHOCTH OHOJIOTUYECKUX OOBEKTOB
(keToK,

OpPraHU3MOB), UX MPAKTHYECKYIO 3HAYMMOCTb;
*IIPUMEHSATh METOJABl OMOJIOTUYCCKOW HAYKU IS
W3YYEHHUS KJIIETOK WM OPTaHU3MOB: MPOBOJIUTH
HAOJIOICHUS 32 )KUBBIMA OPTaHU3MaMH, CTAaBUTh
HECJIOKHBIE OMOIOTHYECKHUE HKCIIEPUMEHTHI U
OOBSICHSITh MIX PE3YJIbTATHI, OMUCHIBATH
OHoJI0THYeCcKre 0OBEKTHI U MPOIIECCHI;
*HCIIOJIH30BaTh COCTABIISIOIINE
WCCIIEIOBATEILCKON U MIPOEKTHOM IS TeTbHOCTH
M0 W3YYEHHIO KUBBIX OPraHU3MOB (IMIPUBOIUTH
JI0Ka3aTeNIbCTBA, KIAaCCH(PHUIIMPOBATH, CPABHUBATH,
BBISIBJISITH B3aUMOCBSI3H);

*OpPHCHTHPOBATHCS B CHUCTEME MTO3HABATEIILHBIX
[IEHHOCTEN: OILIEHWBATh WH(OPMAIIUIO O KUBBIX
OpraHu3Max, oJy4aeMyr W3 Pa3HBIX
HMCTOYHUKOB; TIOCIEACTBHS IEATEITHbHOCTH
9eJIoBeKa B TIPUPOJIC.

*co0I01aTh TIpaBuiIa paboThl B KAOMHETE
Oouonoruu, ¢ OMOIOrHuecCKUMHU IprudopaMu u
MHCTPYMEHTAMU;

*HCIIOJIb30BATh MPUEMBI OKAa3aHUS TIEPBOMA
MOMOILY TPU OTPABJICHUU SITIOBUTHIMU
rpudamMu, STIOBUTHIMH PACTCHUSIMH, YKYCax
YKUBOTHBIX; pabOTHI C ONPeIeNUTENIMU
pacTeHMii; BEIPAIIMBAHUS M PA3MHOKCHUS
KYJIBTYPHBIX PACTEHHM, TOMALTHUX
KUBOTHBIX;

*BBIICTIATH ICTETUYECKUE IOCTOMHCTBA
00BEKTOB KHMBOM MPUPO/IBI;

*0CO3HAHHO COOJIFOIaTh OCHOBHBIC TIPUHITHITHI
U TpaBWJIa OTHOLIEHHUS K )KMBOH MPHUPOIE;
*OpPUEHTHPOBATHCS B CHCTEME MOPAIIbHBIX
HOPM U LIEHHOCTEH 10 OTHOIIEHUIO K
00BeKTaM KUBOU MPUPO/IbI (TPU3HAHUE
BBICOKOM [IEHHOCTH H3HH BO BCEX €€
MIPOSIBIICHUSX, YKOJIOTHYECKOE CO3HAHUE,
HMOIMOHAIBHO-LIEHHOCTHOE OTHOIIEHUE K
00BeKTaM )KMBOU MPUPOJIBI);

*HaXOJUTh UHPOPMALIUIO O PACTCHUSX U
’KHBOTHBIX B HAYYHO-TIONYJISIPHOU JINTEPATYpE,
OMOJIOTHYECKUX CIIOBAPSIX

U CIIPAaBOYHHKAX, aHAIN3UPOBATH, OI[CHUBATh
e€ U IepeBOIUTH U3 OJTHOW (OPMBI B IPYTYIO;
*BBIOMPATH IICJICBBIC M CMBICIIOBBIC
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YCTaHOBKH B CBOHUX JECHCTBUAX U MOCTYIKAX
110 OTHOIIEHUIO K KUBOW NPUPOJIE.

YetoBek u ero 310POBLEC

*XapaKTepPU30BaTh OCOOCHHOCTH CTPOCHUS U
IIPOLIECCOB

KU3HENIEATEIIbHOCTU OpraHu3Ma 4eaoBeKa, X
IIPAKTUYECKYIO 3HAUUMOCTB;

*IIPUMEHATH METOJ(bI OMOJIOTHYECKOW HAYKU TPHU
U3Y4YEHHH OpraHHM3Ma 4eJioBeKa: IPOBOJUTH
HAOJIOACHNUS 32 COCTOSTHUEM COOCTBEHHOTO
OpraHu3Ma, U3MEPEHUs, CTABUTh HECIIOXKHBIC
OMOJIOTUYECKHE IKCTIEPUMEHTHI U OOBSCHATH X
pE3yJIbTaTHI;

*HMCII0JIB30BAaTh COCTABIIAIOIINE UCCIIEI0BATEIbCKON
Y IPOEKTHOM EATENBHOCTH 110 U3YYCHUIO
OpraHu3mMa 4ej0BeKa: IPUBOJUTH JOKA3aTeIbCTBA
POJICTBA YETIOBEKA C MIEKOIIUTAIOINMHU
KUBOTHBIMH, CPAaBHUBATh KJIETKH, TKaHU,
IIPOLIECCHI KU3HEICATEIbHOCTH OpraHnu3mMa
YeJIOBEKa; BBISBIIATH B3aUMOCBSI3U MEXKIY
0COOEHHOCTSIMH CTPOCHHUS KJIETOK, TKaHEeH,
OpPraHoOB, CUCTEM OPIaHOB U UX (PYHKUHAMU;
OpPUEHTUPOBATHCS B CUCTEME TI03HABATEIbHBIX
[EHHOCTEW: OLEHUBATh NHPOPMALIUIO 00
OpPraHHU3ME YEJIOBEKA,

IIOJIy4a€My0 M3 Pa3HbIX HCTOYHUKOB,
MOCTIE/ICTBUS BIUSHUS (DAaKTOPOB pUCKa Ha
3I0POBBE YEIIOBEKA.

*HCII0JIb30BaTh HA IPAKTUKE MPUEMBI
OKa3aHUs NEepBOU

MOMOIIM TP TMPOCTYIHBIX 3a00JICBaHUSAX,
0’KOTax, 0OMOPOKEHUSIX, TPaBMaXx, CIIACEHUU
YTOIAIOLIET0; PallMOHAIILHON OpraHu3aluu
TpyJa U OTIbIXa; MPOBEACHUS HAOMIOJACHUH 32
COCTOSIHUEM COOCTBEHHOI'O OpraHU3Ma;
*BBIJICTIATh ICTETUYECKUE JOCTOMHCTBA
4eJI0BEYECKOI0

Tena;

*peann30BBIBaTh YCTAHOBKH 370pOBOro 00pasa
KU3HY;

*OpPUEHTHUPOBATHCS B CUCTEME MOPATIBHBIX
HOPM U LICHHOCTEN IO OTHOILECHMIO K
CcOOCTBEHHOMY 3/J0POBBIO U 3/J0POBBIO APYTUX
JIIOAEH;

*HAXOJIUTh B yYEOHON U HAayYHO-TIONYJISIPHOU
auTepaType uHpopMmaluo o0 opranumMe
YesoBeka, opopmitsTh eé

B BUJIE YCTHBIX COOOIIEHUI, TOKIII0B,
pedepaToB, npe3eHTAIUH];

*aQHAJIU3UPOBATh U OLICHUBATH LIEJIEBHIC U
CMBICJIOBBIE€ YCTAHOBKHU B CBOMX JEHCTBUSIX U
MOCTYIKaX 110 OTHOLLEHUIO

K 3/10pOBBIO CBOEMY U OKPYKAIOIINX;
MOCIIEACTBHS BIUAHUA (DAKTOPOB PHCKa Ha
3JI0pOBbE YEJIOBEKA.

OO01e OMOIOrMUYECKHA

€ 3aKOHOMCPHOCTHU

*XapaKkTepHU30BaTh 001IMEe OMOTOrHYECKHe
3aKOHOMEPHOCTH, UX MPAKTUICCKYIO0 3HAUNMOCTb;
*IIPUMEHSTh METOAbl OMOIIOTUYECKOW HAYKU IS
M3y4YeHUs 00X OMOIOTUUECKUX
3aKOHOMEPHOCTEH: HAOII0AaTh U OMUCHIBATh
KJIETKA Ha FOTOBBIX MUKpOIIpenaparTax, Ko-
CUCTEMBI CBO€H MECTHOCTH;

*HCIIOJTH30BAaTh COCTABIISIOIINE IPOSKTHOW 1
HCCIIEIOBATENBCKOM I€ATeIbHOCTH TI0 U3YUYECHUIO
00mux OUOJOTHYECKUX 3aKOHOMEPHOCTEH,
CBOMCTBEHHBIX KUBOU NMPUPOJE; MPUBOAUTH
JI0Ka3aTeJIbCTBA HEOOXOIUMOCTH 3aITUTHI
OKpYKaroIlel Cpeibl; BBIACTSATh OTIHYUTEIbHBIE
MPU3HAKH KUBBIX OPraHU3MOB; CYIIICCTBCHHBIC
MPU3HAKA OMOJOTHYECKUX CHCTEM U
OMOJIOTUYECKHUX MPOIIECCOB;

*OPHEHTUPOBATHCSI B CHUCTEME MO3HABATEIILHBIX
IIEHHOCTEH: OIEHWBATh HH(POPMAITHIO O
JeSITeIbHOCTH YEJIOBEKa B MIPUPO/IC, TOTy4aeMYIO
W3 pa3HbIX UCTOYHUKOB;

*BBIJIBUTATh TUIIOTE3bI O BO3MOKHBIX
IIOCIICACTBUAX ACATCIIBHOCTHU YCJIOBCKA B
dKOCHCTEMax U Ouocdepe;

*apr'yMEHTUPOBATh CBOIO TOUKY 3pEHHUS B XOE
JUCKYCCHH T10 00CYXICHUIO TI100aIbHbBIX
9KOJIOTUYECKUX TTPOOIEM.
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*aHAJIM3UPOBATHL U OLICHUBATH IMOCIICACTBUA
ACATCIIbHOCTHU YCJIOBCKA B IMMIPUPOIC.

Y4eOHO-MeTOAHYECKOEe H MaTePHAJIbHO-TEXHHYECKoe odecredeHue 00pa3oBaTe/ibHOIO0
npouecca

Jnis peanuzanmu neneid M 3aaad o0ydeHus OMOJIOTHU N0 JAaHHOM MporpamMe HCIOJIb3YeTcs
YMK 1o 6uosorun O6pa3oBaTeIbHOM CUCTEMBI «AJITOPUTM ycIiexay (u3narenscTBo «BeHrana-
I'pad»).
1. buonorus. 5 — 11 xnaccer: mporpammsel / M.H. [Tonomapesa, B.C.Kyumenko, O.A. Kopauiosa.
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2. N.H. TIlonamapesa, N.B. Huxomnaes, O.A. Kopaunosa. buomnorus. 5 k1. Y4eOHUK A1l ydarmmxcs
o0meo0pa3oBaTeNbHBIX yupekaeHuit. - M.: Berrana-Ipad, 2014.
3. N.H. Tlonamapesa, O.A. Kopaunosa, B.C. Kyumenko. bruomnorus. 6 k1. YueOHUK [T ydalyxcst
o01eo0pa3oBaTeNbHBIX yupeskaeHuit. - M.: Berrana-Ipad, 2014.
4. B.M.Koncrantunos, B.I'. babenko, B.C. Kyumenko. buonorus: JXuBoTHsie
7 knacc. M.: Benrtana-I'pad, 2014.
5. AT [paromunos, P. JI. Mam. buonorus. buonorus. 8 wi.. YueOHUK it yyarmxcsi oOmmeo0-
pazoBaTeNbHBIX yapexieHuil. - M.: Benrtana-I'pad, 2014.
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muxcs o0reodpa3oBaTenbHbIX yupexaeHuil.- M.: «Benrtana-I'pady», 2014.
7. N.H. ITonamapesa, 1.B. Hukonaes, O.A. Kopaunosa. buomnorus: 5 kI1.: MeToyeckoe nocooue. -
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noco6ue - M.: Benrana-I'pad, 2015.
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Omonorus: 5-9 Kiaccel: MeToanueckoe mocobue - M.: Benrana-I'pad, 2015.
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