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IHosicuuTedLHAA 3aMHCKA.

Pabouas mporpamma coctaBieHa Ha ocHOBe [IpuMepHOil mporpaMMel 0 OHOJIOTUHU CpeaHEro (TIOJTHOTO)
obmero oOpaszoBanus (0a30Bblii ypoBeHb) (COOpPHHMK HOPMATUBHBIX JOKYMEHTOB. buosorus.
[Ipumepnsie nporpammel o Ouonoruu. CocraButenu: D. [[. Juenpos, A. I. ApkagbeB. Mocksa
Hpoda. 2007), IIporpammsl cpeanero (moiaHoro) ob6mero obpasoBanus mo Omomormu. 10 - 11
Kinaccel. ba3oBwiii ypoBenb. ABTopsl U. b. Aradgonosa, B.1. CuBormnazos,

st peanuzanuu mporpammbl ucnonbdyercs ydeOnuk: B. M. Cuormazos; U. b. Arocdonosa; E. T.
3axapoBa. «buosiorus. O6mias 6uosiorus. baszoswiit ypoBenb. 10-11 kmaccei»; Mocksa. Jpoda 2021
r. [Iporpamma paccuntana Ha 34 yaca B roja, 1 yac B HeJeJ110.

Nzyuenne 6uonoruu B 10-11 kimacce HampaBIIeHO HA JOCTHIKEHHUE CIIETYIO IITH X

neJen:

OCBOCHHE 3HAHUH O OHONOTMYECKHX cHUcTeMaxX (KIeTKa, OpraHHU3M); MCTOPUU pa3BUTHUS
COBPEMEHHBIX MPEJICTaBICHUN O >KUBOW MPHUPOJE; BBHIJAIONMXCA OTKPHITHSAX B OMOJIOTHYECKOM
HayKe; poJ OMOJOTUYECKONH HayKu B (POPMUPOBAHMHM COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHHBI
MHPA; METOJaX HAydHOTO MTO3HAHNUS;

- OBJIaJICHUE YMEHHUSMH OOOCHOBBIBATH MECTO M POJIb OHUOJOTHYECKUX 3HAHUN B MPaKTHUYECKOU
NESITeIbHOCTH ~ JIIOJIEH, pPa3BUTHU COBPEMEHHBIX TEXHOJOTHUW; TMPOBOAWUTH HAOMIOJCHHUS 34
HKOCHUCTEMAMH C LEJIbI0 UX OMUCAHUS U BBISBICHUS €CTECTBEHHBIX U aHTPOIIOTEHHBI X N3MEHEHU;

- HaxOJUTb U aHAJIU3UPOBATb UH q)OpMaHI/IIO O JXUBBIX 06T)€I(TaX;

pPa3BHUTHE MMO3HABATEJIBHBIX HHTEPECOB, HHTEIICKTYalIbHBIX U TBOPYECKU X CIIOCOOHOCTEH B TIpoliecce
W3Y4YEHHUs BBIIAIONMXCS JOCTHKEHUU OMOJIOTHH, BOLIEANMX B OOIIEUETOBEUECKYIO KYIbTYPY;
CJIIOHBIX U TMPOTUBOPEUYMBBIX MYyTEH Pa3BUTHS COBPEMEHHBIX HAy4HBIX B3TJISAIOB, HIACH, TEOPHH,
KOHIICTIIIUHA, Pa3IMYHBIX TUITOTE3 (O CYIHOCTH W IPOMCXOXKJACHUHU KU3HH, YEIOBEKa) B X0A¢ paboThI
C Pa3IMYHBIMU UCTOYHUKAMH WH (QOpMAIIMU; BOCIHUTAHHUE YOCKICHHOCTH B BO3MOXKHOCTH MO3HAHUS
KUBOW TMPUPOJBI, HEOOXOJAUMOCTH OEpPEeKHOTO OTHOUIICHUS K MPUPOJHON cpele, COOCTBEHHOMY
3M0POBBIO; YBAXKCHHS K MHEHHUIO ONIOHEHTa TMpPU OOCYXIACHHH OWOJIOTHYSCKUX MPOOIIeM;
WCIIOJIb30BAHME TIPUOOPETEHHBIX 3HAHWUW W YMEHHH B TIOBCEJHEBHOM IKM3HHW I OIIEHKU
MOCJEACTBUN CBOEH JEATEIBHOCTH MO OTHOILICHHUIO K OKPY’KAIOIIEH Cpele, 3J0POBbIO APYTUX JIHOIEH
U COOCTBEHHOMY 3/I0pOBb10; 000CHOBAHUS U COOJIIOIeHUS Mep Mo puiakTuku 3a00JeBaHUM, IPaBUIT
MOBE/ICHUS B IPUPOJIE.

3agaumn:

GbopMHUpPOBaHKE Y IIKOJBHHKOB €CTECTBEHHOHAYYHOIO MHPOBO33PEHHS, OCHOBAHHOIO Ha IMOHMMAaHWHU
B3aWMOCBSI3M DJIEMEHTOB KUBOW W HEXUBOU INpUupoabl, OCO3HAHHMH UYCIIOBCKa KaK 4aCTU IPUPOALI,
npoz[yKTa 3BOJJIFOIITN U )KPIBOﬁ IpUpOabI;

q)OpMI/IPOBaHI/Ie Yy HIKOJIBHHU KOB 3KOJIOTHYCCKOTO MBINUJICHHS WU HABBIKOB 310 pOBOT'O O6p333 JKN3HHU Ha
OCHOBE YMEJIOTO BJIaJICHUS CII0CO0aMH CaMOOPTaHHU3aIUH KU3HECATEIIbHOCTH,

IpUOOpEeTeHHE LIKOJIBHUKAMH OIBITAa Pa3HOOOpPa3HON MPAKTUYECKOH JI€ATEIbHOCTH, OIbITA MTO3HAHUS U
CaMOIIO3HAHUs B IPOLECCE H3YUEHUS OKPYKAIOIIETO MUPa;

BOCITUTaHHE TPaXJAHCKOW OTBETCTBEHHOCTH M MPABOBOT'O CAMOCO3HAHUsS, CaMOCTOSATEIBHOCTH U
WHUIIMATUBHOCTH YYaIIMXCA Yepe3 BKIIOYEHUE MX B MO3UTUBHYIO CO3HAATENIBHYIO IKOJIOTHYECKYIO
NeATeIbHOCTb.

MeToanyeckue 0co0e HHOCTH M3YyYeHHsI NMpeIMeTa.

Pabouas mporpamma nmpeaycMmarpuBaet GOpMHUPOBAHKE Yy yIaIIUXCS 00 MIeydeOHbIX YMECHUN W HABBIKOB,
YHUBEPCATBHBIX CHOCOOOB NEATEIBHOCTH M KIIOUEBBIX KOMIETEHIMH. B 3ToM HampaBieHuu



MIPUOPUTETAMH SIBJISIOTCSI: UCIIOJIB30BAHKE VISl O3HAHUS OKPYKAIOIIEr0 MUPa Pa3IMYHBIX METOOB
(HaOmroieHus, U3MEPEHUS, OMBITHI, SKCIIEPUMEHT); HCIIOIB30BAHUE ISl PEIICHUS IMO3HABATENbHBIX
3a7a4 pa3UYHBIX HCTOYHUKOB WH(popManuu; coOII0ICHIE HOPM | MPAaBUJI MMOBEICHUS B KaOWHETE
OUONIOTHH, B OKpYXKAIOIIEH cpeJie, MpaBUil 3J0POBOTO 00pa3a KHU3HH.

Hcnonbzyembie GOpMbI KOHTPOJIS M yu€Ta ydeOHBIX M BHEYUEOHBIX JOCTUKEHUM ydallM XCs:

- TeKyluas arrectanus (TeCTUpoBaHUs, paboTa MO0 UHAUBUIYaJbHBIM KapTOUKaM, CaMOCTOSATEIbHBIC
paboThl, MPOBEPOUYHBIC PAOOTHI, YCTHBIN U TUCEMEHHBIN OMPOCHI);

- aTTecTainus Mo UToTaM 00ydYeHUs 3a YUETBEPTh (TECTUPOBAHUE, TPOBEPOUHBIE pabOTHI);

- aTTecTaius Mo UTOTaM roja;

- ¢opMmbl yuyera JOCTHIKEHHH (ypouHas AesTeNbHOCTh, aHAIN3 TEKYIIeH YCIeBaeMOCTH, BHEYPOUHAas
JeSITeJIbHOCTb — y4acTHE B OJTUMITHA1aX, TBOPYECKU X OTYETaX, BBICTABKaX, KOHKypcax u T.J.)

OcHoBHOU (HOpMOI OpraHm3aluy y4eOHOTO MpoIlecca SBISETCS KIIACCHO-ypouHasi cucrema. B
KauecTBE JIOTOJHUTEIBHBIX (OPM OpraHU3aIuu 00pa30BaTEIBHOIO MPOLlecca UCIONIb3YeTCs CHCTEMa
KOHCYJITAIlMOHHOW TOJCPKKHU, HHAMBUyAIbHBIX 3aHITUH, CAMOCTOSATENbHAs paboTa ydanmXxcs ¢
MCIOJIB30BAHUEM COBPEMEHHBIX MH ()0 PMAITMOHHBIX TEXHOJIOTHH.

B ocHoBe ocymiecTBieHus 1eneid 00pa3oBaTeNbHON MPOrpaMMbl 00yUEHUS UCTIOIB3YeTCsl JIMYHOCTHO -
OpPUEHTHUPOBAHHBIE, TYMAaHHO-JTMYHOCTHBIE, HHPOPMAIITMOHHBIE TEXHOJIOTHUH, Pa3BUBAIOIICe 00 yICHHE,
y4eOHO-TTOMCKOBAs € ATEIBHOCTb.

OmauM w3 yclnoBuUid  (QOpMUpPOBAHUS KOMIIETEHIMHA SIBJISICTCSI — BHEAPEHUE COBPEMEHHBIX
MeAarornue CKMuX TEXHOJIOTUH, B TOM YHCIIC HHTEPAKTHBHBIX. VIHTepaKTHBHEIE TEXHOJIOTHH 00JIaatoT
pSAIOM  OCOOEHHOCTEW, MO3BOJSIOIIMX C JOCTAaTOUYHOM 3((EKTUBHOCTHIO HCIOIB30BATH HX B
nporecce 0o0ydeHHs OMOJIOTHH: OpPTaHM3YIOT IpoLlecC MPUOOPETEeHHs] HOBOTO ONbITAa M OOMEH
UMEIOIIIMMUCS, TIO3BOJISIIOT MaKCHMMAaJbHO HMCIOJIB30BATh JIMYHOCTHBIA OIBIT KaXJIOTO yJ4acTHHUKA,
UCIOJB3YIOT COIMAIbHOE MOJCIMPOBAHME, OCHOBBIBAIOTCS Ha arMmocdepe COTpyAHHUYECTBA,
YBaXKEHUS MHEHHS Ka)JI0TO, CBOOOTHOTO BHIOOPA IMYHBIX PELICHUI.

INTAHUPY EMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
JIn4HOCTHBIE pe3yJIbTAThI:

1) poccuiickyr0 TIpa)IaHCKYIO HAEHTHYHOCTb, MaTPUOTH3M, YBaXEHHE K CBOEMY HAapoAdy, UYBCTBa
OTBETCTBEHHOCTHU Tiepesl PonuHol, ropgoctu 3a cBoM Kpail, cBoro PoauHy, nmponuioe U HacTosiiee
MHOTOHAI[MOHAJILHOTO HapoJa Poccun, yBaskeHHe rocy1apcTBEHHBIX CUMBOJIOB (Tep0, quiar, THMH);

2) TpaXIaHCKYI0 MO3MWIMI0 KaK AKTUBHOTO M OTBETCTBEHHOIO 4YIIeHA POCCHUHCKOTO OOIIeCTBa,
OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIC MPaBa M 00s13aHHOCTH, YBAXKAIOIIETO 3aKOH M MPABOIMOPSAOK,
00JTaJal0IIETO YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPaIUIMOHHBIE
HallMOHAJBHBIC U 00IICYETIOBEYECKUE TYMAHUCTHYECKUE U JEMOKPATUYECKUE IIEHHOCTH;

3) TOTOBHOCTH K CiykeHUi0 OTeUecTBY, €ro 3aIuTe;

4) copMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U
OOILIECTBEHHOM MNpPaKTUKUA, OCHOBAHHOIO Ha JHAlOre KyJIbTyp, a TakkKe pa3IuuHbIX (opM
OO IIECTBEHHOTO CO3HAHUS, 0CO3HAHHUE CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;

5) cdopMHpOBaHHOCTH OCHOB  CaMOpa3BUTHS W  CaAMOBOCIIMTAHHS B  COOTBETCTBHH  C
O0IIeYeIOBEUECKUMU I[IEHHOCTSIMH W HJCalaMH  TPaXJAHCKOTO OOIIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOATEIbHOM, TBOPYECKON U OTBETCTBEHHOU JIEATETBHOCTH;

6) TOJICPAHTHOC CO3HAHUC U IMOBCJACHUC B IMOJUKYIBTYPHOM MHUPEC, TOTOBHOCTb U CIIOCOOHOCTh BECTH
Aauajor ¢ ApyruMua JIXOAbMHU, OOCTUIaTb B HEM B3aMMOIIOHHUMAHUA, HAXOAUTH 06HII/IC Oocjin Hu
COTpyAHHUYATh A HUX JOCTUIKCHUA, CII0COOHOCTH IMPpOTUBOCTOATL HACOJIOTMU OKCTpECMHU3MA,
HallMOHaJIM3Ma, KCGHO(1)06I/II/I, AUCKPUMHHAIMK 10 COOMUAJIBHBIM, PCIUIHO3HBIM, PpPAaCOBLIM,
HallMOHAJIBHBIM ITPpHU3HAKaM U JPYIUM HCTATUBHBIM COIUAJIbBHBIM SABJICHUSAM



7) HaBBIKM COTPpYJHUYECTBA CO CBEPCTHHKAMH, JI€TbMHU MJIIQJIIETO BO3pPacTa, B3pPOCIBIMH B
o0pa3zoBaTeNbHOM, OOLIECTBEHHO IIOJE3HOH, Yy4eOHO-HCCIeI0BATENbCKOW, MPOEKTHOW M JPYTHX
Buaax ACATCIbHOCTH,

8) HpaBCTBEHHOE CO3HAHME U MMOBEICHNUE HAa OCHOBE YCBOSHUS OOIIEYEIOBEYE CKU X IICHHOCTEH;

9) TOTOBHOCTH M CITOCOOHOCTH K 00pa30oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha MPOTSDKEHUH BCEl
KHU3HU, CO3HATEIIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJOBHUIO YCHEIIHON
po (hecCHOHATBHOM M OO IIIECTBEHHOM JIESITETbHOCTH;

10) scTeTMdyeckoe OTHOIIEHHE K MHpPY, BKJIIOYas OSCTETUKY ObITa, HAyYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OO IIECTBEHHBIX OTHOIICHUI;

11) mpuHATHE W peaJM3aluio IEHHOCTEH 3I0pOBOr0 M 0€30MacHOro o0pasza XU3HH, MOTPEOHOCTH B
(M 3MYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHSTHSAX CHOPTHBHO-030OPOBUTEIBHON [ESATEIBbHOCTHIO,
HETIPUATUE BPEIHBIX IPUBBIUEK: KypEHUS, YITOTPEOJIICHUS AIKOTOJIsI, HAP KOTH KOB;

12) GepexxHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3MYECKOMY M TICHXOJIOTHYECKOMY
3I0POBBIO, KAK COOCTBEHHOMY, TaK U IPyTUX JIFOACH, YMEHUE OKa3bIBaTh MEPB YO TTOMOIITb;

13) oco3nanHbIi BEIOOp Oyayieil mpodeccun U BO3MOXKHOCTEH pealn3aiu COOCTBEHHBIX )KU3HEHHBIX
MJAHOB; OTHOIICHUE K MPO(SCCHOHATBFHON NEATENBHOCTH KAaK BO3MOXKHOCTH Y4acTUS B PEUICHHHU
JUYHBIX, 00 IIECTBEHHBIX, TOCYIaPCTBEHHBIX, 00 IICHAIIMOHAILHBIX TTPOOJIEM;

14) Cq)OpMI/IPOBaHHOCTL 9 KOJIOTHYECKOT'O MBIIIIJICHU A, IIOHUMaHUA BIUIAHUA COIUAJIbHO -3KOHOMHUYCCKHU X
npoueccoB Ha COCTOSAHHUC HpHpOHHOﬁ U COIHaJbHOU CpCabl, HpI/IO6peT€HI/Ie OIIbITa 5KOJIOIO-
HaHpaBHeHHOﬁ JACATCIBHOCTH

15) OTBETCTBEHHOE OTHOIIEHWE K CO3/IaHUID CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHATUS LEHHOCTEH
CEMENHOM KU3HHU.

MeTanpeaMeTHbIE pe3y/abTaThl:

1) YMEHHUE CaMOCTOATCIbHO ONPCACIIATh LCJIHM ACATCIBHOCTU MW COCTaBJIATH IIJIAHBI ACATCIBHOCTH,
CaMOCTOATCJIBHO OCYIICCTBJIATh, KOHTPOJIUPOBATE U KOPPCKTHUPOBATH ACATCIBHOCTH, UCIIOJIB30BATh
BCC BO3MOXKHBIC PECYPCbl Jd MJOCTHUIKCHUA ITOCTABJICHHBIX ueger wu pceaim3aliu I1JIaHOB
JCATCIIBHOCTH BBI6I/IpaTI> YCIICHIHBIC CTPATCTUH B PA3JIMYHBIX CUTYallUAX

2) yMeHHE MPOAYKTUBHO OOINAThCS M B3aMMOJCHCTBOBATh B IPOIECCE COBMECTHOW ESTEIIbHOCTH,
YIUTBHIBATb TO3ULIMH IPYTHX YYACTHUKOB JESTENbHOCTH, 3¢ (HEeKTUBHO pa3pemaTbh KOH QIHKTHI;

3) BnaJeHHe HaBbIKAMH IO3HABATEIbHOM, Yy4eOHO-UCCIEIOBATENbCKOW M NMPOEKTHOM JeATEeNbHOCTH,
HaBbIKAMH pa3pelIeHuss MpoOJeM; CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSATENIBHOMY IOHUCKY
METOJIOB pEUICHUS NPAKTUYECKU X 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IIO3HAHU;

4) TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIIbHON WH (JOPMaIlMOHHO-TT03HABATEIBHON JESTEIbHOCTH,
BJIaJICHNE HAaBBIKAMU IOJIYYE€HHUsSI HEOOXOAUMOU MH(pOopMalluy U3 CIOBAapel pa3HbIX TUIIOB, YMEHUE
OPUEHTUPOBAThCS B  PA3MUYHBIX HCTOYHHMKAX MH(OpMALlMM, KPUTUYECKA OLEHUBATh U
WHTEPIPETUPOBATH MH OP MALIHIO, IO YIaEM Y0 U3 Pa3THYHBIX HCTOYHH KOB;

5) yMeHHe HCIOJIb30BaTh CPEACTBA WH(GOPMAMOHHBIX U KOMMYHHUKAI[MOHHBIX TE€XHOJIOTHH (manee -
HKT) B pemeHnn KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3alMOHHBIX 3aJla4 C COOJII0Ie HUEM
TpeOOBaHUIM >PTOHOMMKH, TEXHHKH O€30MaCHOCTH, T'MTUEHBI, pecypcocOepekeHusi, MpPaBOBBIX U
STHUYECKUX HOPM, HOPM MH POPMAIIMOHHON OE€30IaCHOCTH ;

6) YMCHHE ONIPCACTIATh HA3HAUCHUC U q)YHKI_II/II/I Pa3InYHbBIX CONUAIIBHBIX UHCTUTYTOB;

7) yMeHHE CAaMOCTOSTEIbHO OLIEHUBATh U IPUHUMATh PEICHUs, ONPEAEIAIONMEe CTPATErui0 MOBEICHUS,
C YU4ETOM I'PaKJTaHCKH X U HPABCTBEHHBIX [IEHHOCTEH;

8) BJIaACHHUC A3bIKOBBIMU CPCACTBAMU - YMCHHC ACHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pCHUA,
HCIIOJIB30BAaTh aICKBATHBIC A3bIKOBBIC CPCACTBA,;



9) BnajeHue HaBBIKAMHM MO3HABATEIBHON peduIeKCMH KaK OCO3HAHHUs COBEpIIAeMbIX NEUCTBUN U
MBICIIUTENBHBIX MPOLECCOB, MX PE3YJIbTaTOB M OCHOBAHWM, TPaHUIl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX IT03HABATENBHBIX 337a4 U CPEICTB UX JOCTHUKEHUSL.

MeranpeaMeTHbIE pE3yIbTaThl OCBOEHMSI OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl MPEICTABJICHBI
TpeMs IpylIaMu yHUBEpCAIbHBIX yueOHbIX neiictuil (Y Y /).

IIpeameTHBIE pe3yabTaThl:
B no3HaBarenbHOM (MHTEIJIEKTyallbHOM ) cepe:

BbIJICTICHNE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX OO BEKTOB (OTIMYUTENBHBIX MIPU3HAKOB KUBBIX
OpPTaHM3MOB; KIETOK M OpPTaHW3MOB pACTEHUH, XUBOTHBIX, TpHOOB W OaKTepuii; OpraHU3Ma
YeNoBeKa; BUIOB, 3KOcUCTEM; Ouocdepsl) U mpoieccoB (0OMEH BEIIECTB M MPEBPAIICHUS YHEPTUH,
MUTAaHHUE, JbIXaHUE, BBIJICJIEHUE, TPAHCIOPT BEILNECTB, POCT, Pa3BUTHE, PA3MHOXKEHUE, PETYISLHs
KHU3HEJCATEIILHOCTA OPTaHU3Ma; KpYTOBOPOT BEIIECTB M MPEBPAIICHUSI YHEPTUH B IKOCUCTEMAX);

XapaKTePUCTHUKA COAEPKAaHUS OHOJIIOTHYECKHX TEopuil (KIETOYHAs, OJBOJIOIUOHHAS TEOpHUSA
Y. apsuna), yuenuss B.W.Bepuanckoro o Owmocdepe, 3akoHoB [.MeHnens, 3aKOHOMEPHOCTEH
W3MEHUYMBOCTH, BKIa/1a BBIIAIO M XCSl YYCHBIX B pa3BUTHE OMOTOTUYECKON HAYKH;

MpUBEICHUE J0KA3aTeNbCTB (apTyMEHTAIMs) POJICTBA YEIOBEKAa C MIICKOMUTAIOUIMMHU >KUBOTHBIMU;
B3aMMOCBSI3M UYEIOBEKa M OKpYXKAIOMEH Cpeabl; 3aBUCUMOCTH 3/J0pOBbsS YeJIOBEKa OT COCTOSHUS 5
OKpYyKalolled cpeapl; HEOOXOIUMOCTH 3alldThl OKpYXKAIOIIeH cpeabl; COONIOACHHUS Mep
npoQUIAKTUKA 3a00JE€BaHUMN, BBI3BIBAEMBIX PACTCHHUSMHU, >KUBOTHBIMHU, OaKTepusMU, Tpubamu u
BUpyCaMH, TpaBMaTui3Ma, crpeccoB, BUY-uHQekunn, BpeAHBIX MPHUBBIYEK, HAPYIICHUS OCAHKH,
3peHUs, CIyXa, MH (PEKIIMOHHBIX U MTPOCTYTHBIX 3a00JICBaHU;

K1accupuKauss - ONpeaeNieHue MPUHAICKHOCTH OHOJOTUYECKUX OOBEKTOB K OIpeeseHHOM
CHUCTEMATHUYECKOU TP YIIIIE;

OOBbsICHEHHE pOoJIi OWONIOTUM B MPAaKTUYECKOW MAESATeTBHOCTH IIONEH; MecTa M POJIM YeloBeKa B
MPUPOJIE; POJCTBA, OOMHOCTH MPOUCXOKACHHUS M DBOJIONHMHN PACTEHUU U JKUBOTHBIX (Ha MpUMeEpe
COIIOCTABJICHUSI OT/ACNBHBIX TPYII); POJIU Pa3IMYHBIX OPTAHW3MOB B KM3HU YEJIOBEKA; 3HAUCHUS
OMONIOTHYECKOTO pa3HooOpaszus Ay coXpaHeHUs Onocdepbl; MEXaHM3MOB HACIEICTBEHHOCTH H
MU3MEHUYMBOCTH, TPOSBICHUS HACIEJCTBEHHBIX 3a00IeBaHUN y 4YelnoBeKa, BUI000pA30OBaHHS H
MPUCIIOCOOJIEHHOCTH;

pasnuyeHre Ha TaOJHMIlaX YacTeil M OpTaHOWIIOB KIETKH, OPTaHOB M CHCTEM OpPTaHOB YENOBEKa; Ha
KHUBBIX O0BEKTaX M TaONMIaxX OpPraHoB IIBETKOBOTO pACTEHUs, OPTaHOB W CHUCTEM OpPTaHOB
KUBOTHBIX, PAaCTeHUN pPa3HBIX OTJIENIOB, JXUBOTHBIX OTHENBHBIX THIIOB M KIaccoB; HauOoiee
pacpoCTpaHEHHBIX PACTCHUH W JIOMAIIHUX JKUBOTHBIX, Ch€JIOOHBIX M SIIOBUTHIX TPUOOB, OMACHBIX
JUIS 4€JIOBEKA PACTCHHUH M )KUBOTHBIX;

CpaBHCHUC OHOJOTHYCCKUX OOBEKTOB U mpouecCcoB, YMCHHE A€JIaTh BbBIBOABI U YMO3AKIOYCHHA HaA
OCHOBC CpAaBHCHU I,

BBISIBJICHME H3MEHYMBOCTH OpPTAaHMU3MOB; IPHUCIOCOOJIEHMM OpraHu3MOB K cCpeae OOMTaHus;
B3aMMOCBSI3el MEXAY OCOOEHHOCTSMHU CTPOCHHUS KIETOK, TKaHEW, OpraHoB, CHCTEM OpPTraHOB U HUX
byHKIUAMY;

OBJIaACHUC MCTOJaMMU OHOJI0THYECKOM HAayKu: Ha6J'IIOI[eHI/Ie M ONHCaHUe OHOJOIMYECKUX OOBEKTOB H
IIPOICCCOB; MOCTAHOBKA OHOJOTHYECKU X 9KCIICPHUMCHTOB U 00BSICHEHUE UX PE3YJIbTATOB.

3HAaHHUEC OCHOBHBIX IPAaBUJI MOBEACHUA B IPUPOJAC U OCHOB 3J0POBOTO 06pa3a KU3HU,

aHaIM3 M OIEHKA pAa3IMYHbIX TUIOTE3 CYNHOCTU >KU3HH, MPOMCXOXKICHHS >XU3HH M YEIOBEKa,
700 ATBHBIX HKOJIOTHYECKU X MTPOOIEM U YTl X peIIeHUs, TTOCTEICTBUN IEATETbHOCTH YEJIOBEKA B
pUpPOJE, BIUSHUS (PAKTOPOB PHCKA HA 3[I0POBBE YEIOBEKA.

3HaHUE U cOOJII0 ICHHE MTpaBuiI padOThl B KaOMHETe OMOIOTHH;



coOumoieHue mpaBui padboThl ¢ OMOJIOTHYECKU MU MTPUOOpaMU U HHCTPYMEHTAMH.

OCBOEHME M COOJIIOJIeHuE Mep NMpo(UIaKTUKA BUPYCHBIX 3a00JIeBaHUM, BPEAHBIX NPHUBBIYEK, MPABUII

MOBE/ICHUS B IPUPOJE.

[lnanupyemble pe3yJbTaThbl H3y4eHHs1 Y4eOHOTO npeameTa «buosiorus»

BrinyckHUK Ha 6230BOM YPOBHE HAYYHTCS:

packpbIBaTh Ha MpUMEpax pojib OMOJIOTHH B (POPMUPOBAHUU COBPEMEHHOW HaydHON KapTHHBI MHpa
U B IPAKTHYECKON AEATEIbHOCTH JIFOAEH ;

IMNOHUMATh M OIHKCBIBATL B3aMMOCBA3bL MCKAY CCTCCTBCHHLIMU HAYKaMU: 6HOHOm€ﬁ, (1)H3PIKOI>1,
XI/IMI/IeI‘/'I, yYCTaHaBJIMBATh B3aUMOCBA3b IIPUPOJHBIX SIBJ'ICHPIEI;

MOHUMATh CMBICI, pPa3Iu4aTh W OMNHCHIBATh CHUCTEMHYIO CBS3b MEXKJY OCHOBOIIOJATAO IIIMMHU
OMOJIOTMYECKUMU MOHATUSAMU : KIeTKa, OpTaHU3M, BUJI, IKOCUCTEMA, buocdepa;

HCIIOJIB30BATh OCHOBHBIC MCTOJAbl HAYYHOIO ITO3HAHHUA B y‘IC6HBIX OMOJIOTMY ECKHU X HCCIICAOBAHUAX,
NpOBOAUTL OJOKCOCPUMCHTHI 1O HU3IYUYCHUIO OMOJIOTHYECKUX OOBEKTOB U 5[BJ'I€HPII>1, 00 ACHATH
PE3YIbTAaThl SKCICPUMCHTOB, dHAJIU3UPOBATDb U X, (bOpMy.]'IHpOBaTI) BBIBOJbI,

(dbopMynIHpOBaTh THIOTE3bI HA OCHOBAHMHU NPEUIOKEHHOW OHOMOTHMYECKOH WHGoOpManuu u
npeaaratb BApHaHThl TPOBEPKHU TUIIOTE3,;

CpaBHUBATh OMoJIoTn4YeCcKue 00BEKTHI MECKOY co00ii o 3aJaHHBIM KPpUTCPpHUAM, ACJ1aThb BBIBOJbI U
YMO3aKIKOUYCHUA Ha OCHOBC CPABHCHU A,

00OCHOBBIBATh €JIMHCTBO JKUBOW M HEKUBON MPHPOJBI, POJCTBO KHUBBIX OPTAHU3MOB, B3aHMOCB SI3H
OpPTraHU3MOB U OKpYKaIOIIeH cpeabl Ha 0CHOBE OMOJIOTUYECKHU X TEOPHIL;

IPUBOJUTL INPUMEPHl BELIECTB OCHOBHBIX TPYIIN OPTaHUYECKUX COCAMHEHUH KieTku (OenKoB,
KHUPOB, YITIEBO/IOB, HYKICHHOBBIX KUCJIOT);

pacrno3HaBaTh KJIETKHd (IPOKApPUOT W DYKAPUOT, PACTEHUM W JKUBOTHBIX) IO OIMCAHHUIO, Ha
CXEMaTHYECKU X U300paKCHHAX; YCTAHABIMBATH CBSI3b CTPOCHUS U (DYHKIIUH KOMIOHEHTOB KIIETKH,
000CHOBBIBaTh MHOTO00Opa3ne KIETOK;

pacmo3HaBaTh MOMYJISAIUIO U OMOJIOTHYECKU BHJI 110 OCHOBHBIM IIPHU3HAKAM;
ONMUCHIBATh (FEHOTHII MHOTOKJIETOUHBIX PACTEHUH U )KUBOTHBIX IO MOP (OJIOTUUYECKOMY KPUTEPHUIO;
O0O0BSICHATH MHOTOOOpa3Ke OPraHUu3MOB, TPUMEHS Sl IBOIOIMOHHYIO TCOPHIO;

KTaccu UIIUPOBaTh OWOJIOrMueckue OOBEKTHI Ha OCHOBAaHUM OJHOTO WM  HECKOJBKHX
CYIICCTBEHHBIX MPHU3HAKOB (TUIIBI MHUTAHMS, CIOCOOBI JBIXaHUS M PA3MHOXKEHHS, OCOOCHHOCTH
pa3BUTHSA);

OOBICHATD IMPUYIUHBI HACJICACTBCHHbBI X 3360HeBaHHﬁ;

BBIABJIATH U3MCHYMBOCTE Y OPTaHU3MOB, 0O BICHSTh IMPOABJICHUC BUJOB U3MCHYUBOCTU, UCIT OJIb3YyA
3aKOHOMCPHOCTH U3MCHYUBOCTH , CpaBHUBATb HaCJICACTBCHHYIO )41 HCEHACJIC ACTBCHH YO
N3MCHYUBOCTD,

BBISIBJISITE MOpQoornuyeckue, (Pu3noNorHuecKre, MOBEICHYECKUE aJaNTalul OpraHu3MOB K cpejie
OOMTaHUS U ACHCTBUIO HKOJIIOTUYECKUX (HaKTOpPOB;

COCTaBJISITH CXEMBI MTEPEHOCA BEIIECTB U YHEPTUH B IKOCUCTEME (I[ETIH MU TAHUSN);

MPUBOJUThL JI0KA3aTeNbCTBA HEOOXOAMMOCTH COXpaHEHUs OuopaszHooOpasus Uil YCTOWYMBOIO
Pa3BUTHS U OXpaHbl OKPYXKAKOIIEH Cpenbl;



e OIICHWBATHh JIOCTOBEPHOCTH OMOJIOTHYECKOW HWHQOpMaIiH, MOTY4EHHOW W3 Pa3HBIX HCTOYHUKOB,
BBIJICNIATH HEOO XOUMYIO WH (JOPMALIHUIO /TSI MCIIOIh30BAHUS €€ B Y4€OHOU IESITeTBHOCTH U PEIICHUN
MPaKTUYECKU X 3a]a4;

e TIPEACTABIATH OMOJIOTHYECKYI0 HWHQOpMAIMI0 B BHUJE TEKCTa, TaOmMIlel, Tpaduka, AUarpaMMbl U
JIeNIaTh BHIBOJIBI HA OCHOBAHUH MPE/ICTABICHHBIX JaHHBIX;

e OIICHWBATH POJIb JOCTHIKEHUH T€HETUKHU, CEICKIINH, OMOTECXHOJOTHH B MPAKTHICCKOU JCSITEIBHOCTH
YeJIOBEKA U B COOCTBEHHOM KU3HH;

e OOBICHATHL HEraTUBHOE BJIUSIHHE BCIIICCTB (amcoron;[, HHUKOTHHA, HApPKOTHYCCKHUX BCH.IGCTB) Ha
3apOJAbINICBOC Pa3sBUTHUC YCJIOBCKA,

e OOBACHATH NOCIEICTBUS BIUSHUSA MyTareHOB;
e OOBSICHATH BO3MOYKHBIC IPHUMHBI HACIIEICTBEHHBIX 3a00J1€BaHU.
BhinycKkHHMK Ha 6230BOM YPOBHE IOJYYHT BO3MOKHOCTh HAYYUThCH

e JaBaTh Hay4yHOE OOBSCHEHUE OMONOTMYECKUM (akraM, MporeccaM, SBJICHHUSIM, 3aKOHOMEPHOCTSIM,
UCIIONB3Ysl OMOJIOTHYECKUE TeopuH (KJICTOYHYIO, SBOJIOLNHMOHHYIO), yueHue o Omocdepe, 3aKOHBI
HACJIEJICTBEHHOCTH, 3aKOHOM EPHOCTH U3MEHUYNUBOCTH;

® XapakKTepui3oBaTb COBPCMCHHBLIC HAIIPABJIICHHUA B PAa3BUTHH 61/IOJ'IOI'I/II/I; OIMHMCBhIBATHh HX BO3MOXHOC
HCITIOJIb30BAHHUEC B HpaKTquCKOﬁ ACATCIBbHOCTH,

¢ CpaBHHUBAThb CITOCOOBI JCJIICHUA KJICTKU (MI/ITOS n Meﬁ03);

e pemarh 3amayd Ha nocTpoeHue ¢parmeHta BTopoi nenu JHK mo mpennoxenHomy ¢parMeHTy
nepsoit, ”PHK (MPHK) no ygactky JAHK;

e peIaTh 33Ja4¥ Ha ONpPEJIEICHUE KOJIMYECTBA XPOMOCOM B COMATHYECKHMX M TIOJIOBBIX KIETKaX, a
TaKkke B KIETKaX Iepel HavyaloM JeleHus (Meio3a WM MHTO3a) W IO €ro OKOHYaHWuu (Jjis
MHOTOKJIETOYHBIX OPTaHHU3MOB);

e pemarh TEHETHMYECKHE 3aJayd Ha MOHOTHOPHJHOE CKPEHIMBAHHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO  CKPEUIMBAHHS, TPUMEHSA  3aKOHBI  HACIEJACTBEHHOCTHM W  HCIOJB3Ys
OMOJIOTUUYECKYIO TEPMUHOJIOTUIO M1 CUMBOJIUKY;

e YCTaHaBJIMBATb THUII HACJICAOBAHHA W XapaKTE€p MPOABJICHUA MpPU3HAKa II0 3aJJaHHOM CXeMe
pOHOCHOBHOﬁ, MpUMCHAA 3aKOHBI HACJIC ACTBCHHOCTHU ;

e OLICHUBATH pE3yJbTaThl B3aUMOJCHCTBUS YEJIOBEKA M OKPYXKAIOLEH Cpeabl, MPOTHO3UPOBATH
BO3MOYKHBIE MOCIEACTBUS ACATEIBHOCTH YENOBEKa JJIs CYIIECTBOBAHUS OT/JEIbHBI X OMOJIOTHYECKHU X
0OBEKTOB M IENBIX MPUPOIHBIX COOOIIECTB.

COIEP)XAHHUE YYEBHOI'O KYPCA
(10 kmacce)

Pasneu 1. buosorus kak Hayka. MeToabl Hay4HOTo mo3Hanus (3 yaca)
Kpatkas ucropus pazsutus 6nonoruu. MeTosl ncClIeOBaHMS B OMOJIOTHH.

OObekr u3ydyeHus Ouonoruum — >xkuBas npupoaa. Kparkas ucropus pazButus Ouonaoruu. MeTonsl
uccienoBanus B Ouonoruu. Ponp Ouonornueckux Teopui, uaei, rumnore3 B (HOPMHPOBAHUU
COBPEMEHHOI eCTeCTBEHHOHAY4YHOI KapTHHBI MHUpa. CyIIHOCTH )KU3HH U CBOWCTBA KUBOI0. YPOBHU
OpraHu3anuy xuBoi Matepuu (2 yaca) CymHOCTb KU3HU U CBOKWCTBA JKUBOIO. YPOBHU OpraHU3alUH
)KUBOW MaTtepuu. buonornyeckue cucreMbl. MeTO/bl TO3HAHUS KUBOU TPUPO/IBI.

m /lemoHcTpanus: mopTperhl yueHbIX. Cxembl: «CBs3b OMOJOTHM C JIPYTUMU Haykamuy», «Cucrema
OMOJIOTHUECKUX Hayk», «bHOJIOTHYECKHE CHUCTEMBbI», «YPOBHU OpraHHU3aIlMU KUBOU MPUPOIBI»,
«CBoMiCcTBa )XKUBOM MaTEPUM », «MeTObl MO3HAHUS KUBOU IIPUPOIBI».



Pa3nen 2. Kinetka (11 yacoB)

Metonpl nutonorun. Knerounas . Passutue 3nanunii o kierke (P. Tyk, P. Bupxos, K. bap, M. lIneitaen
u T. IlIBann). Knerounas Teopus M €€ OCHOBHBbIE MOJOXKEHHUSA. Poilb KIeTOYHON Teopuwn B
CTaHOBJIEHUHM COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTUHBI MUpPa. MeTo bl HUTOIOTHH.

XuMHUecKuil cocTaB KIeTKH. XUMUUECKUM cocTaB KieTku. Heopranudeckue U opraHuueckrie BellecTBa
u ux ponb B wierke. CtpoeHue wieTku. OCHOBHBIE YaCTH M OpPTAaHOMIBI KIETKH, UX (DyHKIUU;
JYKapHOTUYECKUE U TpoKapuoTHueckue kieTku. CTpoeHue u (yHkuu Xxpomocom. Peamm3zanms
HacnencTBeHHoW wHpopmaruu B wieTke. JIHK — HocuTens HaciaencTBeHHON WHopMaIuy.
VYaBoenue monekynsl [IHK B kierke. 3HaueHue MOCTOAHCTBA ynciia U (OpMBI XPOMOCOM B KJIETKaX.
I'en.

m /JleMoHcTpamusi: cXembl, TaOnHIBI, (GparMeHTh BHUACO(PUIBMOB U KOMIIBIOTEPHBIX IPOTPAMM:
«Ctpoenue wmonekynasl Oenka», «Ctpoenue wmonekyiasl JIHK», «Ctpoenue monexkyast PHK»,
«Ctpoenue knetkn», «CTpoeHHE KIETOK MNPOKApPUOT M JyKapuor», «CTpoeHue BUPYCay,
«XpOMOCOMBI», «XapaKTepUCTHKA reHay, «Y 1BoeHue Moaekyisl JIHK».

m JlabopaTropHas padora. «CpaBHEHUE CTPOEHHUS KIETOK PACTEHUM, JKUBOTHBIX»
Paznea 3. Opranusm (20 yacoB)

Opranu3m — eauHOe Ienoe. MHOTOOOpasue KHBBIX OpraHu3MoB. OpraHu3sM — €IWHOE IIeNoe.
MHuoroo0Opa3ue opranu3zmMoB. OJHOKIETOYHbIE, MHOTOKIETOYHbIE M KOJOHUAJIbHBIE OPTaHU3MBI.
OOMeH BeIeCTB W TPEBpAIlCHUS] PYHEPTUH — CBOWCTBO XUBBIX OpraHu3MoB. OOMEH BEIECTB U
MpEeBpalleHUs JPHEPIUU — CBOMCTBO JKUBBIX oOpraHu3moB. OcoOeHHOCTHM OOMEHa BEIIECTB Yy
pacTeHuil, XKMUBOTHBIX, Oakrepwii. PasMHOXEHHE — CBOWCTBO OpraHu3MoB. JleneHue KICTKH —
OCHOBa pPOCTa, pPa3BUTHS W Pa3MHOXKCHHUS OpraHuW3MoB. [lomoBoe W Oecrmoyioe pa3MHOXKCHHE.
OnnonorBopeHue, ero 3HaueHue. VCKycCTBEHHOE ONBUIEHHWE y PACTEHUHW M OIUIOAOTBOPEHUE Y
XKUBOTHBIX. MHAMBUYyanbHOE pa3BuTHE opraHu3Ma (oHToreHes3). [IpuunMHBI HapyHIEHUM pa3BUTHS
opranu3MoB. MHauBuayanbHOE pa3BUTHE ueioBeKa. PenpoayktuBHoe 310poBbe. llocimencrBus
BJIIMSIHUSI QJIKOTOJ s, HUKOTMHA, HApKOTHYECKMX BEIIECTB Ha pa3BUTHE 3apoiblllla YeEIOBEKA.
HacnenctBeHHOCTh M M3MEHYMBOCTH — CBOMCTBAa OpraHU3MOB. [eHeTMka — Hayka o
3aKOHOMEPHOCTSX HACIEICTBEHHOCTH U U3MEHUUBOCTU. I'. MeHaenb — OCHOBOMOJIOKHU K T€HETH KU.
['eHeTnueckasi TEPpMUHOJIOTHS U CHMBOJHKA. 3aKOHOMEPHOCTH HAcleI0OBaHUs, YCTaHOBJIEHHbIE [
MengeneM. XpoMOCOMHasi TEOpHsSl HACHEACTBEHHOCTH. COBpPEMEHHBIE MPEACTABICHUS O T€HE M
reHome. HacnencTBeHHas M HEHACHEACTBEHHAs M3MEHUYMBOCTh. BlMsHUME MyTareHOB Ha OpraHu3M
yelioBeKa. 3HaueHHWe T'eHETUKU sl MEAMIMHBI U cenekuuu. HaciegoBanue mpu3HAKOB Yy YelOBEKa.
[TonoBbie xpoMocoMmel. CrieniieHHOe ¢ MojioM HacienoBaHue. HacieacTBeHHbIe 00JI€3HU UYeIOBEKa,
WX MPUYUHBI U npoduiakTuka. ['eHeTnka — TeopeTuyeckast ocHoBa cenekuuu. Cenekuus. YdyeHue
H. Y. BaBunoBa o meHTpax MHOTOOOpa3us M MPOUCXOXKICHUS KYTbTYPHBIX pacTeHUH. OCHOBHBIC
METOJbI CEJCKIUHU: TUOPUIAM3AIMS, WCKYCCTBEHHBIH OTOOp. BHOTEXHOJOTHSA, €€ JOCTHKEHUs,
MEPCIIEKTUBHI PA3BUTHSL. DTUUECKUE aCTIEKThI PA3BUTHUS HEKOTOPBIX MCCIEIOBAHUN B OMOTEXHOIOTUI
(KJIOHMpOBaHUE YeIOBEKA).

» JleMoHCTpAIUs: CXEMBbI, TaOJUIBI, (ParMEHTHl BHUICO(DUIBMOB M KOMITBIOTEPHBIX MPOrPaMM:
«MHoroob6pa3ue opraau3zmMoB», «OOMEH BEIIECTB M TMPEBpPAINECHUS DHEPTHH B  KICTKE,
«@otocunTed», «JleneHue KieTku (MUTO3, Mei03)», «CrmocoObl O€crmosoro pa3MHOXKEHUS),
«ITonoBeie KieTkn», «OMIOJOTBOPEHHE Yy PACTEHHN M >KUBOTHBIX», «HIMBUIyanbHOE pa3BUTHE
opranuzMa», «MoHOTHOpPHIHOE CKpeumBaHuey, «J/lurmOpumnoe ckpenmBanuey», «llepexpecr
xpoMocoM», «Hemonnoe pomuHupoBanuey», «CuemieHHoe HaciaenoBanue», «HacnenoBanue,
ClelUieHHoe ¢ 1monoM», «HacnencrBenHele Oosie3HH uenoBeka», «BnusHue ankoroiansMma,
HapKOMaHUU, KYpeHUsl Ha HACIEICTBEHHOCTb», «Myranuny, « Moy duKalmoHHass U3 MEHYUBOCTbY,
«enTpsl MHOTOOOpa3usi M MPOUCXOKICHUS KYIbTYPHBIX pacTeHUi», «VCKyCCTBEHHBIH OTOOpY,
«I'ubpuamzanusy, «MccnenoBanus B 061acT OMOTEXHOJIOTUH ».

m JIaGopaTopHbie padoThI



«CocTtaBieHHe TMPOCTEHIIMX CXE€M CKpeUMBaHHUS (POJOCIOBHBIX)»
TeHETUYECKU X 3371a4» , «BpIsIBIIeHNE NCTOUHNKOB MYTareHOB B OKPYKAIOIIEH cpenie (KOCBEHHO).

TemMaTHuecKkoe IJia HHPOBaHHE

«PeleHne 3JIEMEHTAPHBIX

Neni/m HasBanwue paznena Kon-Bo wacoB U3 HHUX
n1abopaTopHBIX u
MpaKTUYECKU X padoT
1 Buojsiorusi kak Hayka. MeToabl HAYYHOIO 3
MO3HAH WS,
1.1 Kpartkas ucropust pa3sutus 6uonoruu. Cucrema 1
OMOJIOTUUYECKU X HAYK.
12 CynmHOCT, W CBOWCTBA KHBOTO. YPOBHU 2
OpraHM3allid M METOABl TO3HAHUS JKUBOU
PUPOJIBI.
2 Kaerka. 11
2.1 Hcropus nsydenns xietku. Kiietounas teopus. 1
2.2 XUMHYECKUI COCTaB KIETKH. 4
2.3 Ctpoenue 3 YKapHOTHYE CKOM u 4 3
MPOKAPUOTUYECKON KIETOK.
2.4 Peanuzanus HacnencTBEHHON WH(OpMaIud B 1
KIETKE.
2.5 Bupycsr. 1
3 Opranu3sm. 20
3.1 Opranu3m — eaumHoe 1enoe. MHorooOpasue 1
’KMBBIX OPTAHU3MOB.
3.2 OOMeH BeIeCTB M IIPEBPAICHIE YHEPTHH. 4
3.3 PasmHoOxeHue. 4
34 WNunuBuayanpHOE pasBuTHE OpTaHHU3MOB 2
(oHTOTEHE3).
3.5 HacnencTBeHHOCTh U M3MEHYHBOCTD. 7 4
3.6 OCHOBBI CeNeKIuu. buoTexHoMoTH . 2 1
Bcero 34 8

JemoHcTparus.

COAEPKXAHUE YYEBHOI'O KYPCA

(11 kmacce)

Pasnen 4.

Bun (19 wacoB+2 daca pe3 Bp.)
Tema 4.1. UcTopusi 3BOTIOIMOHHBIX Hael (4 yaca)
Hctopus sBoMOIIMOHHBIX HeH. Pa3Butre Onomoruu B 10AapBUHOBCKUM niepro. 3HadeHue pador K.
JIunnes, yuenus K. b. Jlamapka, Teopun K. Krore. Ilpennocbliku BO3HUKHOBEHUs ydeHHs Y.
HapBuna. DBomouuonHas teopust Y. Jlapeuna. Ponb DBOMONMOHHON Teopuu B (HOpMUDPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpA.

Kapra-cxema w™apmpyra mnyremectBus Y. J[lapeuHa.

I'epGapubie maTepualbl,

KOJUTEKIUH, GoTorpaduu u Apyrrue MaTepHabl, MOKAa3bIBAIOIINE WHANBUIYa IbH YIO H3MEHYUBOCTh U
paszHooOpazue COPTOB KYJABTYPHBIX PACTEHUN U MOPO/T IO MAIIHH X )KUBOTHBIX.

Tema 4.2. CoBpeMeHHOe IBOJIIOIMOHHOE yueHue (8 yacoB+1 yac pes. Bp)

Bun, ero xputepuu. [lonynsauus — CTpyKTypHas eIMHULIA BUJIA, €IMHULIA SBOMIOIIMU. CHUHTETHYeCKas
TEOpHs BOJIONUU. J[BMKYIIHME CUIIBI 3BOJIOLUM: MYTAIMOHHBIN MPOIIECC, MOMYISIIIUOHHBIE BOJIHBI,



M30JISILIUS, E€CTECTBEHHBIM OTOOp;, HMX BIUsAHHE Ha TeHO(oHA monmymsanuu. JBUXynmil u
CTaOMIIM3UPYIOIMN ECTECTBEHHBIM OTOOp. A/anTaluyd OPraHU3MOB K YCIOBHUSIM OOWUTaHUS Kak
pe3ynbTaT NEHCTBUSI €CTECTBEHHOTO O0TOOpa. BumooOpa3oBanue kak pe3yabraT 3Botoiun. Crocoos!
U IIyTH BUJI000pa30BaHUSL.

Coxpanenue MHOrooOpas3usi BHUJIOB KaK OCHOBa YCTOMYMBOTO pa3BuUTUs Ouocdepnl. ['nmaBHBIC
HaIpaBJIEHUs SBOJIOIMOHHOIO mpolecca. buomorndeckuii mporpecc U OMOJIOTUYECKUU perpecc.
[Tpuunubl BEIMUpanus BUI0B. JloKka3aTenbCTBA IBOMIOIMU OPTAHUYECKOTO MUPA.

HemoHnctpanusi. Cxema, WUTIOCTPUPYIOIAsS KPUTEPUU BUJA. TaOMUIBI M CXeMbl: «/IBMIKYIME CHIIBI
ooy, «OO0pa3oBaHWE HOBBIX BHUIOB», «CXOJICTBO HAaYaJIbHBIX CTaJAMH 3MOPHOHAJIBHOTO
pa3BUTHS  TO3BOHOYHBIX». ['epbapuu, KOJJIEKUMM M JIpyrMe HanIAHbIE  MaTepuallbl,
JEeMOHCTPUPYIONME MNPHUCHOCOOICHHOCTh OPraHM3MOB K cpeJe OOUTaHus M Pe3yJbTaThl
BHA000Opa3oBanusi. TaOmuIlpl, MYISDKA W JPYTHE HarAsSOHBIE MaTepHalbl, JEMOHCTPHUPYIOIIHE
TOMOJIOTUYHBIE U aHAJIOTHYHBIC OPTaHbl, ©X CTPOCHUE U MPOUCXOKICHUE B OHTOTCH €3¢ PYIUMEHTHI
Y aTaBU3MBI.

JlaGopaTopHbIe U TpaKTUYeCKue padoThI

Onucanne ocobeii Bua mo Mop GoJIOTHIECKOMY KPUTEPHIO.

BeisiBiieHrE M3MEHUNBOCTH Y 0COO€H 0THOTO BUJA.

BersiBiieHre pUCoco0IEHU OPTaHU3MOB K Cpeic OOMTaHUS.

DKCKypcH st

MHuoroo6pa3ue BU10B (OKPECTHOCTH IIKOJIBI).

Tewma 4.3. IIpoucxo:xkaeHue ;ku3nu Ha 3emJe (3 yaca)

PasButne mpencraBieHuit o Bo3HUKHOBEHUM KU3HH. OnbiTel @. Penu, JI. Tlactepa. I'mmortessl o
MPOUCXOKICHUU Xu3HU. COBpPEMEHHBIC B3MINISIBI HA BO3HHKHOBEHWE JXWM3HU. Teopust OmapuHa —
XonpeitHa. Yci0XHEHUE )KUBBIX OPTAHU3MOB Ha 3eMJI€ B MPOIECCE IBOTIOLUU.

Hemoncrpanusi. Cxembl: «Bo3HHMKHOBEHHE OAHOKIETOUHBIX DJYKAPUOTHUECKUX OPraHU3MOB),
«OBOJIIOLHS PACTUTEIBHOTO MHpa», «IBOJIONUS KXUBOTHOTO MHpay». Pempoaykuus KapTuH,
n3oOpaxaroumx ¢uiopy ¥ ¢ayHy pasnMuHbBIX 3p W nepuogoB. OKaMEHENIOoCTH, OTIEeYaTKd
OpPraHW3MOB B JIPEBHUX MMOPOJIAX.

JlaGopaTopHbIC U MPAKTUYECKUE PAOOTHI

AHanM3 ¥ OLIEH KA pa3IMYHbIX TUIIOTE3 TP OUCXOKICHUS )KU3HU.

DKCKypcH st

Hcropus pa3BUTHS XKU3HU Ha 3emiie (KpaeBeIueCKuil My3eil).

DKCKypcH s

[IpoucxosxaeHue 1 3BOJIIOLMS YelloBeKa (MCTOPUUECKUN UM KpaeBeaueCcKuil Mys3ei).

Tema 4.4. Ilpoucxo:xkaeHue yesjgoBeka (4 gaca+lgac pes.Bp)

['umote3bl mpoucxoxaeHus: dyenoBeka. [lonokeHne yenoBeka B CHCTEME KXUBOTHOTO MuUpa (Kiracc
Mnexonutatonme, otpsan Ilpumarer, pox Jlroam). DBomonus deroBeka, OCHOBHBIEC JTambl. Pacel
yenoBeka. [IporcxoxaeHne yenoBeueckux pac. BumoBoe eIMHCTBO YEI0BEYECTBA.

HemoHnctpamusi. Cxema «OCHOBHBIC Tallbl YBOJIIOIUN YeJIOBeKay. TabIuIlbl, ©300pa’karoIe CKEICThI
YeJIOBEKa U MO3BOHOYHBIX )KUBOTHBIX.

JlabopaTopHbie U MPAKTUYECKUE PAOOTHI

BeisiBiieHHEe TPU3HAKOB CXOJCTBA 3apOJbINICH YeJoBeKa H APYTHX MIICKOMHUTAIONMX  Kak
JI0Ka3aTeIbCTBO X POJCTBA.

AHain3 1 OLeH Ka pa3JInYHbIX TUIIOTE3 P OUCXOKICHHS YeJI0BEKa.

Pasgen 5

Ikocucremsl (11 gacoB+1 yvac pe3 Bp).

Tema 5.1. Dkosoruyeckue ¢pakropsl (3 yaca)
Opranusm u cpena. [IpeqMeT u 3agaun SKOJIOTUU. DKoJIOTHYECKHEe (aKTOphI cpeibl (abuoTnueckue,
OMOTHYECKUE, AHTPOIMOTEHHbBIC), WX 3HAUCHHE B JKU3HU OPraHU3MOB. 3aKOHOMEPHOCTHU BIIUSHUS
JOKOJIOTHUYCCKUX (I)aRTOpOB Ha OpraHu3M. BzaumoorHomeHus MCXKAY OpraHu3MaMu. MC)KBI/II[OBBIG
OTHOUICHUA: Mapa3suTU3M, XU IIHUYECTBO, KOHKYPCHIIUA, CUMOHO3.



Hemoncrpanusi. Harmsigaele maTepualbl, JEMOHCTPUPYIONME BIUSHUE HKOJOTHYECKHX (PAaKTOPOB Ha
XKHUBBIE OpraHu3Mel. [IpumMepsl cumOno3a B mpupoe.

Tema 5.2. CTpykTypa 3KkocucteM (4 gaca+lyac pe3 Bp.)

BunoBas u npocTtpaHCTBeHHasi CTpyKTypa 3KocucTeM. [lumieBble CBs3U, KpYrOBOPOT BELIECTB U
NpeBpallieHue 3HepTUu B sKocucTreMmax. [IpuymHbBI yCTOMYMBOCTH M CMEHBI 3KocucTeM. BnusHue
4eJoBeKa Ha HKOCUCTEMBI. VICKycCTBEHHBIE COOOIIECTBA — arp OLICHO3BI.

Hemoncrpanusi. Cxemsl «lIpocTpancTBeHHass CTpyKTypa SKOCHUCTEMBI (SIPYCHOCTh PaCTHUTEIBHOTO
coobmiectBa)». CxeMbl U TaOIMIIBI, JTEMOHCTPUPYIOLE MUINEBHIE LENU M CETH; dKOJOTHYECKUE
NUPaMUJIbl; KPYTOBOPOT BELIECTB U SHEPTHH B SKOCHUCTEME.

JlaGopaTopHbIe 1 TpaKTUYeCKue PadOThI

CocraBieHue CXeM IMepeaadyn BEIIeCTBa U SHEPTUH (1IeTeil MUTaHus) B 9KOCUCTEME.

BrisBIeHME aHTPOIIOT€HHBIX M3MEHEHUH B 9KOCHCTEMaX CBOEl MECTHOCTH.

CpaBHuUTeNbHAS XapaKTepUCTUKA IPUPOAHBIX YKOCUCTEM U arpO’KOCUCTEM CBOEH MECTHOCTH.

HccnenoBanue u3MeHEeHUH B HKOCHCTEMaX Ha OMOJIIOTHYECKU X MOZAETAX (aKBapUyM).

Peenne skonornueckux 3agau.

DKCKypCH st

EcTecTBeHHble (ec, moje W JAp.) U HMCKYCCTBEHHBbIE (MapK, caja, CKBep MLIKOJbI, (epma u ap.)
HKOCHCTEMBI.

Tema 5.3.buocdepa — rinod6aabHas 3xkocucrema (2 yaca)
buocdepa — rmobansHas sxocucrema. CoctaB u cTpykrypa ouocdepnl. Yuenue B. . Bepnaackoro o
ouocdepe. Ponp xuBbIX opraHu3MoB B Omocdepe. buomacca 3emmnu. buonornueckuii KpyroBopot
BEIECTB ( Ha MpUMepe KpyroBOpOTa BOJIBI U YITIEPOAA). Hemonctpauusi. TaGnuubl U CcXeMbI:
«Ctpykrypa 6mochepnr», «KpyroBopoT Boasl B 6uocheper, «KpyroBopot yriepoaa B Guocdepem.
Harnsianelit Matepuad, oTpa)xar Iy BUI0BOE pa3HOOOpasue KUBBIX OPTaHU3MOB OHOC (hEpHI.

Tema 5.4. buocdepa u yesioBek (2 yaca)
buocdepa u genosek. ['mobanpHbIe dKOTOTHUECKHE TTPOOIEMBI M MyTH WX pemenus. [locneacTBus
JeATeIbHOCTH YeJoBeKa I OKpykaromed cpensl. IIpaBuia moBeieHHs B IMPHUPOTHON cpene.
OxpaHa npupo/Ibl U pallMoHaIbHOE UCIOIb30BaHUE MIPUPOHBIX PECYPCOB.

Hemonctpanus. Tabnuipl, HIUTIOCTPUPYIOIHE TIO0ANBHBIE SKOJIOTHYECKUE MPOOIeMbl M TOCTEACTBUS
NeSITeJIbHOCTH 4eJIOBEKa B OKpy»Katolued cpeae. KapTel HallMOHaJIbHBIX MapKOB, 3allOBEIHMKOB U
3aka3HHKOB Poccum.

JlaGopaTopHbIe U MPAKTUYECKUE PAOOTHI

AHanu3 ¥ OLIEH KA MOCJIECTBUN COOCTBEHHOH ACATEIILHOCTH B OKPYXKAKOIIEH cpejie.

AHanu3 1 oleHKa IT100aTbHBIX HKOJIOTHYECKU X TPOOIEM U MYTel UX peIleHuUs.

TemaTHuecKoe IL1a HHPOBaAHHE

Ha3sBanue Tembl KonuuectBo | KonmmuectBo KonugectBo
4acoB MIPAKTUYECKU X n1abopaTopHBIX
paboTt 1o Teme paboT 1o Teme
Pa3nea 4. Bun 19+2 ygaca 1§ 3 3
pesepBa
BpEeMEHU
UcTtopust 3BOMOIMOHHBIX U IEN 4
CoBpeMeHHOE 3BOJIIOIIMOHHOE YUeHHUE 8+1 3
[Tpoucxoxkaenne Ku3HU Ha 3emiie 3 1
[IpoucxoxxaeHue yenoBeka 4+1 2
Pa3nea 5. DxkocucreMsl. 11 + 1 wac 15 2
pesepBa
BpEeMEHU
Oxonornyeckue (HakTopbl 3
CTpyKTypa 3KOCUCTEM 4+1 3 2




buocdepa — rmobanpHas sKocucTeMa 2

buocdepa u uenosek 2 2

3aki0ueHne 1

Peseps 4

Bcero 34 8 5

B paboueii mporpamme mpeaycMOTPEHO TepepacipeIeieHue 4acoB, HECKOJIBKO OTIIMYHOE OT aB TOPCKOU
MPOTPaMMBbl ;

* YBEIMYEHO KOJMYECTBO YacoB Ha pasnen «Bum» Ha 2 gaca;

* YBEIMYEHO KOJIMYECTBO YAacCOB Ha paszaen «IJKOCUCTEMbl». YBEIWUEHUE KOJIMYECTBA YacoB
OCYIIECTBIISIOCh 32 CUET pachpeaeeHus MPeayCMOTPEHHOTO aB TOPCKOM MPOrpaMMoON pe3epBHOTO
BPEMEHH.
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