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l. IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma mo ydeOHOMYy mpeamety «buomorus» mias ydamuxcs 6-9
KJIACCOB, COCTABJICHA B IIOJIHOM COOTBETCTBUM ¢ DenepallbHbIM TIOCYJapCTBEHHBIM
o0pa3oBaTeIbHBIM CTaHIAPTOM OOIIEr0 00pa3oBaHUs, TPEOOBAHUSAMH K pe3yJbTaTaMm
OCBOEHHMsI 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsl, IPUMEPHOU
nporpamMor no mno npeametry «buomorus» 5-9 kmacce, B.M. CuBormnazoB - M.:
ITpoceemenue, 2021.

PaGouas mnporpamma mo Ouonoruu (2021 r) oTpakaeT coaepKaHUE MPOTPAMMBbI
BOCIIUTAHUSI M COCTABJIEHA C YYETOM OCHOBHBIX HAIlpPaBJIE€HUW BOCIHUTATEIIbLHOU
NESTENbHOCTH, ONPEEIIEHHBIX B pa3nene "OOHOBJIEHHE BOCIUTATENBHOIO Ipolecca C
YYETOM COBPEMEHHBIX JIOCTH)KEHW HAyKHM M HA OCHOBE OTEUYECTBEHHBIX TpPAAMIUK"
Crparerun pazputusa BocnuTanusi B Poccuiickoit denepanuu Ha nepuoxa a0 2025 roxa
(pacniopsixenue IIpaBurensctBa Poccuiickoit @eneparuu ot 29 mas 2015 roma Ne
996-p) wm PabGoueiét mnporpammer BocnuTaHus MBOY  «Porosarosckas COII ¢
YHUOII».

He.]'lb NMporpaMmMapl. O6€CH€‘-II/ITB BBIITYCKHHUKAaM BBICOKYIO 6I/IOJ'IOFI/I‘leCKyIO,

JKOJIOTUYECKYIO U IPUPOJOOXPAHUTEIBHYIO TPAaMOTHOCTh, KOMIIETEHTHOCTD B

O6cy)KI[eHI/II/I H pCHICHUU LCJIOT0 Kpyra BOIIPOCOB, CBA3aHHBIX C JKUBOH HpHpO,Z[OfI.

3agaum:

1) bopmupoBaHKe CHCTEMbl HAay4dHBIX 3HAHMH O OJKMBOH MPHPOJE,
3aKOHOMEPHOCTSIX €€ pasBUTHSA HCTOPUYECKH OBICTPOM  COKpAIllCHUH
OMOJIOTMYECKOTO pa3HooOpa3us B Ouochepe B pesyipTaTe ACATEIHHOCTH
YelloBeKa, NJIS Pa3BUTHSI COBPEMEHHBIX €CTECTBEHHOHAYYHBIX MPECTaBICHUN
0 KapTHUHE MHPA;

2) hopMupoBaHKE IEPBOHAYAIBHBIX CHCTEMATH3HPOBAHHBIX IPEICTABICHUI O
Ouosornyeckux OOBEKTaxX, Mpoleccax, SBICHUSIX, 3aKOHOMEPHOCTSX, 00
OCHOBHBIX OMOJIOTMYECKUX TEOPHSIX, 00 SKOCUCTEMHOM OpraHU3alliH KU3HH, O
B3aMMOCBSI3M JKMBOTO M HEXHBOrO B Ouocdepe, 0 HACIEACTBEHHOCTH U
M3MEHYHMBOCTH; OBJIAJICHUE MOHATHWHBIM arlapaToM OHOJIOTHH;

3) mproOpeTeHrne OIbITa HCIOIb30BaHUS METOOB OHOJIOTHUECKONH HAYyKH U
NPoBeAEeHNA HEC/NOXHbIX 6MONOrMYeCKMX 3SKCNEPUMEHTOB ANA  U3yYeHMUA
*KMBbIX OPraHN3MOB U YenoBeKa, MPOoBeAEHNA IKONOTMYECKOTO MOHUTOPUHTA B
OKpY:KatoLLen cpese;

4) bopmmnpoBaHME OCHOB  3KOJ/IOTMYECKOM FPaMOTHOCTM:  crnocobHocTH
OLEHMBATb NOCNEACTBMA [AeATENIbHOCTM Ye/loBEKa B MNPUPOAE, BAUAHUE
$aKTOpOB pUCKa Ha 340pOBbE YeNIOBEKA; BblIOMPaATb LiesieBble U CMbICNOBbIE
YCTaHOBKM B CBOUX AEMUCTBMAX U MOCTYNKax NO OTHOLUEHUIO K }KUBOM NPUPOAE,
3/10pOBbI0 CBOEMY U OKPYXKalOLWMX, OCO3HaHNE HEODOXOAMMOCTU AENCTBUMIA MO
COXpaHeHUto 6uMopasHoobpasMa M  NPUMPOAHbLIX MecToObUTaHWIA BMAOB
pPacTEHUIN U }KUBOTHbIX;

5) BocnutaHMe  KOMMYHWKAaTMBHOW  KOMMETEHTHOCTM B  OobWweHun u
COTPYAHUYECTBE CO CBEPCTHUKAMMW, YYUTENs MU, MOCTOPOHHUMWU NHOABMU B
npouecce y4yebHoM, OOLLECTBEHHOM W ApYyron AeATenbHOCTM 6) ocBOeHue
NPUEMOB OKa3zaHWs NepBOM MOMOLLM, PaLMOHANbHOW OpraHM3auum Tpyaa U



OoTAblXa, BblpalWlMBaHNA U PA3MHOXEHUNA KYNbTYPHbIX paCTeHMl;'I N A0OMaWHUNX
KUBOTHbIX, YXO04a 3@ HUMU.

Mecto  mpeamera B y4yeOHOM  IUIaHe — oOOpa3oBarenbHass  00JacTh
«EcTecTBeHHOHAYYHBIE TIPEIMETHDY.

KonunuecTBo uacos B 6,7,8,9 kitaccax COOTBETCTBYET aBTOPCKOM Mporpamme.
6 knacc—34 4 (1 4B Hegento, 34 yuebHble Heaenn)

7 Knacc— 68 4 (2 4 B Hegento, 34 yyebHble Heaenu);
8 knacc— 68 4 (2 u B Hegento, 34 yuebHble Heagenu);
9 knacc— 68 4 (2 u B Hegento, 34 yyebHble Heaenu).

Kypc Onosiormyeckux IUCHUIUIMH BXOJUT B YHCIO €CTECTBEHHBIX HAYK HM3ydYarolIuX
MPUPOJTY, a TAKXKE HAYYHBIE METOIbI U My TH TO3HAHUS YEIOBEKOM MPUPOIBL.

B 6 ximacce yuwammecs TOJIy4YarOT 3HAHUS O Pa3HOOOPAa3WU JKUBBIX OPraHU3MOB, X
OTIUYMSIX OT OOBEKTOB HEXHMBOU MPUPOJBL. B Kypce paccMaTpuBarOTCs BONPOCHI CTPOCHHS U
JKU3HEJCATCIILHOCTH  OPraHW3MOB, NPHHAUICKAIIMX K Pa3HbIM  IApCTBAM  IIPHPOJIBI,
OCOOCHHOCTH B3aUMOJACHCTBHUS OOBEKTOB JKUBOW W HEXHBOW MPUPOABI. YUaluecs Y3HAIOT O
MPAKTHYECKOM 3HAYCHHHM OWOJIOTMUSCKHX 3HAHWK KAaK HAyYHOH OCHOBE OXpaHbl TPHUPOJIBI,
MPUPOJIOTIONB30BAHUS, CENBCKOXO03SUCTBEHHOTO MPOU3BOICTBA, METUIIUHBI U 3APAaBOOXPAHCHUS,
OMOTEXHOJIOTHH M OTpaciied MPOW3BOJICTBA, OCHOBAHHBIX HAa WCIOJIH30BAHUH OMOJIOTHYCCKHX
CHCTEM.

B 7 xnacce yyamuecs moJryqaroT yriryOJeHHBIC 3HAHUS O CTPOCHHH, KU3HECATSIIbHOCTH
U MHOrooOpasuum OakTepuii, TpuOOB, pACTEHUH, JKUBOTHBIX, BHPYCOB, MPHUHIHUIAX HX
KJIAaCCU(UKAIIMU; 3HAKOMATCS C DBOJIONUEH CTPOCHUS JKHUBBIX OPraHU3MOB, B3aHMMOCBS3BIO
CTpOeHUS U (PYHKIMI OPraHOB U UX CUCTEM, C MHAUBHUIYAIbHBIM Pa3BUTHEM OPraHU3MOB.

B 8 kiacce ywamuecs mosydaroT 3HaHHS O Y€JIOBEKE KaK O OMOCOIMAIbHOM CYIIECTBE,
€ro CTaHOBJICHHWU B TpOIlECCE aHTpOIoOreHe3a M (HOpMHUPOBAHMM COLUANbHON cpenbl. Jlaércs
OTpe/ICIiCHUe CHCTEMAaTUYCCKOTO TIIOJIOKCHHSI YEeJOBEKa B PSAYy IKHUBBIX CYIIECTB, €ro
TFeHeTUYeCKasl CBSA3b C KUBOTHBIMH INPEAKAMHU, YTO MO3BOJIAET yUYalIMMCSI OCO3HATh €JUHCTBO
OMOJIOTMYECKNX 3aKOHOB, WX TPOSBICHHE HA pa3HBIX YPOBHSAX OPraHU3allud, TOHATH
B3aMMOCBSA3b CTPOEHUSI U (YHKIMII OpPraHOB M CUCTEM. 3HaHUSA 00 OCOOEHHOCTSAX CTPOEHUS U
(YHKITMOHUPOBAHHS YEJIOBEYECKOTO OpPraHU3Ma, MOJyUYeHHBIE B Kypce, HAy9HO OOOCHOBBIBAIOT
HEO0OXOJMMOCTh BEJIEHUSI 3I0POBOTO 00pasa ku3HHU. B Kypce ynensiercs OoNbliioe BHHUMAaHUE
CaHUTApHO-TUTMEHNYECKON Ccily:k0e, oXpaHe NPUPOIHOM Cpelbl, TUYHON rurueHe. BxiroueHue
CBEJICHHUM MO TMCUXOJOTHH MO3BOJIUT OoJiee pallMOHAILHO OPraHU30BaTh y4eOHYIO, TPYAOBYIO,
CIIOPTUBHYIO JIESITETLHOCTh W OTHBIX, JIET4e BIHUCATHCS B KOJIJICKTUB CBEPCTHHKOB M CTaTh
JUYHOCTBIO.

B 9 knacce ydamiuecst moiydaroT 3HaHHsI 00 OCHOBHBIX 3aKOHAX KM3HHU Ha BCEX YPOBHSX
e opraHmzaliiu, 3HaKOMSTCSI C COBPEMEHHBIMH JTIOCTHXKEHUSIMU B 00JIaCTH OMOJIOTHH, OCO3HAIOT
MECTO YeJIOBeKa B OMocdepe M ero OTBETCTBEHHOCTh 32 COCTOSHUE MPHUPOJBI. B Kypce Takxke
MPOXOJISTCS OCHOBBI IUTOJIOTUH, TE€HETHKH, CENIEKIIUU, TEOPHS SBOITIOIUH.

PaGouast mporpamma pa3paboTaHa B COOTBETCTBHH C ba3WCHBIM y4eOHBIM TUIAHOM JIS
CTYTIEHH OCHOBHOTO 00ImIero o0pa3oBaHus; B COAEp)KaHUE Kypca MHTETPUPOBAHBI CBEJCHUS U3
Ouosoruu, reorpaduu, XUMHUHA U YKOJIOTHH.

VYueOubiii kypc «buonorus», B coIepKaHUHM KOTOPOTO BEAYIIMM KOMIIOHEHTOM
SIBIISIIOTCS HAy4YHBIC 3HAHUS, HAYYHBIC METOJbI TO3HAHUS, MPAKTUYECKUE YMEHUS U HABBIKH,
Mo3BOJIAEeT CHOPMHUPOBATH y YUAIIUXCS SMOIIMOHATBHO-IIEHHOCTHOE OTHOILIECHHE K M3y4YaeMOMY
MaTepuany, Cco37aTh YCIOBHS 1 (OPMHUPOBAHHUS KOMIIETCHIIMM B HHTEIUICKTYabHBIX,
Ipa)KAaHCKO-TIPABOBBIX, KOMMYHHUKAIIMOHHBIX U HHPOPMAIIMOHHBIX 00IaCTsIX.

PesynbpTaTel WM3ydeHHS TpeIMeTa B OCHOBHOM TIKOJIE pa3JeNieHbl Ha MPEJIMETHEIC,
MeTanpeIMETHbIE U TUYHOCTHBIC, M YKa3aHbl B KOHIIE T€M, Pa3/IeNIOB U KYPCOB COOTBETCTBEHHO.

Ponp Ouonoruu B cuctemMe MIKOJBHOTO oOpa3oBaHMsI OOyCIOBIE€HAa €€ 3HAUYE€HHUEM B



dbopMUpOBaHUM OOMICH KyJIbTYpPHl TOJPACTAIONIETO ITOKOJICHUS, BOCIIUTAHUU TBOPUYECKOH
JMYHOCTH, OCO3HAHWUU CBOCH OTBETCTBEHHOCTH TEepei OOIIECTBOM 3a COXPAHCHHE JKU3HU Ha
3emite.

Pabouas nporpamma opueHTHpOBaHa Ha Hcojib3oBaHue Y MK:

B.1. CuBornazos. YueOnuk 6 kimacc. — M.: [Ipoda, 2019.-174 c.
° Cusornaszos B.1., Camun M.P., Kamenckuii A.A. buonorus. YueOHuk. 7 Kiacc. —
M.: "IIpocda", 2019.-255 c.
° Conun H.U., Canma M.P. Bbuonorus. Yenosek. YueOuuk s 8 kimacca. — M.:
Hpodoa, 2020.- 302 c.
B. b 3axapos, B.1. CuBornasos, C.I'. MamonTtoB, 1.b. Aradonos. buosmorus.
Vuebnuk s 9 knacca. M.: "IIpocsemmenne”, 2021.-302 c.

dopmMbl OpraHu3anuu yue0HoOro nmpouecca
OcHoBHOI (hopMOIl yueOHOro mnpouecca SBISETCS KIACCHO-ypOUYHas CUCTEMA.
[lenecoobpa3HO TpPUMEHEHHE pa3HBIX THUIOB YPOKOB (YPOK O3HAKOMJIEHHS C HOBBIM
MaTepHaioM, YPOK MPUMEHEHUs 3HAaHUW U YMEHHMH, KOMOMHUPOBAHHBIN YPOK, YpPOK-
CEeMHMHAp, YPOK-JIEKLUs, YPOK- IpakTHueckas paboTa, ypOK KOHTpOJsS 3HaHWH) B
COOTBETCTBHUHU C TEMOU ypOKa, NOCTABJIEHHBIMU NIEPE]l HUMU LIEJIIMU U 3a/1a4aMHu.
[IpakTrueckas pabota sBiseTcss GOpMON MPOBENEHUS YPOKa, JIAOOPATOPHBIE OMBITHI —
OJIHUM W3 3Tar0oB KOMOMHUPOBAHHOTO YPOKa.
KoHTposib 3HaHMI 1 yMEHHH 00y4aroIuXCcsl O3BOJISIET MOIYYUTh HH(OPMALIUIO O
YpOBHE YCBOCHHUS yUeOHOTO MaTepHaa.
KoHTposib ocyliecTBisIETCsl € HMCHOJIb30BAHMEM Pa3JIMYHBIX (OpM U METOAOB IO
YCMOTPEHUIO YUHTENS U MOXKET COIEPIKATH:
- TECTUPOBAHME;
- (ppoHTANIBHBIN OIIPOC;
- UHIMBUTyaJIbHbIE 3aJaHUS;
- IpyNIOBbIe padoThI;
- CAaMOCTOSITENTbHBIE PA0OTHI.
CornacHo NoypoyHo-TeMaTUYECKOMY NaaHy OpraHU3yeTcA BBOAHbIN,
MPOMEXYTOYHbIN, TEMATUYECKUIA KOHTPOIb 3HAHMI y4aLLUXCA.

QDYHKYUOHAILHO-YEIOCMHBIL NOO0X00 K AeleHuaM dcuznu. JXU3Hb — CBOMCTBO IIEJIOT0, a
He ero yacreidl. IlosTomMy B mporpammax 6—9 kiaccoB cTpoeHHe M (YHKIMH OPraHH3MOB
paccMaTpUBAKOTCS HE OTAEIBHO 10 OpraHaM M CUCTEMaM OpPraHOB, & B BHJIE€ LIEJIOCTHBIX IIJIaHOB
cTpoeHusi. OcoOeHHOE BHUMaHHE NPU STOM YAENSETCS POJIM KaKIOW YacTH OpraHu3Mma B
GyHKIMOHUpPOBAaHUM 1ienoro. WaedHbIM cTep)kKHEM MporpaMMbl 8-To  Kiacca sBIISETCS
paccMOTpeHHE pPOJM OCHOBHBIX (DYHKIIMOHAJIBHBIX CHCTEM B MOJAEPKaHUM TOMEOcTa3a H
MOCTOSIHCTBA BHYTPEHHEN cpeibl opranu3ma. OCHOBHOM Hjieei mporpaMmsl 9-ro Kiracca CiyKUT
peryJsiliig KU3HEHHBIX MPOLECCOB KaK OCHOBA YCTOMYMBOIO CYIIECTBOBAaHUS W PA3BUTHUS,
MIOKa3aHHas Ha BCEX YPOBHSAX OpraHU3alMH KUBOTO.

Hcmopuueckuili nooxoo k aenenusm drcuzhu. OCOOEHHOCTh NAHHOTO Kypca OHMOJIOTUU
COCTOUT B TOM, YTO HCTOPHUYECKOE BO33PEHUE HA NPHUPOAY IPOBOJUTCA C CaMOIr0 Haydaia
U3yueHHs MpeaMeTa B OCHOBHOH cpenHeil mkoie. B mporpamme 6—7-ro KilaccoB INOKa3aHa
HUCTOpUYECKas CBS3h IUTAHOB CTPOEHUS W JKU3HEHHBIX ITUKIOB BAXKHEWUIIUX TPYMI >KHUBBIX
opranusmMoB. B mporpamme 8-ro kjacca NOKa3aHO HCTOPUYECKOE CTAHOBJIEHHE OCHOBHBIX
CTpyKTyp W (GyHKUOMH denoBeueckoro Tena. B 9-m  kiacce HMCTOPHYECKMH IMOAXOJ



MIOCJIEIOBATEIBHO TPOBEIEH HE TOJBKO B JBOJIOIHMOHHBIX, HO M B DKOJOTHYECKUX pasfenax
Kypca.

Orocucmemnwiii nooxod. buomorndeckoe oOpa3oBaHWE B CPEIHEW MIKOJIE JOJHKHO OBITh,
9KOJIOTHYECKH OPHEHTUPOBAHHBIM Ha peUIeHHE MPAKTUYECKUX 3a7ad, CTOAIIUX Mepea
YeJIOBEUECTBOM.

O0mas xapakrepucTuka yuedOHoro npeamera « buosorus.
Ob6pa3oBarenbHas TUCHUIUTHHA «BHOJIOTHS» - OJJHA U3 OCHOBHBIX 0Aa30BBIX B CTPYKType
COJIepKaHUsl OCHOBHOT'O OOIIEro M CpeAHero obuero oOpa3oBaHusi, HEOThEMIIEMAasl COCTaBHAS
4acTh €CTECTBEHHOHAYYHOTO 00pa30BaHUs Ha BCEX CTYIICHSAX O0OyUeHHUS.

LlenHocTHBIE OPHEHTHPHI COAEPKAHUS yieOHOro mpeameTta «buosorns».

B kadecTBe IICHHOCTHBIX OpPUCHTUPOB OHOJIOTHYECKOTO OOpa30BaHMs BBICTYMAIOT
00BEKTHI, U3y4aeMbIe B Kypce OMOJIOTHH, K KOTOPBIM Y y4aluxcsi (OPMUPYIOTCS [ICHHOCTHOE
oTHomieHue. [Ipu 3TOM BeAyIIyl0 poiib UIPArOT TMO3HABATENbHBIC IEHHOCTH, TaK KaK JIaHHBIN
yueOHBIA TpEeIMEeT BXOAMT B TPYIIy IPEIAMETOB IO3HABATENLHOIO IIMKJIA, TJIABHAS IEIb
KOTOPBIX 3aKJIIOYACTCS B M3y4YEeHHH MPpUpoabl. OCHOBY MMO3HABATEIbHBIX [IEHHOCTEH COCTAaBIISIOT
HAay4YHbIC 3HAHUS M HAyYHbIC METOJbl MO3HAHUS. [103HABAaTENbHBIC LIEHHOCTHBIC OPUCHTAIIWH,
dbopMEpyeMbIe B TIpoliecce H3yUCHUsT OMOJIOTHH, TIPOSBIISIFOTCS B IPU3HAHUU:

- IICHHOCTH Hay4YHOTO 3HaHHs, €ro MPAaKTUYECKOH 3HAYUMOCTH, JTOCTOBEPHOCTH;
IICHHOCTH OMOJIOTUYECKUX METOJIOB MCCIICIOBAHUS )KUBOW U HEXKUBOW NIPUPOJIBI;
- TIOHMMAaHHS CJIIOKHOCTU M IPOTUBOPEYMBOCTH CAMOTO MPOLIECCa TTO3HAHMSI.

PazBuTne mo3HaBATENBHBIX I[IEHHOCTHBIX OPUEHTALMN COAEpIKaHUS Kypca OHOJIOTHH
M03BOJISIET C(OPMHUPOBATE!

—  YBXHTEJIBHOE OTHOIIIEHUE K CO3UIATEIILHOM, TBOPUECKOM JACSITEITHHOCTH;
- TOHUMAaHHUE HEOOXOMMOCTH 3I0POBOTO 00pa3a KU3HH;

— OCO3HaHWE HEOOXOIMMOCTH COOJIIOIaTh TUTUEHHYECKUE TTPABIIIA K HOPMBI;
— CO3HATENbHBIN BEIOOP OymyIiel mpohecCHOHATLHOM e TEIIEHOCTH.

Kypc Owuonorum o06iagaer BO3MOXKHOCTSAMHU it (DOPMHPOBAHUS KOMMYHHKATHBHBIX
IICHHOCTEH, OCHOBY KOTOPBIX COCTABJSIFOT —TIpollecC OOINEHHs M TpaMOTHAash peub.
KomMMyHUKaTHBHBIE IEHHOCTHBIE OPUEHTAIIUU Kypca CIIOCOOCTBYIOT:

- MpPaBWILHOMY UCIOJIL30BAHUIO OMOJIOTUYECKON TEPMUHOIIOTUHM U CUMBOJIHKH;

— pa3BUTHIO MOTPEOHOCTH BECTH JHMAJIOT, BBICIYIIMBATH MHEHHUE OIOHCHTA,
y4acTBOBATh B TUCKYCCHU;

— Ppa3BUTHIO CIIOCOOHOCTH OTKPBHITO BBIPaXKaTh, U apryMEHTUPOBAHO OTCTAaWUBATh
CBOIO TOUYKY 3PCHHSI.

Kypc Ononorun B HanbompIiel Mepe, 0 CPaBHEHHIO C JIPYTHMHU IIKOJIBHBIMUA KypCaMH,
HanpaBjieH Ha (OpMHpOBaHHE HPABCTBEHHBIX IICHHOCTEH IICHHOCTH JXM3HH BO BCEX €€
NPOSIBJICHUSIX, BKJIFOYAs MOHMMAaHUE CAMOIICHHOCTH, YHHKAJIBHOCTH W HEMOBTOPUMOCTH BCEX
KHBBIX OOBEKTOB, B TOM YHCIIC U 4YelioBeKa. [[eHHOCTHBIE opueHTanuu, GopMHUPYyEMbIe B Kypce
Ouosornu B cdepe SCTETUYECKHX IIEHHOCTEH, MPEaNoaraloT BOCHHTAHUE Yy YyYalluxcs
CIIOCOOHOCTH K BOCIIPHSITUIO KHBOM MPUPOJIBI TI0 3aKOHAM KPACOTHI, TAPMOHUH; ICTETHYECKOTO
OTHOIIICHHS K 00BEKTaM >KUBOM Mpupoibl. Bee Bhilie 0003HAYCHHBIC IIEHHOCTH U IICHHOCTHBIC
OPHEHTALIMM COCTaBJISIIOT B COBOKYITHOCTH OCHOBY JUIsi ()OPMHUpPOBAHHUS IICHHOCTHOTO
OTHOIICHHUS K TIPUPOJIE, OOIIECTBY, YEJIOBEKY B KOHTEKCTE OOIIEUETOBEYECCKUX IEHHOCTEH
UCTHHBI, 100pa U KPacOTHI.

I[InanupyeMble pe3yJbTaTbl OCBOEHHMSI Y4eOHOro IpeaMeTa YKa3aHbl B pa3jelie
«Coaep:xxanue yueOHOT0 npeaMeTa

Il. COAEP’KAHUE YYEBHOI'O ITIPEAMETA.

Ora yueOHas IporpaMMa COCTaBJi€Ha C ONOpPOH Ha JIMYHOCTHO-OPUEHTUPOBAHHBIN
noaxoxa B o0yueHuH. B cBsA3u ¢ 0co00i BaXKHOCTBIO /17151 peameTa «bronorusy Takux MeTo10B



U TMpUEMOB Y4eOHOIl JEeATENbHOCTH YYEHUKOB, KaK HaOJIOJIEHUE, IMPOBEIECHUE HECIOKHBIX
OTBITOB, M3MEpPEHMH, Ha MPOTSKEHUH BCEr0 Kypca H3y4eHHUs MaTepuaia IpeCTaBlICHbI
7abopaTopHble W MpakTU4YECKHE pPa0OThI, MpPEILyCMOTPEHHbIE MPOrPaMMOM, COCTaBICHHOU
yuuteneMm. JlabopaTopHble M MHpakTHYeckhe padoThl MPOBOAATCS TOCIE MOJIPOOHOrO
MHCTpYKTaXa UM O3HAKOMJIEHMsI YyYallUXCi C YCTAHOBJIICHHBIMH IpaBWJIaMHU TEXHUKU
6e3onmacHocTH. CucTeMa ypoKOB COPUEHTHPOBAaHA HE CTOJBKO Ha Iepenady rOTOBBIX 3HAHHM,
CKOJIbKO Ha (OpMHpOBAaHME AKTUBHOM JIMYHOCTH, MOTHUBUPOBAHHOM K CcamM000pa30BaHUIO,
oOnajaromell JOCTaTOUYHBIMU HABBIKAMHM K CaMOCTOSTEIbHOMY IOUCKY, OTOOpYy, aHalIu3y M
WCITOJIb30BAHUIO HHPOPMAITIH.

C uenbio JOCTHXKEHHSI BBICOKUX PE3yJIbTATOB 00pa30BaHUs JUIsS pealn3alii CBOCH MpOrpaMMBl
YUUTEIb UCITIONb3YET:

- (Qopmbl 00pa3oBaHUsI — YPOK M3YUYCHHMsS M INEPBHUYHOIO 3aKPEIUICHUS HOBBIX 3HAHMUH,
ypoK 0OOOIIeHMsS] W CHCTEMAaTU3allMd 3HAHUM, YpOK KOHTPOJIS, OLUEHKH M KOPPEKLIHU
3HaHUN  yvamuxcs, KOMOMHHUPOBAaHHBIH ypOK, OKCKYypCHUH, JIabOpaTopHble U
MpaKTU4eCKHe padboThl U T. [1.;

— TEXHOJIOTMM 00pa3oBaHUs — HUHIUMBUAYyalbHas pabora, paboTa B MalbIX U OOJBIIMX
rpynmnax, NpoeKkTHas (HayaJlbHbIE 3TaIlbl) JAEATEIbHOCTh, Pa3BUBAIOIEE, ONEPEKAIOIIEE U
JUYHOCTHO-OPUEHTUPOBAHHOE 00yYeHUe U T. 1.;

- METOJbl MOHUTOPHHIA 3HAHUN M YMEHHUH ydaluxcsi — TECThbl, KOHTPOJIbHbIE PaOOTHI,
YCTHBIN OIPOC, TBOpYECKHE PadOTHI U T. 1.

Buosorus. 6 kiaacc. ’Kupoii opranusm. 34 yaca.

Nsyuenune Omonorum B 6 Kiacce cpeaHei o0meoOpazoBaTenbHOM mikoiasl mo UYMK
«OKuBoli opraHuszM» SIBISIETCS MPOIOHKEHHEM ITMHUM OCBOCHHUS OMOJNOTUYECKUX JUCIUILIMH,
HayaTo B 5 Kkiacce yueOHukoM «BBenenme B Ouonoruto» B. WM. CupormazoBa u A. A.
[MnemakoBa. Kypc «KuBoi opranusm» IOCTPOEH Ha OCHOBE CPAaBHUTEIBHOTO HU3YYCHUS
OCHOBHBIX TPYNI OPraHW3MOB, UX CTPOCHHUS W KHU3HEACITEIHbHOCTU. B mpoliecce OCBOSHUS
HOBBIX 3HAHUM U YMEHHI yUEHUK MPUOOPETET OMBIT U HABBIKU:

- XapaKTepH30BaTh OCOOCHHOCTH CTPOCHHS M  MPOIECCOB  KHUIHEIEATESIHHOCTH
OHOJI0rMYecKNX 00BEKTOB (KJIETOK, OPraHU3MOB), HX MPAKTHYECKYIO0 3HAYMMOCTb;

- TPHUMEHATH METOJbI OHMOJOTHMYECKOW HAyKH IS HM3yYeHHUs KIETOK U OPraHu3MOB:
POBOJANUTH HAOMIOICHHUS 32 )KUBBIMU OPTaHU3MaMH, CTABUTh HECJIOKHbBIE OMOJIOTHYECKHe
IKCIIEPUMEHTHI M OOBSCHATh WX PE3YyJbTaThl, OMUCHIBATH OUOJOTUYECKHE OOBEKTHI W
MPOIECCHI;

- BIIAQJETh COCTaBJSIOIIMMHU HCCIIEAOBATEIBCKOW NEATENFHOCTH M0 M3YYEHHIO JKUBBIX
OpraHu3MoB (IIPUBOIUTH JI0KA3aTEIbCTBA, KIACCU(UIUPOBATH, CPABHUBATH, BBISBIISTH
B3aMMOCBSI3H);

— OpHUEHTHPOBATHCS B CHCTEME IO3HABATENBHBIX IIEHHOCTEH: OlEHUBATh MH(POPMAIHIO O
JKUBBIX OpraHW3MaXx, MOJIyYaeMyI0 U3 Pa3HBIX MCTOYHUKOB; IOCIIEICTBUS JIEATCIIEHOCTH
YelioBeKa B MPHUPO/IE.

ITo oxoHYaHMYM M3yUYEHHS Kypca BBITYCKHHK 6 Kilacca TOJDKEH:

- coOuomarh npaBuiia paboThl B KaOMHETE OMOJIOTHH, ¢ OMOJOTHUYECKHUMH MPUOOpaMH U
UHCTPYMEHTAMH;

— OCO3HaHHO COOJIIOJIaTh OCHOBHBIE MTPUHIIUIIBI U MTPaBUJIa OTHOIICHHUS K KUBOM MPUPO/IE;

— OpPHUEHTHPOBATHCS B CUCTEME MOPAILHBIX HOPM U IIEHHOCTEH TI0 OTHOIICHHIO K 00BEKTaM
KUBOW TPUPOJBI (MPU3HAHUE BBHICOKOW IIEHHOCTH JKH3HU BO BCEX €€ MPOSBICHUSX,
HKOJIOTUYECKOE CO3HAHWE, SMOIMOHAIBHO-IIEHHOCTHOE OTHOLICHHE K OOBEKTaM >KUBOU
MIPUPOJIBI);

- HAXOAWTh MH()OPMAIHMIO O PACTCHHSIX U XKUBOTHBIX B HAYYHO-TIOMYJISIPHOM JINTEpATypE,
OHMOJIOTMYECKHX CIOBapsX U CIIPaBOYHHUKAX, aHATH3UPOBATh, OLIEHUBATH €€ U MEePEBOAUTD
U3 OJIHOM (OPMBI B APYTYIO;



- BBIOWpATh IEJICBBIE W CMBICIIOBBIC YCTAHOBKM B CBOHMX JACWCTBUSX M IOCTYNKaX IO
OTHOLLIEHUIO K )KMBOI MpPUPOJIE.

B cootBercTBUM ¢ TpeboBanusMu DenepanrbHOTO rocyIapcTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO oOmero oOpa3oBaHUsi K  pe3ylbTaTaM OCBOEHHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl K OKOHYAHHIO 6 KJlacca y ydamuxcs HeoOXoauMo chopMHpOBaTh
TOTOBHOCTb U CITIOCOOHOCTH K CAMOPA3BUTHUIO U TUYHOCTHOMY CaMOOTPEIEIICHNI0, MOTHBAIIHIO K
00y4EHHIO U LIeJIeHANPaBICHHON TO3HABATENbHOM eaTenbHOCTH. 1IIKONIbHUKY TOKHBI OCBOUTH
yHMBEpCallbHble y4yeOHble JEWCTBUS M HAyuUThCS HX MCIOJIB30BaThb B Y4EeOHOH W
NO3HaBaTeNbHON  jedrenbHocTH. DopmupoBaHMEe  MHIMBUIAYAJIBHBIX  00pa30oBaTENbHBIX
TPaeKTOpUIl Ha JaHHOM »JTarne OOy4YeHHs 3aBUCHT OT yuuTens. B mpeamerHoil oGmactu
npenmnosaraerca (GOpMUPOBAHUE IMEPBOHAYAIBHBIX CHUCTEMATU3HPOBAHHBIX IPEJICTaBICHUNA O
Ouosornyeckux Oo0bBeKTax, Impoleccax, SBICHUSAX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX
OMOJOrMYECKUX TEOpUAX, 00 SKOCHCTEMHOW OpraHM3alUU KU3HHM, O B3aUMOCBSI3U KUBOTO U
HEXKUBOTO B OHocdepe; OBlaJieHHe MOHATUHHBIM anmnapaToM OHOJIOTUHU; MPUOOPETEHUE OIbITa
UCIIOJIb30BAaHUSI METOJOB OMOJIOTMYECKOW HAyKHM M IPOBEIEHUS HECIOKHBIX OMOIOIMYECKHX
JKCIIEPUMEHTOB  JUJIsl  M3Y4Y€HHUs OJKUBBIX opraHusmoB. Ilporpammoil  mpexycMoTpeH
MHTETPUPOBAHHBIN [10AX0/1 K 00YUEHHIO C IPUBJIEYEHUEM HHPOPMAIIMOHHO- KOMMYHUKAaTUBHBIX
TEXHOJIOTUI W MCIIOJB30BaHUEM Y4eOHO-METOAMYECKUX KOMILIEKTOB cepun «Hasuraropy,
KOTOpbIE€ TO3BOJISIOT Pa3OUTh M3ydyaeMbld MaTephal Ha OCHOBHOW M JIOTIOJIHUTENbHBINA (B
nporpaMMe OTMEUYeH *) M pealu3oBaTh JUYHOCTHO-OPHUEHTUPOBAHHBIM MOJIXO0A K OOYUYCHMIO
MyTEeM CO3JaHUs UHIUBUAYaIbHBIX 00pa30BaTEIbHBIX TPACKTOPHUH.

Paznen 1. Ctpoenne :xxuBbix opranu3moB (17 yacos)

Uem xKuBOE OTIMYAETCS OT HEXKHBOTO. XHUMHUUYECKHHl cocTaB kieTku. CTpoeHue
pacTUTEIbHON U JKUBOTHOW KJIETOK. JleneHue kineTku. TkaHu pacTeHMH W >KMBOTHBIX. OpraHsl
L[BETKOBBIX pacTeHuil. OpraHbl ¥ CUCTEMbI OPraHOB KUBOTHBIX. OpraHu3M Kak €MHOE 1IeJI0€.

IIpakTuyeckass pabdora. OOBEeKTBI JKMBOH M HEKHMBOH NpPHPOAbLI (MOKeT
NPOBOIMTHCS BHUPTYaJabHO). JlabopaTtopHblie padoThl (MOTYT INPOBOJAUTHCS BHUPTYaJIbHO).
Omnpenenenue coctaBa ceMsH MueHUIbl. OrnpeneneHe CBOMCTB OENKOB, KUPOB, YIIIEBOIOB.
JlaGopaTopHble M npakTHYecKkue padorbl. Padora ¢ MukpockonoMm (yCTpoicTBO
MHKpOCKONa M mpaBwia padorel ¢ HUM). CTpoeHHe KJIETOK KMBBIX OPraHM3MOB (Ha
roToBbIX MHUKpomnpenaparax). H3rorosienne MHKponpenapara KoOXKHIbI JIyKa WIH
apyroro odobekra. Jlaboparopnasi padora. UzyueHne MUTO3a B KJIETKAX KOpeLIKAa JyKa (Ha
roTOBOM MHKpoONpenapare WJid BHUPTYyaJabHO). JlaGopaTtopnass pabdora. TkaHU KHUBBIX
opranu3moB. OmnpeJejieHHe PpacTUTeIbHBIX M JKHBOTHBIX TKaHell (Ha TOTOBBIX
MHUKpONpenaparax u/wjid BUPTyaJbHO). JIabopaTopHble U NpakTu4Yeckue padorbl. Tunbl
KOPHEBBIX cHcTeM (Ha repO0apusix WM BUPTYaJabHO). *Pa3imyHoe qucTopacnojioxkenue (Ha
repOoapusix, KUBBIX PACTEHHUSAX WJIH BHUPTYaAJbHO). Buabl mioaoB (Ha HaTypajbHbIX
o0bexkTax MiauM BUPTYaabHo). IIpakTuyeckas padora. CucreMbl OPraHoB KHBOTHBIX (110
PHCYHKAM WJIM BUPTYaJbHO OINIPee/INTh, KAKas CHCTeMa OPraHOB U300paskeHa).
IIpeameTHble pe3yJabTaThl 00yYeHUs
VYyamuecs JOJKHbBI 3HATh:

— CYThb MOHATUH M TEPMHUHOB: «KJIETKA», «AIpO», «TKaHb», «OpraH», «OpPraHU3M»,
«OpraHousl», «XpOMOCOMa», «BETE€TaTUBHBIE OpraHbl», «TEHEPAaTUBHBIC OPraHbD»,
«CHCTEMA OPraHOBY;

— OCHOBHBIE OPTaHOUIBI KJIETKH, 0OCOOEHHOCTH CTPOEHUS PACTUTENIbHOMN KIIETKH;

— OpraHbl U CUCTEMBI OPTraHOB PACTEHHUM U )KUBOTHBIX.

VYyanuecs 10IKHBI yMETB:

- pacmo3HaBaTh Ha TAaOIUIAX U PUCYHKaX OPraHOUIbI KIETKH, pACTUTENbHbBIE U KUBOTHBIE
TKaHH, OCHOBHBIE OpraHbl U CUCTEMbI OPTaHOB;

— yCTaHaBJIMBATh B3aMMOCBSI3b MEX]Ly CTPOCHUEM U (PYHKITHEH.

MeTanpeameTHble pe3yJabTaTbl 00y4eHUs
Vyanmecs 10KHBI yMETh:



- paboTaTh ¢ pa3IMYHBIMA UCTOYHUKAMU HH(POPMALINH;

- JlaBaTh OMpeeNCHus;

- paboTaTh C OMOJOTUYECKUMH OOBEKTAMH.

Pa3nen 2. J)KusHenesiTeIbHOCTH OPranu3MoB. 13 yacos.

[Inranne m numesapenue. [lpixanue. TpaHCHOpT BellecTB B opraHusMe. BriaeneHue.
OOmMmeH BemecTB ¥ 3Hepru. ONOpHBIE CUCTEMBI KJIETKH U opraHu3ma. J[Bmxenue. Koopannarus
u peryisuus. PazmHo)xeHue opranu3moB. PocT 1 pa3BuTue opraHu3MoB

*JlabopatopHble paboThl. JleiicTBue cioHBl Ha Kpaxman (BUpTyaibHO). JlelcTBue
YKEJTYJIOYHOT0 COKa Ha 0esok (BUpTyanbHO). OOpa3zoBaHue KpaxMaja Ha CBETY (BUPTYaIbHO HIIH
Ha HaTypaJlbHOM o0ObekTe). JleMOHCTpanus  ONBITOB, HWJUTIOCTPUPYIOIIMX  JIbIXaHHUE
[POpACTAIOIINX CEMSH, JbIXaHHE KOpHEH; OoOHapy»eHHE YIJIEKHCIIOrO Ia3a B BbIIbIXaeMOM
Bo3ayxe. *JlemoHcTpauus aHuMauuii. IlepeMerneHue mNUIIEBAPUTEIBHOIO Iy3bIpbKa Y
npocreimux. Ilepememenne xmoporutactoB. JlaGopatopnas pabota. *CrtpoeHue u CBOMCTBa
KOCTeH. [leMOHCTpalus CKelIeTOB MIEKONMTAIOIINX, PACIWIOB KOCTEH, PAaKOBUH MOJUIIOCKOB,
KOJUIEKIIMA HaceKoMbIX. JleMoHcTpamuu anumauuid.  J[BwkeHue wuHQy30puu Ty(deabKu.
[lepememmenue noxkaesoro uepss. JlaGopartopnas paborta. CpaBHEHHE TOJIOBHOI'O MO3ra
MO3BOHOYHBIX. J[eMOHCTpaIuss MUKpOINpenapaToB HEPBHON TKaHU, KOJIEHHOTO U MUTaTeIbHOIO
pediexcoB, Mojesnell HEpPBHBIX CHCTEM, OPraHOB YYBCTB pPACTEHHi, BBIpAIlEHHBIX MOCIE
00paboTKK pOCTOBBIMH BemiecTBaMu. I[lpakTtuueckas pabota. BereraruBHoe pa3sMHOXKEHUE
KOMHATHBIX pacTeHHH. JleMOHCTpauus crocoOOB pa3MHOXKEHMs pacTeHUil; pa3sHooOpa3us u
cTpoeHus couBeTuil. JlabopaTtopHble U pakTudyeckue padoTel. *BnusHue pasnuyHbix (GakToOpoB
Ha TMpopacTaHue ceMsH (BUPTyaJIbHO WJIM Ha HATypalbHBIX 00bekTax). *IIpopactanue cemenu
daconmu (BUPTYaJTbHO M HA HATYpPaJIbHBIX 00BbEKTax). OnpeeieHre TUIIOB PA3BUTHS KUBOTHBIX.
JleMoHCTpanys pa3iM4yHbIX [PEACTaBUTENCH 3yKapuoT, HUX MHOrooOpasus, O0COOEHHOCTEH
CTPOEHUS U Pa3MHOXKECHHUS.

IIpenmeTHble pe3yJibTaThbl 00yUYeHUs
VYyamuecs N0KHBI 3HATH:

- CyTb IOHATUWA U TEPMHHOB: IIUTAHHE», (IUIIEBApPEHUE», «(HOTOCHHTE3», «IbIXaHUE),
«TPAaHCHOPT  BEIIECTB», «OOMEH  BELIECTB», «KOOPAMHALHUA»,  «PETYISILUDY,
«BBIJICIICHUEY, «PA3MHOXKEHHUEY, «OMBLIICHHE), KOILUIOAOTBOPEHUEY, «POCT), PA3BUTHEY,;

- OpraHbl M CHUCTEMBI, OOECHEYMBAIOIINE OCHOBHBIE MPOLECCH >KU3HEAEATEIbHOCTU
OpraHusma.

VYyanuecs 10KHBI yMETB:

—  OOBSICHATH CYyIIHOCTh OCHOBHBIX IPOIIECCOB )KU3HEAEATEIbHOCTH;

- pasnuyarh CrnocoObl pa3MHOXKEHUs (TojoBoe, Oecrosnioe) W pa3BUTUS (IPSIMOE U C
MpEeBpaIICHUEM);

- CpaBHUBATh IIPOLIECCHl JKU3HEIEATEIBHOCTH PA3JIMYHBIX OpPraHU3MOB B pE3yJbTaTe
HaOIIO/ICHUS], ONTUCHIBATH PE3YJIbTATHI U I€NaTh BHIBOBL;

- coOJI0/aTh MpaBujia MOBEACHHS B KaOMHETE OMOJIOTHH.

MeranpeamMeTHble pe3yabTaTbl 00y4eHuUs!
VYyanuecs 10IKHBI yMETB:

— OpraHu30BBIBaTh CBOIO YUEOHYIO JI€ATEIbHOCTh MO/ PyKOBOJCTBOM YUHUTES;

- IUTAHUPOBATh CBOIO pabOTY O] pyKOBOJICTBOM yUUTEIIS;

- B3aUMOJICHCTBOBAThH B MpoIiecce 00YUEHUS C YUUTENIEM U OJTHOKIACCHUKAMH;

- paboTaTh C TEKCTOM YUEOHHMKA U KOMIIBIOTEPHOTO JTUCKA;

- OIIEHUBATh CBOW OTBET U CBOIO padOTYy, a TaK)ke pabOTy OJTHOKIACCHUKOB.

JIMYHOCTHBIE Pe3yJabTAThI 00yUeHUs

- (QopmupoBaHUE OTBETCTBEHHOTO OTHOLIEHHS K O0YUYEHUIO;

— pa3BUTHE HaBBIKOB OOYUYCHHUS;

- (QopmupoBaHuE HOPM U HABBIKOB TOBEJIEHUS B KJIacce, IIKOJIEe, IoMa, Ha IPUPOJIE;

- (opMupoBaHHe J0OPOKENATETFHOTO M TEPHUMOTrO OTHOMICHUS K MHEHHIO JPYTUX
JIIOJIEH;



- (opMupoBaHHE HABBIKOB COTPYIHHUYECTBA C IPYTUMH JIIOABMHU B MPOIECCE BBHITOTHEHHUS
COBMECTHOM paboTBhI;
KpuTtepun onieHKH KayecTBa 3HAHUI
JIOCTHKEHMsI TMYHOCTHBIX Pe3yJIbTaTOB OLIEHUBAIOTCS HA KAUECTBEHHOM ypOBHE (0€3 OTMETOK).
ChopMupOBaHHOCTh METANpPEJIMETHBIX W TPEAMETHBIX YMEHHH OleHWBaeTcss B Oamiax o
pe3yJbTaTaM TEKYIEero, TEMaTHUYECKOr0 M HUTOrOBOTO KOHTPOJS, a TaKKe IO pe3ysbTaTam
BBITNIOJIHEHMSI TAOOPATOPHBIX U MPAKTHUECKUX padoT.

BuoJsorus. 7 kiacc. MHoroodpasue ;kuBbIX oprann3moB. /0 yacos.

Kypc 3HakOMUT HIKOJBHUKOB C MPEACTaBUTESIMU KUBOU Npuposl. Bropas yacte Kypca
0000112eT HA HOBOM YpPOBHE CBEJIEHHUS MO 0oO0IIeld OMOJIOrMU, KOTOpbIE JIOTUYHO BCTPOEHBI B
yueOHUKE.

[Iporpamma 7-ro kjlacca mpoJIoJKaeT U pa3BUBAET (PYHKIMOHAIBHBIA U CPABHUTEIIbHBIN
MOJIXO/I, 3aJI0KEHHBII NMporpaMMoi mpeablayero roga ooyuenusa. OaHako, y4uTbiBas ropaszio
Oonbliee  (QyHAAMEHTATbHOE pPAa3HOOOpa3He JKUBOTHBIX B IIKOJBbHBIM Kypc BBOJIUTCH
pPaccMOTpEHHE OCHOBHBIX IUIAHOB CTPOEHHUS BCEX KPYIHBIX I'PYMII )KUBOTHOTO 1IapCTBa, KOTOPOE
OPOM3BOJUTCS B CPaBHEHUHU. [J1aBHAs OCOOEHHOCTH 3TOrO MOAXOJA 3aKJIIOYAeTCs B TOM, YTO
OCHOBHBIE CHCTEMBbl OPraHOB B TeJleé >KMBOTHOIO PacCMaTPUBAIOTCS B HMX (DYHKIHOHAJIbHBIX
B3aMMOCBA35X U B3aUMOOTHOLIEHUSAX IPYr C JIPYrOM, B IPOTHUBOIOJIOKHOCTH TPaJAULIMOHHO
U30JIMPOBAHHOMY PAcCMOTPEHUIO OTHEIbHBIX CUCTEM U (YHKIUH >KUBOTHOIO. DTO MO3BOJISET
00ecneynThb HEeJOCTHBINA MOJX0/1 K PACCMOTPEHUIO CTPOEHUS U (DYHKIMI OpraHu3Ma.

Takoro poza cTpyKTypa Kypca mo3BOJIseT N30aBUTHCS OT HEU30EKHBIX MIOBTOPEHUH B TEX
CllydasiX, KOrJa Ta WM MHAas CUCTEMa OPraHOB Yy JBYX IpyNI JKUBOTHBIX cxonHa. IIpu sTom
BMECTO €€ IOBTOPHOTO H3JIOKEHUS YyuyuTeleM (B peXHME H3y4YeHUs HOBOTO MaTepuana)
OTJIAaeTCsl NMPEANOYTEHUE TIOBTOPEHUIO 3HAHUNM CaMUMH YYEHHKaMH. JTO MO3BOJISIET yIEIUTh Ha
ypokax Oouibllle BPEMEHU M3YYEHHIO NPEOOpa30oBaHMM TEX CHUCTEM OPraHOB, KOTOPbIE UIpalii
BEJYILYIO POJIb B IPOUCXOXKICHNUN U 3BOJIIOLUY JAaHHOTO TAKCOHA.

B cootBerctBUM ¢ TpeGoBanusimMu denepanbHOro rocy1apcTBEHHOIO 00pa30BaTELHOTO
CTaHJapTa OCHOBHOrO o0miero oOpa3oBaHUs K pe3yJbTaTaM OCBOCHHMsS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl K OKOHYAHHIO 7 KJlacca y ydaluxcs HeoOXoauMo chopMHpOBaTh
TOTOBHOCTb U CLIOCOOHOCTB K CAMOPA3BUTHIO U IMYHOCTHOMY CaMOOIPEEeNEHHI0, MOTUBALIUIO K
00y4YEHHIO U LIeJIeHANPaBICHHON I03HABATENbHOM J1eATeNnbHOCTH. [IIKOTBHUKY TOAKHBI OCBOUTH
yHMBEpcallbHble Yy4yeOHble JEWCTBUS M HAyuyuTbCs HX MCIIOJIB30BaTh B Y4eOHOH W
[IO3HABATEJILHON JEATEIbHOCTH.

dopMUpOBaHUE HHIUBUAYAIBHBIX 00pa30BaTEIbHBIX TPAEKTOPUN Ha JAHHOM JTare
00y4eHHUsl 3aBUCHUT OT JESATEIIbHOCTH YUMUTENsl, XOTS B ’TOM BO3pacTe MOXKHO BBECTHU 3JIEMEHTHI
CaMOCTOSITENILHOTO BbIOOpa 00beMa u3yuaemMoi TeMbl. B npeameTHoi obnacti nmpeamnonaraercs
(dopMHpOBaHUE CHCTEMBI HAYYHBIX 3HAHUU O KMBOW MPUPOJE, 3aKOHOMEPHOCTSAX €€ Pa3BUTHA,
UCTOPUYECKH OBICTPOM COKpAIlEHUU OMOJIOTHUYECKOro pasHooOpasus B Ouocdepe B pe3yibTare
JIESITEIbBHOCTH Y€JIOBEKa JJIsl Pa3BUTUSI COBPEMEHHBIX €CTECTBEHHO-HAayUHbIX NPEACTABICHUI O
KapTHHE MHUPA; MEPBOHAYAIBHBIX CHCTEMATH3HPOBAHHBIX IPEJICTABICHUH O OMOJOTHYECKUX
00BEKTax, Ipoleccax, SBICHUAX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX OHMOJOTHYECKUX TEOPHSX, 00
9KOCHCTEMHON OpraHu3alMy >KHM3HHM, O B3aMMOCBSI3UM JKMBOTO M HEXHBOro B Ouocdepe;
OBJIA/ICHUE TTOHATUIHBIM anmnapaToM OHOJIOTHU; MPHOOPETEHNE ONBITa UCTIONB30BaHUS METOJIOB
OMOJIOTHYECKON HAayKd U TIPOBEJEHHUS HECIO0XXHBIX OHOJOTMUECKUX HKCIEPUMEHTOB IS
U3Yy4EHHUS KUBBIX OPIaHU3MOB.

ITpu cocraBneHun pabodel HpoOrpaMMbl YUMTENIO IMPETyCMOTPEH HMHTETPHUPOBAHHBIN
NOaX0/ K OOyYeHHIO C MpHBICYEHHEM HWH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA H
UCIIOJIb30BaHUEM Y4eOHO- METOAMYECKMX KOMIUIeKToB cepun «Hasuratop», KoTopsle
MO3BOJIAIOT PAa30OUTh M3ydaeMblil MaTepuad Ha OCHOBHOW M JOMOJHMUTEIbHBIA (B IMpOrpaMMe
OTMEYEH *) M pealn30BaTh JMYHOCTHO-OPUEHTUPOBAHHBIHN 1MOAX0/] K O0YYEHHUIO ITyTEM CO3/IaHMs



WHIMBUAYATBHBIX 00pa3oBaTENbHBIX TpaeKkTopuil. B mporpamme chopMynupoBaHbl OCHOBHEIC
MOHSTHS, TPEOOBaHUS K 3HAHUSM U YMEHUSM yUaIIUXCs TI0 KAKIOMY pa3zemy.
Pa3nen 1. MHoroo6pa3ue »KuBOro u Hayka. 3 yaca.

Mup JKHMBBIX OpPraHM3MOB. YPOBHM OpraHu3allid U CBOWCTBa XHUBOro. BemiecTBa
ounochepsl. OcHOBHBIC TIONTOKeHUs yueHus Y. JlapBuHa o ectecTBeHHOM oTOOpe. EcrecTBeHHas
CHUCTeMa JKMBOM MPUPOIBI KaK OTpaKeHHE 3BOJIONUHU XM3HUM Ha 3emie. llapcTBa xuBOM
TPUPOIBIL.

JlaGopaTopHble U pakTH4yeckue paboTel. OnpeeneHue NPUHAICKHOCTH KHUBBIX OPraHU3MOB K
pa3IMYHBIM IIAPCTBAM.
IIpeamMeTHbIe pe3yabTaThI 00y4eHHs
VYyaiuecs A0JKHbBI 3HATh:
- OCHOBHBIE YPOBHH OpTaHU3ALIMU KUBOH MaTepuH;
- CUCTEMY JKMBOW IPUPOJIBI;
- IPUHIUIBI TOCTPOCHUS €CTECTBEHHOM CUCTEMBI JKUBOW PUPOJIBI;
- HEPAPXUI0 CHCTEMATHYECKIX KaTeTOPHIA.
VYuyamuecs A0JKHbBI YMETh:
- OIMCHIBATh CHCTEMATHYECKOE TTOJI0KEHNE 0OBEKTOB KUBOU IPUPOIBI;
- pacrpenensaTh CUCTEMaTUYeCKHe KaTeropuu B COOTBETCTBMM C UX HEpPapXHUECKUM
MOJIO’KEHUEM.
MeTanpeaMeTHbIe pe3yJbTAThI 00yYeHUs
VYyanuecs 10KHBI yMETh:
- pa3nuyatb 00beM U COAEpIKAHUE TTOHATUH;
- pa3nuyaTh POAOBBIC U BHIOBBIC TIOHSITHS;
- MIPOBOJUTH KJIACCU(PUKALIUIO;
- BBICTPAMBAaTh IPUIUHHO-CIICJICTBEHHBIC CBSI3H.
Paszgea 2. Hlapcro IIpokapuoTtsl. 2 yaca
Crpoenue u cucremaruka HpokapuoT. OCOOEHHOCTH KU3ZHENECATEIBHOCTH U POJIb
MIPOKAPHUOT B MIPUPOJIE U IEATEIHLHOCTH YeJIOBEKa.
IIpenmeTHbIe pe3yabTaThl 00y4eHUs
Yyaiuecs 10JKHBI 3HATD:
- CTPOEHHE U OCHOBHBIE ITPOLIECCHI JKU3HEAEATEIILHOCTH OaKTEpHii;
- pa3zHooOpasue U pacnpocTpaHeHHe OaKTepHii;
- poJb OaKTepuil B MIPUPOJIE U KU3HH YETIOBEKA,
- METO/1bI MPOPHUIAKTUKHN UH(EKITMOHHBIX 3a00JIEBaHUM.
VYyanuecs 10IKHBI yMETB:
- JaBaTh OOIIYIO XapaKTePUCTUKY OaKTEpHii;
- XapakTepu30BaTh (HOPMbI OAKTEPHATBHBIX KIIETOK;
- OTIINYATh OAKTEPUU OT JPYTHX )KUBBIX OPTaHU3MOB.
MeTanpeameTHble pe3yJabTaTbl 00y4eHUs
VYyamuecs: J0KHBI YMETh:
- paboTtarh ¢ yueOHUKOM, paboueil TeTpaabio, COCTABIATh KOHCIEKT §a yueOHUKA 710 U
nociie U3yueHus: MaTepuana;
- COCTABJIATH KOHCIIEKT TEMBI, UCTIONB3Ys Pa3Hble HCTOYHUKH WH(POPMAIIHNH;
- TOTOBUTH YCTHBIE COOOIIEHNUS U pedepaTsl Ha 3aIaHHYI0 TEMY;
- MOJIb30BAThCS IOMCKOBBIMU cucTeMamu MHTEpHeTA.
Paznen 3. lapcTBo I'pudsi. 3 yaca

Oomas xapakrepucTrka rpudoB. Cuctematuka 1 MHOrooopasue rpu6oB. Pons rpubos
B IIPUPO/JIE U JKU3HM YesoBeka. JInmaiHuKy.

JlaboparopHass pabora. OrmpeneneHue MO KapTUHKAM WIM MyJSDKaM, WM BHUPTYaJbHO
ChEOOHBIX U SIOBUTHIX TPHOOB.

IIpenmeTHbIe pe3yabTAaThl 00y4eHUSs

VYyamuecs: 107KHBI 3HATh:



- XapaKTepUCTUKY I'PUOOB KaK MPEACTaBUTEIEH OTAEIBHOrO LIAPCTBA KUBOM IPUPO/IBI;

- CTpOEHHE M OCHOBHBIE MPOLIECCHI )KU3HEACATEIbHOCTH I'PUOOB U JUILIANHUKOB;

- Mepbl NPO(UITAKTUKHA TPUOKOBBIX 3a00IeBaHUi (MUKO30B).

VYuyamuecs A0KHBI YMETh:

- JlaBaTh OOUIYIO XapaKTEPUCTUKY IpUOOB;

-~ IPUBOAUTH MPHUMEPHl TPHUOOB, OTHOCALIMXCS K pPa3HbBIM KilaccaM, M JIMIIAHHUKOB C
Pa3IUYHBIM TAJIIOMOM;

- XapaKTepu30BaTh POJib IPUOOB U JUIIAHHUKOB B IPUPOE U )KU3HU YEJIOBEKa;

- OmpeleNsTh HeCheOOHbBIE U SIIOBUTHIE IPUOBI.

MeTtanpeameTHble pe3yJbTaThl 00y4eHUs
VYyamuecs 101KHBI yMETh:

- paboTaTh C pa3NIWYHBIMM HCTOYHUKAMU uHPopMmanuu (yueOHUK, pabodas TeTpaipb,
KOMITBIOTEPHBIN JAHCK);

— COCTaBJIATh KOHCIIEKTHI [10 U3y4aeMO TeMe;

- TI0JIb30BaThCsl OMOJIOIMYECKUMHU CJIOBApPSMHU, CIHPABOYHUKAMHU U ONPEACIIUTENSIMH;
TFOTOBUTh  COOOILIEHMS HAa OCHOBe 0000meHus wuHpopMamuu ydyeOHHKA U
JIOTIOJTHUTEIHHBIX UCTOYHUKOB;

- I0JIb30BaThCs OMCKOBBIMU cucTeMaMu MHTepHeTa /171 morcka Hy>KHOW HHPOpMAaLIUK.

Pasnen 4. llapcTBo PacTenus. 15 yacos.

OOmas xapakTepucTuka pacTeHuil. Bopopocnu. Beicmme pactenus. Otnen
rojioceMeHHble pacteHus. OTAen HOKPbITOCEMEHHbIE (IIBETKOBBIE) pacTEHUSI.
JlaGopaTopHnas pabora. M3yueHue BHEIIHEro CTPOEHUS BOAOPOCIIEH.
Jlaboparopuble paboThl. 3ydeHne BHEHIHETO CTpOeHUs: MXOB. V3yueHne BHENIHETr0 CTPOEHUs
HarnopoTHHKA.
JlaGopatopnast pabora. WM3yueHue cTpoeHHSs W MHOTooOpa3usi TOJOCEMEHHBIX PACTCHHI.
JlaGopaTopHble U NpakTHYecKue padoThl. M3yueHue cTpoeHUs] MOKPHITOCEMEHHBIX pPacTEHUIL.
Pacno3naBanue Hambosiee pacrnpOCTPAaHEHHBIX PACTEHUH CBOEH MECTHOCTH, OIPENEICHUE HX
CHUCTEMaTHUYECKOTO MOJIOKEHUS U POJIU B )KU3HU YEJIOBEKA.
IIpenmeTHbIe pe3yabTaThl 00y4eHUs
VYuamuecs 10JKHbI 3HATS!

— OCHOBHBIE METO/Ibl U3YUECHHUS PACTECHHUI;

— OCHOBHBIE TPYIIBl PACTEHUH U UX CUCTEMATHUKY;

— O0COOEHHOCTH CTPOEHMSI U >KU3HEHHBIX LMKIOB PAaCTEHUH pa3HbIX CUCTEMATHUUYECKUX
IpyniL;

— pOJIb pacTeHui B Onocdepe 1 )KU3HU YEIOBEKa;

~ IPOHUCXOKACHUE U IBOJIIOLUIO PACTEHUH.

VYyanuecs 10KHBI yMETB:

- JaBaTh OOIIYIO XapaKTePUCTUKY LapcTBa Pactenus;

- XapaKTepu30BaTh OCHOBHBIE IPYIIIbI PACTEHUI;

— OOBACHATH pazauuusl B CTPOCHUU PACTEHUH C Y4eTOM HUX poJid B (DUTOLEHO3aX MU
0COOEHHOCTEH YCIIOBUN UX OOUTAHUS.

MeranpeamMeTHble pe3yabTaTbl 00y4eHUs!
VYyanuecs 10IKHBI yMETB:
—  BBINOJIHATH JJAOOPATOPHBIE U ITPAKTUYECKUE PAaOOTHI 1101 PyKOBOJCTBOM YUMTEIS;
— TIPOBOJUTH CPABHUTEIIBHBIM aHAJIN3 PEICTABUTEIICH PA3IUYHBIX IPYIII PACTCHUN;
— OIIEHUBATh C ICTETUYECKOM TOUKU 3peHNUs IPeACTaBUTENEH paCTUTEIBHOTO MUPA;
- HaXOJUTh HYXXHYI0 HH(GOpPMAIMIO B Pa3IMYHBIX HCTOYHHMKAX, BKiItoyas WHTepHeT,
aHAJIM3UPOBATh U OLIEHUBATh €€, IEPEBOAUTH U3 OJHON (OPMBI B IPYTYIO.
Paznea 5. llapcTBo KuBoTHbIe. 43 yaca

OOmiast xapakTepUCTHKa JKUBOTHBIX. [loAlIapcTBO MHOTOKJIETOUYHBIE. ['nnore3sl
NPOMCXOXJACHUSI MHOTOKJIETOYHBIX. THIT KHUIIEYHONOJOCTHbIE. THUN TUIOCKHE YEpBH. THII
KpyIJible yepBU. Tum koabpyaThlie yepBU. Tun Mosarocku. Tum wieHucToHOrHe. THIl UTJIOKOXKHE.



Tun xopnossie. IloaTun OGecuepennbie. [loarun mo3BoHOUYHBIE (uepemnubie). Hankmacc poib.
Knacc 3emuoBoanbie. Kinace npecmbikaromuecs. Kinace nruisl. Knace minekonutaroriue
JlaGopaTtopHnast pabota. BHelmiHee cTpoeHHE T0KACBOTO YEPBsI.
Jlaboparopnas paboTa. BHemnrHee cTpoeHre MOJUTIOCKOB.
JlabopaTtopHnast pabota. M3yueHue BHEITHEr0 CTPOCHUS 1 MHOTO00Opa3Hsl YJICHUCTOHOTHX.
JlaGopatopHas pabota. OCOOEHHOCTH BHEIIHETO CTPOEHHUS PbIO B CBA3M C OOpa3oOM JKU3HHU.
BckpeiTHE KOCTUCTO PHIOHI.
JlaGopatopHass paGota. OCOOEHHOCTH BHEIIHErO CTPOCHHUS JISATYIIKM U TPUTOHA B CBSI3H C
00pa3oM KU3HH.
JlaGopatopHnas pabota. OCOOEHHOCTH BHEIIHETO CTPOCHMS MITHIL B CBSA3U C 00pa30M KHU3HH.
IIpeaMeTHbIe pe3yabTaThl 00y4eHHs
VYuyamuecs AOJKHBI 3HATh:
- TPU3HAKHU OpraHu3Ma Kak LIeJIOCTHOM CHCTEMBI;
— OCHOBHBIE NPU3HAKH KUBOTHBIX;
~ CXOJICTBO M PA3JINYHS MEXIY PACTUTECIBHBIMHU U KHBOTHBIMH OpPTaHU3MaMU;
— IpeaMEeT U3YyYEHUs U CTPYKTYPY 300JI0TUHU KaK HAYKH;
— TPHU3HAKH TUIOB U MOATUIIOB IapcTBa JKUBOTHEIE;
- CHCTEMaTHKy U MHOrooOpa3ue THIIOB, IOJTUIIOB U KJIACCOB KUBOTHBIX;
— COBpPEMEHHbIE MPEJCTABICHUS O IPOUCXOKICHUH MHOTOKJIETOUHBIX;
— KMBOTHBIX-[IAPA3UTOB YEJIOBEKAa U >KUBOTHBIX, BbI3bIBAEMbIE UMM 3a00JI€BaHMS, LIMKIIBI
pa3BUTHS X MEPHI TPODMITAKTUKYA NHBA3HOHHBIX 3a00JICBaHHIA;
— COBpPEMEHHbIE NPEJCTABICHUS O BO3HMKHOBEHUHU XOP/AOBBIX U OCHOBHBIE HAIpPaBJICHHUS
UX SBOJIIOINY;
— 3Ha4YeHHE )KUBOTHBIX B MPUPOJIE U KU3HU UEIOBEKA,;
- BO3JEUCTBUE YEJIOBEKA Ha MPUPOAY B LIEJIOM U HA KUBOTHBIX B YACTHOCTH.
VYuyamuecs A0KHBI YMETh:
- KIaccu(uuupoBaTh KUBOTHBIX;
- OOBSCHATH 3HAUEHUE >KMBOTHBIX B JKM3HU YEJIOBEKAa M HMX H3MEHEHHUS B IIpoLecce
OJIOMAIITHUBAHUS M BBIBEICHUS HOBBIX TTOPOJI;
- paboTaTh C KUBBIMH KyJbTYypaMH NMPOCTEUIINX U TOTOBBIMHU MperaparaMu, UCIOJb3Ys
YBEIINYUTENbHBIE TPUOOPHI;
— OOBSICHATH B3aUMOCBSI3b CTPOCHUSI U (DYHKIIMHU, 00pa3a >KU3HU U Cpeibl OOUTAHUS;
- XapaKTepU30BaTh HAPOJAHOXO3SIICTBEHHOE 3HAYEHHE KUBOTHBIX;
- HaOJIoAaTh 3a MOBEACHUEM KUBOTHBIX B IIPUPOJIE;
- aHaJU3UpOBAThH U OLIEHMWBAThH BO3/ICIICTBHE YEIOBEKA HA KUBOTHBIM MHUP.
MeranpeamMeTHble pe3yabTaTbl 00y4eHUs!
VYyanuecs 10KHBI yMETB:
— JlaBaTh XapaKTEPUCTUKY METOJIOB U3yUEHUS )KUBBIX OOBEKTOB;
- HAOIIOAATh ¥ ONHCHIBATh OMOJIOTHYECKHE OOBEKTHI;
— HaxOJUTh B Pa3INYHBIX HCTOYHHUKAX HYKHYIO HH(POPMAIUIO O )KUBOTHBIX;
- paboTaTh ¢ pa3IMYHBIMH UCTOYHUKAMHU HH(pOpMAInH;
— COCTaBJISITh KOHCIIEKTHI 110 TEMaM;
— TOTOBUTH YCTHBIE U MTUCHMEHHBIE COOOIIECHNUS TI0 33JaHHBIM TEMaM;
- BBIIENATH TE3UCHl M JeNaTh BHIBOJbI HAa OCHOBAHWM aHalW3a TEKCTa Y4YeOHHMKA U
JIOTIOJTHUTEIHHBIX UCTOYHUKOB HH(OPMAITUH.
Pa3nen 6. Bupycsl. 4 yaca. Bupycsl — HekietouHast (hopma JKH3HH.
IIpenmeTHbIe pe3yabTaThl 00y4eHUs
VYyamuecs: AOTKHBI 3HATh:
- oOmIme NpUHIMIBI CTPYKTYPHOW OpTaHU3aI[i BUPYCOB;
- IIyTH MPOHUKHOBEHUS BUPYCOB B OPTaHU3M;
— DTambl B3aNMOJCHUCTBUS BHPYCa U KIIETKH;
- Mephbl NPOPUIAKTUKHA BUPYCHBIX 3a00JI€BaHUM.



- BBISABIIATH IPU3HAKU CXOJCTBA U PA3IUYUSA B CTPOCHUH BUPYCOB;
— OOBSACHATH MEXaHU3M NPOHUKHOBEHMS BUPYyCa B KJIETKY U X B3aUMOCHCTBUE;
- XapakTepu3oBaTh omacHbie Bupycusie 6one3nu (CIIN/, renatur C u np.).

VYyamuecs DOJKHbBI yMETh:
- 0000maTe HHPOPMALIMIO U JIENIATh BHIBOJIBI [0 N3YYEHHOMY MaTepHaIy;
- paboTaTh ¢ JONOJHUTEIbHBIMU HCTOYHUKAMU UH(OPMALIUK, B TOM uucie ¢ IHTepHeToM;
- TMPEACTaBIATh M3YUYEHHBIH MaTepual, MCIONb3ysl BO3MOXKHOCTH KOMIIBIOTEPHBIX

TEXHOJIOTUH.

MeTtanpeameTHbie pe3yJIbTaThl 00y4eHHs

VYyamuecs 10JKHbBI yMETh:
- 00001aTh HHPOPMALIUIO U €JIaTh BHIBOJIBI [I0 H3yYEHHOMY MaTepualy;

- paboTaTh C JIOMOJHHUTEILHBIMIA HCTOYHUKAMHU WH(OpMaIuy, B TOM uucie ¢ aTepaeToMm;
- IPEACTaBJSITh MW3YUYEHHBIM MaTepuas, MCIOIb3ysl BO3MOKHOCTH KOMIIBIOTEPHBIX
TEXHOJIOTHUH.

JInuHOCTHBIE pe3yJIbTaThl 00yUYeHHust

- coOJIro/IeHue MpaBUJ MOBEJCHUS B IPUPO/IE;

- yMEHHE peajin30BaTh TEOPETUYECKHE 3HAHUS HA MPAKTHUKE;

- OCO3HaHHE 3HAuYeHHs 00pa30BaHUS JJIs MOBCEJIHEBHOM >KM3HM M OCO3HAHHOI'O BbIOOpa
npodeccuu;

- TIOHUMaHHE Ba)KHOCTH OTBETCTBEHHOI'O OTHOILEHUS K yueoe;

— IPUBUTHE JHOOBU K IPUPO/IE;

-~ yMEHHUE apryMEHTUPOBAHHO U 0OOCHOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHUS;

- KpUTHUYECKOE OTHOLIEHHE K CBOMM IIOCTYIIKAM, OCO3HAaHUE OTBETCTBEHHOCTH 33 HX
pe3ynbTaThl;

— YMEHHE CIyLIaTh U CIBIIIATh APYTHX, BECTU JAUCKYCCHIO, ONIEPUPOBAThH (PAKTaAMU;

— TOTOBHOCTb U CIIOCOOHOCTH K CaMO0OOPa30BaHUIO;

- (opMupoBaHME MOTHBALUM K IMOJYYEHHMIO 3HAHMH M OCO3HAHHOMY BbIOOpPY Oynyliei
npodeccuu;

— OCO3HaHHE POCCUMCKOM TIpa)XIaHCKOM HAEHTUYHOCTH M OTBETCTBEHHOCTU IIepes

Ponunon.

Kpurepun onenkn kayecTBa 3HAHUI

JIOCTIDKEHHSI JTMYHOCTHBIX PEe3yJIbTaTOB OIEHHMBAIOTCS HAa KAa4eCTBEHHOM ypoBHe (0e3
oTMeToK). CPOpMHPOBAHHOCTh METANPEAMETHBIX W TPEAMETHBIX YMEHHUIl OIleHHMBaeTCs B
Oamnax Mo pesyJbTaTaM TEKYIIEro, TEMaTHUYECKOIO0 W MTOTOBOTO KOHTPOJIA, a TaKXKe IO
pe3yJbTaTaM BBIIIOJIHEHHUS JJaOOPATOPHBIX U MPAKTUYECKUX padoT.

buosiorus. 8 knacc. Yesosek. 70 yacos.

B cootBerctBUM ¢ TpeGoBaHusMu denepanbHOro rocy1apcTBEHHOIO 00pa30BaTENILHOIO
CTaHJapTa OCHOBHOroO oOmiero oOpa3oBaHUs K  pe3yJbTaTaM OCBOEHHUS  OCHOBHOM
0o0pa3oBaTeNIbHON MPOrpaMMbl K OKOHUAHHIO 8 KJjlacca y ydyaluxcs HeoOXoauMo chopMHpOBaTh
TOTOBHOCTb U CIOCOOHOCTB K CAMOPA3BUTHIO U TMYHOCTHOMY CaMOOIPEIeNICHHIO, MOTHBALIUIO K
00yUYEeHHIO U IieJIeHaNpaBIeHHON MO3HABATEIbHOM AEATENIbHOCTH, IKOJIbHUKH JTOJIKHBI OCBOUTH
yHUBEpCaJbHble y4eOHbIE JIEHCTBUS W HAyYUThCS HUX MHCIOJNb30BaTh B Yy4yeOHOH U
[I03HABATEJILHON JESTEeIbHOCTH.

dopMupoBaHUEe HHIUBUAYAIBHBIX 00pa30BaTEIbHBIX TPACKTOPUH Ha JaHHOM JTare
00y4YeHHsI OCYIIECTBIISETCSI COBMECTHO ME€aroroM M y4aluMcs.

B npenmMeTHo#t 00macTu npeanonaraeTcs IpuoOpeTeHUe OIbITa UCTIOIB30BAHUS METOIOB
OMOJIOTHYECKON HAayKM W TPOBEJIEHHS] HECIIOKHBIX OHOJOIMYECKUX OSKCIEPUMEHTOB JUis
U3yUYeHHs] OpraHu3Ma 4elloBeKa, BHIOOPA IIETIEBBIX M CMBICIOBBIX YCTAHOBOK B CBOMX JCHCTBUSIX
U TIOCTyNKaxX 110 OTHOWIEHHIO K 3J0POBBIO CBOEMY M OKpYXKaloIMX; (HOpMUpOBaHHE
IPEJICTAaBICHUA O 3HAYEHUM OMOJIOIMYECKMX HAyK B pEHIEHMH MpoOJeM 3allUThl 30POBBS
Jqrofiell B YCIOBUSIX OBICTPOrO M3MEHEHMs 3KOJOIMYECKOro KauecTBa OKpY’Karolled Cpemsl;
OCBOEHHUE IPUEMOB OKa3aHUs NEPBON MOMOIIH, PALIMOHAIIBHON OpPraHM3aluy TPyJa U OT/bIXa.



[Ipn cocraBneHun y4eOHON MporpaMMbl MPEAYCMOTPEH HHTETPUPOBAHHBINA MOAXOMA K
o0y4eHHI0 ¢  TpHUBICYECHHEM  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTMHA U
UCTIOJIb30BaHUEM YI€OHO-METOINIECKUX KOMIUIEKTOB cepun «HaBuraTop», KOTOpPBIE TIO3BOJISIOT
pa30ouTh M3ydyaeMblil MaTepuan Ha OCHOBHOW U JIOTIOJHHUTENBHBIN (B MporpamMme oTMe4YeH *) u
peanu3oBaTh  JTUYHOCTHO-OPUEHTHPOBAHHBIH TOAXOX K OOYYEHHIO TIIyTEM  CO3JaHUs
WHAMBHUIYaIbHBIX 00pa30BaTENbHBIX TpaekTopuil. B mporpamme copmynnpoBaHbl OCHOBHBIE
MOHSTHS, TPEOOBaHUS K 3HAHUSAM M YMEHUSM yUaIIuXcs MO KaKIOMY pa3zeiy.

Paspnen 1. MecTo 4es10BeKka B cCTeMe OPraHM4YecKoro mupa. 3 yaca.

UYenoBek Kak 4acTh KMBOW IPUPOJIBI, MECTO YEJIOBEKA B CHCTEME OPIaHMYECKOI0 MHUPA.
YepThbl CXO/ICTBA YEJIOBEKA U KUBOTHBIX. CXOJCTBO U PA3JIMUMS YEIOBEKA U YeI0BEKOOOPa3HbIX
00e3bsiH. YenoBek pa3ymHbld. buonornyeckue u couuanabHble (AaKTOPbl aHTPOIOCOLMOTEHE3A.
Ortansl ¥ (HaKTOphl CTAHOBJICHUS YeIoBeKa. Packl yenoBeka, UX MPOUCXOKICHHUE U €JUHCTBO.
IIpenmeTHble pe3yJibTaThl 00y4YeHHS
VYyamuecs A0KHBI 3HATh:

- IpU3HAKH, TOKA3bIBAIOILIUE POJICTBO YEJIOBEKA U )KUBOTHBIX;

— OuOJOrMyYecKue U coluanbHble (PaKTOPBI aHTPOIIOTEHE3a;

—  OCHOBHBIE 3TaIlbl YBOJIFOI[UY YEJIOBEKA; — OCHOBHBIE IIPU3HAKU PAC.
VYyamuecs 10JKHbBI yMETh:

- aHaJU3UpOBATH OCOOCHHOCTH CTPOCHHUS YEJIOBEKA U APYTUX MIECKOIUTAIOIINX.
Pa3nes 2. O6uiue cBeieHUs1 0 CTPOEHUM OPraHM3Ma 4eJioBeka. 4 yaca.

Hayka o wenoBeke: anaromusi, pusuosiorus, rurneHa. Benvkue anatomsl U pusnosnoru:
I'mnnokpar, KnaBouit ['anen, Annpeac Besamuii. KnetouHoe crpoeHue opranusma. TkaHu:
SNUTENNaIbHbIE, COCUHUTENbHbBIE, MbIILICYHbIE, HEpBHAsA. OpraHbl 4eJI0BEUYECKOI0 OpraHu3Ma.
Cucrembl opraHoB. B3auMocBs3p OpPraHoB M CHCTEM OpPraHoB KaK OCHOBAa TIOMEOCTa3a.
JleMoHCTpamusi cXeM CHCTEM OpraHoB uejoBeka. JlabopaTopHble W TPaKTUYECKHE PaOOTHI.
N3yuyeHne MUKpPOCKOIIMYECKOIO CTPOCHUs TKaHEW. Pacmo3HaBaHMe OpraHoB M CHUCTEM OpPraHOB
(BUPTYaJIbHO U 10 MYJISDKAM).

IIpenmeTHble pe3yJibTaThl 00yYeHUs
VYyamuecs JOJKHbBI 3HATh:
- BKJIQJ] OTCUECTBEHHBIX YUYEHBIX B Pa3BUTHE 3HAHHUM O CTpPOCHHH M (DYHKLHUSAX OpraHu3Ma
YEJI0BEKa.
— OCHOBHBIE MPU3HAKU OPraHU3Ma YeJIOBEKa;
- BHJBI TKAaHEH U UX KIACCUPUKAIINIO;
- CHCTEeMBbI OPraHOB, UX COCTaB, CTPOEHUE U (PYHKIIMOHAIbHOE Ha3HAUCHUE;
- OTJIM4YME CHUCTEMBI OPraHOB OT aIllapara.
Vyanmecs 10KHBI yMETh:
— y3HaBaTh TKaHU M0 PUCYHKaM U Ha MUKpOIIpenapaTax;
—  OOBSACHATH B3aUMOCBSI3b MEXKIY CTPOECHUEM U (PyHKIIHEH.
Pa3nen 3. Koopaunanus u peryJisiniusi. 8 4acos.

I'ymopanbHas perynsuusa Ilonstue o perynsuuu. HepBHas, rTyMopaibHas U
HelporymopanpHas peryisnus. ['ymopanbHas perymnsauusa. JKene3sl BHYTPEHHEM CEKpPELHH.
CocTtaB sHAOKpUHHOTO anmnapara. ['OpMOHBI U UX poJb B 0OMEHHBIX IMpoleccax. JleMoHcTpanus
CXEeM CTpPOEHHUS DSHIOKPHUHHBIX >JKEJe3; CTPOCHHs, OHMOJIOTMYECKOH AaKTHMBHOCTH M TOYEK
MPUJIOKEHUST TOPMOHOB; (oTorpaduil OONBHBIX C PA3IWYHBIMU HapyUIEHUSMU (DyHKIHUN
SHIOKPUHHBIX >kene3. HepBHas perynsuus.3HaueHue HepBHOM cucreMbl. lleHTpanbHas u
nepudepudeckas HepBHas cucTeMa. BereraTuBHas M comMaTuyeckas 4acTU HEPBHOM CHCTEMBI.
Pednexc; mpoBenenne HepBHOTO MMMyJbca. CTpoeHHWE W (YHKIHMU CIIMHHOTO MO3Ta, OTAETIOB
roJoBHOrO Mo3ra. bombiime mnomymapus rojoBHoro Mosra. Kopa OonbIIMX MOMyIIAPHIA.
3HaueHue KOopbl OOJBIINX MOJYIIAPUM U €€ CBSI3U C APYTUMU OTJEJIaMU MO3Ta.

JlaGopatopHble M TpakTHUeckue paboThl. M3ydeHHne rolIoBHOTO Mo3ra uejoBeka (1o
MYJISIKaM).

IIpeameTHble pe3yJabTaThl 00yYeHUs



VYyamuecs J0JKHBI 3HATh:
—  POJIb PEryJasTOPHBIX CUCTEM B OPTaHHU3ME;
—  MEXaHW3M PETyJISIuH (yHKIHA.
Vyanuecs: 10KHBI yMETh:
—  OOBSCHATH B3aUMOCBSI3b U (PYHKIIUU TOJIOBHOTO MO3Ta, CIHHHOTO MO3Ta;
- OOBSACHATH MEXaHU3M T'yMOPAIBLHOMN peryssiuu pyHKIHA OpraHu3Ma.
Pa3znen 4. Ananusaropsl. 4 yaca.

Opransl 4yBCTB (aHATU3ATOPHI), UX CTpoeHHe, PyHkuu. CTpoeHue, PyHKIUHU U TUTHEHA
opranoB 3penusi. CTpoeHue U QPyHKIIMU OpraHoB ciyxa. [Ipeaynpexaenne HapylmieHUH ciyxa.
Oprasnbl ocsi3aHus, BKyca, 000HsHMA. | urneHa opraHoB 4yBCTB. MbIIlIEYHOE M KOKHOE YYBCTBO.
3pUTENbHBIN aHAIU3aTOP U OCOOEHHOCTH €ro CTpoeHus. bau3opykocTh, HaabHO30pPKOCTh, MX
Koppekiuss U npodmiaktuka. CiyXoBoW aHaIM3aTOp, CTPOCHHE U (YHKIHMOHHPOBAHUE.
BectuOynsipHblii annapat u ero TpeHupoBka. Ocs3anue, 000HsHUE, BKYC. Pojib KOpBI FOJIOBHOTO
MO3ra B OPUEHTALMU Y€JI0BEKAa B MUPE 3aI1aXx0B, 3BYKOB U OLIYILIEHUH.

JlabopaTtopubie pabotel. Ummro3un. BrisiBnenue cienoro msatHa. [IpoBepka mBeToBOro
3peHust (BUPTYaJbHO).

IIpenmeTHble pe3yJbTaThl 00y4YeHHS
VYyamuecs 10JKHbBI yMETh:
—  BBIABJISITH IPU3HAKH CTPOCHUS U (YHKIIMOHUPOBAHUS OPTaHOB YYBCTB;
— cobmoaaTh Mepbl MPO(UIAKTUKY 3a00€BaHUN OPraHOB UyBCTB.
Pa3nes 5. Onopa u nBu:KeHHe. 6 4acoB.

Ckener uenoBeka, €ro OTHEJbI: OCEBOM CKEJIET, CKEJET IOSICOB KOHEYHOCTEH, CKENET
CBOOOAHBIX KOHEYHOCTeH. (OCOOEHHOCTH CKeJeTa YeJOBEeKa, CBSA3aHHbIE C TPYJOBOMH
NeSTeIbHOCThIO M NpsiMoxoxaeHueM. CocTaB M CTpOEHHE KocTeil: TpyOwarble M ry0Odarble
koctu. Knaccudukanus kocreid. Poct koctell. Bo3pacTHble M3MEHEHHUSI B CTPOCHHUU KOCTEH.
Tumnsl coenquHeHus kocteil. 3a001eBaHusl ONOPHO-ABUTaTEIbHON CUCTEMBI U MX NMpOodUIaKTHKA.
Mpimeunast cucrema. CtpoeHue u pa3BuTHe MBI, OCHOBHBIC TPYIIBI MBIIII, UX (YHKIUH.
Pabora mblmn; *craruueckas U JUHaMHuYecKas Harpyska. Posib HepBHOI CHCTEMBI B PeryJisliuu
paboThl MBI, YTOMJIEHHUE MBILIL, POJIb AaKTUBHOI'O OT/bIXa B BOCCTAHOBJIEHUU AKTUBHOCTH
MBIIIEYHONH TKaHU. 3HaueHue (U3MUECKON KyJNbTypbl U PEXUM Tpylda B MPaBUIHHOM
(dbopMHpOBaHNYU OMTOPHO-/ABUTATEIHHOTO armapara.

JlaGoparopHble ¥ mpakTUyeckue paboThl. M3ydyeHue BHEIIHEro CTPOEHHUS KOCTEH.
N3yuyeHue BIuSHUS OPraHUYECKUX M HEOPTaHWYECKUX BEIECTB Ha MEXaHMYECKHUE CBOWMCTBA
KOCTel (BUpTyasibHO). MI3MepeHne Macchl U pOCTa CBOEro OpraHu3mMa.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs
VYyamuecs: AOTKHBI 3HATh:
- YacTH CKeJieTa YeJIOBEKa;
- XHMHYECKHUH COCTaB, CTPOEHHUE U KJIACCU(PUKALINIO KOCTEH;
- CTpOEHHE CyCTaBa M KJIACCU(UKAIMIO COSTMHEHUN KOCTEH;
— OCHOBHBIE CKEJIETHBIE MBIIIIIBI U UX TPYIIIIHI.
VYyanuecs 10IKHBI yMETB:
- pacro3HaBaTh YaCTH CKeJleTa Ha HATJIAJHBIX MOCOOUSIX U )KHUBOM YEJIOBEKE;
-~ HaXOJWUTh OCHOBHBIE MBILIIBI HA HATJSAHBIX ITOCOOUSAX M KUBOM YEJIOBEKE; — HAXOAUTh
CyCTaBbI Ha HarJIAJHBIX TOCOOUSX U )KHBOM YEJIOBEKE;
— OKa3bIBaTh IEPBYIO JOBPayeOHYIO MOMOIIb IPU MEpPEIOMax, BbIBUXAX, PACTSKEHUAX U
yImoax.
Pa3nen 6. BHyTpeHHsisi cpea opranusma. 4 yaca.

[TonsTHS «BHYTpPEHHSS Cpella» U «romeocTtas». TkaHeBas KUIKOCTh. KpoBb, ee cocTaB u
3Hau€HUE B OOECIEYEHMM >KU3HEAEATEIbHOCTU OpraHu3Ma. KieTodHble 3J€MEHTHl KpOBHU:
SPUTPOLIUTHI, TEHKOIUTHI, TpoMOOLUTHL. [1na3ma kpoBu. CBepThiBaHHE KPOBU. ['pymnmbl KpoBH.
Jlumdpa. HWmmynurer. Amneprus. Wudexkunonnsie 3aboneBanus. lIpenynpeautensHbie
npuBuBKHU. JleueOHble chiBOpoTKH. IlepenuBanue kpoBu. *JloHopcTBO. * 3Hauenue padot JI.



[Tactepa u . 1. MeunukoBa B 00J1aCTH UMMYHUTETA.

JlabopatopHble U TpakTHYecKHe paboThl. [3yueHue MHKPOCKOMUYECKOTO CTPOCHUS
KpoBH. BupryanbHas sabopaTopHas pa0oTa MO ONpeleNeHHuIo Tpynn KpoBu. ['emonus
SPUTPOLUTOB (BUPTyanbHO). *OmpeneneHue Macchl KPOBH MO TIOKA3aTENI0 MAacChl Tena
COOCTBEHHOT'0 OpPraHu3Ma.

IIpenmeTHble pe3yJibTaThl 00yYeHUs
VYuamuecst JODKHBI 3HATE:
— COCTaB BHYTPEHHEH CpeJibl OpraHu3Ma;
- KJacCU(pUKALHUIO BUJOB UMMYHUTETA U COCTaB UMMYHHOW CUCTEMBIL;
— TpyNNbl KPOBH U UX OCOOEHHOCTH;
— CYUIHOCTH MPUBHUBOK U UX 3HAUCHHE.
VYyanuecs: J0IKHBI yMETh:
- y3HaBaTh KJIETKH KPOBH U CPAaBHUBATH MX MEXIy COOOH MO pa3IuMYHbIM MpPU3HAKAM; —
0O0BSACHSATH MEXaHU3M CBEPTHIBAHUS KPOBHU;
—  OOBSCHATH MPUHIUIIBI TICPEITUBAHKS KPOBH.
Pasnen 7. Tpancnopt BenlecTB. 4 yaca.

Cepanie, €ro CTPOCHHE | PETYJANMs JACSITCIBHOCTH, OOJBIION W Malbld KpyTrH
kpoBooOparmienusi. Cepaeunsli 1nukia. CTpoeHHE BEHO3HBIX U apTEpUAIbHBIX COCYJIOB.
Jlumpoobpamenue. JIBuxenne kpoBu no cocyaam. Kpossinoe naBnenue. *Perynsuus naBieHus.
[Tynec. *3aboneBanust OpraHoB KPOBOOOPALIEHHUS, UX NPEAYTPEKICHHE.

JlaGopaTopHble U TIPaKTUYECKUE PAOOTHI. N3Mepenne KpOBSHOTO JIaBJICHUS.
Omnpeznenenue myjbca M IMOJCYET YMUCIA CEPIEYHBIX COKpAIlEHUH 10 U mocie (PpU3HUecKOou
Harpy3ku. *Pacuer MUHYTHOro o0ObeMa KpOBOTOKA IO IOKa3aTeNsIM IIyJbCca COOCTBEHHOI'O
opraHu3ma.

IIpeaMeTHBIE pe3ybTaThl 00y4UeHUSI
VYyaniuecs: J0KHBI 3HATD:
-~ MEXaHM3M TPAHCIIOPTa BEILECTB B OPraHU3ME;
- KIacCU(UKALHUIO COCYJIOB OPraHU3Ma;
— CepACYHBIN LMKI U MPUHIUIBI pabOTHI CepALA.
VYyaiuecs 10JKHBI YMETh:
— U3MEpATH MyJIbC U KPOBSHOE JIaBJICHMUE;
- OKa3bIBaTh MEPBYIO JOBpaueOHYIO MOMOIIb MTPH PA3INYHbBIX BUJAX KPOBOTEUECHHUSI.
Pa3nea 8. /Ibixanue. 4 yaca.

[ToTpebHOCTH, oOpranu3ma uenoBeka B KucIOpoje Bo3ayxa. OpraHel JbIXaHus, HUX
cTtpoeHue. JlpixatenpHble JBUMXKEHHS. ['a3000MeH B JIETKUX, TKaHAX; IEPEHOC Ta30B
SpUTPOLIMTAMU U TIa3MOM KpoBH. Perynsuus papixanus. [WrueHa oOpraHoB JbIXaHHS.
3abosieBanus opraHoB JaeixaHus. MH(ekmonnslie 3aboneBanus. [ 010coBoi ammapar.

[TpakTiueckue paboTel. OrmnpeneneHUe YacTOTHI JABIXaHUS U €r0 CBS3b C IYJBCOM.
*Onpenenenre o0beMa JErOYHON BEHTWISALMU IO MOKa3aTesiM 4acTOThl JAbIXaHMs 10 U MOCHe
Harpys3Ku.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs
VYyamuecs: AOTKHBI 3HATh:
— COCTaB U CTPOEHUE JIbIXaTEIbHON CUCTEMBI U JIBIXaTEJIbHOTO anmnapara;
- Mepbl NpodUITAKTHKY 3a00JI€BaHUI IbIXaTEIbHON CHCTEMBI.
VYyanuecs 10KHBI yMETB:
— OOBSACHATH MEXAHU3M JIBIXaHUS U Ta3000MEHa;
- OKa3bIBaTh MEPBYIO JOBpaueOHYIO0 MOMOIIb YTONAIOIIEMY U NPU OTPABICHUM 4YEJIOBEKA
YTapHBIM T'a30M.
Paznen 9. IlumeBapenue. 6 4acos.

[MutaTenbHble BemiecTBa W MUIIEBble MPOAYKTHL. [loTpeOHOCTH denoBeKka B MHILE U
NUTaTeNbHBIX BemecTBax. llumeBapenue. CtpoeHne M (YHKIMH OPraHOB IHIICBAPEHHUS.
[TumieBapuTenbHbIE JKeNe3bl: TMEYeHb U MOJPKETyJouHas JKene3a. OTambl  IMPOIECCOB



numeBapenus. *Uccnenosanust WM. 1. IlaBmoBa B oOnactu mnuieBapeHus. JlemoHcTpaius
MOJIETIM TOpca 4YelOBeKa C BHYTPEHHUMHU OpraHaMu W Tomorpaduu TMOCIEIHUX, MYJDKen
BHYTPEHHUX OPraHoOB.
JlabopatopHble U MpakTHUYecKHe paboThl. BozmeicTBHE kKemyIo4HOro coka Ha OenKw,
CJIIOHBI Ha KpaxMaJ (BUpTyajbHas padbora).
IIpenmeTHble pe3yJibTaThl 00yYeHUs
VYuyamuecs JOJKHBI 3HATh:
- CcOCTaB, CTpOeHME€ W  (PYHKUMOHUPOBAHME  MUIIEBAPUTENBHON  CHUCTEMBI H
MUIIEBAPUTENIBHOIO anmnapara;
—  PAacIoyoKEHHE OPraHOB MUIIEBAPUTEILHON CUCTEMBI HA )KUBOM YEJIOBEKE;
- Mepbl IpoUIAKTUKY 3200I€BaHUI MUILEBAPUTEIBLHON CUCTEMBI.
VYyamuecs 10JIKHBI yMETb:
- XapaKTepu3oBaTh IIPOLIECC MHUIIEBAPEHHUsS B PA3IUYHBIX OTIENaXx MUIIEBaApUTEIbHON
CUCTEMBI;
-~ HaXOJWUTb OpraHbl MUIIEBAPUTEIHHON CUCTEMbI HAa PUCYHKAX U MYJIsSKax.
Pa3nes 10. O0MeH BelecTB M 3Heprum. 3 yaca.

OO61mas xapakTepucTika oOMeHa BellecTB U sHepruu. [lnactuueckuil 1 sHEPreTHUECKUi
o0MeH, uX B3auMOCBsA3b. OOMEH BOJIbl, MUHEPAJIbHBIX BEIIECTB, OCJIKOB, )KUPOB U YIJIEBOAOB U
ero perymsiuus. Hopmel u pexum nutanus. PannonansHoe nuranue. Butamunsl. X pons B
oOmeHe BeniecTB. [ ' unoButamuno3. ['unepBuTaMuHo3.

JlaGoparopHble 1 npakTuyeckue padotel. OmnpezesneHue HOPM PalMOHAIBHOIO MUTAHUS
Y pacyeT paluoHa MUTAHUS.

IIpenmeTHble pe3yJbTaThl 00y4eHHS
VYyamuecs AOKHBI 3HaTh:
- 0COOEHHOCTH IJIACTUYECKOI0 U IHEPreTUYECKOT0 OOMEHA;
— POJb U 3HAYEHUE BUTAMHUHOB.
VYyanuecs 10KHBI yMETB:
- BBISBJIATH PU3HAKK HAapyILIEHUS OOMEHa BEIIeCTB U SHEPTUU.
Pa3pen 11. Buigeaenue. 2 yaca.

Koneunsle mpoaykTel oOmeHa BemiectB. Opranbsl BbiAeneHus. [louku, ux crpoeHue u
¢ynkuuu. Ob6pa3oBanue Mouu. Ponmb KOXKHM B BBIIEIEHHWH W3 OpraHu3Ma MpOAyKTOB OOMEHa
BellecTB. 3a00JieBaHMS OpPraHOB MOUEBBLACNEHUS M UX MpeaynpexaeHue. JleMoHcTpanus
mojenu nouek. OcHoBHBIE NTOHATHUS Brinenenne. @unbrpanus. Peabcopouust. [lepsuunas moya.
Bropuunas moua.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs
VYyamuecs: AOTKHBI 3HATh:
- COCTaB, CTpOCHUE U (PYHKIIMOHUPOBAHNE BBIICIUTEIILHOW CHCTEMBI;
- Mepbl IpoUIAKTHKY 3a00JI€BaHUN MOYEBBIICTUTEILHON CUCTEMBI.
Pazgen 12. IlokpoBbl Tenaa. 2 uaca. CrpoeHne W (QyHKUMM KOXH. Pomb KOXu B
Teruioperyianuu. 3akanuBanue. [ urueHnueckue TpedoBaHus K ofiexie, 00yBU. YXOJ 3a KOXKeil,
BOJIOCAMU M HOTTSIMH. 3a00JI€BaHUs KOKU M UX MPEIyTPEKICHNUE.
IIpeameTHble pe3yJbTaThl 00yYeHUs
VYyamuecs JOJKHbBI 3HATh:
- CcTpoeHHe U (YHKIUHU KOXKU;
- TUTMeHHYEecKHe TpeOOBaHUS MO yXO/ay 3a KOXKEeH U POU3BOAHBIMU IHIEPMHUCA.
VYyamuecs: J0KHBI YMETh:
—  OOBACHATH MEXaHU3M TEPMOPETYIISIIIH;
- OKa3bIBaTh NEPBYIO JOBpayeOHYIO TMOMOIIL MPH paHax, O0XKorax U OOMOPOKEHUSX,
COJIHEYHBIX U TEIJIOBBIX yJapax.
Paznen 13. Pa3amHoxeHune u pa3zBuTue. 3 yaca.

Cucrema OpraHoB pa3MHOXKEHHS; CTpOoeHHE W rurueHa. Mudexnum, mnepenarommecs

nosioBbIM ImyTeM. BUY. Tpodwmmaktuka CIIN/]a. OnmmonotrBoperue. BHyTpuyTpoOHOE pa3BUTHE,



poasl. Jlakrtamusi. Poct u pasButue peOenka. *[lnanupoBanue cembu. *HacnenacTBeHHbie
3a0oneBaHusa. MenUKO-TeHeTUYeCKOe KOHCYIbTUpOBaHue. BiusHue Ha opraHuzM peOeHka
KypEeHHUs, aJKOrojisi, HAapKOTUKOB. JTambl OHTOreHe3a ueinoBeka. *Kpuruueckue mnepuoibl
oHTOreHe3a. OcHoBHbIE OHATUSL PazmMHOXkeHue. PazButue. OnTtorenes. OmnogorBopenue. Pocr.
ITomoBoe co3peBanue. [lomoBast 3penocTs. PU3NOIOrHYECKAs 3PEITOCTb.
IIpenmeTHble pe3yJibTaThl 00yYeHUs
VYyanuecs 10KHBI 3HATH:

- COCTaB, CTPOCHUE U (PYHKIIMOHUPOBAHUE TIOJIOBOM CUCTEMBI;

— OCHOBHBIE 3TaIbl SMOPUOHAILHOTO U MOCTIMOPHOHAIBHOIO Pa3BUTHUS YETIOBEKA.
Pasnen 14. Boiciiasi HepBHAas 1eSITeJIbHOCTD. 9 4acoB.

Pednekc — ocnoBa HepBHOU nestenbHocTH. *MccnenoBanus M. M. Ceuenosa, U. II.
[TaBnoBa, A. A. VYxrtomckoro, II. K. Awnoxuna. Buasl pedrekcoB. D@opmbl MOBEACHHUS.
OcoOeHHOCTH BBICHIEH HEPBHOM JEATENILHOCTH U MOBEAEHUS yenoBeka. [loHATHEe 0 CUTHANBHBIX
cucremax. [lo3HaBarenpHble npoueccsl. BHumanue. TopMokeHne. TuUrbl HEPBHOM CHUCTEMBI.
Peus. Mpiunenue. Co3nanue. buonornyeckue putmbl. CoH, ero 3HaueHUe U rurueHa. I uruena
yMcTBeHHOro Tpyna. Ilamare. Omommuu u uyBcTBa. OCOOEHHOCTH TICUXUKM 4YeJlOBEKa.
TemnepamenT u xapakrep. CriocoOHOCTH U OAAPEHHOCTh. MeXIIMYHOCTHBIE OTHOLIEHUs. Poib
00y4yeHMsI U BOCIIUTAHUS B Pa3BUTUU MTOBEACHUS U ICUXUKU YEJIOBEKA.

IIpenmeTHble pe3yJbTaThl 00y4eHHS
VYyamuecs A0KHBI 3HaTh:
- 0COOEHHOCTH BBICLIEH HEPBHOM NEATEIBHOCTH YEJIOBEKA;
— OTJIMYMS YCIOBHBIX U 0€3yCIOBHBIX Pe(IEKCOB;
- 3Ha4YeHHE CHa U ero Qassl;
—  BU/JbI NAMATH.
VYyanuecs 10KHBI yMETh:
—  BBIAEIATH PU3HAKYU [ICUXUKHU YEJIOBEKA;
-  XapaKTepU30BaTh TUIIbI BHICUIEN HEPBHOU JEATEIBHOCTH.
Pa3nes 15. YesioBek U ero 310poBbe. S 4acoB.

[lonatue o 3mopoBOoM o0Opaze >KW3HM H 310poBbe. CoONMIO/eHHEe CaHUTapHO-
TUTHEHUYECKUX HOPM M MpaBMil 370poBoro obOpaza >xku3HH. Oka3aHue MEpBOW JOBpaueOHOI
IOMOIIM MpU KPOBOTEUEHHWH, OTPABICHUM (IIUIIEBBIMH HNPOAYKTAMM W yTrapHbIM TIa3oM),
CIIaCeHUHM YTOMNAIONIero, TpaBMax, OXKOrax, OOMOpPOXKEHHH. YKpEIJeHHE 3I0POBBS:
JBUTATENIbHAs aKTUBHOCTb, 3akajuBaHue. DakTopbl puUCKA: CTPECChl, T'MIOJUHAMMUS,
nepeyroMmieHue. BpenHble TNpUBBIYKKA, HMX BIUSHUE Ha 3/10pOBbE 4YeloBeKka. UYeloBek u
okpyxatomias cpena. Okpyskaromias cpejia Kak UICTOUHUK BellecTB U 3Hepruu. Cpesa oOUTaHus.
[IpaBuna noBeeHUs YeIOBEKA B OKPYKAIOILIEH Cpeie.

JlabopartopHble U pakTUUECKHe paboThl. V3ydeHne npreMoB OCTaHOBKU KalUJUIIPHOTO,
apTepHaIbHOTO W BEHO3HOTO KPOBOTEUYEHHMH. *AHamuM3 U OIEHKa BIUSHUS (HAKTOPOB
OKpYy’Karollen cpezpl, pakTopoB puUCKa HA 3I0POBbE.

IIpeameTHble pe3yJabTaThl 00yYeHUs
VYyamuecs N0KHBI 3HATH:
— IpHUEMBbI PallMOHAIBHOW OpraHu3alui Tpyda U OTIbIXA;
— HEKOTOpble 0O0JIE3HH YEJIOBEKA U UX IPUUNHBL;
— BIIMSIHUE QJIKOTOJIsl, HUIKOTHHA U 00pa3a >KU3HH Ha 3/I0POBBE.
VYyanuecs 10KHBI yMETB:
- cO0III0/1aTh HOPMBI JTMYHOM TUTUEHBI U TPO(DUITAKTUKU 3a00JI€BaHUN;
— OKa3bIBaTh NEPBYIO TOBPAYEOHYIO TOMOIIb.
MeranpeamMeTHble pe3yabTaTbl 00y4eHUs!
VYyanuecs 10IKHBI yMETB:
- IJIAaHUPOBATh COOCTBEHHYIO YUYEOHYIO NEATEIbHOCTh KaK CaMOCTOSITENIbHO, TaK U TOJ
PYKOBOJCTBOM YUUTENS;
— Y4acTBOBAaTb B COBMECTHOMU J€ATEIbHOCTH;



paboTaTh B COOTBETCTBUH C IMOCTABICHHOM 3a1a4eii;
BBIJICJIATh TJIaBHBIC U CYLIECTBEHHbIE PU3HAKU TTOHATHIA;
OIMUCHIBATh OOBEKTHI; — OCYIIECTBIATh MOMCK M OTOOp WHGpOpPMAIMK B PA3IUIHBIX
UCTOYHHUKAX;

— BBISBJISATh IPUYUHHO-CJIE/ICTBEHHBIE CBSI3H;

— OILICHHUBATh CBOIO PabOTy U EATEIILHOCTh OJJHOKJIACCHUKOB.
JIM4HOCTHBIE pe3yIbTaThl 00y4eHus

- (hopMupoBaHHE OTBETCTBEHHOTO OTHOIIECHUS K y4eOe;

- (opMUpOBaHUE 1IETOCTHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS;

- (hopMupoBaHHE CO3HATEIBHOCTH, OTBETCTBEHHOCTH M YBAKUTEIHHOI'O OTHOLICHUS K

JPYTHUM JIFOJISIM;

- (hopMupoBaHrE KOMMYHUKATUBHON KOMIIETEHIINY;

- (opMupoBaHUE OTBETCTBEHHOTO OTHOLIEHHUS K 3JJ0POBbIO (CBOEMY U JPYTHX JIOJEN).
Kputepun oneHkn KayecTBa 3HAHUI
JIOCTHKEHMSI IMYHOCTHBIX PEe3YyJIbTaTOB OLIEHUBAIOTCS HA KAYECTBEHHOM ypoBHe (0e3
0TMeTOK). C(hOpMUPOBAHHOCTH METANIPEIMETHBIX U NPEIMETHBIX YMEHUH OIICHUBAETCS B
Oajutax 1o pe3yJbTaTaM TEKYyIIEro, TeMaTHUYECKOro U UTOrOBOI'O KOHTPOJIS, a TAKXKE 110
pe3yJbTaTaM BBIIIOJIHEHHUS JIA0OPATOPHBIX U MPAKTUYECKUX padoT.

YueOHBII Kypc OHMOJIOTMH B 9 Kjacce TMOJHOCThIO BKIIOYAaeT B ceOs BOIPOCHI
nporpaMMbl  o0meoOpaszoBarenbHoi mKkonbl s 10—11 kmaccoB. B Hem coxpaHeHbI Bce
pas3ziesibl U TeMbl, U3y4aeMble B CpeHeil 001eo0pa3oBaTebHOM LIKOJE, OJHAKO COACpKAHHE
KaXJI0ro y4eOHOro OJI0OKa YNPOUIEHO B COOTBETCTBHM C BO3PACTHBIMHU OCOOCHHOCTSIMHU
ydalmuxcs M yderoM oOpa3oBaTelbHOTO ypoBHS. IlpenctaBieHO 3HAYUTENBHOE YHCIO
7ab0paToOpHEIX pabOT W JEMOHCTpAlMiA, OOJErJaroluuX BOCIPHITHE YYeOHOTO MaTepuana.
[TocnenoBaTeabHOCTh U3yUEHUSI MaTepUala TakkKe CIIOCOOCTBYET MHTETpali Kypca B CUCTEMY
Omosorudeckoro oopasoBanus, 3apepiiaemoro B 9 kimacce. zydyenne kypca «buonorus. O6mume
3aKOHOMEPHOCTH» OCHOBBIBA€TCSI HAa 3HAHMSX YyYalIUXCs, HOJYYEHHBIX TMpPU HU3YYECHUU
OMOJIOTMYECKUX JUCHUIUIMH B MJAQIIIMX KJIaccaX CpeJHEeW MIKOJBl IO CHEeHUATbHBIM
nporpaMMaM, W SIBJISIETCS. MPOJODKEHHEM JIMHUM OCBOCHHUS OHOJIOTMYECKUX JIUCHUIUIMH,
Hayatoll B 5 knacce .M3yueHue npeamera Takke OCHOBBIBAETCS] HA 3HAHUSAX, IPUOOPETEHHBIX Ha
ypOKax XUMUH, PUMUKH, UCTOPUHU, PU3NUECKON U HKOHOMHYECKOHl reorpaduu. Cam mpeamer
SBIIsieTC 0A30BBIM JIJIS Psijia CTICUANBHBIX AUCHUIUINH, U3y4aeMbIX (PaKyJIbTaTUBHO WA HHBIM
0o0pa3oM B COOTBETCTBHHM C MpodeccHOHANbHON OpHueHTanuend IKoubl. [l moBbImeHus
00pa30BaTEeNIbHOTO YPOBHS M TIOJyYEHHUsS] HABBIKOB 110 MPAKTUYECKOMY HCIOJIB30BAHUIO
MOJyYEHHBIX 3HAHUN MPOTrpaMMOM MPEeIyCMOTPEHO  BBIMOJIHEHUE Psijia TabOpaTOpHBIX padoT,
KOTOpbIE TIPOBOASATCSA IOCTEe TOAPOOHOTO MHCTPYKTaka M O3HAKOMIICHHUS ydalluxcs ¢
YCTaHOBJICHHBIMU MIPAaBUJIAMU TEXHUKU O€30MaCHOCTH.

B cootBercTBUE ¢ TpeGoBanusMu denepanbHOTO rocynapcTBEHHOTO 00pa30BaTENFHOTO
CTaHJapTa OCHOBHOTo oOmiero oOpa3oBaHUSi K  pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl K OKOHUAHHIO 9 Kilacca y ydamuxcs HeoOXoauMo chopMHpOBaTh
TOTOBHOCTb U CITIOCOOHOCTH K CAMOPA3BUTHUIO U TUYHOCTHOMY CaMOOMPEIEICHUI0, MOTUBAIUIO K
OOy4YeHHIO M IIEJICHANPABICHHOW TMO3HABATENBHON JESATETBbHOCTH, CHUCTEMY 3HAYHUMBIX
COIMATBHBIX ¥ MEXJIMYHOCTHBIX OTHOIICHHM, IICHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPaKAFOIIINX
JUYHOCTHBIE M TPAXJAHCKUE TIO3ULIUM B JIEATEIBHOCTH, COLMAJbHbIE KOMIIETEHLIUH,
CHIOCOOHOCTh CTaBUTh €M W CTPOUTHh JKM3HECHHBIC IUIAHBI; IIKOJBHUKH JOJDKHBI OCBOHTH
MEXITPEIMETHbIE MOHATHSA U YHUBEpPCAJIbHbIE yUeOHbIe AEUCTBHS U HAYUUTHCS UX UCIOJIB30BATh
B y4eOHOW W TIO3HABAaTENLHOW JEATENBHOCTH, yMEHHE (OpPMHUPOBaTH W PpEalM30BBIBATH
UH/IMBUyalbHbIe 00pa30BaTelIbHbBIE TPAEKTOPHUH.

B mpenmMernoit obnactu mpenmnosaraercs GOpMHUpPOBaHHE CUCTEMBbl HAYUHBIX 3HAHHMH O
KHUBOW MpPHUPOJE, 3aKOHOMEPHOCTSAX €€ PAa3BUTUS, HCTOPHUUYECKH OBICTPOM COKpalleHHH
OMOJIOTHUECKOTO pa3HooOpazust B Ouocdepe B pe3ynbTare ASATEIBHOCTH YEJIOBEKA IS



pa3BUTHA  COBPEMEHHBIX  €CTECTBEHHO-HAyUHBIX MPEACTAaBIEHUH O KApTUHE  MUDA;
(dopMHpOBaHHE CHCTEMaTH3MPOBAHHBIX NPEJCTaBICHUH O OHOJOTMUECKUX OOBEeKTax,
nporeccax, SBICHHAX, 3aKOHOMEPHOCTSX, OO0 OCHOBHBIX OHOJIOTHYECKHUX TEOpHusiX, 00
9KOCHCTEMHON OpraHM3alliu >KU3HU, O B3aMMOCBSI3M JKMBOTO M HEXHMBOro B Ouocdepe, o
HACJIEJCTBEHHOCTH W HW3MEHUYMBOCTH; OBJIQJCHUE IOHATUIHBIM ammnaparoM OHOJIOTUY;
npuoOpeTeHre OmblTa MHCIHOJIb30BAaHHUA METOJOB OMOJIOTMYECKOM HAayKd M IPOBEICHHUS
HECIIOKHBIX OMOJOTMYECKHX JKCIIEPUMEHTOB Ui M3yUYEHHs KHBBIX OPTaHU3MOB, NPOBEICHUS
9KOJIOTUYECKOTO MOHHTOPUHIA B OKpY’Karoule cpene; popMHUpOBaHHUE OCHOB HKOJIOTHUECKOM
IPaMOTHOCTH: CIIOCOOHOCTH OLEHUBATh IOCIEACTBHUS MAESITEILHOCTH YEJIOBEKa B MPUPOJE,
BIMAHUE (DAKTOPOB pHCKa Ha 37J0POBbE YEIIOBEKA; BHIOUPATH LIEEBBIE U CMBICIOBBIE YCTAHOBKU
B CBOMX JEWCTBHUSX M IOCTYNKaX IO OTHOIICHHUIO K >KUBOH NpUPOZE, 310pPOBBIO CBOEMY U
OKPY’KaIOIIMX, OCO3HAHHE HEOOXOIMMOCTH JEHCTBHH MO COXpaHEHUIO0 Ouopa3zHoOOpasus U
IPUPOJIHBIX MECTOOOMTAHUI BUIOB PACTEHUHN U JKUBOTHBIX; (pOpMHpOBaHUE MPEJICTABICHUNA O
3HaYeHUU OMOJOTMYECKMX HAyK B pELICHMHM MpobJieM HEoO0XOIUMOCTH pPAaLUOHAIBHOTO
IPUPOJIONIONL30BAHUS, 3allUThl 370POBbS JIOAEH B  YCIOBHUSX OBICTPOTO H3MEHEHUS
9KOJIOTMYECKOI0 KaYyeCTBa OKPYIKAIOLIEH CPEbl.

B nannoit paboueit nmporpamme 1o OMOJOTUU NPELYCMOTPEH MHTETPUPOBAHHBIN MOIXO]
K 00y4YEHHIO C IPUBJICYECHHEM HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI

Conep:xanue y4ye0HOro Kypca
(9 ximacc, 68 yacon)

Beenenue (1 4)

MecTo Kypca B CHUCTEME€ €CTECTBEHHO-HAyUHBIX AUCIMIUINH, a TAKKe B OMOJIOTHYECKUX
Haykax. Llenu u 3amaun Kypca. 3HaueHHe IpeaMeTa JUlsl IOHUMaHMs €JUHCTBA BCETO KUBOTO U
B3aMMO3aBHCHUMOCTH BCceX 4yactei ornochepsl 3emin.

PA3JEJI 1.CTtpykTypHasi opranu3anus ;KuBbIX opranu3MoB (10 yacoB)

Tema 1.1 XuMuueckas opranuzanus KJICTKH (2 Jaca)

ONeMEeHTHBI cocTaB KJIETKU. PacnpocTpaHEHHOCTb 3JEMEHTOB, WX BKJIaJ B
oOpa3oBaHHe KHBOM MaTepuhd H OOBEKTOB HEXUBON MpupoIbl. MaKpo3JIeMEeHTHI,
MUKpPO3JIEMEHThI; HUX BKJaJ B 00pa3oBaHME HEOPTraHUYECKUX U OPraHUYECKUX MOJEKYJ
JKWBOTO BEIIECTBA.

Heopranmueckue MoJeKysabl JKMBOIO BELIECTBA: BOJA; XUMHUYECKHE CBOWCTBA U
Oounonoruyeckast poiab. Conu HEOpraHMYECKUX KHUCIOT, WX BKIJIAJ B OOEClEeYeHHUE IMPOIIECCOB
KU3HEJEATENbHOCTH M MOJJEpKaHue romeocrasa. Poib KaTHOHOB M aHMOHOB B 00€CIIEYEHUH
MPOLIECCOB  KU3HEAEATENbHOCTH. (OCMOC M OCMOTHYECKOE JIaBJIEHHE; OCMOTHUYECKOE
IIOCTYIICHUE MOJIEKYJ B KJIETKY.

Opranuyeckue MOJEKyJbl. buolormueckue mOIUMEpPhl — O€JKU; CTPYKTypHas
opranmzanus. OyHKIUK OENKOBBIX MOJIEKYJ. YrieBoabl. CTpoeHHe M OHOIOTHYECKas POJb.
Kupbsl — OCHOBHOHM CTPYKTYpPHBII KOMIIOHEHT KJIETOYHBIX MEMOpaH M HMCTOYHUK HHEPTrHUH.
JHK — wonekynsl HacneactBeHHocTH. Penymnukxanusa JIHK, nmepemaua HacnmencTBeHHOU
uHpOpMallMK U3 TMOKOJIeHUs B MokosieHue. llepenada nacnencTBeHHOW nH(OpMauu U3 aapa B
muToriazmy; Tpanckpunuus. PHK, ctpykrypa u gynkuun. MHpOpManmoHHbie, TpaHCTIOPTHEIE,
pubocomansasie PHK.

Tema 1.2 OOmeH BemiecTB 1 MpeoOpa3oBaHKe SHEPTHUH B KJIeTKe (3 yaca)

OOMeH BellecTB M MpeBpallleHHe SHEpPrud B KIETKe. TpaHCHOPT BEIIECTB uepe3
KJIeTouHylo MeMmOpany. [IuHo- u ¢arouuTo3. BHyTpukieToyHoe numieBapeHue U HaKOIUIEHHE
SHEPIrUM; pacllieIuIeHue IITI0K03bl. BuocuHTe3 6EIKOB, KHUPOB U YTIIIEBOIOB B KIIETKE.

Tema 1.3 Crpoenue u QyHKIMH KJIETOK (5 4acoB)

[IpokapuoTuueckue kieTku; ¢popma u pazmepbl. CTpoeHHE HUTOILUIA3MbI OaKTEepUATBHON
kiaeTkd. Opranuzanus MertabonusmMa y npokapuoT. [‘eHernueckuil ammapaT OakTepHil.



Cnopoobpa3zoBanue. Pazmuosxenue. Mecto u poib MpOKapHoOT B OMOIIEHO3aX.

Oykapuotnueckass kierka. llutormasma sykapuotuueckod — kieTkd. OpraHesuisl
IUTOIIa3MbI, WX CTpPyKTypa W ¢yHKIuH. LluTockemer. BkimiodeHus, 3Haue€HHWE W pOJb B
Mmetabonu3Me KieTok. KierouHoe sapo — LEHTp yHpaBlICHHs >KU3HEACSATENbHOCTBIO KIIETKH.
CTpyKTyphbl KJIETOYHOIO f1pa: siaepHas 000JI0uKa, XPOMAaTUH (T€TepOXpPOMATHUH), SJIPHILIKO.
OCOOEHHOCTH CTPOCHUS PACTUTEIBHON KIETKH.

Henenne xinerok. Kiierkn B MHOTOKIIeTOUHOM opranusme. [lonsarue o quddepenmpoke
KJIETOK MHOTOKJIETOYHOTO OpraHuzMa. MUTOTHYECKUMH IUKI: HHTepdasza, peryIuiMKanus
JHK; muto3, }a3sl MUTOTHUYECKOrO JesieHusl U npeodpa3zoBaHusl XpoMocoM. buonornueckuit
CMBICIT U 3Hau€HHEe MUTO3a (Oecrosoe pasMHOXKEHUE, POCT, BOCIIOJHEHUE KIECTOUHBIX MOTEPh B
(U3MOTIOrHYECKUX U MAaTOJOTHYECKUX ycloBuUsX). Kilerounast Teopusi CTpoeHuUs OpraHu3MoB.

JIaGopaTtopHas pabota

N3yuenue knetok OakTepuil, pacTeHUI U )KUBOTHBIX Ha TOTOBBIX MUKpPOIIpernapaTax.
IIpenmeTHble pe3yJibTaThbl 00yUYeHUs
VYyanuecs 10IKHBI 3HATH:

— MAakKpoO- U MUKPO3JIEMEHTHI, BXOASILINE B COCTAB KUBOI'0, U UX POJIb B OPraHU3ME;

- XUMHUYECKHE CBOMCTBA U OMOJIOIMUYECKYIO POJIb BOJBL;

~ POJIb KATHOHOB M QHMOHOB B 00ECIIEUEHHH MTPOLIECCOB JKU3HEACATEIbHOCTH;

- TPUHUUIBl CTPYKTYpHOH oOpraHuzauud M GyHKOUU OEJIKOB, KUPOB, YIJIEBOJOB U

HYKJIEMHOBBIX KHCJIOT;

-  CTPYKTYpPY HYKJIEHMHOBBIX KUCJIOT.
—  3Talbl SHEPreTUYECKOro OOMeHa;
- TpUMEPHI MIACTUYECKOT0 0OMEHa;
- 9Tanbl (OTOCUHTE3A U €T0 POJIb B IPUPOJIE.
- CTPOEHHE NPOKAPUOTUYECKON KIIETKH;
- MHOroo0pasue MpoKapHoT;
- CTPOEHHUE DYKAPUOTUUYECKOM KIIETKH;
- MHOroo0Opa3sue 3yKapuor;
- KJIETKH OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB;
— 0COOEHHOCTH PAaCTUTEJIbHBIX U AKUBOTHBIX KIIETOK;
-  MUTOTHYECKHUH M )KM3HEHHBIN [IUKJI KJIETKH;
- OuosIOrMYecKoe 3HaUYeHHE MUTO3a;
—  TIOJIOKEHMSI KIIETOYHOM TEOPUU CTPOEHUSI OPTaHNU3MOB.
VYuyamuecs A0KHBI YMETh!
—  OOBSACHSTH IPUHIUIN JeHCTBUS (EPMEHTOB;
—  XapakTepu3oBaTh (PYHKIMH OEJIKOB, JKHUPOB, YIIEBOAOB U HYKJIEHHOBBIX KUCIIOT.
- ONUCHIBaTh OOMEH BEILIECTB U MPEBPALLEHUE SHEPTUU B KIIETKE;
- IPHUBOAUTH NOAPOOHYIO CXEMy IMpoliecca OMOCUHTEe3a OerKa.
- XapaKTepu30BaTh OPraHMU3AIMI0 META00IN3MA Yy IPOKAPHOT;
— ONMHCHIBATh T€HETHUYECKUIl anmnapaTt OakTepuil, ciopooOpazoBaHKUe U pa3MHOKEHHUE;
- XapakTepu3oBaTh (HYHKIMH OPTaHOMIOB;
— OMNpenessATh 3HaUeHNE BKIIOUEHHI;
— OIHCHIBATH CTPOCHUE U (PYHKIIMHA XPOMOCOM;
- J1aBaTh OINpeJieIeHne KapuoTUIla U XapaKTepu30BaTh €ro.
MeTanpeameTHble pe3yJabTaTbl 00y4eHUs
VYuyamuecs A0KHBI YMETh:
—  COCTaBJISATh CXEMbI U TAOJIUIIBI JUIsl UHTErPAlluy MOJTYYEHHBIX 3HAHUH;
- 0000maTh HHGOPMAITUIO U JCJIaTh BHIBOIHI,
- paboTaTh ¢ AONOJHUTEIBHBIMU HCTOYHUKAMH UH(OpMaLINH;
—  CaMOCTOSITEIIBHO COCTABIISATH CXEMBI IPOLIECCOB U COCTABIIATH 110 HUM CBSI3HBIN pacckas;
- paboTatb C MHUKpPOCKOIIOM W M3rOTaBIMBaTh NpPOCTEHIINME Mpenaparbl IS
MHUKPOCKOIUYECKOT0 UCCIIEeI0BAHMUS.



PA3JIEJI 2 .Pa3MHoOKeHHEe U HHAMBHUIYAJIbHOE PAa3BUTHE OPraHU3MOB
(5 yacoB)

T ema 2.1 PazmMHOXeHue opraHu3MoB (2 yaca)

CymHocTh U (hopMBI pa3sMHOKEHHsI OpraHu3MOB. becronoe pasMHokeHUE pacTeHUN U
KUBOTHBIX. [looBOE pasMHOKEHHE >KMBOTHBIX M PacTeHUM; 0Opa3oBaHHE MOJOBBIX KJIETOK,
OCEMEHEHHME U OIUIOJOTBOpeHHE. buonormueckoe 3Haue€HUE TMIOJIOBOTO  Pa3MHOXKEHUS.
I'amerorenes. Ilepuonasl 00Opa3oBaHMs IOJOBBIX KJIETOK: pPa3MHOXKEHHE, POCT, CO3pPEBaHUE
(mMelio3) W QopMUpOBaHHME MOJIOBBIX KJI€TOK. OCOOEHHOCTH criepMaToreHe3a M OBOIEHE3a.
OmnoaoTBOpEHHE.

Tewma 2.2. UnauBuayanbHOe pa3BUTHE OpraHu3MoB (OHTOTeHE3) (3 yaca)

OMOpHuoHanpHBIM nepuox  pa3BuTHid. OCHOBHBIE 3aKOHOMEPHOCTH JApOOJIECHUS;
o0Opa3oBaHHe OJHOCIOHMHOIO 3apojplmia — OyiacTynsl. [acTpymsius; 3aKOHOMEPHOCTU
00pa3oBaHus JBYCIOHHOIO 3apojibliia — racTpyJibl. [lepBudHBIA OpraHoreses U gajibHenmas
nupdepeHpoBKa TKaHed, opraHoB u cucteM. [locToMOpHOHANbHBIM NEpPUOJ pPa3BUTHSL.
@®opMbI TOCTIMOPUOHANIBHOTO NEepHoAa pa3BuTHs. Henpsimoe pa3BuTue; NOJHBIA U HEMOJIHBIN
meramopdo3. buonornueckuit cmpicn pasutus ¢ metamopgdozom. [Ipsmoe pasButue.
Crapenue.

OO0mue 3aKOHOMEPHOCTH pa3BUTHA. buoreHeTnyeckuii 3aKoH.

CxoacTBo 3apoabimieil U 3MOpuOHaNbHAasA JUBEPreHIUs Npu3HakoB {3akoH K.
bapa). buorenernueckuit 3akon (3. 'exkkens u K. Mronnep). Pabotet A. H. CeBepuoBa
00 SMOpHUOHANBHOW U3MEHUYUBOCTH.

IIpenmeTHble pe3yJbTaThl 00y4eHHS
VYyamuecs AOKHBI 3HaTh:
- (opMBI B pacIpOCTPaHEHHOCTh OECIIOJIOTO PA3MHOKEHUS;
— CYUIHOCTb IIOJIOBOTO Pa3MHOXEHUS U €ro OMOJIOrnYecKoe 3HaueHHE;
- IIPOLECC raMeTOreHe3a U €ro 3Tallbl;
- Meio03 ¥ ero GMOJIOTHYECKOE 3HAYCHHUE;
— CYIIHOCTbH OIUIOJOTBOPEHUSI.
- OmpeJesieHne TOHATUS «OHTOTEHE3Y;
- NEepUOAN3ALUI0 UHAUBUIYAIBHOTO Pa3BUTHS;
- 3Tanbl SJMOPHOHATIBLHOTO Pa3BUTHS;
- (OpMBI TOCTIMOPHUOHATBHOTO Pa3BUTHS,
-~ OCOOEHHOCTH MPSMOTO Pa3BUTHS,
—~ OCHOBHOU OMOTE€HETHYECKUN 3aKOH.
VYvyamuecs: J07KHBI YMETh:
-  XapaKTepH30BaTh OMOJIOTHYECKOE 3HAYCHHE OECIIONIOr0 Pa3MHOKEHHUS;
- 0OBACHATH MPOIECC MEH03a U XapaKTEPU30BaTh €ro ATAIbI.
—  ONMCHIBATh MPOLECCHI, MPOUCXOASIINE PU APOOIECHUH, FaCTPYJIALIUN U OPTaHOT€HESE;
- XapakTepu30BaTh POPMBI MOCTIMOPHOHAIBHOTO PA3BUTHS;
—  pasiuuaTh MOJIHBIA U HEMOJIHBINA MeTaMopdo3;
- pacKpbIBaTh OMOJOTHYECKHUI CMBICT Pa3BUTHS ¢ MeTaMOp(}ho30M;
- XapaKTepu30BaTh 3Tallbl OHTOICHE3A.
MeranpeameTHble pe3yabTaTbl 00y4eHUs!
VYyanuecs 10KHBI yMETB:
— CpaBHHMBATh U COMIOCTABJIATH 3TAIbl PA3BUTHS KUBOTHBIX Pa3HBIX TAKCOHOB;
- HCHOJB30BaTh MHJAYKTUBHBIM W JE€QYKTUBHBIA TOAXOAbl TPU HM3YYEHUU KPYIHBIX
TaKCOHOB;
—  BBISBJIATH IPU3HAKK CXOJICTBA M PA3JIMUMsl B Pa3BUTHUHU )KMBOTHBIX PA3JIMYHBIX TPYIIIL;
- 000011aTh U 1e1aTh BEIBOJIBI 10 U3yUYEHHOMY MaTepuaiy;
- paboTaTh C IOTOIHUTEIFHBIMU HCTOUHUKAMH HH(OpMAIHH, B TOM yuciie ¢ UHTepHeTOM;
- TPEeICTaBIATh MaTepHall, UCTIOIb3Ys BO3MOXKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.



PA3JIEJI 3. HaciieacTBEeHHOCTh U M3MEHYMBOCTH Opranu3mMoB (20 yacos)

Tema 3.1. 3akoHOMEepHOCTH Haciaeg0BaHus npu3Hakos (10 yacos)

Otkpeitnie T MenzaeneM  3aKOHOMEpPHOCTEH  HacJelIOBaHUs MPU3HAKOB.
I'uGpunonornyeckuii METO U3YUCHHS HACIECICTBEHHOCTH. MOHOTHOPHIHOE U MTOJMTHOPHUIHOE
ckpemuBaHue. 3akoHsl Menens. HezaBucumoe U ClieNIEeHHOE HAclIeI0OBaHUE.

I'eneTnueckoe onpeaeneHue nojia.

I'enoTun kak nenoctHas cucrema. BzaumoaeicTBue alienbHbIX U HEAJUIEIbHBIX T€HOB B
OIpe/ieNIEHUH MPU3HAKOB.

JIaGopaTtopHas pabora

Perienne reneTnyeckux 3a1a4 U COCTaBIEHUE POJOCIOBHBIX.

Tema 3.2 3aKoHOMEPHOCTH U3MEHYUBOCTH (6 4acOB)

OcHoBHblE (OpPMBI HM3MEHUMBOCTH. ['eHOoTUIIMYecKass M3MEHYMBOCTh. MyTanuu.
3HaueHue MyTaluil A MPAaKTUKH CEJIbCKOro X034icTBa M O6uoTexHonoruu. KomOuHatuBHas
M3MEHYMBOCTb. DBOJIIOLIMOHHOE 3HAYeHHE KOMOMHATUBHON U3MEHYUBOCTH.

denotunuyeckas, WiM MoaAu(UKAIMOHHAsA, U3MEHYUBOCTh. PoJib yCci10BUN BHEIIHEH
Cpellbl B Pa3BUTHU U MPOSIBJICHUHU IPU3HAKOB U CBONCTB.

JIaGopaTtopHas pabota
[TocTpoenue BapHUALMOHHOU KpUBOHI (pa3mepsl JIUCTHEB pacTeHui,
AQHTPOIIOMETPUUYECKUE TAaHHbIE YUAIINXCS).

Tema 3.3. Cenekius pacTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB (4 daca)

L{eHTpBl NPOUCXOXKAEHUS U MHOT00Opa3us KyiabTypHbIX pacTteHuil. Coprt, noposa,
mTaMM. MeToibl ceNeKIIMK PACTEHUH U )KUBOTHBIX. [loCTHKEHHSI 1 OCHOBHBIE HAIIPABJICHUS
COBPEMEHHOM CEJIEKIIUHU. 3HAUEHUE CEJIEKLUU JJI PA3BUTHUS CEIbCKOXO3SIIICTBEHHOTO
IPOU3BOJICTBA, MEJUIIMHCKON, MUKPOOHOJIOTHYECKOM U IPYTUX OTPaCieil MPOMBIIIIEHHOCTH.
IIpenmeTHble pe3yJibTaThbl 00yUYeHUs
VYvyammuecs JOJKHbBI 3HATh:

— OCHOBHBIE T€HETHMYECKHE IOHATHUS: «TEH», «IOMHUHAHTHBIA TMPU3HAK», «PELECCUBHBIN

MPU3HAKY», «(PEHOTHID», KTCHOTHUID;

- CYILIHOCTb FHOPHUI0JIOrHYECKOr0 METO/Ia U3yUeHHs HACIeACTBEHHOCTH;

- 3aKoHBI MeHens;

- 3akoH MopraHa;

- TEHETUYECKOE ONpE/esICHUE T0a.

— HACJIEJCTBEHHYIO U HEHACJEICTBEHHYIO0 U3MEHUMBOCTh U X Pa3HOBUIHOCTHU. Yyaluecs

JIOJKHBI YMETB!

- pacro3HaBaTh MYTAIIMOHHYIO U KOMOMHATUBHYIO U3MEHYUBOCTb.
VYyanuecs 10KHBI yMETB:
-  HCHOJB30BaTh T€HETUYECKYIO CUMBOJIMKY MPH COCTABJICHUU CXEM CKpEIIMBAHMUS;
- 3alUChIBaTh T€HOTHUIIBI OPraHU3MOB U BBIIHUCHIBATh UX TaMETHI,
—  COCTaBISITh MPOCTEHIIINE POJTOCIOBHBIE U PEIIaTh TeHETHUECKHE 3a/1a4H;
- XapakTepHu30BaTh '€HOTHUII KaK CUCTEMY B3aUMOJICHCTBYIOIINX T'€HOB OPraHu3Ma.

Pa3znea 4. IBosronus :xxuBoro mupa Ha 3emuie (21 1)

Tema 4.1. MHOr0OOOpa3ue KUBOTO MUpa. Y pOBHU OpraHU3aIluu U

OCHOBHBIE CBOMCTBA JKHUBBIX OPraHU3MOB.(24)

YPOBHH OpraHu3aliy KU3HU: MOJIEKYJISIPHO — IE€HETHYECKUH, KIETOYHBIN, TKAHEBBIH,
OpTaHHBIN, OPraHU3MEHHBIN, TTOMYJISIIIMOHHO — BUAOBOM, OMOTe01eHOTHIEeCKHUiA, OnochepHsbIi.

EnvHCTBO XMMHMYECKOTO COCTaBa JKMBOM MAaTepuu; OCHOBHBIE TIPYIIBI XUMHUYECKHX
AJIEMEHTOB U MOJIEKyJ, O0pasylolue >XMBOe BelecTBO Ouocheprl. Kierounoe crpoenue
OpraHu3MoOB, Hacesomux 3emito. OOMEH BELIeCTB M CaMOperyssauus B OHOJOTHMYECKUX
cucrtemax. (CaMOBOCIPOM3BE/IEHUE; HACIEACTBEHHOCTh W HM3MEHYMBOCTh KaK OCHOBa
CylLIecTBOBaHMs kKHMBOM Marepuu. PocT m paszsurue. Paznpaxumocts; GopMbl n3bupaTtenbHON



peakuuy OpraHM3MOB Ha BHEIIHHUE BO3JIEHCTBUSA. PUTMHUYHOCTB MPOIIECCOB KUZHEACATEIbHOCTH;
OHMOJIOTMYECKHEe PUTMBI U MX 3Ha4eHHe. JIMCKPETHOCTh KUBOTO BEIIECTBA U B3aMMOOTHOIICHUE
YacTH ¥ LEJOT0 B OMOCHCTEMax. DHEPro3aBUCHMOCTD KHUBBIX OPraHU3MOB; ()OPMBI TIOTPEOIICHHS
SHEPTUH.

[MapctBa XuWBOW MHPUPOABI; KpaTKas XapaKTEPUCTHKA €CTECTBEHHOW CHCTEMBI
KJaccU(pUKaIUKU )KUBBIX OPraHu3MOB. BuaoBoe pasHooOpasue.

Tema 4.2. Pazputre OMOJI0THN B JOJAPBUHOBCKUM Tiepuo (2 yaca)

Pazeumue buonoeuu 6 dodapsunosckuil nepuod. I ocnoocmeo 8 nayke npedcmasgieruti 0o
«UBHAYATILHOU Yeeco0Opa3sHoCmuy U Heu3MeHHOCmu JHcueol npupoowvl. Pabomul K. Jlunnes no
cucmemamuxe pacmenu u ¥usommuuix. Jeonoyuonnas meopus K. b. Jlamapxka.

Tema 4.3. Teopus Y. [lapBuHa 0 MPOUCXOKIECHUU BHJIOB IyTEM €CTECTBEHHOTO
otbopa (5 yacoB)

[Ipennoceiikn Bo3HMKHOBeHMs YyueHuss Y. [lapBunHa: pgocTikeHus B oOjactu
€CTECTBEHHbIX HayK, JKcHeIulHuoHHbI Martepuan Y. Jlapsuna. Yuenue Y. JlapBuna 00
HCKYCCTBEHHOM OTOOpE.

VYuenue Y. JlapBuHa 0 ecTecTBEHHOM oTOOpe. Bua — sneMeHTapHasi 3BONIOLMOHHAS
eauHuna. Beeobmas nHauBuAyaabHas U3MEHYMBOCTh U U30BITOYHAS YMCIEHHOCTh ITOTOMCTBA.
Bops0a 3a cymiecTBOBaHUE U €CTECTBEHHBIH 0TOOP.

Tema 4.4 . IIpucrnoco0IeHHOCT, OPraHU3MOB K YCJIOBMSIM BHELIHEH cpenbl Kak
pe3yJbTaT ACUCTBUS €CTECTBEHHOTO 0TOOpa (2 1)

[IpucnocoOutenbHble  0cOOEHHOCTH  CTpoeHMs. [lOKpoBUTENbCTBEHHAas  OKpacka
IIOKPOBOB Teja: CKpbIBaloIlas OKpacka (OJHOTOHHAs, JBYTOHOBAas, pacuwieHsoLas, u Ap.);
npeaocreperaromnas okpacka. Mumukpusi. [IpucrnocoOurensHoe MOBEACHUE KUBOTHBIX. 3a00Ta
o noromctBe. Pusnonornueckue agantauru. OTHOCUTENLHOCTh PUCTIOCOOIEHHOCTH.

JlaGopatopHblie U IpakTHYECKUE PabOTHI

OO6cyxeHue Ha MOJEIAX POJIU MPUCTIOCOOUTEIHHOIO MOBEICHUS KUBOTHBIX.

Tema 4.5 Muxpossostouus (2 waca)

Bun kak reHeTHyecKd H30JMPOBAHHAsS CHUCTEMa; PEMpPOAYKTHBHAs U3OJSALMSI U €€
MexaHu3mbl.  [lonynsumoHHas ~ CTpPyKTypa  BMJA;  3KOJOTMYECKHME UM TIE€HETHYECKHE
XapaKTepUCTUKU nomyisuuil. [lomymnsuus — snemeHTapHas SBOMIONMOHHAs enuHuna. Ilytu u
CKOpPOCTh BH1000pa30BaHMsl; reorpapuueckoe U SKOJOTHIECKOe BUA000pa30BaHHE.

JlabopatopHble U pakTHUYECKHe paboThI

N3yuenue npucnocoOIeHHOCTH OPTaHU3MOB K cpejie 0OuTaHus ™.

N3yyenne mM3MEHYUMBOCTH, KPUTEPUEB BHUAA, PE3YyJIbTATOB HCKYCCTBEHHOTO OTOOpa Ha
COPTax KyJbTYPHBIX pacTCHUN ™.

Tema 4.6. buonornueckue nocneACTBUA agantanuu. Makpossoiorus (3 yaca)

['maBHbIe HampaBjieHHs 5SBOJIOIMOHHOTIO TIpollecca. buonmormyeckuii mporpecc
ouonmornueckuit  perpecc (A. H. Cesepuos). Ilytu gocTiwxeHuss OHOIOTHYECKOTO
nporpecca. OCHOBHbIE ~ 3aKOHOMEPHOCTH  JBOJIIOLMU:  JUBEPreHIUS,  KOHBEPIeHIIMS,
napajuleIu3M, IpaBuiia 3BOJIOLUY TPYIII OPraHU3MOB.

Pe3ynpTaTel 3BONIOLMU: MHOTrooOpa3ue BHUIOB, OpraHHuYecKas IeJIecOo00pa3HOCTb,
MOCTENIEHHOE YCIIO)KHEHNE OpraHU3aliH.

Tema 4.7. Bo3nukHOBeHUE XU3HU Ha 3emiie (2 daca)

Opranudeckuii MUp Kak pe3yjibTaT 3BOJIOLMU. BO3HMKHOBEHHE W pa3BUTHE KU3HU HA
3emie. XuMHuUecKuil, mnpenowonorndyeckuii (teopuss akagemuka A. V. Omnapuna),
OMOJIOTUYECKHI U COIMATLHBIN ATAMbl Pa3BUTHS KUBOK MaTepUU.

QunoreHeTHYECKUE CBSA3M B XKUBOW MPUPOJE; €CTECTBEHHAs KiacCU(UKAIUsS >KUBBIX
OpTaHU3MOB.

Tema 4.8. Pazputue xu3nu Ha 3emiie (3 yaca)

PazBuTue xxu3Hu Ha 3eMiie B apXEHCKYI0 U POTEPO30MCKYI0 3pbl. [IepBbIe Ciebl )KU3HU
Ha 3emie. [losBneHHMEe BceX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX MHUBOTHBIX. IlepBbie
xopaoBble. Pa3BuTHe BOJHBIX pacTEHHIA.



Pa3BuTHe xu3HM Ha 3emiie B Majeo30McKyro 3py. [losBieHue 1 3BONIONMS CYXOITyTHBIX
pacteHuil. [lanmopoTHUKHM, CEMEHHbBIE MANIOPOTHUKH, TOJIOCEMEHHBIE pacTeHHsl. BO3HMKHOBEHHE
MO3BOHOYHBIX: PbIObI, 36 MHOBOAHBIE, IPECMBIKAIOIIUECS.

Pa3Butne xn3HM Ha 3emiie B ME3030MCKYI0 M KalHO30MCKyro d3pbl. [losBiaeHue wu
pacnpocTpaHEeHUE MOKPHITOCEMEHHBIX pacTeHWH. BO3HMKHOBEHME NTHULl U MIIEKOMHUTAIOIIMX.
[losiBneHue u pa3BUTHE IPUMATOB.

[Ipoucxoxaenne demoBeka. Mecto dyenoBeka B KHBOM mpupojae. CucTeMaTHYECKOe
noyio’keHue Buaa Homo sapiens B cucteme »UBOTHOTO Mupa. [Ipu3Haku U CBOICTBa yenoBeKa,
MO3BOJISIIONINE OTHECTH €T0 K Pa3jIMYHBIM CHUCTEMAaTHYECKMM TPYMIaM [apcTBa >KUBOTHBIX.
Cranuu 3BOJIOLMH YETIOBEKA: JPEBHEUIINNA YETIOBEK, JPEBHUN YEJIOBEK, IEPBbIE COBPEMEHHbIE
JIOM.

CpoiicTBa yenoBeka kKak ouonorudeckoro suaa. [lomynsimonnas cTpykrypa Buaa Homo
sapiens; 4YeJIOBEYECKUE PAChl; €AUHCTBO MIPOUCXOKACHUS pac. AHTUHAYYHAs CYLIHOCTh pacu3ma.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI
VYyamuecs J0JKHBI 3HATh:
—  CYUIHOCTbh '€HETUYECKHX ITPOLIECCOB B MOMYJISIUAX;
- (opmbl Bu1000pa30BaHUs.
— IJIaBHbIE HAIPABJICHUS 3BOJIIOLINY;
- IYTH JOCTHKEHHsI OMOJIOTMYECKOTr0 Nporpecca u GopMbl SBOTIOIUY TPYIII;
—  pe3yabTaThl 3BOJIOLIHH.
- TUIBI TTOKPOBUTEIHCTBEHHON OKpacku W (OpMBI M WX 3HAYEHUE JUIsl BBDKUBAHUS, —
0COOEHHOCTH MPHUCIIOCOOUTEIBHOTO TOBEICHUS;
- 3HayeHue 3a00Thl O MOTOMCTBE JJIl BBDKUBAHMSL.
VYyanuecs: 10IKHBI yMETh:
—  OOBSCHATH MPUYMHBI PA3ICICHUS BUIOB, 3aHUMAIOIINX OOIIMPHBIN apeasl 0OUTaHMUS;
-  XapaKTepH30BaTh MPOLIECC IKOJIOIMYECKOTI0 U reorpauueckoro BU1000pa3oBaHusI.
-  XapaKTepH30BaTh IMMyTH JOCTHXKEHUS OMOJIOTHUECKOTO MPpOoTpecca;
— IPUBOJUTH NIPUMEPHI TOMOJIOTUYHBIX U aHAJIOTMYHBIX OPraHOB.
-~ TPHUBOJIUTH MPUMEPHI IPUCITOCOOUTEIILHOTO CTPOCHHUS U TIOBE/ICHUS;
- OOBACHATH, NOYEMY MIPUCIIOCOOTICHHS HOCSAT OTHOCUTEIBHBIN XapaKTep.
MeTanpeameTHble pe3yJabTaTbl 00y4eHUs
Vyanmecs 10KHBI yMETB:
- paboTath ¢ y4eOHHUKOM, COCTABIISATH KOHCIEKT §a;
- pa3pabaThIBaTh MJIAH-KOHCIEKT TEMbI, HUCIOJIb3Ys pa3Hble MCTOYHUKU HHOpMAINH;, —
TOTOBUTH YCTHBIE COOOIEHHS U pedepaThl Ha 33/IaHHYIO TEMY;

M0JI30BAThCS MOMCKOBBIMU cucTeMaMu MHTepHeTa.

PA3JIEJI 5. B3aumMooTHOLIEHUs1 OpraHnu3Ma u cpeabl. OCHOBBI 3K0J10THH (5
4acoB)

T e ma 5.1. buocdepa, ee ctpykrypa u pyHkiuu (3 yaca)

buocdepa — xuBast o6omouka maHeTsl. CTpykTypa onocdepsl. KommoneHTs Onocdepsr:
’KMBOE BEIIECTBO, BUJIOBOI COCTaB, pasHOOOpa3ue W BKIaJ B OHOMAaccy; OMOKOCHOE M KOCHOE
BemiectBo Onocdepsl (b. 1. Bepnanckuii). Kpyrosopor BemecTB B mpupojae. EctecTBeHHbIe
coo0111ecTBa JKUBBIX OpraHu3MoB. buoreorneHo3sl. KOMIOHEHTHI OMOTre€01eHO30B: MPOIYLIEHTHI,
KOHCYMEHTBI, PEeAYLEHThl. BHOIEHO3bI: BHUIOBOE pa3HOOOpa3ue, IJIOTHOCTh MOMYJISIUH,
O6romacca.

AOGuoTtuueckue (axtopsl cpeabl. Ponb Temmeparypbl, OCBEHIEHHOCTH, BIAKHOCTH U
IpyTux (akTopoB B IKHU3HEAEATENBHOCTH cooOmecTB. MHTEHCHBHOCTh JAEUCTBHUS (akTopa
cpeabl; orpaHnyuBamImuii  Qaktop. B3aumoneiictBue  ¢GakTOpoB  Cpenbl,  Mpeneibl
BBIHOCIMBOCTH. buornueckue ¢akropsl cpensl. Llemn u ceTm mNUTaHUSA. DKOJIOTHMYECKHE
MUpaMUJIBL: dnces, Ouomaccel, sHeprun. CmeHa OuoieHo30B. [IpUunHbI cMEHBI OHMOIIEHO30B;
(dbopMUPOBaHKE HOBBIX COOOIIECTR.

@opMbl  B3aMMOOTHOLIEHUM Mexay opranu3Mamu. [lo3UTHMBHBIE OTHOLIEHUS —



CUMOMO03: MyTyalm3M, KOOMNEepamus, KOMMEHCAIH3M. AHTHOMOTHYECKHE OTHOIICHUS:
XUIIHUYECTBO, Mapa3UTU3M, KOHKYpeHIHs. HeliTpanbHble OTHOIICHUS — HEUTPaTU3M.
JlabopaTopHbIC U TPAKTUIECKHE PaOOTHI

CocraBneHue cxeM mnepeaadyu BEIecTB U dJHepruu (1eneil nuranus).*

N3yuenune u onrcanme 3KOCHCTEMBI CBOSH MECTHOCTH, BBISIBIICHHE THUIIOB
B3aUMOJICHCTBHS pPa3HBIX BUJOB B JaHHOW dKOCHCTEME. ™

Tema 5.2. buocdepa u uenosek (2 yaca)

[Ipupoanbie pecypchl U UX UCIIOIB30BAHHE.

AnTpororeHHbie (aKTOPbl BO3JCHCTBUS Ha OHOLEHO3BI (POJib YEIIOBEKa B INPHUPOJIE);
MOCIEJICTBUSL ~ XO3SUCTBEHHOW  JesATENbHOCTH  uenoBeka. [Ipobrembl  palnoHAIBHOTO
IIPHUPOJIOTIONH30BAHMS, OXPAHBI IPUPOJBL: 3allUTa OT 3arps3HEHUN, COXPAaHEHHE DTAJIOHOB U
NaMATHUKOB MPUPOBI, 0OecTiedeHre TPUPOTHBIMU PeCypCcaMy HACEICHUS TUTAaHETHI.

JlaGopaTopHbie U IPAKTUIECKHUE PAOOTHI

AHanu3 1 OlleHKa MOCTIEACTBUIA JeSTEIbHOCTH YEJIOBEKa B AKOCUCTEMaX. ™
IIpenmeTHbie pe3yJibTAThI 00yUYeHHs
VYyamuecs: JOTKHBI 3HATh:

- OmpeneNeHus MOHATUN «Orochepar, «IKOJIOTUD», «Cpeaa OOUTAHUSDY;

— CTPYKTYpYy ¥ KOMIIOHEHTHI OUOChEpHI;

— KOMIIOHCHTHI JKUBOTO BEIIECTBA U €T0 (DYHKITHH.

— ompeAeNeHus MOHATUN «a0UOTUYECKUIY, «ONOTHUCCKUIT»;

- CTPYKTypy B KOMIIOHCHTHI OMOIICHO3a;

—~ aHTpPOMNOreHHbIE (AKTOPHI;

- XapakTep BO3JCHCTBHUA YelIOBEeKa Ha Onocdepy;

—  CHOCOOBI M METO/BI OXPaHbI PUPOIBL;

—  CMBICII COXPaHEHHS BUIOBOTO Pa3HOOOPA3HS;

— OCHOBBI PallMOHAJIBLHOTO MPUPOAONOIB30BAHUS;

- Heucdepnaemble U HcUepIiaeMble PUPOIHBIE PECyPCHI;

- 3aloBEAHMKH, 3aKa3HUKH, HAllMOHAJIbHbIEC TAPKH, BU[IbI, 3aHeCeHHbIe B KpacHyro KHUTY.
VYyanuecs 10KHBI yMETB:

- paznuyaTh NPOAYLEHTOB, KOHCYMEHTOB U PEAYLIEHTOB;

- XapakTepHu30BaTh OMoMaccy 3eMiIH, OMOJIOTHYECKYIO TPOyKTHBHOCTD;

— OINHCHIBaTH OMOJIOTMYECKUN KPYTOBOPOT BEIIECTB;

- KJIAacCU(HUIMPOBATH IKOJIOTHYECKHE (DAaKTOPHI;

- pa3nuyaTh NPOAYLEHTHI, KOHCYMEHTHI U PEIYIICHTHI;

- XapakTepHu30BaTh OMoMaccy 3eMJiIH, OMOJIOTHYECKYIO POTyKTHBHOCTD;

— OINHCHIBATH OUOJIOrMYECKUN KPYTOBOPOT BEIIECTB;

— XapaKTepwu30BaTh JIEHCTBUE aOMOTHYECKHX, OMOTHYECKUX W AHTPOIOTCHHBIX (haKTOPOB

Ha OMOIIEHO3;

—  OIHCHIBATh KOJOTUIECKUE CUCTEMBI,

— TPUBOJUTH MPUMEPHI CAMOPETYJIAINN, CMEHBI OHOIIEHO30B;

- XapakTepu3oBaTh (POPMBI B3AMMOOTHOIICHUI MEX/Ty OPTaHU3MaMH.

-~ TPUMEHATH HA MPAKTHUKE CBEJIEHUS 00 IKOIIOTUYECKUX 3aKOHOMEPHOCTSIX.
MeTanpeameTHble pe3yJabTaTbl 00y4eHUs
VYvyamuecs: J0KHBI YMETh:

- paboTarb ¢ y4eOHMKOM, COCTABIISATH KOHCIIEKT §a;

- pa3pabaThIBaTh IUIAH-KOHCIEKT TEMbI, HCTIOIb3Ys pa3HbIe HCTOYHUKH MH(OpMAIIHH;

— TOTOBHUTH yCTHBIE COOOIICHHUS U pedepaTsl Ha 3aJaHHYIO TEMY

— TIOJ30BAThCS IOUCKOBBIMU crcTeMaMu MHTepHeTa.
JIMYHOCTHBIE Pe3yJabTAThI 00yUeHUs

— TpOsIBICHHE YYBCTBA POCCUHUCKOMN TIpa’kJaHCKOM MIEHTUYHOCTH, MATPUOTU3MA, JTIOOBHU U

yBaxkeHus k OTeuecTBy, 4yBCTBA TOPAOCTHU 3a CBOIO PoauHy;
— OTBETCTBEHHOE OTHOIIEHHE K ydeOe, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHHUIO;



- (QopMHupoBaHHE MOTHBAIMKA K OOYYECHHUIO W TIO3HAHUIO, OCO3HAHHOMY BBIOOPY OyIymieit

npocdeccuu;

- CHOCOOHOCTH CTPOUTH MHIMBHIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

- (opmMHpOBaHHE IIETOCTHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PECHUS;

- coOuroJieHne MpaBUII IOBE/ICHHS B TIPUPO/IE;

- yYMEHHE pealn30oBaTh TEOPETUIECCKUE MO3HAHUS Ha MIPAKTUKE;

- CIIOCOOHOCTPH MPU3HABATH COOCTBEHHBIE OIIMOKU M UCTIPABIIATH UX;

- yYMEHHE apryMEHTHPOBAHHO U OOOCHOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHUS;

—  KPUTHUYHOC OTHOLICHHUEC K COOCTBEHHBIM IIOCTyIIKaM, OCO3HAaHHUE OTBETCTBCHHOCTH 3a UX

pE3yJIbTaThI;

- YBaXWUTEJIbHOE U 100pOKETaTENIbHOE OTHOUIEHHUE K JIPYTUM JIFOISIM;
— YMEHHME CIIyIIaTh U CJBILATh IPYTUX, BECTH JUCKYCCHIO, OIIEPUPOBATh (haKTaMH.

IToBTOpEHUE 6 4.
IInanupyemMble pe3yJbTaThl 0OCBOCHHS y4eOHOro npeamera «bunonorus».

1.®opmupoBanne UKT-koMIeTeHTHOCTH yYalIUXCH
Co3nanue rpadpmueckux 00beKTOB
BrinyckHuk Hayuures:

CO37aBaTh pa3JINYHBIE TEOMETPUYECKHE OOBEKTHI C MCIOJIb30BAHUEM BO3MOXKHOCTEH
CHEIHAbHBIX KOMIBIOTEPHBIX HHCTPYMEHTOB;

co37aBaTh JUArpaMMbl  PA3IUYHBIX  BHAOB  (QJITOPUTMHUYECKHE, KOHIENTyalbHbBIC,
Kkiaccu(UKalMOHHbIE, OPraHU3allMOHHbIC, POJACTBA U JP.) B COOTBETCTBUU C PEIIAEMbIMU
3a7a9aMu;

KoMmyHuKkanus U conuaibHoOe B3aMMOJAeHCTBHE
BrpinmyckHuk Hay4uTcs:

BBICTYIIaTh C ayJMOBHUACONOACPKKOM, BKIIOYAsl BBICTYIUIEHHE MEpel TUCTAHIIMOHHOU
ay IUTOPUEN;

y4acTBOBaTh B OOCYXJICHHH (ayIuoBUACO(POPYM, TEKCTOBBIH (OpyM) C HCIIOIH30BAHUEM
BO3MOHOCTEN HTEpHETA;

BI)IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYHUTBLCA:

B3aMMO/JICVCTBOBAThL C MapTHEpPaAMU C HCIOJIb30BAaHUEM BO3MOXKHOCTEN IHTepHeTa
(MrpoBO€ B3aMMO/ICHCTBHE).

AHajan3 nHopmMannu, MaTeMaTHdecKasi 00pad0TKa JaHHBIX B UCCJIEIOBAHUM
BhInmyckHUK HAy4YUTCS:

CTPOUTH MATCMATUYCCKUC MOJCIIN,

BBIHYCKHI/IK IMOJYYHUT BO3MOKHOCTb HAYUYHUTBHCA:

AHAJIU3UPOBATH PE3YJIbTAThI CBOCH ACATCIIBHOCTH U 3aTPAYMBACMBIX PECYPCOB.

MoaeaupoBanue, IPOCKTHPOBAHUE H YIIPABJICHUE
BrinmyckHuK Hay4uTCs:

MIPOEKTUPOBATh U OPraHU30BBIBATH CBOK MHIWBUYAIbHYIO U TPYIIOBYIO JAEATEIBHOCTD,
OpraHn30BbIBaTh CBOE Bpems ¢ ucnojibzoBanueM NKT.

2.0cHOBBI YUeOHO-HCC/Ie10BaTeIbCKON U MPOEKTHOM 1eATeJIbHOCTH
BbInyCKHUK HAYYMTCH:

BBIOMPATH U UCTIOJIB30BATh METOIbI, PEIICBAHTHBIC pacCMaTPUBAaEMOU MpodemMe;
pacrmo3HaBaTh M CTaBUTh BOMPOCHI, OTBETHI HAa KOTOPBIE MOTYT OBITh IMOJYYECHBI MyTEM
HAay4YHOT'O HCCIICOOBAaHMA, OT6I/IpaTB aZICKBATHBIEC METO/bl UCCIICOBAaHNSI, CbOpMy.]'H/IpOBaTB
BBITEKAIOIINE U3 UCCIIEAOBAHUS BBIBOJIbI;

HUCIIOJIBb30BaTh TAaKHUE MATEMATHYCCKHE METOJbI U HpI/IéMBI, KaK a6CTpaKI_II/I$I u
uaeanu3anus, J0Ka3aTelbCTBO, J0Ka3aTelbCTBO OT MPOTHUBHOIO, JI0KAa3aTEIbCTBO IO
AQHAJIOTUY, OINPOBEPIKEHUE, KOHTPIPUMED, UHIAYKTUBHBIE U NENYKTUBHBIE PaCCYXKICHUS,
MIOCTPOEHUE U UCIIOJIHEHUE AJITOPUTMA;



HCIIOJIB30BaTh TaKHUC CCTCCTBCHHO-HAYYHbLIC MCTOABLI U HpI/IéMI)I, KakK Ha6J'IIOI[€HI/Ie,
IIOCTaHOBKa HpO6HCMBI, BBIABHKCHHC «xopomeﬁ THITIOTC3BI», OKCIICPUMCHT,
MOZACIIMPOBAHUC, HUCITIOJIB30BaHHUEC MAaTEMaTHUYCCKUX MOI[GJ'IG?I, TCOPCTUICCKOC
OGOCHOB&HI/IG, YCTaHOBJICHHUC I'PAHUL] HPUMECHUMOCTH MO)IGJ'II/I/TGOPI/II/I;

OTJINYaTh (baKTI)I oT Cy}KIleHI/II\/'I, MHCHUU U OIICHOK, KPUTHYCCKU OTHOCUTBLCA K CYXKICHHUAM,
MHCHUSAM, OLICHKAM, pCKOHCTPYUPOBATh UX OCHOBAHMUI;

BUACTH W KOMMCHTUPOBATHL CBA3b HAYYHOI'O 3HAHUA W LNCHHOCTHBIX YCTAaHOBOK,
MOpaJIbHBIX CY)K,ZLGHI/Iﬁ Ipu MNOJYUCHUH, PACIIPOCTPAHCHUHU U IPUMCHCHHUUN HAYYHOTO
3HaHMH.

BbIHyCKHI/IK IMOJIYIUT BOZMOKHOCTb HAYYUTHCH:

HCIOJIb30BAaTh JAOTAJIKY, 03apCHUE, HHTYUITHIO;

UCIIOJIB30BaTh TaKHE MAaTeMaTHYECKHUE METOIbl M NMPHEMBI, KaK Nepedop JOrHMYeCKHX
BO3MOXKHOCTEH, MaTeMaTHUECKOE MOJICIIMPOBAHMUE;

UCITIOJIB30BaTh TAKKE €CTECTBEHHO-HAYYHBIC METO/IbI U IPUEMBI, KaK a0CTparupoBaHUE OT
NPUBXOASIINX (PAKTOPOB, MPOBEpKA HA COBMECTHMOCTh C JPYTHMH HW3BECTHBIMU
dakTamu;

MCIOJIb30BaTh HEKOTOPHIC METO bl TIOJTYUSHUS 3HAHUMA, XapaKTSPHBIC JJIsI COITUAIBHBIX U
UCTOPUYECKHUX HAYyK: aHKETUPOBAHUE, MOJICIIMPOBAHHE, TOUCK UCTOPUIECCKHX 00Opa3IIOB;
OCO3HABaTh CBOIO OTBETCTBEHHOCTH 32 JIOCTOBEPHOCTH MOJIYYCHHBIX 3HAHHI, 32 KA4ECTBO
BBINTOJIHEHHOTO TIPOCKTA.

3. CTpaTerum cMbICJIOBOI0 YTEHHsI U Pad0Ta ¢ TEKCTOM
Pa6ora ¢ TekcTOM: MOMCK MH(OPMALMY U IOHUMAHHME POYUTAHHOTO
BbInyCKHUK HAYYHTCSH:

OPHEHTUPOBATHCS B COJACPKAHUU TEKCTA U IOHUMATh €T0 LIEJIOCTHBIA CMBICIL:

OTIPEJIENIATH TIaBHYIO TEMY, OOLIYIO IeJIb MJIM Ha3HAYCHHUE TEKCTa;

(bopMyIMpPOBATE TE3KC, BBIPAKAIOIIMNA OOIINI CMBICIT TEKCTA;

MPEBOCXHIIATH COJIEPKAaHUE MPEIMETHOTO IUIaHa TEKCTa IO 3aroJIOBKY M C OMOpPOH Ha
HPEIbLAYIIUNA OIIBIT;

OOBSICHATH MOPSIIOK YACTEH/MHCTPYKIMNA, COACPIKAIIMXCS B TEKCTE;

COIIOCTABJISITh OCHOBHBIE TEKCTOBbIE M BHETEKCTOBBIE KOMIIOHEHTHI: OOHApyKHMBaTh
COOTBETCTBUE MEXKJIy 4YacTbl0 TEKCTa W €ro oOmed wuzaeei, chopMyIHpOBAHHON
BONPOCOM, OOBSICHATh Ha3HAUEHHWE KapThl, PUCYHKA, MOSICHATH YacTH TIpaduka WM
TaOJIUIBI U T. 1.

HaXoJuTh B TeKcTe TpeOyeMyro MH(popMmaiuio (Ipoberatb TEKCT Iia3aMH, ONpenessTh
€r0 OCHOBHBIE JIEMEHTHI, COMOCTABIATH ()OPMBI BEIpAXKEHUSI HHPOPMALIUU B 3aIIPOCE U B
caMOM TEKCTe, YCTaHaBIUBaTh, SIBISIIOTCS JM OHHM  TOXICCTBEHHBIMH  HJIH
CHHOHUMMYECKUMHM, HAXOIUTh HEOOXOAUMYIO €IUHHILY UH(OPMAIIU B TEKCTE);

pemaTh y4eOHO-TI03HABATENbHBIE H YYeOHO-TIPAaKTHIECKHE 33aa9H, TPEOYIOIIHEe IOHOTO
U KPUTHUYECKOTO MOHUMAaHUs TeKCTa:

OTIpeNIeNIATh Ha3HAYCHHE PA3HBIX BUIOB TEKCTOB;

CTaBUTh Tepea coOoil 1enb uYTeHHs, HANpaBiss BHUMAaHHE Ha MOJIE3HYIO B JIAHHBIN
MOMEHT WH(OpPMALIHIO;

BBIJICJIATH HE TOJBKO INIaBHYIO, HO U M30BITOYHYIO HH(OPMAIIHIO;

MIPOTHO3UPOBATH MOCIIEIOBATEIHHOCTD N3TIOKECHUS UICH TEKCTa;

COIOCTABJIATh Pa3Hble TOYKU 3PEHHs] M pa3Hble MCTOUYHUKU HMH(GOpPMAIMU MO 3aJaHHON
TeMe,

BBITOJIHATH CMBICIIOBOE CBEPTHIBAHHE BbIJICTIEHHBIX (DAKTOB M MBICTIEH;

(dbopMupOBaTh HAa OCHOBE TEKCTAa CHCTEMY apryMEHTOB (IOBOJIOB) Il OOOCHOBAHMS
ONPEACIEHHOMN TTO3UIINY;

Padota ¢ TekcTom: npeodpa3oBaHue U MHTepHpeTanus HHPOPMALHUHU
BbInyCKHUK HAYYHTCS!



- CTPYKTYPHUPOBAaTh TEKCT, UCIOIb3YsI HyMEpalMIO CTPAHULl, CIIMCKH, CCbUIKH, OIJIaBJICHHUE;
HPOBOJIUTH MIPOBEPKY MPABOMUCAHUS; UCIIOIB30BATh B TEKCTE TaOIMIIbI, H300paKEHMS;

- TpeoOpa3oBBIBAaTh TEKCT, HCIONB3Ys HOBBIE (OPMBI TPEACTABICHUS HH(OPMAIIIH:
bopmyIbl, rpaduKu, AUArpaMMbl, TaOIUIBI (B TOM YHCIIE TMHAMUYECKUE, SJIEKTPOHHBIE,
B YAaCTHOCTH B MPAKTUYECKUX 3a/ladyax), IePeXOAUTh OT OJHOTO MPEICTaBICHUS JaHHBIX
K IpyroMy;

- MHTEpHpPEeTUPOBATH TEKCT:

-~ CpaBHHBaTh W MPOTUBOIIOCTABIATH 3AKIIOUEHHYIO B TEKCTe HH(POPMALUIO Pa3zHOroO
Xapakrepa;

- 0OHapy>XMBaTh B TEKCTE JIOBOJIbI B MOATBEPKICHUE BbIIBUHYTHIX T€3UCOB;

- JlenaTh BBIBOJBI U3 COPMYJIMPOBAHHBIX MOCHLIOK;

— BBIBOAMTH 3aKJIFOYEHHUE O HAMEPEHUH aBTOPA WIIM INIABHOM MBICIIH TEKCTA.

BbInyCKHUK MOJYYHT BO3MOKHOCTD HAYYUThCH:

— BBUIBJIATh UMIUTMIMTHYIO HMH(OpMamuio TEKCTa Ha OCHOBE  COIOCTaBJICHHUS
WUIIOCTPaTUBHOIO ~ MaTepuana ¢ HMHpoOpManuedl Tekcra, aHaiau3a MOJTEKCTa
(MCTIOJIb30BAHHBIX SI3BIKOBBIX CPEACTB U CTPYKTYPBI TEKCTA).

Padora ¢ TekcToM: oneHKa HHPOPMALHMH
BbinyckHUK HayYHuTCS:

- OTKJIMKAaThCS Ha COepKaHHE TEeKCTa:

- CBs3bIBaTh HH(pOpMAIMIO, OOHAPYKEHHYIO B TEKCTE€, CO 3HAaHMSIMHU U3 JAPYTUX
HCTOYHUKOB;

- OLEHUBAThb YTBEPXKIEHUS, CAEJIAHHBIE B TEKCTE, MCXOAS M3 CBOMX IIPEICTaBICHUM O
MUDE;

— HaxoJUTh JI0BOJBI B 3AIIUTY CBOECH TOUKH 3PEHUS;

- OTKJIMKaThCs Ha (OpMYy TEKCTa: OLICHMBATh HE TOJIBKO COJAEpaHHE TEKCTa, HO U €ro
bopmy,

- Ha OCHOBE UMEIOLUXCA 3HAHUM, >KU3HEHHOI'O OIbITa IOJBEPraTb COMHEHHIO
JIOCTOBEPHOCTh ~ MMemlIeiics  uHpopManuy, OOHApYXKHUBaTb  HEJOCTOBEPHOCTb
nojgy4yaeMoil mH(opManuu, npodensl B MHPOPMALUU U HAXOAUTh IIYTH BOCIIOJHEHHS
ATUX MPOOEIIOB;

- B Ipoliecce paboThl ¢ OAHUM UM HECKOJIBKHUMH MCTOYHUKAMHU BBISBIISATH COEPIKALLYIOCS
B HUX MPOTUBOPEYMBYIO, KOH(IMKTHYIO HH(DOPMAIHIO;

— UCHOJB30BATh TIOJNyUYEHHBIH OMBIT BOCHPHUATUS HHGOPMAIMOHHBIX OOBEKTOB IS
oOoraieHusi YyBCTBEHHOI'O OIbITA, BHICKA3bIBATH OLICHOYHBIE CY)KIEHHUS U CBOIO TOUKY
3pEHHS O MOJTyYeHHOM COOOIIEHUH (TPOYUTAHHOM TEKCTE).

BbInyCKHUK MOTy4YHUT BO3MOXKHOCTD HAYUUThCS:

- HaxoJuTh COCOOBI MPOBEPKH MPOTUBOPEUNBON HHPOPMALIIH.

JInuHOCTHBIE, MeTanpeAMeTHbIe M IpPeJMeTHbIe Pe3yJbTAThl OCBOCHMS Y4YeOHOro
npeamera «buosorusy
JINYHOCTHBIMU pe3yJbTaTaMH H3yueHHUs IpenMera «buosorus» sBIAIOTCS CleayIOINe
YMEHUS:

Oco3HaBaThb €IMHCTBO M LEJIOCTHOCTh OKPYJKAIOUIETO MHpa, BO3MOKHOCTH €rO
[IO3HaBAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTHKEHUN HAYKU.

[TocTeneHHO BhICTpauBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33PEHHE.

Oco3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCIE M B paMKax
CaMOCTOSITENIBHOM JI€ATEIbHOCTH BHE LIKOJIBI.

OneHuBaTh >KU3HEHHBIE CHUTyallUd C TOYKH 3peHHUs Oe30omacHOro obpasa >KM3HU U
COXPAaHEHHUS 3/10POBBS.

OneHnBaTh 3KOJIOIMYECKHH PUCK B3aMMOOTHOLIEHUH YeI0BeKa U MPUPOIBL.

@®opMHUpPOBaTh 3KOJOTUYECKOE MBILIUIEHWE: YMEHHE OLIEHHMBAaTh CBOIO JESTEIIBHOCTh U
HOCTYTIKM JIPYTHX JIIOJIeH ¢ TOUKU 3pEHHsI COXPaHEHUsl OKPY XKaoleil cpebl — rapaHTa KHU3HHU U



Oyraromory4us JiroAei Ha 3emIie.

MeranpeAMeTHBIMHM  pe3yibTaTaMd  HU3ydeHUs Kypca «buomorus»  sBiseTcs
(dopMupoBaHrEe YHUBEpPCAIbHBIX yueOHBIX AercTBuil (YVY ).

Perynarusubie YV /I

CamocrosiTeTbHO OOHApYXMBaTh W (OPMYIHPOBATH YUEOHYIO MPOOIEMy, ONPENENATh
1eNb Y4eOHOM NesTeIbHOCTH, BEIOUpATh TEMY MPOEKTA.

BriiBurath Bepcun penieHus mpooiemMbl, 0OCO3HABaTh KOHEYHBIN pe3ysbTaT, BEIOUPATh U3
HPEIOKEHHBIX U UCKATh CAMOCTOSTENIHO CPECTBA JOCTHXKEHHS LIEIH.

CocTaBnaTh (MHAMBUAYAIbHO WIM B IPyIIE) IJIaH peuieHusi npoOsaembl (BBIIOJIHEHUS
IPOEKTA).

Pabotas o mnany, cBepsATh CBOM JEHCTBHUS C LEIBIO U, IPU HEOOXOTUMOCTH, UCTIPABIIST
OLIMOKH CaMOCTOSATENBHO.

B nmanore ¢ yumreneM COBEpIICHCTBOBATH CAMOCTOSTEIIHO BHIPAOOTAHHBIC KPHUTEPHU
OLICHKH.

CpenctBoM (opmupoBaHusi PEryiIsSTHBHBIX YVY]J[ cioykaT TEXHOJIOTHS TPOOIEMHOTO
Jajora Ha 3Tane M3yuyeHHs HOBOTO MaTepHaja M TeXHOJOIHs OLEHHBaHMUA 00pa3oBaTeIbHbBIX
JOCTHXKEHUM (yueOHBIX YCIIEXOB).

IloznaBarenbHblie YV /I

AHanu3upoBaTh, CpPaBHUBATH, KiIacCUPUIMpPOBaTHL U 0000wmaTh (QakThl W SBICHHUS.
BbIABIATE NPUYMHBI U CIIEACTBUS IPOCTHIX SIBICHUI.

Ocy1ecTBISITh CpaBHEHHUE, CEpUAlMI0 U KIACCU(UKALNIO, CAMOCTOSATENbHO BbIOMpAs
OCHOBAHMS M KPUTEPUH U YKA3aHHBIX JIOTMYECKHX OMNEpalyil; CTPOUTh KiIacCU(UKALUIO Ha
OCHOBE JMXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHUA).

CTpouth JIOTHYECKOE pacCyXIEHHE, BKIIOYAIOIIEe YCTAHOBJICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3EH.

Co3naBaTth CcXeMaTMYECKHME MOJEIM C BBIJECICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK
oOBeKTa.

CocTaBisATh TE3WMChI, pa3IUYHbIC BHUAbI IUIAHOB (IPOCTHIX, CJIOXKHBIX M  T.IL.).
[Ipeobpa3zoBbIBaTh HH(GOPMAIIHMIO U3 OJHOTO BUJA B APYToM (TaONHUIly B TEKCT U TIp.).

YMeTh ompeneniath BO3MOXHBIE HCTOYHUKM HEOOXOAUMBIX CBEIEHUH, MPOU3BOIAUTH
MOWCK MH(OPMALINH, aHATU3UPOBAThH M OIICHUBATh €€ JJOCTOBEPHOCTb.

Cpeocmeom popmuposanus TNO3HABATEIbHBIX Y VYJ[ CIyXHT Yy4eOHBIM MaTepHall, H
IpeX/ie BCEro MPOAYKTUBHBIC 331aHUs yueOHUKa, HAlleIeHHbIe Ha |—4-if TUHUM pa3BUTHSA:

— OCO3HAHUE POJIU KU3HU (1-51 TUHUS pa3BUTHS);

— paccMOTpEeHHE OMOTOTMYSCKUX MPOIIECCOB B PA3BUTUH (2-51 TUHUS PA3BUTHSA);

— UCIOJIb30BaHNE OMOJIOTHUECKUX 3HAHUH B OBITY (3-5 TUHUS Pa3BHUTHS ),

— OOBSACHSITH MUP C TOUKH 3pEHUsI OMOJIOTHH (4-51 JIMHUS Pa3BUTHSA).

KommynukatuBHble YV /I

CaMocCTOSITeTPHO OpPraHW30BBIBATH Y4eOHOE B3aMMOCWCTBHE B Tpymme (ONMpenensiTh
oO11ye 1eu, pacipeeNiaTh PO, JOrOBapUBaThCs PYT C APYTOM U T.11.).

CpenctBoM popMHpOBaHUsI KOMMYHHKATHBHBIX Y Y]] cyKaT TEXHOJIOTHS TPOOIEMHOTO
nuanora (moOy>KIaronvi ¥ MOIBOASIIMN AUATIOT) U OpraHU3aus padoThl B MaJbIX TPYIIaXx, a
TaKXe UCTI0JIH30BAHNE HA YPOKAX DJIEMEHTOB TEXHOJIOTUH MPOIYKTUBHOTO YTECHUSI.

IIpenmMeTHBIMHU pe3yJibTaTAMHU U3YUYEHUS MpeaMmeTa «buonorusy SBISIOTCS CleIyIone
YMEHHUS:

1-51 nuHUS Pa3BUTHUS — OCO3HAHUE POJIH KU3HU:

— O0BSACHATH POJIb PACTEHUH B COOOIECTBAX M UX B3aMMHOE BIUSHHUE APYT HA JPYTa;

2-51 TUHUA Pa3BUTHUS — PACCMOTPEHHE OMOJIOTHYECKIX MPOIECCOB B PA3BUTHU:

— MPHUBOAMTH TPHUMEPHI MPHUCTIOCOOJIEHUI IIBETKOBBIX PACTEHHUN K cpele OOMTaHWs H
OOBSCHATH UX 3HAYCHUE;

— HaXOJIUTh YEPTHI, CBUACTEIHCTBYIOIINE OO YCIOXHEHHWU >KUBBIX OPraHHU3MOB IIO
CPaBHEHHMIO C MIPeIKaMu, U AaBaTh UM OOBSICHEHUE;




— OOBSCHATH MPUCTIOCOOJICHUS Ha PA3HBIX CTAAMSIX KU3HCHHBIX ITHKJIOB.

3-5 TMHUS PA3BUTHUS — UCIIOJIb30BAHUE OMOJOTUYECKUX 3HAHUH B OBITY:

— OOBSICHATH 3HAUYCHHE 1BETKOBBIX PACTCHHI B KU3HHU U XO35SHCTBE YEJIOBEKA: HA3bIBATh
Ba)KHEHIIINE KyJIbTypHBIE U JIEKAPCTBEHHBIE PACTEHHS CBOCH MECTHOCTH.

4-s1 TUHUS Pa3BUTHS — OOBSICHITH MHP C TOYKH 3PCHUS OMOJIOTHH:

— pa3nuyaTh IBETKOBbIE PACTEHUS, OJHOJOJbHBIE U JABYIOJbHBIEC, IPUBOJUTH MPUMEPHI
pacTeHuil M3y4YEHHBIX CEMEHCTB IIBETKOBBIX PAcCTeHUN (MaKCUMyM — Ha3bIBaTh XapaKTEpPHBIC
MPU3HAKHU [[BETKOBBIX PACTEHUN H3yUEHHBIX CEMEHUCTB);

— OTIpeIeIsATh OCHOBHBIC OPTraHbl pAaCTeHUH (JTUCT, CTE0ETh, IIBETOK, KOPEHB);

— OOBSICHATH CTPOCHUE U KU3HEICATEIHbHOCTh I[BETKOBOTO PACTEHHUS;

— MIOHUMATh CMBICJI OMOJIOTHYECKUX TEPMHUHOB;

— IPOBOJIUTH OMOJIOTHYECKHUE OTBITHI U IKCIIEPUMEHTHI U OOBSACHATH UX PE3YJIbTATHI.

5-s1 IMHUS PA3BUTHS — OIEHUBATh PUCK B3aMMOOTHOIICHHUH Y€JI0OBEKA U MIPUPO/IBI:

— co0II01aTh U OOBSCHATH MPaBUJIa MOBEJCHHS B IIPUPOJIE.

6-s1 NMMHHUS pa3BUTHS — OICHUBATH IOBEJICHUE YEJIOBEKAa C TOYKH 3PCHHS 3JI0POBOTO
o0pa3a )XKU3HH:

— pasinyaTb CT)GJIO6HI)I€ N AJOBUTLIC IBETKOBLIC PACTCHUSA CBOCH MECTHOCTH



TemaTuueckoe IUIAaHUPOBAHUE C ONMPEACTICHUCM OCHOBHBIX BHUIO0B yqe6H0171 JACATCIIBHOCTH

6 Kiacc:
Ne n/mn HaunmenoBanue KonunuecTBo XapakTepucTrKa OCHOBHBIX BUJIOB BocnurarenbHbli TOTEHIIMANI ypOKa
pa3aenoB, TEM 4acoB JESATEIbHOCTH YUYaIINXCS (BUIBI/(hOPMBI NIESATEITHHOCTH )
1 CtpoeHue 1 CBOMCTBA 13 OnuceiBalOT  OCHOBHBIE  (pyHKIMU  >kuBBIX | OOoramaer MIPE/ICTABJICHHE 00
JKUBBIX OPTaHU3MOB opranu3mMoB. CpaBHUBAIOT XUMHUYECKHUI COCTaB | OKpYyXKarollel JeHCTBUTEIbHOCTH.
TeNl KUBOM W HexuBOM mpupoiabl. HazpiBator | ComeicTByeT coluann3aiuyd YYEHUKOB.
OCHOBHBIE€ OPTaHOU/IbI KJIETKH M OMHUCHIBAIOT UX
¢bynkuuu. OO0CHOBBIBAIOT 3HAYEHHUE JICJICHUS.
VYcraHaBIMBalOT CBA3b MEXKAY CTPOCHHUEM U
byHKIUAMU KJICTOK. XapaxkTepusyroT
OCHOBHBIC (YHKIIMM TKaHEH. XapaKTepHU3yroT
CTpoeHHMe U (YHKIUM OPraHoB pPaCTEHU.
VYcranaBiuBaroT B3aUMOCBS3b MEXKITY
KJICTKAMU, TKaHsIMH, OpraHaMu B OpTaHu3Me.
2 KuznenestenbHOCTD 20 OO60CHOBBIBAIOT OMOJIOTMYECKYIO POJIb 3e1EHBIX | UyBCTBEHHOE MHUPOOITYIIICHHE,
opranusma pactenuid B mpupone. OmpenensioT THUIl | TOTPEOHOCTh B MPEKPACHOM.

INUTaHUA >XKUBOTHBIX. CpaBHI/IBaIOT IMPONICCChI

¢doTocuHTE3a M JIBIXaHMSL. Otmeuaror
CYyILIECTBEHHBIE IIPU3HAKU npouecca
BBIJICTICHUS. Beisstor 0COOEHHOCTH
BBIJICTICHUS y pacTeHuN. IIpuBogsT

JI0Ka3aTeNnbCcTBA TOTO, YTO OOMEH BELIECTB —
BOKHEUIIUN IPU3HAK KUBOTO. BBIABIAIOT
IIPU3HAKU ONOPHBIX CHUCTEM, YKa3bIBAIOLIUE Ha
B3aUMOCBSI3b UX CTPOCHMS C BBIIOIHAEMBIMU
¢yHkuuaMu. Ha3pIBaroT yacTH peryssiTOpHBIX
cucteM. XapakTepus3yrT POJb Pa3MHOXKEHUS B
JKU3HU JKHUBBIX OPraHU3MOB. JlenaroT BBIBOABI O
OMOJIOrMYECKOM 3HAYEHUM ILIBETKOB, IIOJOB U
ceMsiH. PackpbIBalOT 0COOEHHOCTH Ppa3BHUTHUS




JKUBOTHBIX U PACTCHUH.

3 Opranusm u cpena 2 XapakTepu3ylOT M CpaBHHUBAIOT OCHOBHbIE | DopmupoBaHue LIEHHOCTHBIX
(dakTopsl 3KoNOrHYeckor cpelpl. OOBACHAIOT | OTHOLIEHUH K NPUPOJE, KaK UCTOYHHUKY
0COOEHHOCTH NPUCTIOCOOTICHHOCTH OPTaHU3MOB | )KM3HM Ha 3eMile, OCHOBE CaMOro ee
K pa3M4yHbIM cpefaM oburtaHus. HasbIBaloT | cyliecTBOBaHMSA,  HyXKJalolleWcs B
OCHOBHBIE I'PYIIIBI OPIaHU3MOB B DKOCUCTEME, | 3aIIMTE M IIOCTOSSHHOM BHUMAaHHHU CO
ONMCHIBAIOT HUX  POJIb B DKOCHCTEME. | CTOPOHBI YEIOBEKA.

CocTaBisiloT OpocTEIIMe LENU MUTaHUs.
IIporHo3upyroT NOCNENCTBUS  HU3MCHEHHH B
cpezne oOuTaHMs Ha KUBBIE OPTaHU3MBI.
7 Knacc:
Ne n/nn HanmenoBanue KonunuecTso XapakTepucTrUKa OCHOBHBIX BUJIOB BocnurarenbHbIi TOTEHIIMAI ypOKa
pa3zenos, TEM 4acoB JEeATEIbHOCTH YYalIUXCs (Bubl/pOPMBI JESITETLHOCTH)

1 MHoroobpasune KuBbIX 3 HaspiBaTth OCHOBHEIE LapcTBa  KUBBIX | UyBCTBEHHOE MUPOOIIYIIEHUE,

OpraHH3MOB. OpPraHU3MOB. NOTPeOHOCTh B MPEKPACHOM

[Tepeuncnsate daxropsr 3BomonmHu. OOBICHATH
3Ha4YeHHE KIaCCU(PUKAIIIH KHUBBIX OPIaHU3MOB.
@opMUPOBAaHHE IIEHHOCTHBIX OTHOIICHUH K
MpUpPOJIE, KaK HCTOYHUKY >XU3HHU Ha 3eMile,
OCHOBE €aMoro ee CyILIECTBOBAHMS,
HYXKJAIOUICHCA B 3alllUTe U IIOCTOSHHOM
BHUMAaHUU CO CTOPOHBI YEJIOBEKA.

2 HapctBo [Ipokapuots!. 3 PacnioznaBate U ONHCHIBaTh CTpOEHUE | Peann3anus MHINBHUIYaIbHBIX 33/1aTKOB

OakTepuanbHOM KJIETKH. OOBSICHATD | U CITIOCOOHOCTEN
0COOEHHOCTH KU3HEIEATETLHOCTH OaKTepuil.
Brinensate 0COOEHHOCTHU CTPOCHHUS u
KHU3HENEATSNIbHOCTH ~ OaKTepuil  pa3iM4yHbIX
rpynn. OOBACHATH poJib GaKTepHil B IpUPOJIE U
JKU3HH YEJIOBEKa.

3 HapcTtBo I'pubBI 4 Pacno3znaBatp u onuckiBaTh BHemHee | Co3nmaHue, COXpaHEHUE u
CTpOoe€HHE TpuOOB, OCHOBHBIX OPraHOWAOB | IPUYMHOKEHHE MaTepUaIbHbIX




rpuOHOM KJIeTKU. Ha3biBaTh criocoOBbl MUTAHUS
MHOT'OKJICTOYHBIX FpI/I60B. BBII[GJIHTL
ocobenHoctn mnapcrBa ['pubbel. CpaBHUBATH
FpI/I6BI C pacTCHUAMU u JKUBOTHBIMMU.
OOBACHATH POJIb TPHOOB B TIPUPOJIC U B KU3HU
YeJI0BeKa.

I[IEHHOCTEM.

JInmaiHuku 1 PacnoznaBatb u onuchiBaTh cTpoeHue | OOImeHue Ipyr ¢ IPyroMm.

aumaiHuka. OOBACHATH POJb JUIIAWHUKOB B
npupojie. Beiensith 0cCOOEHHOCTH CTPOECHHS U
KHU3HEAEATEIbHOCTH.

[HapctBO Pacrenumit 17 HaszpiBath  mpusHaku  uapcrBa  Pactenus. | UyBcTBeHHOE MHUPOOIIIYIICHHE,
Pacnio3naBatpe oTzmensl pacteHuil. Pasnuuath U | OTpeOHOCTH B MPEKPACHOM,
ONMCHIBAaTh HM3IIME U BbICIIME pacTeHus. | PopmupoBaHue LEHHOCTHBIX
Pacno3naBate Tun pasmHoxeHHs. OOBSICHATH | OTHOIICHUH K MPUPOJE, KAK UCTOYHHUKY
POJIb HU3UIMX U BBICIIMX PACTEHUI B IPUPOJAE U | )KM3HU HAa 3€Mile, OCHOBE CaMOro ee
B )KM3HM uesioBeka. Ha3piBaTh MecTa OOMTaHUS | CYIIECTBOBAHMS,  HYyXKIAIOHIEWCs B
U yciaoBus Ku3HU. Pacro3HaBath U | 3alIUT€ M TOCTOSHHOM BHUMAaHHUHU CO
OIUCHIBATh XM3HEHHbIE (OPMBI  TOKPHITOCE- | CTOPOHBI YEIOBEKA.
MEHHBIX pacTeHuil. OOBACHATH
IPOUCXOXK/IEHNE MOKPBITOCEMEHHBIX PAaCTEHUM.
Boigenate 0COOEHHOCTH MOKPHITOCEMEHHBIX
pacteHuil. OOBACHATh NPUYUHBI COKpALICHUS
YUCJIEHHOCTH PEJIKUX M OXPaHSAEMbIX PACTEHUM.
PacnioznaBats BAJKHEHIINE
CEJIbCKOXO3SMICTBEHHBIE  PACTEHHSI.

IMapcTBo XKuBOTHBIE 38 [IpuBOIUTE IPUMEPHI KUBOTHBIX C pa3iIv4HbIM | UyBCTBEHHOE MHUPOOILYILIEHHE,
TUTIOM CHUMMETpPUHU. BBIIENATs 0COOEHHOCTH | MOTPEOHOCTH B MPEKPACHOM
#UBOTHbIX. CpaBHMBaTh uapctBa: Pacrenus, | @opMmupoBaHue LIEHHOCTHBIX

I'pubb1, JKuBoTHbie. HaszpBaTh mporiecch
KU3HENICSITEIIbHOCTA U UX 3HaueHue. Boiaensrsb
0COOEHHOCTH OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. OOBSACHATH POJIb
KUBOTHBIX B TPUPOJE U B KU3HU YEIIOBEKA.

OTHOIIICHUH K MPHUPOJIE, KAK UCTOYHHKY
)KM3HH Ha 3eMJle, OCHOBE CaMOIro €€
CYIICCTBOBAHMS,  HYXJAIOMIEHCT B
3aluTe "W IIOCTOAHHOM BHHMAHHUU CO
CTOPOHBI YEJIOBEKA.




Omnpenensath NPUHAIICKHOCTh HKUBOTHBIX K
oTpsiiaM, KiaccaM. BeIABIATE pucnocoOIeHus
pa3UYHBIX JKUBOTHBIX K Cpelae OOWUTaHus,
o0pa3y JKU3HU.

7 [HapctBO Bupycel 2 PacnoznaBatb u onmuchIBaTh cTpoeHue | OboramieHue MpeICTaBICHUI 00
BUpyca. BpliensaTh 0COOEHHOCTH  KU3HE- | OKpYyXKarollel JeCTBUTEIbHOCTU
NESTENIbHOCTH  BUPYCOB. OOBICHATH  pOJIb
BUPYCOB B JKM3HHU YEJIOBEKA. XapaKTepHU30BaTh
Mepbl IPO(PHUIAKTUKHY BUPYCHBIX 3a00JIeBaHUH.
8 KJacc:
Ne n/mn HanmenoBanue KomunuecTso XapakTepucTrHKa OCHOBHBIX BUJIOB BocnurarenbHbIl NOTEHIMAI ypOKa
pas3esoB, TEM 4acoB JESITEIbHOCTH YUaIUXCsI (BuBI/(hOPMBI 1EATEITHHOCTH)

1 | Paznen 1. Mecro 2 OOBscHAIOT MecTO uenoBeka B cucteme | O0orameHue MIPEACTABICHUI 00
YelloBEeKa B CHCTEME OpPraHUYECKOTO Mupa. Boiaensaor | okpy:karolen 1eCTBUTEIbHOCTH.
OpPraHUYECKOT0 MHUpa CYLIECTBEHHbIE  TNPU3HAKH, JIOKa3bIBAIOIIUE

POJACTBO 4UeNOBEKAa M >KMBOTHBIX. CpaBHHUBAIOT
OCOOCHHOCTH CTPOEHHSI  YeJIOBEKOOOPa3HBIX
00e3bsiH 1 YyenoBeka. J[enaroT BEIBOBI.

2 | Pasnen 2 OOBACHAIOT OWOJIOTHYECKHE U coluainbHble | O0orameHue MIPEACTABICHUI 00
2.IIpoucxoxaeHue (akTopsl AHTPOIIOCOLIMOTEHE3A. | OKpPY KAIOIIEH JEMCTBUTEIbHOCTU
YyeJioBeKa XapakTepu3yloT OCHOBHBIE ATalbl HBOJIOLUU

yesoBeka. OnpenensioT XapaKTepHbIE YEpThI
pac JejoBeka
3 Paznen 3. Kparkas 1 OOBSCHAIOT pollb HayK O uenoBeke B | PopMUpOBaHUE KyJIbTYphI cBoero “S”.
HCTOPHS Pa3BUTHA COXPAaHEHMH U TOJJIEPKAHHU €r0 3I0POBBSL.
3HAaHUH O CTPOEHUU U
DYHKIHSIX  OpraHmu3Ma OnuchIBalOT BKJIaJ BEAYIIMX OTE€YECTBEHHBIX U




9cIoBCKa 3apyOC)KHBIX YYEHBIX B pPa3BUTHE 3HAHUUA 00
OpraHHU3MeE YeIOoBEKa
Pazpnen 3. Kparxkast 1 OOBsCHAIOT poJib HayK O uenoBeke B | PanumonansHOe OCMBICJICHUE
McTopus pasBUTIA COXpAaHCHMH M TOJIEPKAHHHU €ro 370pOBbS. | OOIIEYENTIOBEYECKMX M COIMAIbHBIX
3HAaHUM O CTPOEHUU U .
dYHKIMAX ~ OpraHm3Ma OnuchIBalOT BKJIaJ BEAYLIUX OTEYECTBEHHBIX U | LIEHHOCTEH.
qeJloBeKa 3apyOeKHBIX YUYEHBIX B pa3BUTHUE 3HAHUU 00
OpraHU3Me YeJ0BEKA.
Paznen 4. 061111/(111)71 0030p 5 BbISBJIAIOT OCHOBHBIE TIPU3HAKM uejoBeka. | [[puBleyeHne  BHUMaHuS @& K
CTpPOCHHUS U HKIIMI o
opI;aHmMa quOBgKa 1 XapakTepusyrT OCHOBHBIC  CTPYKTYPHbIE o0CyKJaeMoil Ha YypOKe I/IH(bopMaum/Iv,
KOMITOHEHTHI KJIETOK, TKaHE! M PACIIO3HAIOT MX | aKTUBM3allMM  MX  I103HABaTEJIbHOMN
Ha Tabmuuax, Mukpomnpenapatax. OOBICHSIOT | ACSITEIbHOCTH, HCII0JIb30BaHUE
B3aMMOCBSI3b CTPOCHHUS W (YHKIUN TKaHEH; | 3aHUMATENBHBIX AJIEMEHTOB, HCTOPHIA U3
OpPraHoB M CHCTEM OpPraHOB B OpPraHU3ME | XKU3HH COBPEMEHHHKOB
yenoBeka. Pacrio3Haror Ha Tabiuax OpraHel U
CUCTEMBbl OPraHOB 4YeJIOBEKa, OOBSICHSIOT HX
pOJIb B OpraHu3Me
Paspen 5. Koopaunarpms 11 OOBACHAIOT pOJb pEryIsaTOpHBIX cucreM B | [IpuBneuenue BHUMaHUs &8 K
1 pery s JKU3HEIEATEILHOCTH opranusma. | obcykaaeMoil Ha ypoke HH(DOPMAIUH,
XapakTepu3yloT OCHOBHbIE (YHKIUU JKeNe3 | aKTUBM3AIlMM  HMX  [O3HABATEIbHOMN
BHyTpeHHel cekpennu. OOBACHAIOT MEXaHWU3M | JAESITEIbHOCTH, UCIIOJIb30BaHUE

NEHCTBUSL TOPMOHOB. BBIIENSIOT CTPYKTYpHBIE
KOMIIOHEHTbl HEPBHOHN cUCTEMBI. OIpenesnstor
pacrojoXeHrue dYacTed HEpBHOM CHUCTEMBI,
pacno3HaloT MX Ha Tabmuuax. PackpbiBaror
(YHKIIMU TONOBHOTO MO3Ta, CIMHHOTO MO3Ta,

HEPBOB. CpaBHuBaroT HEPBHYIO u
IYMOpPaJIbHYIO peryJsum. PackpbiBatoT
NPUYMHBI  HapyleHuss  (yHKIMOHHPOBAHUS

HEPBHOH CHCTEMBI. BBIABISIOT CyliecTBEHHBIE
NpPU3HAKA CTPOCHHS U (YHKIIMOHHPOBAHUS
OpraHoOB YyBCTB. Pacmo3HaroT opraHbl 4yBCTB
Ha HarBIIHBIX mocoOusx. OO0o0O0mawT Mepbl
npoduITakTUKH 3a00I€BaHI OPraHOB YyBCTB

3aHUMATCIIbHBIX 3JICMCHTOB, I/ICTOpI/IfI u3
JKN3HU COBPCMCHHUKOB




Pasznexn 6.
IBIOKCHUE

Omopa wu 8

XapakTepus3yrT pojib OMNOPHO-ABUTATEIbHOU
CHUCTEMBbI B >KM3HM 4eJioBeKa. Pacmo3HaroT Ha
HArJSiAHBIX ~ [OCOOMSIX ~ YacTU  CKelera.
Knaccuduuupyror M XapakTepu3yloT THIIBI
coeuHeHUs KocTel. ONMUChIBalOT 0COOEHHOCTH
XUMUYECKOTO COCTaBa M CTPOEHUSI KOCTEH.
XapakTepu3yloT  0COOCHHOCTH CTPOEHHUS
CKEJICTHBIX MBI, Pacro3HaroT Ha Tabnumax
OCHOBHBIE MBIIIIEI YeoBeka. OOOCHOBBIBAIOT
YCJIOBHS HOPMAJIBHOTO  Pa3BUTUS  ONOPHO-
JBUTATENbHON cucTteMbl. OCBaMBalOT NPUEMBI
OKa3aHWsl TIEPBOW JOBpPavYeOHOM MOMOIIM IPHU
nepesioMe

Opranmzaius ux paboThI C MOTyYaeMOi
Ha  ypOKE€  COLHMAJIBHO  3HAYMMOMN
uHpopMalied — UHUIMUPOBAHUE €€
00Cy)KIeHUS

Paznen 7.

cpcaa opraHnu3mMa

BnytpeHHsas 4

Boiaenstor CYLLIECTBECHHbIE MIPU3HAKU
BHYTpEeHHEH cpeabl opraHuzMa. CpaBHUBAIOT
MeXay €000l KIeTKH KpoBU. BpIaBistorT
B3aUMOCBS3b MEXIY CTPOCHHEM KIIETOK KPOBHU

[IpuBneyeHne BHUMAHUS IKOJIBHUKOB K
LIEHHOCTHOMY AaCHEKTy HW3y4aeMbIX Ha
YpOKax sIBJICHUHI

U BBINOJIHAEMBIMU UMU byHKIMAMU.
OOBACHAIOT ~ MeXaHW3M  CBEPTBIBAHUS U
nepesuBaHus KpPOBH. OnpenensioT
CYILLIECTBEHHbBIE IIPU3HAKU UMMYHHTETA.
OOBSACHAIOT CYHIIHOCTb TPUBMBOK M  HX
3HAYEHUE
Paznen 8. Tpancnopr 5 Beiaenstor CYLICCTBEHHBIC npusHaku | Opranuzanus ux padoThl ¢ MOJIy4aeMoi
BEILECTB TpaHCIIOPTa BELICCTB B OpraHM3Me. | HA ~ YpOKE€  COLMAIBHO  3HAYMMOU
Pacno3naror Ha Tabnauax oprasbl | HGOpMaNUed — WHUIMHUPOBAHUE €€
KPOBEHOCHOM M JMM(pATHUECKOM  CcUCTeM, | 00CYykIeHUs
ONMMCHIBAIOT HMX  cTpoeHue.  ONUCHIBAIOT

JIBIDKEHUE KPOBU IO KpyraM KpoBOOOpalleHHs.
HassiBator u XapaKTepU3yIoT ATarbl
cepaeyHoro nukiaa. CpaBHHUBAIOT OCOOEHHOCTH
JBUKEHMSI KpOBM TIO apTepUsiM M BEHaM.
OcBauBalOT npUEMBl  M3MEPEHHs  IYJIbCA,




KpOBSHOTO  JIaBJICHHWS;  OKa3aHUS  IepBOM
JI0BpaueOHOM MOMOIIY IPU KPOBOTCUCHHUSAX

Paznen 9. Jlpixanue

BriaBisoT CyIIECTBECHHBIC MPU3HAKU
JBIXATEIILHOW CHCTEMBI, MTPOIIECCOB JBIXaHUS U
razooomena. Pacno3Haror Ha Tabnuiax oprassl
IBIXaHUS, ONKCHIBAIOT WX CTPOSHUE U
¢yukmuu. CpaBHUBAIOT Ta3000MEH B JIETKUX U
TKaHIX. OO0O0CHOBBIBAIOT HE0OXO0IMMOCTh
COOJIIOJICHUSI TUTHCHUYECKUX MEp U Mep
npoUIaKTUKH JIErOYHBIX 3a00JIeBaHUH.
OcBamBaroT  npuéMbl  OKa3aHUS  IEPBOK
JOBpaueOHON  MOMOUIM  MpPH  CIACCHHUHU
YTOMAIOIIETO ¥ OTPABJICHUN YTapHBIM T'a30M

PauunonansHoe OCMBICJIEHUE
OOLIICUEIOBEUECKUX U COLMAIBHBIX
EHHOCTEH

10

Paznen 10.
[TumeBapenue

Brigensior CYIIECTBEHHbBIC MPU3HAKU
MIPOIIECCOB IMUTaHUS u MUILEBapPEHUA.
Pacnosnaror OpraHsl MUIIEBAPUTEITHHOM
CHCTEMBl  Ha  TabmMImax W MYyJBDKax.
XapakTepu3yroT  OCOOCHHOCTH  TPOIIECCOB
MUIEeBapEHUs B pa3HbIX oTIenax
MULLEBAPUTEIBHON CHUCTEMBI. HasniBarot
KOMIIOHEHTBI MUIIEBAPUTETBHBIX COKOB.
OOBACHIIOT MEXaHHU3M BCACHIBAaHHS BEIECTB.
JlokazaTemlbHO  OOBSACHSIOT  HEOOXOIUMOCTH
coOII0ACHUS TUTHEHUYECKUX Mmep u
NpOoPIIAKTHIECKUX Mep HapyIIeHHS padoThI
MUIIEBAPUTEIHHON CUCTEMBI

Opranuzanusi X paboThl C MOITy4YaeMOi
HA  ypOKE€  COLUMAIbHO  3HAYUMOU
uHpopManueld — WHUIMHPOBAHUE €€
00CyXICHHS

11

Pasnen 11. O0OMen
BEIIICCTB M SHEPTUHU

Boigensior cyiecTBeHHbIE NPU3HAKHM OOMEHa
BEIIECTB u MpeBpaIieHus SHEPTUH.
XapakTepusyrT 0COOEHHOCTH oOMeHa
OpPraHUYECKUX BEUIECTB, BOABl U MUHEPAIbHBIX
colieii B OpraHm3Mme ueinoBeka. PackpbIBaioT
3HAQUY€HHE BUTAMUHOB B OpraHU3Me, MPUYHHBI
TUIOBUTAMUHO3a M TUTIEPBUTAMHHO32

ConelicTByeT colMaanu3aiii Y4eHUKOB




12

Paznen 12. Beigenenue

Beinenstor CYIIECTBEHHBIC MPU3HAKH
MOUEBBIJICIIUTENILHOW cUCTeMbl. Pacro3Haror
OpraHbl MOYEBBIJCIUTEIBHOW CHCTEMBI Ha
Tabnumax, Mysspkax. ONUCBHIBAIOT — IpoIece
Mo4eoOpa3oBaHusl. [Tepeuncnsror "
000CHOBBIBAIOT MEpBI npopUIAKTUKI
3a00JIeBaHUH MOYEBBIICIUTEIbHON CHCTEMBI

Pammonansaoe OCMEICIICHHE
OOLIICUEIOBEUECKUX U COLMAIBHBIX
[EHHOCTEHN

13

Paznen 13. IToxpoBel
Tena

XapakTepu3ylT crpoeHue Koxu. OOBSICHSIOT
CyThb  IIpollecca  TEPMOPETYJISAIHMH,  POJb
mporeccoB 3akanuBanus. OCBaMBAIOT MPUEMBI
OKa3aHWs MEPBOM MOMOIIHU MPU MOBPEKIACHHUIX
KOXH, TEIUIOBBIX ¥ COJIHEYHBIX yJapax.
O000m@awT 1 000CHOBBIBAIOT TMI'MEHUYECKUE
TpeOOBaHUS MO YXOIy 3a KOXEH, HOTTAMH,
BOJIOCAMH, OOYBBIO M OJICIKION

CopelicTByeT coain3allii yYeHUKOB

14

Pasnen 14. Pasmuoxxenue
U pa3BUTHE

Briasnsaior CYHICCTBCHHBIC IIpHU3HAKU
NPOIIECCOB  BOCIIPOM3BEICHUS W  Pa3BHUTHUS
opranuzMa 4yenoBeka. OTNHCHIBAIOT CTPOCHUE
OpPraHOB  TIOJIOBOH  CHUCTEMBI  4YEJIOBEKa,
pacmo3HaloT ux Ha Tabnunax. ONUCHIBAIOT
OCHOBHBIE JTarbl BHYTPUYTPOOHOTO pPa3BHUTHUS
YenoBeKa. XapaKTepu3yloT BO3PACTHBIE JTaIlbl
pa3BUTHS YEJIOBEKA

BBICKEI?»BIBEIHI/IH y‘IaH_II/IMI/ICSI CBOCIo
MHEHHSI 10 €€ TIOBOJY, BBIPaOOTKH
CBOETO0 K HEW OTHONIEHUS

15

Pazgen 15. Bricias
HEpBHas JIeATEIIbHOCTh

Breigensitor  0coO€HHOCTH BBICIICH HEPBHOMU
JeATETbHOCTH YeJI0BeKa. OOBACHAIOT
pedIieKTOpHBI  XapakTep BBICIIEH HEPBHOM
JeATETbHOCTH YeJI0BeKa. Beigenstor
CYIIECTBEHHBIE MPU3HAKU TICUXHKH YeJIOBEKa.
XapakTepus3yrT THUIIBI HEPBHOM CHCTEMBI.
OOBACHIIOT 3HAYEHHWE CHA, OIMCHLIBAIOT €ro
(hazwr

Opranuzaiust X paboThl C MOTy4YaeMOi
HA  ypOKE€  COLUMAIbHO  3HAYUMOUN
uHpopManued — WHUIMHUPOBAHUE €€
00CyXICHHS

16

Pasnen 16. YemnoBek u
€r0 3JI0POBBE

OcBauBaior IPUEMBI parroHaIbHON
opraHm3anuu Tpyga u oTabixa. O6o0marT u
00OCHOBBIBAIOT TIPaBWJIAa W HOPMBI JIUYHOUN

dopmMupoBaHUE IIEHHOCTHBIX
OTHOIIEHUH K 3I0POBBI0, KakK 3aJIOTy
JIOJITOM W aKTHUBHOM >KM3HU 4YEJIOBEKa,




TUTHEHBL, pOPUIAKTUKA 3a00JIEBaHUH.
OcBauBaloT nOpUEMBI TMEPBON  JTOBpaueOHOMN
IOMOIIM.  APryMEHTHPOBAHO  JOKa3bIBAIOT

OTpULATCIIPHOC BJIIMAHNUE Ha 310POBLEC YCTIOBEKA
BPCAHBIX ITPHUBBIYCK.

q)OpMI/IpOBaHI/IC LICHHOCTHBIX OTHOIICHUM K
npupoac, KaKk HCTOYHHUKY KH3HU Ha 3eMne,
OCHOBC caMoro cC CyHIeCTBOBaHUA,
HY)K,HaIOHleﬁCSI B 3alUTe M IIOCTOAHHOM B
BHHUMAaHUMU.

ero XOpOIIIETO HaCTPOCHHUS u
ONTHUMHUCTUYHOTO B3IJIsiIa HA MHUP.

dopMupoBaHue LIEHHOCTHBIX
OTHOLIEHHWH K caMuM cebe, Kak
X03sg€BaM cBOEl CyIbOBI,
CaMOOTIPEJEIISIOLUMCS 51
CaMOpPEANTU3YIOIIHUMCS JIAYHOCTSM,

OTBEUAIOIIUM 32 CBOE COOCTBEHHOE
Oynmy1ee.

9 kiacc:
Ne /it HaumenoBanue KonnuecTBo XapakTepucTUKa OCHOBHBIX BHJIOB BocnurarenbHblil MOTEHIMAT ypoKa
paszienoB, TeM 4acoB JESATEIbHOCTH YUYaIINXCS (BUBI/(hOPMEI IEATETHHOCTH)

1 BBenenue. 1 BrisiBnsitoT B M3yueHHBIX paHee 6uosnoruueckux | [loBbienue GyHKIIMOHATILHOM
JTUCHUIUIMHAX O0OIIMe YepThl OpraHu3aluu | YUTATEIbCKOU KOMIICTCHITNH
pacTeHuid, KUBOTHBIX, rpuboB U | 00y4aroImuxcs
MUKpOOpraHu3MoB.  OOBSACHSAIOT  €IMHCTBO
BCEro JKMBOTO W B3aMMO3aBUCHUMOCTH BCEX
gacteil Onochepsr 3emin.

Pazgen 1. OBOJTIOLIS 21
KUBOTO MHpa Ha 3emiie

2 Tema 1.1. MHoroo6pasue 2 OnpenensitoT pasznuuus XMMHUYECKOro coctaBa | OpraHuzanus ux paboThI C
?I/Irz%rp%a#;fa. ypOBHE 00BEKTOB JKMBOM M HEKMBOI TNPUPOABI. | MOJTy4aeMOll Ha ypOKe COLHUAIbHO
OIC)HOBHBIG cBOMCTRA XapakTepu3yloT OOLIMI NPUHIUI KJIETOYHOW | 3HAYMMOMN uHpOpMauei -

JKHUBBIX OPraHN3MOB

OpraHu3aIuu AKHBBIX OpPraHU3MOB.
CpaBHUBaIOT OOMEHHBIE NPOLIECCH] B HEKUBOM
U KMBOH mpupoze. PackpeiBaloT CyIIHOCTb
peakuuii MeTabom3Ma. OOBSICHIIOT
MEXaHU3MBbl CaMOPEryJIALUU OHOJIOIMYECKUX
CUCTEM. AHanu3upyroT IIPOLIECCHI
CaMOBOCIIPOM3BEJICHUS, pOCTa U  Pa3BUTHUS
OpraHU3MOB. XapakTepusyrT

HWHUIOUHUPOBAHHUC €C O6CY)KI[€HI/I$I




HACJIEICTBEHHOCTD " U3MEHYHUBOCTb,
3allOMHMHAIOT MaTepHalbHbIE OCHOBBI 3THUX
cBoicTB. CpaBHUBAIOT (POPMBI pa3ApakKuMOCTH
y  pa3NUYHBIX  OMOJIOTMYECKHX  OOBEKTOB.
OTMeyaroT 3HaueHue OMOJIOTMYECKUX PUTMOB B
NPUPOE M HKU3HM deloBeKa. PackpbiBaioT
3HAYEHUE TUCKPETHOCTU U HHEPrOo3aBUCUMOCTHU
OMOJIOTHYECKUX  CHUCTEM.  XapaKTepHU3yIOT
MHOrooOpasue »uBoro wMupa. IlpuBonsar
MpPUMEPBl  MCKYCCTBEHHBIX  KJIACCHU(HKAIMNA
KHUBBIX OPraHU3MOB. 3HAKOMATCA ¢ paboTamu
K. JIunness. OOBSCHAIOT MPUHIIMIIBL, JISKAIIHE
B OCHOBE  ITOCTPOCHMS €CTECTBEHHOMN
KJ1accu(UKaLMK )KUBOTO MUpPa Ha 3emiie

Tema 1.2. PazButue

OHuOoJIOTUH

B

JTOJTAPBUHOBCKUI TTEPUO]T

XapakTepu3yloT TPEJICTAaBICHUS JPEBHUX U
CPCOAHCBCKOBBIX €CTECTBOMCHBITATEICH (6]
XHUBOH mpupoze. OIEHUBAIOT IMPEICTABICHUS
00 «M3HAYATBPHOM  LI€JIeCO00pa3HOCTH» U
HEM3MEHHOCTH JKUBOW TPHUPOJBI. 3allOMHHAIOT

HIPUHLIUIIBI OuHaApHOI KIaccuukanuu
K. JIlunneda.  3HakoMsATCS C  OCHOBHBIMHU
MOJIOKEHUSIMU SBOJTIOLIMOHHOMN TEOPHUH
K. b. Jlamapka. XapakTepuszyroT

MPOTPECCUBHBIE W OMIMOOYHBIE TOJIOKEHUS
sposionnonHou Teopuu K. b. Jlamapka

[ToBbiieHNE (GyHKIIMOHATBLHOMN
YUTATEIIbCKOMN KOMITETCHIIUHI
oOydJaronuxcs

Tema 1.3.
Y. JlapBuHa
MIPOUCXOKIACHUN

Teopus
0
BUJIOB

IIyTEM €CTECTBEHHOI'O

otbopa

OnpenensitoT TOCTHKEHUS HAyKU U TEXHOJIOTUI

B Ka4yCCTBC MMpCaAIOChIJIOK CMCHBI
KpCAalMOHUCTCKUX B3IJIKIIOB Ha JXHUBYIO U
HCKHUBYIO MMpupoay 3BOJJIIOIMOHHBIMHA

IpPEJCTaBICHUAMH. XapaKTEepU3yIOT Hay4HbIE
npeanocsuiky, nodyausmue Y. JlapBuHa K
IOMCKY MEXaHM3MOB M3MEHEHHUs B JKHUBOU
npupose. AHAIM3UPYIOT  AKCIEIULMOHHBIN

Opranuzanus ux paboThI c
MOJy4yaeMoil Ha YpOKe COLHUaIbHO
3HaYUMOMU uHpOpMauei —
MHHUIUAPOBAaHUE €€ 00CYXKIEeHUS




MaTepuan Y. JlapBuHa B Ka4yecTBe
NPEANOChIIKA  Pa3padOTKA  SBOJIIOLMOHHOM
Teopun. XapakrepuszyroT yuyenue Y. JlapBuna
00 HCKYCCTBEHHOM otbope, hopMbI
UCKYCCTBEHHOT'O OTOOpa U OOBACHSAIOT METO/IbI
CO3/JIaHUsl HOBBIX MOPOJ JTOMAITHUX KUBOTHBIX
U COPTOB KYJIbTYPHBIX PaCTE€HUH. 3alIOMUHAIOT
OCHOBHbIE TONOkeHUs1 Teopuu Y. lapBuna o
€CTECTBEHHOM 0TOOpe. XapaKkTepu3yroT (HOpMbI
OOprOBI 32 CYIIECTBOBAaHHE M MEXaHHU3M
€CTeCTBEHHOT0 O0TOOpa; [dalT ompeiesieHue
TIOHSITHSI «ECTECTBEHHBIN 0TOOP»

Tema 1.4.
[IpucnocobaeHHOCTH
OpPraHU3MOB K YCIIOBUSIM
BHEIHEH  cpeapl  Kak
pe3yJbTar necTBus
€CTECTBEHHOT0 0TOOpa

XapakTepusyroT CTPYKTYpHO-
(YHKIIMOHATIFHYIO OpPraHU3allii0 KHUBOTHBIX,
pacTeHuif, TpuOOB W MHKPOOPTraHU3MOB Kak
MPUCTIOCOOJICHUE K YCIOBUSM CYIIECTBOBaHUS.
[IpuBonsr MIPUMEPBI Pa3IUYHBIX
MPUCIIOCOOICHUI  TUIIOBBIX OPTaHU3MOB K
yCIOBUSIM cpefbl. JlaloT OIEeHKY TUIHUYHOTO
MOBEJICHUSI JKUBOTHBIX U 3a00T€ O MOTOMCTBE
KaK TPUCIIOCOONEHHUSM, OO0eCTeunBaoOIIuM
ycnex B 0opnbOe 3a cymiectBoBanue. [IpuBonsr
npuMepsl  (PU3MOJIOTHYECKUX  aJanTalui.
OOBACHSIOT OTHOCHUTEIIbHBIN XapakTep
OPUCTIOCOONIEHU W TPUBOASAT  MPUMEPHI
OTHOCUTEJILHOCTH aJlanTalui

Bbicka3blBaHUS ydalIMMHCS CBOETO
MHEHUSl [0 €€ IIOBOJY, BBbIPAOOTKU
CBOETO K HEW OTHOLICHMUS

Tema 1.5.
MukposBonronus

XapakTepu3yroT KPUTEPUU BUJIA: CTPYKTYpPHO-
(YHKITMOHATTLHBIH, IIATOTeHETHUECKHH,
JBOJIOMOHHBIH, TOJIOTHYECKHH,
reorpaguueckuit u PENpOLyKTUBHBIM.
OOBACHAIOT  MEXaHW3MBI  PETMPOAYKTUBHOMN
W3O0JISIIHH. AHaM3UPYIOT MIPUYHHBI
pazzeneHus BHUOB Ha MOMYJISALINH.

Bbicka3blBaHUs y4YalIMMHCS CBOETO
MHEHUS 10 €€ IOBOJY, BbIPAOOTKH
CBOETO K HEW OTHOLICHMUS




3anoMHuHAaIOT MPUYUHBI TeHETHYCCKUX
pa3IM4ui pa3InyHbIX NOMYJISIHUNA OJHOTO BUAA.
3HaKOMATCS C TYTSIMH  BHJI000pa3oBaHUS
(reorpadM4ecKUM ¥ 3KOJOTHYECKUM), TaIOT
OIIEHKY CKOpPOCTM BO3HHUKHOBEHHSI HOBBIX
BUJIOB B Pa3HOOOPA3HBIX KPYITHBIX TAKCOHAX

Tema 1.6. buosoruueckn
MOCJIEACTBUS aJallTariu.
Makpoa3Bosronust

XapakTepuzyrmT IJ1aBHBIE HaIpaBJICHUS
OHOJIOrNYECKOM SBOJIIOLUU. Ortpaxarot
MOHUMaHWE OMOJOTHYECKOrO TIporpecca Kak
MPOLBETAaHUSA TOM WJIM UHOW CUCTEMATUYECKOU
TpyIIBl, a OWOJOTHYECKOTO perpecca — Kak
YITHETEHHOTO COCTOSIHUSI TAKCOHA, MPUBOJIAIIECE
ero K BeIMHpaHHIO. JlaroT ompenencHue u
XapaKTEPHU3YIOT My TH JIOCTYIKEHHUS
OHOJIOrMYECKOr0 nporpecca (rmaBHBIE
HanpaBJieHUsT  TPOTPECCUBHON  SBOJIOLINN):
apomopdo3a, HUAMOAMANTANMH W OOIIEH
JIereHepaIIH. [IpuBoasT MIPUMEPBI
JTUBEPIreHITNN, KOHBEPICHITMN U TTapajuieIu3Ma.
OOBACHSIIOT MIPUYUHBI BO3HUKHOBEHHS
CXOJHBIX TIO CTPYKType WM (yHKIHIM
OpraHoB y  MpEJCTaBUTENEH  pa3TUYHBIX
CHCTEMATHYECKUX TpyIIII OpraHU3MOB.
3anoMHHAIOT OCHOBHBIE MIpaBUJIa SBOJIOLHUU,
OIICHUBAIOT PE3YJIbTAThI BOJIOIHH

Bbicka3blBaHUS ydalIMMHCS CBOETO
MHEHUSl [0 €€ IIOBOJY, BBbIPAOOTKU
CBOETO K HEW OTHOLICHMUS

Tema 1.7.
Bo3HUKHOBEHUE KU3HU
Ha 3emiie

XapakTepusyroT XUMHYECKHM,
npeaduosoruueckuil  (Teopust  aKajeMHuKa
A. U. Onapuna), OMOJIOTrMYECKUM u
COLMAJIBHBIN ATaIlbl Pa3BUTHS KHUBOWH MAaTEPHH.
Omnpenensitor  (QUIOTEHETHYECKUE CBS3H B
KHUBOM TpPUPOJE M CPaBHUBAOT HUX C
€CTECTBEHHOMN KJaccupukanuei KHUBBIX
OpPTraHU3MOB.

PammonanbHoe OCMBICJIEHHUE
OO0IIIEUEIOBEUECKUX Y COLMAJIBHBIX
HEHHOCTEN




Tema 1.8. PasBurne

JKA3HU Ha 3emiie

XapakTepus3yroT pa3BUTHE JKU3HU Ha 3€miie B
apXEUCKYI0 u IIPOTEPO30MCKYIO 9PBL.
OtrMeuaroT nepBble CleAbl KU3HU Ha 3eMile;
MOSIBJIEHUE  BCEX  COBPEMEHHBIX  THIIOB
0eCI03BOHOYHBIX KUBOTHBIX, HEPBBIX
XOPAOBBIX  JKMBOTHBIX; PAa3BUTHE BOJHBIX
pacTeHuii. XapakTepu3yOT pa3BUTUE KU3HU Ha
3emyie B HaANE030iCcKyr 3py. OtMeuaror

MOSIBJIICHHE CYXOIYTHBIX pacTeHuit;
BO3HUKHOBEHHE MMO3BOHOYHBIX (pw10,
3€MHOBO/IHBIX, MIPECMBIKAIOIIIUXCS).

XapakTepus3yloT pa3BUTHE KU3HM Ha 3eMje B
ME€3030MCKYI0 u KallHO30MCKYIO 3pBI.
OTMmeudaloT TOSABIEHUE U PaCHpPOCTPaHEHUE
MOKPBITOCEMEHHBIX PAacTE€HUM; BO3HUKHOBEHUE
NTUL W  MIEKOIUTAIOIIMX; [OSBIEHUE U
pa3BUTHE MPUMATOB. XapaKTEPU3YIOT MECTO
YeJIoBEKa B JKUBOM IpUpoJIE, ero
CUCTEMAaTUYECKOE IIOJIO)KEHHE B  CHUCTEME
KUBOTHOrO Mupa. OTMEYaloT MNpU3HAKU U
CBOICTBa yeIOBeKa, MO3BOJISIOIINE OTHECTH €TI0
K Ppa3MYHbBIM CHUCTEMATHYECKUM TpyIIaM
HapcTBa KMBOTHBIX. ONUCBHIBAIOT — CTaJuu
9BOJIIOLIMM YE€JIOBEKA: JPEBHEHIINX, JPEBHUX U
MIEPBBIX COBPEMEHHBIX JI0eH. PaccmaTpuBaror
U 3allOMUHAIOT MOMYJSLUOHHYIO CTPYKTYpY Yy
Buga Homo sapiens (pacel). 3HaKOMSTCS ¢
MEXaHU3MOM  pacooOpa3oBaHMs,  OTMeYas
€AMHCTBO IMpoucxoxaeHus pac. IlpuBoasr
apryMEHTHUPOBAHHYIO KPUTUKY TEOPUH pacus

Pammonansaoe OCMEICJICHUE
0O0LIIEUEIOBEUECKUX Y COLMAIBHBIX
[EHHOCTEHN

Paznen 2. CrpykrypHas

OpraHu3aIus

KHBBIX

13




OpraHu3MOB

10

Tema 2.1 Xwumwnueckas
OpraHu3anus KJICTKH

XapakTepu3ylT  XMUMHYECKHE  DJIEMEHTHI,
oOpa3yroniye >KHBOE BEUIECTBO; PA3IUYAIOT
Makpo- ¥ MHUKpPO3JIeMEHThl.  ONUCHIBAIOT
HEOPraHUYECKUE MOJIEKYJIbl KHBOTO BEILECTBA,
WX XUMHYECKHE CBONCTBA M OHMOJIOTHYECKYIO
pOJIb. XapakTepusyroT OpraHuYecKue
MOJICKYJIBI:  OMOJIOTMYECKHE  TOJIUMEPHI —
OcyKu (CTPYKTYpHast OpraHu3anus U QyHKIIHH),
YTIEBOMABI (CTpPOCHHME W OHOJOTHYECKas POJb),
KUPbl — OCHOBHOW CTPYKTYPHBIH KOMIIOHEHT
KJIETOYHBIX MEMOpaH W HCTOYHUK DSHEPTHUU.
Xapakrepmzytor  JHK — kak  mosekyssl
HacieAcTBeHHOCTH.  ONuMChIBalOT — Ipolece
penymmkamuu - JIHK),  packpeiBaor  ero
3HaueHue. OMNUCHIBAIOT NpoOLECC Iepeaadn
HACJIEICTBEHHOW uWHpoOpMalMu #3 sjaApa B
[IUTOIUIa3My —  TpaHCKpumiui. Paznuyaror
cTpykTypy ¥ GyHkimn PHK

Opranuzanus ux padoThI c
[OJy4yaeMOil Ha YpOKe COLHUalIbHO
3HaYUMOMU uHpOpManuei —
MHHUIMMPOBAaHUE €€ 00CYkKIECHUS

11

Tema 2.2. Obmen
BEILIECTB u
npeoOpa3oBaHue
SHEPTUH B KIIETKE

XapakTepu3yT TPAHCIOPT BEIIECTB B KIIETKY
u u3 Heé (dbarommTo3 W MMHHOIUTO3).
OOBACHIIOT COOBITHS, CBSI3aHHBIC c
BHYTPUKIIETOYHBIM MUIIEBapeHUEM,
noM4EpKUBasl €ro 3HAYCHHWE JJIsi OpraHu3Ma.
[IpuBOIAT MpUMEpHI SHEPTETUIECKOTO0 OOMEHa.
OnuceIBalOT TMPOIECCH CHHTE3a OETKOB U
(dhoTocuHTE3

Opranuzanus ux paboThI c
MOJy4yaeMoil Ha YpOKe COLHUaIbHO
3HaYUMOM uHpOpMauei —
MHHUIMAPOBAaHUE €€ 00CYXKIEeHUS
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Tema 2.3. Ctpoenue u
(YHKITUU KIETOK

XapakTepusyrT bopmy u pazmepsbl
MIPOKAPUOTUUYECKUX KJIETOK; CTpOCHUE
LIUTOIUIa3MbI,  OpraHU3alMi0  MeTabonu3Ma,
reHeTudeckuil anmapar Oakrepuil. ONUCHIBaIOT
Ipolecc cnopoodpa3oBaHusl, €ro 3Ha4eHUe JUis

[IpuBnedyeHne BHUMAaHUS MIKOJIHHUKOB
K LEHHOCTHOMY AacCIEKTy H3y4YaeMbIX
Ha YpOKax sIBJICHUHN




BBDKMBAaHUA  OakTepuil OpU  yXYALICHUU
YCIOBUM  CyLIECTBOBAHUS; pa3MHOXKEHUE
npokapuoT. ONEHUBAIOT MECTO U poib
IIPOKapuoT B OHOIEHO3aX. XapaKTepU3yloT
LUTOILIA3My 3yKapuOTHYECKOU KJIETKH:
OpraHeiulbl LMTOIUIA3Mbl, HX CTPYKTYpy H
¢bynkuuu. OTMedaloT 3HAUYEHHE LIUTOCKENEeTa.
XapakTepus3yrT THUIIBI KJIETOYHBIX BKIIFOYEHUN
U UX pollb B MeTadolM3Me  KIETOK.
XapakTepusyrT KIETOYHOE SAPO KakK LEHTP
YOPaBJICHUS  KU3HEIEATEIbHOCTBIO  KIIETKH;
CTPYKTYpbl  simpa  (sgepHas  000i04Ka,
XpOMAaTHH, AIPbIIIKO0). OTMEUa0T 0COOEHHOCTH
CTPOCHHsI  PACTUTEIBHOM  KieTku. JlaroT
ONpeJIETICHUE MOHATUIO «MUTO3». Onpenenstor
pOJIb KJIETKM B MHOTOKJIETOYHOM OpraHU3ME.
Pazpscustor mnoustue o auddepeHInpoBKe
KJIETOK MHOTOKJIETOYHOro opranusma. Kpartko
OINMCHIBAIOT MHUTOTHYECKHHM LUKI: HHTEpda3y,
(hazbr MHUTOTHYECKOTO JIETICHUS u
npeoOpa3oBaHus  XpoMocoM.  PackpeiBaioT
OMOJIOTMYECKUH CMBICT M 3HAYEHHE MUTO3a.
DOopMYJIHPYIOT MOJO0KEHUS KIETOYHON TEOpUU
CTPOEHHUsI OPraHU3MOB

Pa3zgen 3. Pa3smHoxxenue
" WHIUBUAYAJIbHOE
paSBI/ITI/Ie OpFaHI/ISMOB
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Tema 3.1. Pa3smuoxeunue
OpraHU3MOB

XapakTepu3yloT  CYHIHOCTh U (OpPMBI
pa3MHOXEHHs ~ opraHu3smMoB.  CpaBHHUBAIOT
Oecrioloe M TOJOBOE  Pa3MHOXEHUE.
OmnuceBatoT mporecc 00pa3oBaHMS MOJIOBBIX
KJIECTOK, BBIABJIAA O6HII/I€ YCPTHI TNICPHUOIOB

[IpuBnedyeHne BHUMAaHUS MIKOJIbHUKOB
K IIEHHOCTHOMY AacCI€KTy H3y4aeMbIX
Ha YPOKaXx sIBJICHUUI




raMeToreHesa, B TOM YHUCJIIC MeHo3a.
OHpGI[CJISIIOT TIOHATHA «KOCEMECHCHHCEC) n
«OIINIOAOTBOPECHUCH. PaCKpBIBaI-OT
OHOJIOrNYECKOE 3HAUCHHE PASMHOXKCHHA

14 Tema 3.2. 3 O6o3HavaroT  mepuoabl  MHAMBHAyaidbHOTO | [loBBIIICHHE (yHKIIMOHATILHOM
MnmBuyaibHoe pasBuThs. XapaKkTepu3yloT SMOPHMOHAIBHBIN | YMTATENbCKOM KOMIIETEHIUH
pa3BUTHE  OpraHU3MOB
(oHTOTEHES) IEepUOJ pa3BUTHS U ONMCHIBAIOT OCHOBHBIE | OOyYaroImuxcs
3aKOHOMEPHOCTH JIpOOJIeHHSI — 00pa3oBaHue
OJTHOCJIONHOTO 3apojpllia —  OJacTylsl,
racTpy/isiidio ¥ opranorenes. Ormnpenensor
JTaIlbl nanbHEHIIeH nudepeHITPOBKU
TKaHEH, OpraHOB M CHCTEM. XapaKTepHU3YIOT
HOCTAMOPHUOHATIBHBIN IEpUOJ PA3BUTHUA, €r0
BO3MOXHBIE (OpPMBI. Pa3bsCHAIOT CyIIHOCTh
HENpsIMOI0 Pa3BUTHS; IOJHOIO U HENOJIHOI'O
Meramopdo3za. J[eMOHCTpUPYIOT TOHMMAaHHE
OMOJIOTMYECKOTO  CMbICJIa  Pa3BUTUSA  C
MeTamop(ho3oM.  XapaKTepu3yloT  IpsMOe
pa3sBUTHE U €r0 NEepUOJIbl (JOPENPOIYKTUBHBIM,
PENpPOAYKTUBHBIH M TOCTPENPOTYyKTUBHBIN);
craperue. I[IpuBogsaT (HOpMYyITUPOBKH 3aKOHA
3apOJBIIIEBOrO CXOJICTBA K. bapa u
Oouorenernueckoro 3akoHa O.[l'ekkens wu
@®. Mroutepa

Paznen 4. 20

HacnencrseHHOCTE Hu

U3MEHYHBOCTh

OpPraHU3MOB

15 Tema 4.1. 10 XapaxkTepusyloT rubpugosorndeckuii  Meron | Opranuzanus ux paboThI c
izﬁggggfgf;;m U3yUYeHHsI XapaKkTepa Hacle10BaHHs IPU3HAKOB. | OJTy4aeMOM Ha YypOKEe COIMAIbHO
NPU3HAKOB @opmynupyroT 3akoHsl Menpaens. IlpuBonsaT | 3HauMMOM uHpOpMauei -

UTOJIOTUYECKHE 000CHOBaHUS 3aKOHOB
Mennens.  JIeMOHCTpUPYIOT  CIIOCOOHOCTH
BBIMKICHIBATh T€HOTHUIIBl OPTaHU3MOB U TaMeT.

HWHUIOUHUPOBAHHUC €C O6CY)KI[€HI/I$I




COCTaBISIIOT CXEMBbl CKPCIIMBAHHS, PEIIAIOT
MPOCTEHIINEe TEHETHYECKUE 3aaqd, CTPOST
ponocioBHbie. DopMyTUPYIOT 3aKOH Moprana
U JAIOT  XapaKTePUCTHKY  CIEIUICHHOTO
HacJe0BaHus TeHOB (MpU3HAKOB). OOBACHSIOT
MEXaHU3MbI XPOMOCOMHOTO OTIPE/ICTICHUS TOJIA.
AHAIM3UPYIOT ~ TEHOTHII  KaK  CHCTEMY
B3aMMOJICHCTBYIOIUX ~ TE€HOB  OPraHHU3Ma;

OTIpECIISIOT dbopMbI B3aMMO/JICHCTBUS
AJJIENIbHBIX U HEAJUIEIbHBIX FEHOB
16 Tema 4.2. XapakTepusyroT OCHOBHBIE dopmel | [IpuBneyenre BHUMaHUS IIKOJIbHUKOB
ig;%ﬁ?{“éggg;’;Tﬂ W3MCHUMBOCTH, MYTALWH, MX 3HAYCHMC JUII | K UCHHOCTHOMY ACIEKTY W3ydacMBbIX
MPAKTHKU CEJIbCKOTO X03s1iicTBa U | HA YpOKax sIBJICHUN
OMOTEXHOJIOTHH. OOOCHOBBIBAIOT
SBOJIIOIIMOHHOE 3HAYeHHE MYTAllMOHHOW U
KOMOHMHATHBHOMN M3MEHYUBOCTH.
XapakTepusyroT poJib YCIOBUI BHEIIHEH Cpebl
B pa3BUTUM U TPOSBICHUM TPUIHAKOB U
cBoiictB. CTposAT BapHallMOHHBIE PSIABI U
KpPUBBIE HOPM pEaKIINHU
17 Tema 4'3; Cenexuust [Tepeuncnstor LECHTPEI npoucxoxjaeHus | Opranuzanus ux paboThI C
f;lcgeggn’ KUBOTHBIX 1 KyIbTypHBIX pacTeHuii. JlaloT oOIpeleNeHus | HOdyd4aeMoil Ha ypOKe COLMAIBHO
POOPTAHIEMOB HNOHATHUAM  «COPT», «IOPOAa», «IITaMM». | 3HAYUMOM uHbopMaIuen —
XapaKkTepu3yloT METO/IbI CEJICKIINH PACTCHUN U | MHUIIMAPOBAHUE €€ O0CYXKICHUS
KUBOTHBIX.  OIEHUBAIOT  JOCTHXKEHHUS U
OIHCHIBAIOT OCHOBHBIE HaIpaBJIECHUS
coBpeMeHHOM  cenekiuu.  OOGOCHOBBIBAIOT
3HAYEHUe CEJIEKINU I ¢ pa3BuTHUs
CEJIbCKOXO03SUCTBEHHOTO MIPOU3BO/ICTBA,
MEAUIMHCKON, MUKPOOHOJIOTMYECKON U JPYyTruX
oTpacyiell IPOMBIIIIIEHHOCTH
Paznen 5. OueHMBATh  DKOIOTUYECKMI  PHCK
B3aumooTHOmIEHUS

OopraHmusMa n CpCabl.

B3aMMOOTHOIIICHUH YCJIIOBCKA n




OCHOBBI DKOJIOTUA

MIPUPOJIBI

18

Tema 5.1. buocdepa, eé
CTPYKTypa B QyHKIIUA

@OopMyITUPYIOT OCHOBHBIE TMOJIOKECHUS YUYCHUS
B. . Bepranckoro o Oumocdepe. OOBICHSIOT
HEBO3MOXXHOCTh CYyIIECTBOBAaHUS JKU3HHU 3a

rpaHULlaMU o6uocgepsl. XapakTepusyroT
KOMITOHEHTBI ouochepsl. Onpenenstor
IJIABHYIO GyHKIUIO 6uochepsl KaK
obecrieueHue OHOreHHOro KpPYTOBOpOTa

BEIICCTB  HA  IUIaHETe.  XapaKTepU3YIOT
OCHOBHBIE KPYTOBOPOTHI: BOJBI, YIJIEpOJa,
aszota, ¢ocdopa u cepol. OIIECHUBAIOT 3HAUYCHUE
KPYyTOBOPOTOB BEIIECTB Ui CYIIECTBOBAaHUS
KU3HM Ha 3emiie. OnpenensioT U aHATU3HPYIOT
MOHATHSI  «OKOJOTHS», «cpeda OOUTaHUS,
«IKOCHCTEMAY», «OHMOreOIEHO3», «OHOLIEHO3Y,
«QKOJIOTHYECKasi MHpaMuaa». XapaKTepU3yoT
abuotuueckre M OuoTHueckue GakTopbl, Ha
KOHKPETHBIX TpHUMEpax JIEMOHCTPHPYIO HX
3HAUYCHUE. XapakTepu3yroT (hopMBbI
B3aMMOOTHOIICHUH  MEXIy  OpraHU3MaMHu.
XapakTepu3yloT  KOMIIOHEHTHI ~ OWOIICHO3a,
NEPEYUCIISIOT TMPUYUHBI CMEHBI OHOIIEHO30B.
DopMyITUPYIOT TPEACTABICHUS O IEeNsIX u
CETSIX MUTaHUs

[IpuBrneyeHre BHUMAHUS IKOJIBHUKOB
K IICHHOCTHOMY AaCIIeKTy H3y4aeMbIX
Ha YpOKax sIBICHUMN

O1eHUBaTH 9KOJIOTMYECKUI
PUCK B3aMMOOTHOIICHUN 4YeNOBEKa M
TIPHPOJIBI.
dopmupoBaTh 9KOJIOTMYECKOE
MBIIIJICHAE: YMEHHE OICHUBATH CBOIO
JESITeNbHOCTh M TOCTYNKU JIPYTHX
JIOJCH C TOYKW 3pPEHUS COXPaHCHHS
OKpYKarolIel Cpeibl — TapaHTa KU3HU
1 OJIaromnoJTyuus JIro1ei Ha 3emiie

19

Tema 5.2. buochepa wu
YeJI0BEK

OnuchIBalOT BO3AECHCTBUE KUBBIX OPraHU3MOB

Ha TUTAHETY. PackpbiBatoT CYITHOCTb
MPOIECCOB, TMPHUBOMANIMX K  0Opa3oBaHHUIO
ITOJIE3HBIX HCKOIIAEMBIX, pa3uyaroT

HACUEpIIAeMbIE W HEHCUEPIAEMBIE PECYPCHI.
AHaNM3UpyIoT AHTPOIIOTEHHBIE (bakTopbI
BO3JEHCTBUS Ha OHOLIEHO3LI, IOCIEACTBUS
XO3SIUCTBCHHOM AESITEIbHOCTU YeJIOBEKA.
PackpeiBaror POOJIEMBI palOHAIBLHOTO

[IpuBneyeHne BHUMaHUS KOJIbHUKOB
K LEHHOCTHOMY AacCIIeKTy M3y4aeMbIX
Ha ypOKaX SIBJICHUN.

®opMupoBaHue LIEHHOCTHBIX
OTHOLIEHWH K  TpHUPOJE, Kak
HCTOYHUKY >KM3HM Ha 3emile, OCHOBE
camoro ee CyIlIECTBOBAaHMUS,

HYXKJarouiencs B 3a1ure u
IIOCTOSIHHOM BHHMAHUHU CO CTOPOHBI




MIPUPOIONOIB30BAaHNUS, OXPAHBI IPUPO/IBL.

YyeJloBeKa.

dopmMupoBaHUE LICHHOCTHBIX
OTHOIIIEHUH K 3JI0POBbIO, KaK 3aJIOTy
JIOJITOM M aKTHUBHOM JKHU3HM YEJIOBEKA,
€ro  XOpONIIero  HAaCTPOCHUS U
ONTUMHUCTUYHOTO B3IJIsiAa HA MUP.

20 3aKIroucHue 1

OnuceIBaOT BOSI[GIZCTBHC JKUBBIX OPraHHU3MOB

Ha  IUIAHETY. PackppiBatoT ~ CyILIHOCTB
IpPOLIECCOB, MPHUBOJAIUX K 0Opa3oBaHUIO
IOJIE3HBIX HCKOIIAEMBIX, pasnauyaroT

ucuepraemMble U HeuCcUepIriaeMble pecypcChl.

dopMupoBaHue LIEHHOCTHOTO
OTHOLIEHUSI K CBOEMY OTEYECTBY,
cBOell Majod U OoJpIoi PommHe xak
MECTy, B KOTOPOM YEJIOBEK BBIPOC M
MMO3HAJl TIEPBBIC PAJOCTH U HEYJayH,
KOTOpasi 3aBelllaHa €My IMpeKaMHu U
KOTOPYIO HY)KHO 00eperarsb.

Harnsgsele M JeMOHCTPALMOHHEIC CPEACTBA O6Da3OBaHI/IHI

. 'epbapun,

. O6pa3iupl UICKOMAEMBIX PACTEHUN U )KUBOTHBIX,
. HaGop muxpomnpenapatos,

. KomHatHbIe pacTenus,

. JIoTOK 1151 pa3maTOYHOTO MaTepHana,

. JIyna pyunas,

. Habop MHCTpYMEHTOB TSI TpeTapupOBaHus,

03N DN KW~

9. MuKpoCKON CBETOBOM IIKOJIbHBIM,

. Bmaxxnsie npenepaTrbl BHYTPCHHETO CTPOCHUA HCKOTOPLIX )KUBOTHBIX,

10. Ckenet uenoBeka U 4aCTH CKeJIETa HEKOTOPBIX KUBOTHBIX,
11. HaGop xumuueckoi nocyabl U MPUHAAIEKHOCTEHN 17151 MpOBeACHUS Ja00paTOpHBIX paboT

12. KommnbroTep,

13. MynbTUME AMIHBIA TPOEKTOP,

14. lnTepakTHBHAs AOCKA.

B. DnekTpoHHbIe HaIISIHBIE TOCOOUS:
1. PacturenbHble co001IECTBA,

2. YemnoBexk,




3. DBOJIOIMUS PACTECHHUIA,
4. DBOIIOLHNS KUBOTHEIX,
5. IIpokapuotsl
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