MyHnnuunaannoe obmeobpasoBarenHoe YUpekaeHHe
«Cpennsn o6meobpazosareabnas miona Ne 12

X. AnTyxor

Baaropapuenckoro mynnmmunaasnoro OKpyTra

COI'JTACOBAHO
Pykosoaurens Ientpa
00pa3oBaHHs eCTECTBEHHO —
HAYYHOH U TeXHOIOIHYeCcKOoi
HalpasneHHOCTH "Touka pocran

CraBponoasckoro kpas

I Ne 12y
PAHOB
': 8»04.2024r

&
3
s

. B. Makoga

/  OBPA3OBAMME f
HATIBHBIEDS
/TLIE
n% L]

POCTA

% @EJEPANLHASR CETh
' LLEHTPOB O5PA3OBAHNA
ECTECTBEHHO-HAYUYHOTO 11
TEXHONOTVYECKOTO
NPODUNER

IMPOI'PAMMA AONOJHUTEJIBHOI'O OBPA30OBAHHUS
«Buosornyeckuii Kaeiigockom»
Bozpacrnan Kareropus: 5 - 9 xnaccer
Cocrar rpynmer: 5 - 10 yenopex
Cpox peaamzanun: | rox.
ABTOD U COCTABHTENb: IEMArOT JOTIOMHATENLHOIO obpasoBamus
T'opoxno O. H.

X. AntyxoB 2024 ron.



IHosicuuTennLHAA 3aIHCKA

OcHnanienne 001eo0pa30BaTEbHBIX IIKOJI COBPEMEHHBIM aHAJIOTOBBIM U TU(PPOBBIM
000pyIOBaHUEM SIBIISETCSI MaTepUanbHON 0a30ii peanm3anuu deaepaabHOTo roCy1apCTBEHHOTO
00pa30BaTEeNLHOTO CTaHAAPTA. DTO OTKPHIBAET HOBBIE BO3MOXKHOCTH B YPOUHOU U BHEYPOUHOM,
BHEKJIACCHOM /ICATETILHOCTH U SIBISCTCS HEOTHEMIIEMBIM YCIOBHEM (OPMUPOBAHUS
BBICOKOTEXHOJIOTUYHOM CpeJIbl MIKOJIbI, 0€3 KOTOPOil CI0KHO MPEACTaBUTH HE TOIBKO
npoduiapHOE 00ydeHHe, HO U COBPEMEHHBIN 00pa3oBaTeNbHbIN Iporecc B 1esoM. Pazpacraercs
10JIe B3aMMO/ICHCTBHS YUCHUKA M YUUTENs, KOTOPOE PaCIpOCTPAHACTCS 32 CTEHBI IIKOJIBI B
peanbHBIN ¥ BUPTYaIbHBIN connyM. Mcnonp30Banue yaeOHOro 000pyA0BaHMS CTAHOBUTCS
CPEACTBOM 00€CIEUeHUs 3TOTO B3aUMO/ICHCTBHSL, TEM 00JIee B YCIOBUSAX 00yUeHHs IPEIMETY Ha
yriryOIE€HHOM ypOBHE, MPEIIoaracMoM poduian3anyeii o0ydeHus.

Bricokasi clto’kHOCTB pabOTHI C COBPEMEHHBIM LU(POBBIM, 00ECIIEYCHHE eTO
paboTOCIIOCOOHOCTH, HEIOCTATOYHOCTh METOANYECKOT0 00ECeUeHHsT — BCE 3TO 3a4aCTYIO
BCTYIAET B IPOTHBOPEYHE C HEJOCTATOYHOCTHIO HH(OPMAIIMOHHBIX U HHCTPYMEHTAIBHBIX
KOMITETeHIMI Tiegarora. PaspemieHne 1aHHOTO KOH(INKTa BO3MOXKHO B IIPAKTUYECKOM
JeSITEIbHOCTH, B BHIITOJHEHUN JEMOHCTPALMOHHBIX U Ja00paTOPHBIX padoT, OpraHu3auu
71a00paTOPHOTO HKCIIEPUMEHTA, B OPraHU3aLUH IPOCKTHOW M y4eOHO-MCCIIeI0BATEIbCKOM
JesTeabHOCTH oOyuaromuxcs. B mporecce skcriepuMeHTaTbHONH padOThI yyaruecs
NPUOOPETAIOT ONBIT MO3HAHUS PEATEHOCTH, SBIISIOMINICS BXKHBIM 3TarioM (POPMHPOBAHHS y
HUX yOeXKICHHU, KOTOpPBIE, B CBOIO 0YepE/b, COCTABIIIOT OCHOBY HAYYHOTO MUPOBO33peHus. B
TO K€ BpeMsI 0TpadaThIBaETCS METOIMKA IOCTAHOBKH SKcIepuMeHTa. Temarnka
paccMaTprUBaeMBbIX SKCIIEPUMEHTOB, KOJTMYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYpE
IpUMEPHOIT 00pa3oBaTeNbHON MPOrpaMMBI IO OMOJIOTHH, coaep ka0 PeneparbHOro
rocyaapctBeHHOT0 oOpasoBarenbHoro crangapta (PI'OC) ocHoBHOTO 00111ETO 00pa30BaHMS.
[TocTaBisieMble B IIKOJIBI COBPEMEHHBIE CPEICTBA O0YUEHHS, B paMKax MpoekTa 1enTpa «Touka
pocTay, CoIepKaT KaK y»Ke U3BeCTHOE 000pYyJ0BaHUE, TaK M MPHHIUIHAIBLHO HOBOE. Tlpexie
BCETO0, 3TO 1K (POBLIE J1A0OPATOPUHU ¢ HAOOPAMHU JAaTYUKOB, TO3BOJISIIOLINE TIPOBOIUTD
U3MEpeHUsT PU3NUECKUX, XUMUIECKUX, (PU3NOIOTHIECKUX MTapaMeTPOB OKPYKAIOMIEH Cpelbl 1
oprasu3zMoB. B ocHOBY 00pa3oBaTesbHON MPOTrpaMMBbI 3aJI0KEHO PUMEHEHNE HU(POBBIX
naboparopuid. PaccMoTpeHHbIE B TOCOOUH OMBITHI MPOLUIN HIMPOKYIO arpoOaruio.
MHoroneTHss NpakTHKa UCIOIb30BaHUs HU(PPOBBIX Ja00PAaTOPH U MUKPOCKOITMYECKOM
TEXHUKH B IIKOJIE TIOKa3ajia, YTO COBPEMEHHbIE TEXHHUECKHE CPECTBA 00yUIEHHUSI HOBOTO
MOKOJIEHUS TIO3BOJIIOT JJOOUTHCS BBICOKOT'O YPOBHS YCBOCHUS 3HAHUH, (POPMHUPOBAHHUS
NPaKTUYECKUX HABBIKOB OMOJOTMUYECKUX MCCIIEIOBAaHUN, YCTOHYHBOTO POCTA MIO3HABATEIFHOTO
MHTEpeca MKOJIbHUKOB U, KaK CJIECTBHE BEICOKOTO YPOBHS yueOHOI MOTHBALIUU.

Ieas u 3apaun

* peanu3aliysi OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOTPAMM IO YUEOHBIM MpeIMETaM
CCTeCTBeHHOHay‘-IHOI\/'I HAITPaBJICHHOCTH, B TOM YHUCJIC B paMKax BHeypO‘-IHOﬁ JCATCIIBbHOCTHU
o0yJaromuxcs;

* pa3paboTKa M peann3alisi pa3HO YPOBHEBBIX JOMOJIHUTEIBHBIX 00Ie00pa30BaTEIbHbIX
POTrpaMM €CTECTBEHHOHAYYHO!N HAIIPAaBICHHOCTH, a TAK)KE MHBIX MPOTPaMM, B TOM YHCJIC B
KAHUKYJISIPHBIN IEPUOLT;

* BOBJICUCHUE yYAIIUXCs U MEJaroruueckKux pabOTHUKOB B MPOCKTHYIO JESITEIbHOCTD,

* OpraHu3alus BHE y4eOHOM JeSITeTbHOCTH B KaHUKYISIPHBIN Mepro/, pazpaboTka u
peau3alysi COOTBETCTBYIOIIUX 00pa30BaTEeIbHBIX MPOTPAMM, B TOM YHCJIC JUIS Jlarepei,
OpTraHU30BaHHBIX O6p330BaTeJ'IBHI)IMI/I opraHu3anysiMiu B KaHHKy.]'IprHBIfI nepuoa;

* MOBBIIICHUE MPO(YECCHOHATEHOTO MACTEPCTBA MIEIarOrMYECKIX PaOOTHUKOB IIEHTpA,
peaTH3yIONMNX OCHOBHBIC U JOMOJHUTEIbHBIE 0011Ie00pa3oBaTeIbHbBIC TPOrPaMMEI.



Co3pnanue nentpa «Touka pocta» mpeanosaraeT pasBuTie 00pa3oBaTebHON
nH(]pacTpyKTyphl 0011I€00pa30BaTEILHON OpraHU3alliK, B TOM YHCJIC OCHAIIICHUE
0011e00pa30BaTeIbHON OpraHU3aluu:

* 000pyI0BaHHEM, CPEICTBAMU OOYyUEHUS U BOCIIUTAHUS JJIsl U3YUCHHUS (B TOM YHCIIe
AKCIIEPUMEHTAIILHOI0) IPEIMETOB, KYPCOB, JUCIHUIUIMH (MOAYJIEH) €CTECTBEHHOHAYYHON
HAINPAaBIEHHOCTHU MPU pean3allii OCHOBHBIX 0011e00pa30BaTeIbHbIX MPOTrpamMM U
JIOTIOJTHUTEIBHBIX 00111600pa30BaTEIbHBIX MPOTPAMM, B TOM YHCIIE IS PACIIMPEHUS
coJiepkaHusl yueOHbIX npeaAMeToB «Du3ukay, «Xumusy, «buonorusy;

* 000pyI0BaHUEM, CpeCTBAMU O0YUSHHSI X BOCIIUTAHUS ISl PEAIN3aLUH IPOrPaMM
JIOTIOTHUTEIILHOTO 00pa30BaHuUs €CTECTBEHHOHAYYHOU HAIIPAaBIEHHOCTEH;

* KOMIIBIOTEPHBIM M HHBIM 000PYJIOBAHUEM.

CoBpeMeHHbIE KCIIEPUMEHTAIbHbBIE UCCIEAOBAHUS 110 OMOJIOTUHU YK€ TPYIHO MPEACTABUTD
0€e3 UCIONIB30BaHUA HE TOJIBKO aHAIOTOBBIX, HO U U(POBBIX U3MEPUTENBHBIX PHOOPOB. B
denepanbHOM TocyAapcTBeHHOM oOpa3oBaTenbHOoM cranaapte (PI'OC) nponucano, 4To OJHUM
U3 YHUBEPCAIbHBIX Y4eOHBIX IEHCTBUIA, MPHOOPETAEMBIX yYAIIUMUCS JOIDKHO CTaTh YMEHUE
«TIPOBEJICHUS OMBITOB, MPOCTHIX HIKCIIEPUMEHTATIBHBIX UCCIEI0BAHUHN, MPSIMBIX U KOCBEHHBIX
U3MEPEHUH C UCTIONB30BaHUEM aHAJIOTOBBIX U IH(PPOBBIX N3MEPUTEIBHBIX IIPHOOPOBY.
Y4eOHBIi SKCIIEPUMEHT 0 OHMOJIOTUH, POBOIMMBIN Ha TPATUIIMOHHOM 000pYI0BaHUH, 0€3
IpUMEHEHUs HU(POBBIX Ja00OPATOPUIl, HE MOXKET ITO3BOJIMUTH B ITOJIHOM MEpE PEIIUTh BCE 3a/1a4H
B COBPEMEHHOM 1IKOJIE. DTO CBSI3aHO C PSIIOM MPUYHH:

* TPaJIMLINOHHOE IIKOJIbHOE 000PYA0BaHUE U3-3a OTPAHUYEHUS TEXHUYECKUX BO3MOKHOCTEHN HE
MO3BOJIIET TPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEIOBAHNUS;

* JUIUTEJIbHOCTD [TPOBEJICHUSI OMOJIOrMUECKUX HCCIEI0BaHUI HE BCeraa

* COTJIaCyeTCsl C ATUTEIbHOCTHIO yUEOHBIX 3aHSITHIA;

* BO3MOYKHOCTb [TPOBEJICHUSI MHOTHX MCCJIEJOBAaHUM OrpaHUYMUBAETCs TPEOOBAaHUSAMU TEXHUKU
0€30MacHOCTH U Jp.

Ludposas mabopaTopwst MOJTHOCTHIO MEHSET METOJIMKY U COIEPIKaHNE IKCIIEPUMEHTAILHON
JEeSTENIbHOCTH U PelllaeT BhIlIenepeurcieHHbie mpoosemMsl. LIlnpokuit ciekTp JaTYuKOB
MO3BOJIIOT YYalIUMCs 3HAKOMUTHCS C ITapaMeTpamMu OMOJIOTMYECKOT0 3KCIIEPUMEHTA HE TOJIBKO
Ha KaueCTBEHHOM, HO M Ha KOJIMYeCTBEHHOM ypoBHe. L{udppoBas nabopaTopus mo3BoJisieT BECTH
JUINTEIbHBIA SKCIIEPUMEHT AK€ B OTCYTCTBUU SKCIIEPUMEHTATOPA, @ YACTOTa UX U3MEpPEHUI
HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPHUATHIO.

B npouiecce popMupoBaHus SKCIEPUMEHTAIIBHBIX YMEHUHN YUEHUK 00y4daeTcsl MPeCTaBIIsTh
uHpopMaluio 00 UCCIeI0BaHUN B YETHIPEX BUIAX:

* B BepOaJIbHOM: OIKCHIBaTh SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIETb IKCIIEPUMEHTA,
¢dbuKcupoBaTh BHUMaHUE Ha U3MEPSIEMbIX BETUYMHAX, TEPMHUHOJIOTHH;

* B TaOJIMYHOM: 3aIOJHATH TaOIMIIbI TaHHBIX, JIEXKAIIUX B OCHOBE ITOCTPOEHUS TpapuKoB (IIpu
3TOM Y YYalUXCsl BO3HUKAET MEPBUYHOE MIPECTaBICHUE O MacIITabax BEIUYUH);

* B rpauecKoM: CTPOUTH rpa@uKu MO TAOJUYHBIM JIaHHBIM, YTO Aa€T BOZMOXXHOCTH IIepexo/a
K BBIJIBUKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXy BETMUYMHAMU (TIPH 3TOM YUHUTENb
MOKA3bIBACT MPEUMYIIECTBO B BU3YyaIH3al[MU 3aBUCUMOCTEN MEX/ly BEIMYMHAMM, HATJIITHOCTh
Y MHOTOMEPHOCTB); B BUE MaTEMaTUUYECKUX YPaBHEHUN: 1aBaTh MaTEMaTHUYECKOE ONUCAHUE
B3aMMOCBSI3U BEIMYNH, MaTeMaTHIeCKOe 0000IIeHHE.

* (hopMupOBaHHE UCCIEAOBATEIBCKUX YMEHUH yJaIuXCsl, KOTOPbIE BBIPAXKAIOTCS B CIEIYIOLINX
JNEUCTBUAX:

1. ompenenenue npoodeMbl;

. TIOCTAaHOBKA HCCIIEI0BATENbCKOM 3aauu;

. TUTAaHUPOBAHKE PELICHUS 3a]auu;

. IOCTPOEHHE MOJIEIIEH;

. BBIIBIDKEHUE TUIIOTES;

. OKCIIEpUMEHTAJIbHAs IPOBEPKA TUIOTE3;

. QHAJIU3 JTaHHBIX SKCIIEPUMEHTOB WM HAOJII0ICHUIH;
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8. popMynupoBaHrEe BHIBOJIOB.
[Tocnemuue roapl y ydamuxcs HaOIr0AaeTcsl HU3Kasi MOTHBAIIUS M3yYCHUST €CTECTBEHHO
HAYYHBIX JUCUUIUINH U KaK CIIEJCTBHE MAJCHUE KaueCTBA 00pPa30BaHMS.

[TocraBsieMbie B IIKOJIBI COBPEMEHHBIE CPEJICTBA OOYYCHUS, B paMKax mpoekTa «Touka
pocTay, coiepKaT Kak y’Ke XOpOIIO H3BECTHOE 000pyI0BaHUE, TaK U MPUHIUITHAIEHO HOBOE.
310 U pOBLIC JTAOOPATOPUH H JATIYNKOBBIC CUCTEMBI. B OCHOBY 00pa30BaTeIbHON POTPaMMBI
3aJI0’KEHO MpUMeHeHne U(POBBIX JTabopaTopuil. TemaTrka MpeI0KEHHBIX SKCIIEPUMEHTOB,
KOJINYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYPE MPUMEPHOI 00pa30BaTeIbHOM MTPOrpaMMbl
no 6uonoruu, coaepxkanuio deaeparbHOro rOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAaPTA
(®I'OC) ocHoBHOTO 001IIETO0 0Opa30OBAHUS.

OcCHOBHBIE IOHATHUS U TEPMHHbI
B MeTogmueckoM mocoOuu MCTONB3YIOTCS CISAYIOIIUE MTOHITHS U TEPMUHBL:

«Touka pocTa»— KOMIUIEKT yueOHOr0o 000pYyAOBaHUS JETCKOTO TEXHOMAPKa, MaTepUIIbHAS
0a3a Juis co3/1aHUs] MHHOBALIMOHHOM 00pa30BaTebHOM cpebl B KOTOPOil hopmupyercs u
pa3BUBaeTCs U300peTaTeNbCcKOe, KPEaTUBHOE M KPUTUYECKOE MBIIILIICHUE 00YYarOINXCS.
Hudposas (koMnbOTEpHAast) 1a60paTOPUsi — KOMIUICKT YIeOHOTO 000PYIOBaHWS,
BKJIIOUYAIOLTUI U3MEPUTENbHBIN OJI0K, HHTEP(EIiC KOTOPOTO MO3BOJISET 0OECIIEUYnBaTh CBA3b C
perucTpaTopoM JaHHbIX, U HA0OP JATYUKOB, PETUCTPUPYIOLIUX 3HAUECHUS PA3IUYHBIX
bu3UYECKUX BEITUYHH.

IIporpammuoe odecnieuenue Releon Lite (IO Releon) — nporpamMMHoe obecrieueHue,
MOCTaBIIsIEMOE B cocTaBe UPPOBOi maboparopun, odecreurBaroiiee padoTy A1aTYHKOB,
COXpaHEHHE U NMEPBUUHYI0 00pabOTKY MOIYYEHHBIX TAaHHBIX.

MyabTuaaT4yuk — nu(poBoii JaTUUK, MO3BOJIAIONIUNA BECTH OJJHOBPEMEHHO YUET HECKOIBKHIX
noKasaresei OKpyKaromen cpeapl 1 (PU3H0IOTHIECKHUX ITOKa3aTeNell opraHu3Ma 4elioBeKa.
MonoaaTyuk — unudpoBoii JaTUMK, TO3BOJISIOMINN BECTH OJJHOBPEMEHHO YUET TOJIBKO OJTHOTO
IOKa3aTelsi OKpyXKarouiei cpeabl WK (U3H0J0THYECKOr0 TOKa3aTesl OpraHu3Ma 4elloBeKa.
PerucrpaTop naHHBIX — 3JIEKTPOHHOE YCTPONCTBO (MHTEPAKTHUBHAS IOCKA, IEPCOHAIBHBIH
KOMITBIOTEP, HOYTOYK, TIJIAHIIET, MOOMIBHBIN TenedoH, noaaepxusatomue padoty 110 Releon.
JlornpoBanue — pexxuM paboThl UGB POBOI 1abopaTopuu, MPH KOTOPOM JIaTUUK paboTaeT 0e3
perucrparopa JaHHBIX, C BO3MOKHOCTBIO MOCIIEAYIONIEH 3arpy3KU pe3yJbTaTOB U3MEPEHUN B
NaMATh PErUCTPATOpa JaHHBIX.

CBsi3ka 1aTYMKOB — PEXHUM paboThI ITU(PPOBOI J1a0OpaTOPHH, PU KOTOPOM Ha IKpAHE
perucTparopa JaHHBIX rpadudecku oToopakaeTcs paboTa 0JJHOBPEMEHHO JBYX M Ooee
MOJIKJIFOUEHHBIX [IUPPOBBIX JATYUKOB.

Kpatkoe onucanue noaxonoB K CTpYKTYpPUPOBAHHUIO MAaTEPHATIOB
B oGpa3zoBarenbHOil MporpaMMe MpeCTaBIEHBI CIETYIOIINE pa3aeiibl
1. MeToabl ucciieqoBaHnii B OMOJIOTHH.
2. boranuxka.

3. 3o010T NS
4. AHatomus ¥ (pU3UOJIOTHUS YETIOBEKA.

5. luToaorus.

6. I'enetuka.

7. OKomnorusl.

JlanHble pa3ziesnsl BEIOpaHbl ¢ y4ETOM Hanbosiee HIMPOKUX BO3MOXKHOCTEN IO MPUMEHEHUIO
o0opynoBanus 1eHTpa «Touka pocTa» Kak JUIsl IPOBEACHUS JTJaOOPaTOPHBIX paboT, TaK v JUIs
JEMOHCTPAIIMOHHOT 0 3KcriepuMenTa. Kpome Toro, nepeuncieHHble pa3aensl 00Jaaai0T
HanOOJIBIINM MOTEHIIMATIOM JUIsl OPTaHU3aLUMHU IPOEKTHON U MCCIIE0BATENIBbCKOM IeITETbHOCTH
oOyuatromuxcs. buongornueckoe HaOIIOEHUE U SKCIIEPUMEHT ITPOBOASATCS B (hopme
71a00paTOPHBIX U IEMOHCTPALUH.

JIeMOHCTpallMOHHBINA HKCIEPUMEHT IIPOBOAUTCS B CIEAYIOIIMX CIydasX:



1. umeromeecs B HATMYUN KOJIMYECTBO MPUOOPOB U U(POBHIX AATYMKOB HE MMO3BOJISET
OpraHn30BaTh WHAWBUIYAITBHYIO, TAPHYIO WM TPYIIIOBYIO Ja00paTOPHYIO paboTy;

2. BKCIIEPUMEHT UMEET HEOOJIBIIYIO MPOJOKUTENILHOCTD U CII0)KHOCTD U BXOJIUT B CTPYKTYPY
ypOKa.

Jlannast oOpazoBarenbpHas mporpaMma 00ecredynBaeT CO3HATEIHbHOE YCBOCHNE 00YyJatOIUMUCs
BRKHEHUIINX OMOJIOTHYECKUX MTOHATHUH, 3aKOHOB U TEOpUH, POPMHUPYET MPEICTABICHHE O POIH
OHMOJIOTWHU B IO3HAHUU KUBOT'O MHpa U B )KU3HU YCJIOBCKA. OCHOBHOE BHUMAaHUE YACTIACTCA
CYIIHOCTH OMOJIOTMYECKHX SIBJICHUH, TPOIIECCOB U METOAAM UX U3YUCHHS.

CrpyKTypa npeAcTaBICHHBIX B JAHHOM METOAMYECKOM IMOCOOUH TUIAHOB 3aHATUH U
71a00paTOPHBIX PadOT OTPaXKAETCs MOCIEA0BATEILHOCTh H3YUCHHUS U COJICPIKaHMs OUOJIOTHH B
5—9 knaccax.

B 5—7 kitaccax yvamyecs y3Ha[OT, 4YeM KHBasi IPUPOJIA OTINYACTCS OT HEXKUBOH; IMTOTyYarOT
o0IIue mpeacTaBIeHUs O CTPYKType OMOIOTHYeCKON HAyKH, €€ HCTOPUU U METOIaX
UCCIICIOBaHMS, 1IAPCTBAX KUBBIX OPTaHU3MOB, Cpeiax OOMTaHUsl OPraHMU3MOB, HPABCTBEHHBIX
HOpMax 1 NpUHIOUIIAX OTHOWICHUA K IIPUPOAC. annmecsl IMMOJIy4aroT CBCACHHS O KJICTKC, TKaHAX
U OpraHax, o IpoIeccax KU3HEACIATEIIBHOCTA OPTaHU3MOB, 00 YCIIOBUSX KHU3HH U pa3HOOOpa3uu
KUBOW TPUPOJIBI, & TAK)KE O CTPOCHUH, KUZHEAEATEIILHOCTH 1 MHOT000pa3nu OakTepuii,
IpuOOB, PACTCHUH M KHUBOTHBIX.

OcHoOBHOE coJiep)KaHue Kypca 8 Kilacca HalpaBjiIeHO Ha (OPMUPOBAaHUE Yy 00YyIaIOIINXCS
3HAaHWI U YMEHH B 00J1aCTH OCHOB aHATOMHH, (PM3UOJIOTHH U TUTUEHBI YETI0OBEKa, pealu3aIliu
YCTaHOBOK Ha 3/I0pOBbIN 00pa3 ku3Hu. Copeprkanue Kypca OpUEHTUPOBAHO Ha yriyOJieHue u
pacupeHue 3HaHui, 00yJaroIUXCsi O MPOSBICHUH B OPraHU3ME YEIOBEKa OCHOBHBIX
JKU3HCHHBIX CBOﬁCTB, INEPBOHAYATIBHBIC MTPCACTABICHUA O KOTOPBIX 6I)IJII/I IMMOJIY4YCHBI B 5—7
KJaccax.

OcHoBHOE coJiep>kaHue Kypca Ouosioruu 9 kiacca mocBAIieHo ocCHOBaM 0011eit ouonoruu. OHO
HAIpaBJICHO Ha 00001IeHHE OOIMPHBIX (PAKTUUESCKUX 3HAHUHN M CHICIIMATIBHBIX TPAKTUYCCKUX
yYMEHH, CHOPMUPOBAHHBIX B MPEABIAYIINX KIAccax, TECHO CBSI3aHO C Pa3BUTHEM
OHMOJIOTMYECKON HAYKH B LIEJIOM M XapaKTePU3yeT COBPEMEHHBIN ypOBeHb ¢€ pa3BuTHs. OTHUM
N3 OCHOBHBIX IIPUHIUIIOB IMTOCTPOCHUA MPOrpaMMBl ABJIACTCA MPUHIOUIT JOCTYITHOCTH.
DKCTepUMEHTAIbHBIE TaHHBIE, TONyYEHHBIEC YUAITUMICS MPHU BHIMOJTHEHUN KOJTHMYECTBEHHBIX
OIIBITOB, MMO3BOJIAIOT YUaIUMCA CaMOCTOATCIIBHO AC€JIAaTh BbIBO/JbI, BBIABIIATE 3aKOHOMCPHOCTH.
[Tonxo/ibl, 3a710’KEHHBIE B COJIEpKaHNE IPOrPaMMBI Kypca, CO3Aat0T HEOOXOAUMBIE YCIOBUS IS
CUCTECMHOI'0 YCBOCHUA yHAlIUMUCA OCHOB HAYKHU, IJIA olecrieueHus Pa3sBUBAIOMICTO U
BOCTIMTHIBAIOIIETO BO3ACHCTBUSI 00YUEHHSI Ha IMYHOCTD yuarerocs. DopMupyemMble 3HAaHUS
JIOJIKHBI CTaTh OCHOBOM CHCTEMBbI YOKI€HUH IIKOJIbHUKA, SIIPOM €r0 Hay4yHOTO
MHUPOBO33PEHUS.

Padoyas nporpamma no kypcey «bnosornyeckuii kajgeHaockon» 1jst S—9 kiaccos ¢
HCI0/1b30BaHHeM 00opynoBaHus HeHTpa «Touka pocra»

Ha 6a3e uentpa «Touka pocta» obecriednBaeTcs peainsanusi 00pa3oBaTeNbHbIX IPOTPAMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKON HalpaBlIeHHOCTEH, pa3pab0OTaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUSIMH 3aKOHOATENIbCTBA B chepe 00pa30BaHUs M C YIETOM PEKOMEH AN
denepanbHOTO onepaTopa yuebHoro npeamera «buomaorus.

OO0pa3zoBarenbHas IpOrpaMMa TO3BOJISIET HHTETPUPOBATh PEaTN3yeMbIe 3/1ECh MTOIXOIHI,
CTPYKTYPY U COJEpKaHHUEe IPU OpTraHu3aiuy o0yueHust OMojaoruu B 5-9 kilaccax, BBICTPOSHHOM
Ha 0a3e J1000ro U3 TOCTYMHBIX Y4eOHO-MeToAnuecKuX KomIuiekcoB (YMK).

Hcnonb3oBanue o6opynoBanus neHtpa «Touka poctay npu peannzanuu nanHoi OIT mo3Bossier
CO3/1aTh YCIIOBHSL:

* JUISl PACIIMPEHUs COJCPKAHUS IIKOIBHOTO OMOJIOTMYECKOr0 00pa30BaHus;

¢ 1JIs1 IIOBBIIIICHU A MMO3HABATEIILHOM aKTUBHOCTH 06yqa}onmxcs[ B eCTeCTBeHHO-Hay‘IHOﬁ
o0JacTu;



* U Pa3BUTHA JUYHOCTH peOeHKa B mporecce 00yuyeHHst OMOJIO0TuHU, ero crnocoOHoCTe,
(opMHPOBAHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

* U1 pabOTHI C OAAPEHHBIMH IKOJIBHUKAMH, OPTaHU3AIMH UX PA3BUTHUS B PA3IMUHBIX 00JIaCTAX
00pa30oBaTeNbHON, TBOPUECKON AEATEIBHOCTH.

[Tpumenss uudporie 1a00paTOpUK HA YpOoKax OMOJIOTHH, YUAIIUECs CMOTYT BBIOJIHUTh
MHOX€ECTBO JJa0OPaTOPHBIX PA0OT U SKCIIEPUMEHTOB I10 IPOrPaAMMeE OCHOBHOM LIKOJIBI.
buoJiorus pacrenuii: /[pixanue mucteeB. [[pixanue kopHel. Ilornomenne Bobl KOpHAMHU
pactennii. Kopaesoe nasnenue. Mcnapenue Boasl pacreHusMu. @orocunres. JpIxaHue CEMsH.
VYcnosus npopactanus ceMsiH. Tensonto0uBble U X0JI0J0CTOMKNE PacTEHUSI.

3o0o0Ji0rus: M3ydyeHne 0THOKIETOUYHBIX KUBOTHBIX. M3ydeHne BHEIIHETO CTPOEHUS JOKAEBOIO
4yepBsi, HAOJIOJICHNE 32 €T0 NEPEABIKEHIEM U PeakIusIMH Ha BHEITHHE pa3apakeHus. M3zyuenue
CTPOEHUS MOJUIIOCKOB T10 BJIQXKHBIM IIpenaparam. M3yueHne MHOrooopasus 4IeHUCTOHOTUX 110
KOJUIeKIHSIM. M3yueHne cTpoeHus pbld 1O BIaKHBIM IpenaparaM. M3ydenue CTpoeHus MTUll.
W3y4eHne cTpoeHUs MIIEKOIIUTAIONIMX 110 BIIaXKHBIM MpenaparaM. Bonssle xusotHble. Temno-
KPOBHBIE U XOJIOAHOKPOBHBIE )KUBOTHBIE.

Yenosek U ero 31oposbe: M3yuenue kpopooOpamienus. Peakiuss CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEX/1y Harpy3Koil 1 ypoBHEM 3Hepreruyeckoro oomena. ['azooomeH B
nérkux. Mexanusm nérounoro asixanus. Peakuus JIC Ha ¢pusndeckyro Harpy3Ky. JKu3HeHHas
EMKOCTb JIETKuX. BbaenuTenbHas, AbIXaTeabHas U TEPMOPETYJIATOpHAs (QYHKIUS KOXKHU.
JeiictBue pepmMeHTOB HacyOCTpaT Ha mpuMepe KaTaja3sbl. [Ipucnoco6ieHHOCTh OpraHu3MoB K
cpene oouTaHusl.

O0mas 6mosorus: /leiictBue pepMeHTOB Ha CyOCTpaT Ha MpuMepe KaTaja3bl. Paznoxenue
H202. Bausaue pH cpenpl Ha akTUBHOCTH (pepMeHTOB. PaKTOpBI, BAUSIOLUINE HA CKOPOCTh
nporecca porocuHTe3a. MzyueHue KIeTOK U TKaHeH pacTeHUH U )KUBOTHBIX Ha TOTOBBIX
MUKpoOIIpenaparax 1 ux onucaHue. BolsiBieHNe H3MEHUNBOCTH Y OPraHu3MOB. BblsiBieHue
IpUCHOCO0IEHNUH Y OPraHU3MOB K cpejie 0OMTaHus (Ha KOHKPETHBIX IpuMepax).

Ilnannpyemsble pe3y/ibTaThl 00y4eHHsl 0 Kypcy «Bbuosornueckuii Kajeixockom».
JIMYHOCTHBIMHU pPe3yJIbTaTAMH OCBOCHHUS BHITYCKHHKAMH OCHOBHOH IIIKOJIBI TPOTPAMMEI T10
OMOJIOTHY SIBIISIOTCA:

- 3HaHUE OCHOBHBIX IPHHIIAIIOB U TIPABWJI OTHOIIEHHSI K )KUBOW TIPUPOJIE, OCHOB 3I0POBOTO
o0pa3a XHU3HH U 37J0pPOBbECOEpEraroIuX TEXHOIOTUH;

- popMUpOBaHUE TOHUMAHUS IEHHOCTH 3JI0POBOT0 U O€30MacHOTO 00pasa KU3HH;

- chopmMHpOBaHHOCTH MTO3HABATENLHBIX HHTEPECOB M MOTHBOB, HAIIPABJICHHBIX HA N3yUECHUE
YKUBOW TIPUPO/IBI; HHTEIUIEKTYAIbHBIX YMEHHH (JIOKa3bIBATh, CTPOUTH PACCYKICHHUS,
aHAIM3UPOBATh, CPABHUBATH, JI€JaTh BHIBOABI U JIP.); SCTETUYECKOTO OTHOIICHUS K KUBBIM
0o0BeKTaM.

- (hopMUpOBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOPAa3BUTHIO U CAMOOOPA30BAHHUIO HA OCHOBE MOTHBAIIMH K O0YYEHHIO U TIO3HAHUIO -
(dbopMHpOBaHUE IMYHOCTHBIX MPEACTaBICHUHN O IIEHHOCTH PUPOAbI, OCO3HAHUE 3HAYMMOCTH U
OOIIIHOCTH TJI00ANIBHBIX MPOOJIEM YEJIOBEUECTBA;

- (hopMupoOBaHHE HKOJIOTHUECKON KyJIbTYphl HA OCHOBE MPU3HAHUS LIEHHOCTH HU3HHU BO BCEX €€
MIPOSIBIICHUSX ¥ HEOOXOIUMOCTH OTBETCTBEHHOTO, O€PEKHOTO OTHOIICHUS K OKPYKAFOIICH
cpeze.

- ciocoOHOCTh BBIOMPATH IIEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JEHCTBUSAX U TOCTYITKAX
10 OTHOILEHHIO K KUBOW MPUPOJE, 3J0POBBI0 CBOEMY U OKPYKAIOIIUX;

-YMEHHE CaMOCTOSITEIILHO OTPENEISTh eI CBOEr0 O0YYEHHUS, CTAaBUTh U (POPMHUPOBATH IS
ce0s1 HOBBIE 3a/1auu B y4ueOe 1 MM03HaBaTEIbHOM 1€ TeNbHOCTH, Pa3BUBAaTh MOTUBBI U UHTEPECHI
CBOCH TI03HABATEILHOW JEATEIBHOCTH;

MeTtanpeaMeTHbIMH Pe3yJIbTATAMH OCBOCHHSI BHIITYCKHUKAMU OCHOBHOM IITKOJIBI IIPOTPaMMBbI
10 OMOJIOTUY SIBIISTFOTCSI:
Perynastusubie YY/:



- YMEHHUE OPraHU30BaTh CBOIO yYEOHYIO AESATEIbHOCTh: ONMPEENATh IeJb paboThl, CTAaBUTh
3a7jauyl, MJIAHUPOBATh - ONPENEIIATh MOCIEI0BATEILHOCTD AEUCTBUM U MPOrHO3UPOBATh
pe3yabTatThl paboThl. OCYIIECTBIATH KOHTPOJIb U KOPPEKIIHIO B CIIydae OOHAPYKEHUS
OTKJIOHEHUH U OTIMYUM [TPU CIIMYEHUHU PE3YJIbTAaTOB C 3aJJaHHbIM 3TaJIoOHOM. OLeHKa
pE3yJIbTaTOB PabOTHI - BBIAEIECHUE U OCO3HAHUE YYAIIUMCS TOTO, YTO YK€ YCBOSHO U UTO eIl
HOJUIEXKUT YCBOCHUIO, OCO3HAHUE Ka4eCTBa U YPOBHSI YCBOCHMUS,

- OBJIaZICHUE COCTABIIIOLIMMHU UCCIIEN0BATEIbCKON U IPOEKTHON AEATEIBHOCTH, BKIIFOYas
YMEHUS BUETh NPOOJIEMY, CTABUTh BONIPOCHI, BBIIBUI'ATh TUIIOTE3bI, JaBATh ONPEIEIEHUS
HOHATHUAM, KIIacCU()UIIUPOBATh, HAOIIO1ATh, TPOBOIUTH SKCIIEPUMEHTHI, IE/IaTh BHIBOJIBI U
3aKJIIOYEHUs, CTPYKTYpUPOBaTh MaTepHuall, 0ObsACHATh, JOKa3bIBaTh, 3alMIIATh CBOU UJEH;

KommyHukarusubie YY/:

- YMEHUE CIyUIaTh U BCTYNAaTh B IUAJIOT, y4acTBOBAaTh B KOJJIEKTUBHOM OOCYKJEHUU IIPOOIIeM;
MHTETPUPOBATHCS B TPYIIIY CBEPCTHUKOB U CTPOUTH ITPOIYKTUBHOE B3aUMOJENCTBHE CO
CBEPCTHUKAMHM U B3pPOCJIBIMU; YMEHHUE aJIeKBaTHO MCII0JIb30BaTh PEUEBbIE CPEACTBA AJIs
JUCKYCCUM U apryMEHTallul CBOEH MMO3ULIMHU, CPABHUBATh Pa3Hble TOUKU 3pEHUS,
apryMEHTHPOBATh CBOIO TOUKY 3pEHHMsI, OTCTAUBATh CBOIO MO3UIIMIO;

- YMEHHUE OPTraHU30BHIBATh y4eOHOE COTPYAHUYECTBO  COBMECTHYIO JACATEIBHOCTD C YUUTEIEM
U CBEPCTHHUKAMU, paboTaTh MHIAMBUAYAIBHO U B IPYIIE: HAXOAUTH 00Ilee pelieHue U
paspematb KOH(QIIMKTHI HA OCHOBE COTJIACOBAaHUS IMO3UINH 1 y4eéTa HHTepecoB. DOopMHUpOBATH,
apryMeHTHpOBATh U OTCTaUBaTh CBOC MHEHHE.

ITo3znaBarenbHbIe YY/I:

- yMeHue paboTaTh ¢ pa3HbIMU HCTOYHUKAMH HH(OPMAIIMH: TEKCTOM Y4eOHUKA, HAYIHO
HOIYJISIPHOM JTUTEPaTypOii, CIIOBapsIMU M CIPAaBOUYHUKAMU; aHAJIM3UPOBATh U OLIEHUBATH
UH(POPMALNIO, TPEOOPa30BBIBATE €€ U3 OHOU (OPMBI B IPYTYIO;

- YMEHUE CO3/1aBaTh , IPUMEHAThH U IPe0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIIU M CXEMBbI JUIs
peleHus yaeOHbIX U MO3HABATEIbHBIX 3a/1a4;

- yMeHue paboTaThk C pa3HbIMU UCTOUHUKAMH OMOJIOTMUECKON HHPOPMALUU: HAXOIUTh
OMOJOrNYeCKyI0 HH(OPMALIMIO B TEKCTE yUeOHMKA, HAyYHO-TIOMYJIIPHON JIUTEpaType,
OMOJIOTHYECKHX CIIOBAPSX U CIIPABOYHUKAX.

IIpeaMeTHBIMHU Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMHA OCHOBHOM IITKOJIBI TPOTPAMMBEI T10
OMOJIOTHY SBJISIOTCA:

-YCBOEHHUE CHCTEMBI HAYYHBIX 3HAHUW O KHBOU MPUPOJIE M 3aKOHOMEPHOCTSIX €¢ Pa3BUTHS IS
(bopMHpOBaHUs COBPEMEHHBIX MPEICTaBICHUH 0 €CTECTBEHHOHAYYHON KapTUHE MUPA;
-(popMupoBaHme MepBOHAYANBHBIX CHCTEMATU3HPOBAHHBIX MPEICTABICHUH O OMOJIOTHYECKUX
00BEKTax, MPOLECcCax, IBICHUSIX;

-OBJIa/ICHHE METOJaMHi OMOJIOrMYECKON HayKU: Ha0Jt0/IeHuE U ONMcaHue OMOJIOTHYECKUX
00BEKTOB U MPOLECCOB; NOCTAHOBKA OMOJIOTHYECKUX SKCIIEPUMEHTOB U 00BSICHEHHE MX
pe3yIbTATOB.

-00BbsCHEHHE POJIM OMOJIOTUH B MIPAKTUUYECKON JEATEILHOCTH JIFOJIeH; MECTa U pOJIU YeJIOBEeKa B
NPUPOJIE; POJACTBA, OOIIHOCTH MPOUCXOXKICHHSI U IBOIOIMN PACTCHUN M )KUBOTHBIX (HA
IpHUMeEpPe COMOCTABJICHUS OTACIbHBIX I'PYII); POJIU Pa3IMYHBIX OPIaHU3MOB B KU3HU UEJIOBEKA;
3Ha4YeHHs1 OMOJIOTMYECKOTo pa3Hoo0pa3us AJisd coXpaHeHus ouocdepsi;

-(popMupoBaHNEe OCHOB 3KOJIOIMUYECKON I'PAaMOTHOCTH: CITIOCOOHOCTHU OLEHUBAThH MOCIECTBHS
JeSITEIbHOCTH YeJIOBEKa B MIPUPO/IE, BIAUSHIE (PAKTOPOB PUCKa Ha 30POBbE YEIOBEKA.
Y4eHHK HAy4YuTCH:

- XapaKTepu30BaTh 0COOCHHOCTH CTPOEHHUS U MPOIECCOB KUZHEACITEIbHOCTH OMOIOTHYECKUX
00BEKTOB (KJIETOK, OPTraHU3MOB), X MPAKTUYECKYIO 3HAUUMOCTH;

- IPUMEHSTh METO/IbI OMOJIOTUIECKOI HAYKH [T NU3YUEHHsSI KIIETOK U OPTaHU3MOB;

- IPOBOJIUTH HAOIIOICHUS 32 )KUBBIMU OPraHU3MaMH, CTABUTh HECIOKHbIE OMOIOTHYECKUE
IKCTIEPUMEHTHI U OOBSICHATH MX PE3YIbTAThI, OIMCHIBATh, HCIOIB30BATH COCTABIISIONIIE
UCCIIEIOBATEIbCKON U MPOEKTHON JAEATENbHOCTH;



- U3YUCHUIO JKUBBIX OPraHU3MOB (TIPUBOIUTH JOKA3aTEIbCTBA, KIACCH(PHUIIMPOBAThH, CPABHUBATD,
BBISIBIISITH B3AaUMOCBSI3H);

- OPUEHTUPOBATHCS B CUCTEME MMO3HABATEIHHBIX [ICHHOCTEH: OIICHUBATh HH(DOPMAIIHIO O KUBBIX
OpraHu3Max, oJy4aeMyro U3 pa3HbIX HCTOYHUKOB;

- IOCTICJICTBHS ICITEITLHOCTH YEJIOBEKa B IIPUPO/IE.

Y4eHHK MOJIYYHT BO3MOKHOCTb HAYYUTHCS:

- cobmoaaTh MpaBuia padoThl B KaOWHETe OUOIOTHH, C OUOIOTHYECKUMU

npuOopamMu U HHCTPYMEHTaMH,

- ACTIOJIb30BaTh MIPUEMBI OKa3aHUs TIEPBOI MOMOIIU TP OTPABICHUH SITIOBUTBIMU TPUOaMH,
STOBUTBIMU PACTCHUSMH, YKYCaX KUBOTHBIX; paOOTHI C ONPEICTUTEISIMA PACTCHHIA;

- BBIpAIMBAHUS U PA3MHOKCHHUS KYJIbTYPHBIX PACTCHHM, JOMAITHUX KHBOTHBIX;

- BBIJICJIATH ACTETHYECKUE TOCTOMHCTBA OOBEKTOB KUBOW TIPUPOJIBI;

- OCO3HAHHO COOJIFOIaTh OCHOBHBIC MPUHITUIIBI U TIPABUJIA OTHOIIECHUS K )KMBOU TIPUPOJIC;

- OPUEHTHUPOBATHCS B CUCTEME MOPAIILHBIX HOPM M IEHHOCTEH M0 OTHOIIECHHUIO K 00bEKTaM
YKUBOU MPUPOABI (IIPU3HAHNE BHICOKOUM IICHHOCTH JKU3HH BO BCEX €€ MPOSBICHHUSIX,
9KOJIOTUYECKOE CO3HAHKE, SMOIIMOHAILHO-IICHHOCTHOE OTHOIIIEHHE K 00BEKTaM KHBOMH
PUPOJIbI);

- HaXOJIUTh MH(OPMAIIMIO O PACTEHUSX U )KUBOTHBIX B HAYYHO-IIOMYJIIPHOH JIUTEpaType,
OMOJIOTUYECKHX CIIOBAPSX U CIIPABOYHUKAX, AaHAIM3UPOBATH, OIICHUBATh €¢ U MIEPEBOIAMUTD U3
OJTHOM (hOPMBI B JIPYTYIO;

- BEIOMPATH TICJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBUSX U MOCTYIKAX 10 OTHOIICHUIO
K )KMBOH MIpUPOJIE.

IIpeameTHbIe pe3ybTaThbl 00ydeHHUs 10 Kypcy «buonornyeckuii Kajeigockom» ¢
HCI0JIb30BaHMeM 00opyaoBaHus HeHTpa « Touka pocray

1) popmupoBaHuE LIEHHOCTHOI'O OTHOLIEHUS K AKHUBOM MPUPOJIE, K COOCTBEHHOMY OpraHHU3MY;
MNOHMMAaHKE PO OMOJIOTUU B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYUYHON KapTHUHBI
MUDA;

2) yMEeHHE NIPUMEHSTh CUCTEMY OMOJIOTUYECKUX 3HAaHUMN: PACKPHIBATh CYIIHOCTh )KUBOTO,
Ha3bIBaTh OTJIMYUS )KUBOIO OT HEKUBOTO, IEPEUNUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opraHu3anuy, QyHKIHOHUPOBAHUS OOBEKTOB, SIBIIEHUH, IPOLIECCOB KUBON IPUPOIBI,
HBOJIFOLIMOHHOTO Pa3BUTHUSI OPraHUUYECKOTO MUPA B €T0 €IMHCTBE C HEKUBOM IIPUPOJION;
c(OpMHUPOBAHHOCTH MPEACTABIECHUIN O COBPEMEHHOM TEOPHUH IBOJIIOLIUK U OCHOBHBIX
CBUJIETEIBCTBAX IBOJIIOLNY;

3) BiajieHue OCHOBaMH MOHSATUHHOTO armapara U HayqHOro s3blKa OMOJIOTUH: UCTIOJIb30BaHUE
U3Yy4EHHBIX TEPMUHOB, TIOHATHH, TEOPUIi, 3aKOHOB U 3aKOHOMEPHOCTEH /17151 00BSCHEHUS
Ha0J10/1TaeMBIX OMOIOTMUECKUX OOBEKTOB, SBIIEHUH U MPOLIECCOB;

4) noHuMaHue COcO0OB MOTYyYeHUs OMOIOTMYECKUX 3HAHHI; HAJIMYKME OTbITa UCTIOIb30BAHUS
METOJI0B OMOJIOTHUH C IIEJIbI0 U3YUYEHHMSI )KUBBIX 0OBEKTOB, OMOJIOTUYECKUX SIBICHUN U
IPOIIECCOB: HAa0JIOICHNE, OTUCAHNE, TPOBEJCHUE HECTOKHBIX OMOJIOTHYECKUX ONBITOB U
HKCIIEPUMEHTOB, B TOM YHCJIE C UCIOJIb30BAHNEM aHAJIOTOBBIX U [IUPPOBBIX TPUOOPOB U
UHCTPYMEHTOB;

5) yMeHue XapaKkTepu30BaTh OCHOBHbIE TPYIIIBI OPraHU3MOB B CUCTEME OPraHMYeCcKOro Mupa (B
TOM YHCJI€ BUPYCHI, OaKTE€pPUHU, PACTEHUs, TPUOBI, )KUBOTHBIE): CTPOECHUE, IPOLIECCHI
KU3HEAESITEIbHOCTH, UX IPOUCXO0XKACHNE, 3HAUEHHUE B IPUPOJIE U )KU3HU YEJIOBEKa;

6) ymeHHe O0BSICHATDH MOJOKEHHE YeIOBEKa B CHCTEME OPraHUYECKOro MHUpa, €ro
MIPOUCXOXKICHNE, CXOACTBA U OTIUYHUS YEJIOBEKA OT KUBOTHBIX, XapaKTePU30BaTh CTPOCHUE U
MPOIIECCHI KHU3HEIEATENFHOCTH OpraHu3Ma 4eJI0BeKa, ero MPUCIIOCOOICHHOCTD K pa3-IMYHbIM
HKOJIOTUYECKUM (haKTOpaM;

7) yM€EHUE ONUCHIBATh KJIETKH, TKAHU, OPTaHbl, CHCTEMBI OPIaHOB U XapaKTEPU30BaTh
BaKHeIIMe OMOJIOrHYeCKHe MPOLIECChl B OpraHM3MaxX pacTeHH, )KUBOTHBIX U YEJIOBEKa;



8) chopMUpPOBAaHHOCTH MPEICTABICHUN O B3aMMOCBSI3U HACIIEJOBAHUS TTIOTOMCTBOM IPU3HAKOB
OT POAMTENBCKUX (POPM C OpraHU3ANMEH KICTKH, HAIMYUEM B HEM XpOMOCOM KaK HOCHUTEIEH
HaCIIeICTBEHHON HH(pOpMaIu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJICAOBAaHUS PU3HAKOB;
9)chopMUPOBAaHHOCTH MPEACTAaBIEHUN 00 OCHOBHBIX (haKTOpax OKpYKarolleil cpebl, X POJIH B
KHU3HEIEATEIILHOCTH M BOJIOIMH OPraHU3MOB; MPEICTaBlIeHNE 00 aHTPOIIOTeHHOM (haKTope;
10)cchopMupoOBaHHOCTD MPEACTABICHUH 00 YKOCHCTEMax M 3HaYCHUH OMOpa3HOOOpa3us; O
r7100aTbHBIX KOJOTHYECKUX Mpo0IeMax, CTOSAIIMNX Mepe]l YeT0BEYeCTBOM U CIIOCO0ax MX
MIPEOOIICHHUS;

11)ymenue pemarts ydyeOHbIC 331a4U OMOIOTHYECKOTO COJIEPKAHUS, B TOM UHUCIIC BBISBIIATDH
IPUYMHHO-CJIEICTBEHHBIE CBSA3H, IPOBOJUTH PACUETHI, 1E1aTh BHIBOJIbI HA OCHOBAHUU
MOJIy4EHHBIX Pe3yJIbTaTOB;

12)ymeHue co3naBath U IPUMEHATH CIIOBECHBIEC U TpaduyecKre MOAEIHU Al OObSICHEHUS
CTPOEHUS )KUBBIX CHCTEM, SBJICHHH U MPOLIECCOB KUBOMH MPUPOJIBI;

13)noHrMaHue BKJIaJa POCCUNCKUX U 3apyOexHBIX YUEHBIX B pa3BUTHE OMOJIOTMYECKUX HAYK;
14)Bnasenue HaBbIKaMH pabOTHI ¢ MHPOpPMaLMEl GMOIOTHUYECKOTO COepKAHNS,
IIPEJICTaBICHHON B pa3HOi ¢opMe (B BUIE TEKCTa, TAOIMYHBIX JAHHBIX, CXeM, T'pa(uKoB,
JiarpaMM, MOJIeNel, H300paXeHN ), KPUTHYECKOTO aHaIn3a HH()OPMAINH U OLIEHKH €€
JIOCTOBEPHOCTH;

15)ymMeHue riaHupoBath 1oJi pyKOBOJACTBOM HAacCTaBHHUKA U MPOBOJUTH Y4EOHOE HCCIIEI0BaHNE
WM [IPOEKTHYIO paboTy B 001acT OMOJIOTUH; C YI€TOM HaMEUEHHOU 1enu (popMyIupoBaTh
npobieMy, THII0Te3y, CTABUTH 33/1a4H, BEIOUPATh aIeKBaTHBIE METO/IBI JJISl X PEUICHNS,
(bopMyIUpPOBaTh BBIBOJIBI; MYOJIWYHO MPEICTABIATH MOJTYYCHHBIE Pe3YIbTaThI;

16)ymeHne HHTErpupoBaTh OMOJOTHYECKUE 3HAHUS CO 3HAHUSAMU JAPYTHX YICOHBIX MPEIMETOB;
17)copMupoBaHHOCTH OCHOB SKOJOTHYECKONH T'PAMOTHOCTH: OCO3HAHUE HEOOXOAUMOCTH
JeMCTBUH 10 COXpaHEHUIO OMOPa3HO00pa3us U OXpaHe MPUPOIHBIX SKOCHUCTEM, COXPAHEHUIO
YKPEIICHUIO 3/I0pPOBbs YENIOBEKA; yMEHUE BHIOUPATh 1IeJIeBbIe YCTAHOBKH B CBOUX JICHCTBUSAX U
MOCTYNKaX 110 OTHOILIEHUIO K KUBOM NMPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO0 OKPYKAIOIINX;
18)yMeHue ucroab30BaTh MPUOOPETEHHBIE 3HAHUS M HABBIKU I 3I0POBOTO 00pasa *HU3HH,
cOaaHCUPOBAHHOTO MUTAHUS U (PU3NIECKON aKTUBHOCTH; HETIPUATHE BPEIHBIX TPUBHIUEK U
3aBHCUMOCTEH; yMEHHE MPOTHUBOIEHCTBOBATH JKEHAYYHBIM MaHUITYJISLUAM B 007acTH
3/10pOBbSI;

19)oBnaneHure nprueMaMu OKa3aHHs MEePBON MOMOIIH YEeIOBEKY, BBIPALIMBAHUS KYJIbTYpPHBIX
pacTeHuil 1 yxo/a 3a JOMAaITHUMH )KHBOTHBIMU;

Oco0eHHOCTH co/lep:KaHNsl CTPYKTYPHBIX KOMIIOHEHTOB paldoyeii NporpaMmmsl 1o Kypcy
«bHOJIOTHYeCKNH KaJIeHI0CKOID) ¢ HCI0Ib30BaHueM 000py10BaHus neHTpa «Touka
pocTa»

Conep:xanue yueOHoro npeamera (SkJacc)

KuBoii opranusM: CTpoeHHe U U3YYeHHUe.

Kupoii oprannsm. Hayka o xuBoii npupoae. Metoasl U3ydeHus: IpUpobl. Y BETUUYNUTEIbHBIE
npuOopsbl. KuBble KIeTKH. XUMUYECKUI COCTaB KJIETKU. Bennkue ecrecTBOUCIIBITATENH.
MHoroo0pa3ue ;KMBbIX OPraHU3MOB.

PaszButne xu3an Ha 3emie. PaznoobOpasue xxuoro. bakrepuun. ['puOsl. Pactenus: Bomopocnu
,MXH, TAaIOPOTHUKH, TOJIOCEMEHHbIE, TOKPHITOCEMEHHBIE (IIBETKOBbIE) pACTCHUs. 3HAUCHUE
pacTeHUN B IMPUPOJE U )KU3HU 4YEJIOBEKA.

/KuBoTHbIe.

[Ipocreiimme. becno3BonouHbIE. [[03BOHOUHBIE. 3HAUEHNE KUBOTHBIX B IMIPUPOJE U )KU3HU
YeJI0BEKa.

Cpena o0UTAHUS KUBBIX OPTAaHU3MOB.



Cpenpl oOuTanus. Jkosnoruueckue GpaxTopsl. JKu3Hp Ha pa3HbIX MaTepukax. [IpupoaHbie 30HbI
3eMid. J)KU3Hb B MOPSIX U OKEaHax.

Yenosek Ha 3emue. Kak nosiBusics yenoBek Ha 3emiie. Kak uenoBek U3MEHSII MPUPOY.
BaxxHocTb 0XpaHbl )KUBOr0 Mupa miaHeTsl. CoxpaHuM 00raTCTBO )KMBOTO MUpA.

Cnucok J1adopaTOPHBIX U NPAKTHYECKUX PadoT B 5 Kiacce

JlaGopaTtopnas pabota Nel «YcTpoiCTBO yBETUUUTEIBHBIX TPHUOOPOB | MpaBmiia paboThI C
HUMI.

JlaGopaTtopHnas pabota No2 «CtpoeHue KIETOK KOXKHUIIbI YCHTYH JTyKay.

[TpakTaeckast pabotaNel «OrmnpeneneHrne XUMUIECKOTO COCTaBa CEMSIH MIIICHUIIBD.
[TpakTuueckas paborta No2 «Onucanue U CpaBHEHHE MTPU3HAKOB PA3JIMYHBIX BEILIECTBY.
Jlaboparopuas padota Ne 3. «CTpoeHHE NUIATIOYHBIX TPHOOBY.

Jlaboparopnas pabota Ne4 «3HaKOMCTBO C BHEITHUM CTPOSHHEM BOAOPOCIH.
JlaboparopHuas pabota Ne 5. «M3ydeHue cTpoeHUss MXOB: cparHyma U KyKyIIKHHA JTbHAY.
JlaboparopHas pabota Ne 6. «CTpoeHHe MarmopOTHUKA.

JlaGopaTtopnast pabota Ne 7. «Opranbl IBETKOBOTO PACTEHUSI.

[TpakTuueckas pabota Ne 3. OmnpeneneHue Hanbosee pacIpOCTPaHEHHBIX PACTEHUH U )KUBOTHBIX
C MCTIOJIH30BAaHUEM PA3TUYHBIX HCTOYHUKOB HH(POPMAITUH.

JlaboparopHnas pabota Ne 8. «M3mepeHune CBOEro pocTa U Macchl Tenay.

[TpakTraeckast padborta Ne 4. «OBiiaieHue MPOCTEUITUMU CIIOCOOaMU OKa3aHUs TIEPBOU
JOBpayeOHOM MOMOIIIN.

Conep:xanue yueOHOro npeamera (6 kiaacc).

CrpoeHne ;KMBBIX OPraHU3MOB.

Uem xuBOE OTIIMYAETCS OT HEKUBOTI0. XMMHUECKUN cocTaB KileTKU. CTpOeHUE pacTUTEIIbHON U
KUBOTHOH KJeTKH. [lenenne knetku. Tkanu pacTeHuid U )KMBOTHBIX. OpraHbl IIBETKOBBIX
pactenuii. Oprabl U CUCTEMBI OPraHOB KUBOTHBIX. OpraHu3M Kak eIMHOE LIEJI0E.
KusHenessTeIbHOCTH OPraHU3MOB.

[Tutanue u numesapenue. [[pixanue. Tpancnopt BeniecTs B opranusme. Beinenenue. O6meH
BellecTB U sHepruu. Ckener-onopa opranusma. Jsmxenne. KoopauHanus u perymsmus.
becnionoe paszmuoxkeHue. [1o10BOe pa3MHOKEHUY KUBOTHBIX U pacTeHuil. Poct u pazsurue
pacTeHUH U )KUBOTHBIX.

Opranusm u cpeja.

Cpena oburanus. Dxonorunyeckue akropsl. [Ipupoausie coobmiecTsa.

Cnucok J1adopaTOpHBIX M NPAKTHYECKUX padoT B 6 KJ1acce

JlaboparopHas pabota Ne 1 «CTpoeHHEe KIETOK KUBBIX OPTaHU3MOBY.

JlabopaTtopnast pabora Ne 2 «TkaHU KUBBIX OPTaHU3MOBY.

Jlaboparopubie paboTel Ne 3 «llepenBrkeHre BOIBI U MUHEPAIBHBIX BEIIECTB IO CTEOITION.
JlabopaTtopusie paboTel Ne 4 «JIBmxenue nHpy3zopun Tydensku. [lepemenienne 105k1€BOro
YepBs».

Conep:xanue yueOHoOro npeamera (7 kJacce).

HapcTBo 6akTepmii.

[ToamapcTBa HacTosmMe OakTepuu, apxedakTeprun, OKCU(HOTOOAKTEPHH.

IapcTBa rpuosbI.

Otaensl rpu0OB: XUTPUINOMHUKOTA, 3UMTOMUKOTA, aCKOMHUKOTA (CyMYarble), 0a3uIMOMUKOTA.
['pynna nHecoBepuienHsle rpu0bl. OTnen OomukoTta. I'pynna JlnmaitHuky.



HapcrBa Pacrenuii.

Husmme pactenus: rpyrmna OTIe0B BOJIOPOCIIH, OTAET 3eJIeHbIe BOJAOPOCIH, oTaes KpacHbie
Bogopociu (barpsinku), otaen Bypsie Bogopociu.

Beicume pacrenus: ornen MoxoBuanseie, otaen [lnayHoBuansle, otaen XBOIMEBUAHBIE, OTAEI
[TanmopotHukoBuAHBIC, 0TAEN ['0Nn0Ccemennbie, otnen [lokprirocemennnie (L{BeTkoBbIC).
HapcrBo /KuBoTHBbIE.

[TonuapctBo onHOKIETOUHBbIE: THI CapKOKIyTHKOHOCLBI, Ki1acce JKrytukossie (KopHeHOX)KM),
kiacc JXKryrukossie. Tun CnopoBuku. Tun Uady3opun (PecHnunbie).

HoxuapcrBo MHOIOK/IETOUYHBIE.

Tun I'yoxu. Tun Kumeunononoctasie. Knace I'mnpounnnsie, Cuudounnsie, Kopamiossie
nosunbl. Tun [Tnockue uepBu. Kinacc Pecununsie uepBu, Cocanbiiuku, Jlentounsie. Tumn
Kpyrasie uepsu ( HemoTo1b1).

Tun Kosbyarsie yepBu.

Kitacc MuoromerunkoBbie uepBu. Kinacc Manomerunkosbie uepsu. Kitace [IusBku.

Tun MoJuIIoCKH.

Kinacc bproxonorue mommocku. Kiace JIsyxcrBopuatsie Mosuttocku. Kiace ["'onoBonorue
MOJUTIOCKH.

Tun Ynenucronorue.

Kiacc Pakoo6Opasnsie. Kitacc ITaykoo6pasusie. Kitacc Hacekompbie.

Tun Uriaokoxue.

Kitacec Mopckue 3Be3ab1. Kinacc Mopckue exu. Knace I'onorypun

Tun Xopaosble.

[Moarun becuepennsie. [loarun Ilo3Bonounsie ( Yepennsie ). Hankmace Priobl. Kitace
Xpsmesblie poiobl. Knace Koctabie poiObl. [Toakmace XpsimekoctHsie poiobl. [logkmace
JBosikoapiamiue poiobl. [logknace Kucrenepsie ppiobl. Kinace 3emuoBoaHbIC (AMBHOUH).
Knacc IIpecmpikatomumecst (Pentunun). Kinace Ituns. Knacc Mnekonuraromue (38epH) .
Cymuarbie. OJHONIPOXO/IHBIE.

Bupycsl.

Crtpoenue. [IpoucxoxieHre BUPYCOB.

Cnucok J1adopaTOpPHBIX M NPAKTHYECKUX padoT B 7 Kiiacce

[Tpaktunyeckas paborta Ne 1 «3apucoBka cXeMbl CTPOSHHSI TPOKAPHOTHUECKON KIETKH, CXEMBI
Pa3MHOXKEHHUsI OaKTEpHiD».

JlaGopatopHast pabota Ne 1 «CtpoeHue miecHeBoro rpuda Mykopa.

[TpakTnueckass padota Ne 3. «Pacno3HaBaHue che100HBIX U STOBUTHIX IPUOOBY.
JlaGopatopHast pabota Ne 2. «}M3ydeHne BHEIIHETO BUIa U CTPOCHUS BOJIOPOCIIEH».
JlaGopatopnast pabota Ne 3. «3ydyeHue BHENTHETO BUJIa U CTPOCHUS BOJIOPOCIEIN».
JlaGopatopHast pabota Ne 4. «JI3ydeHne BHEIIHET0 BUJa U CTPOEHUS CIIOPOHOCSIIEr0 XBOIIAY.
[TpakTnueckass padota Ne 4. «M3ydyeHue BHEIIHETO BUAAa U BHYTPEHHETO CTPOCHHUS
MANOPOTHUKOBY. (Ha CXeMax)

JlaGopatopnast pabota Ne 5. «M3ydueHue cTpoeHus ¥ MHOTOOOpa3usi TOJJOCEMEHHBIX PACTCHHIN.
JlaGopatopHasi pabota Ne 6. «V3yueHne CTpOEHUS XBOH U IMIMIIEK XBOWHBIX PACTEHUI.
JlaGopatopnast pabota Ne 7. «3ydeHue cTpoeHus MOKPHITOCEMEHHBIX PACTCHUIY.
[Tpaktuyeckas pabota Ne 5. «PacnoznaBanmne Hanbosiee pacpocTpaHEHHBIX pacTeHHH cBOeH
MECTHOCTH, OIPE/IETICHUE X CUCTEMATHUYECKOTO MOJIOKEHUS.

JlaGopatopnast pabota Ne 8. « Ctpoenust HHPy30puu TyPenbKu APYrUX OJHOKIECTOUHBIX
KUBOTHBIX».

[Tpaktuyeckas padora Ne 6. «M3yueHue 1miakaToB ¥ TaOJIUI, OTPAXKAIOIIUX XOJI pereHepaluu y
TUAPBI».

[Tpaktuyeckas padora Ne 7. «OKu3HeHHbIE IUKIIbI TEYEHOYHOTO COCATIBINNKA U OBIYBETO LIEITHS.
[IpakTrueckas padota Ne 8. «OKu3HEHHBIHN UK Y€TTOBEYECKON aCKapUIbI.

JlaGopatopHas pabota Ne 9. « BHelHee cTpoeHue J10KIEBOTO YEPBsI».



JlaGopatopnast pabota Ne 10 . «BHemHee cTpoeHHE MOJUTFOCKOB.

[Tpaktueckas pabora Ne 9. «/3yueHre BHEIIHETO CTPOCHUS 1 MHOTOOOpa3ue YjIeHUC-
TOHOTHUX».

JlaGopaTtopnas padota Ne 11. «OcoOE€HHOCTH BHEITHETO CTPOCHHMS PHIO, CBSI3aHHBIC C UX 00-
Pa3oM KUZHUY.

JlaGopaTopnass padora Ne 12. «OcoOEHHOCTH BHEITHETO CTPOSHUS JIATYIIKH, CBSI3aHHBIC C €&
00pazoM KUZHU.

[Tpaktrueckas padora Ne 10. «CpaBHUTEIBHBIN aHAIM3 CTPOCHHUS CKEJIETOB YEPEIaxu, SIIEPHIIbI
U 3MEN.

[TpakTrueckas padota Ne 11. «OcoO€HHOCTH BHEIIHETO CTPOCHUS NITHUII, CBA3aHHBIC C UX
00pazoM KUZHU.

[TpakTrueckas padota Ne 12. «3ydeHue BHYTPEHHETO CTPOSHHUS MJICKOITUTAFOIIINX ).

Conep:xkanue yyeOHoro npeamera (8 kiacce).

Mecto yenoBeka B cucteMe HapcTBo JKMBOTHBIE. DBOJIIOLNA YelloBeKa. Pacel yenosexa.
Hctopusa u meToasl n3ydeHue opranusma yesiopeka. Kierounoe crpoenue opranusma. TkaHu u
oprasbl. CUCTEMBI OPTaHOB.

Koopannanus u peryiasiuus.

I'ymopanbHas peryssnus. CTpoeHue U 3HaueHue HepBHOM cucteMbl. CTpoeHue U GyHKLIUU
cnuHHOTO Mo3ra. CTpoeHne M (PyHKIIUH TOJIOBHOTO MO3Ta.

AHAIN3aTOPBHI.

3putenbHbIi aHanu3arop. CTpoeHue U PyHKIHUA T1a3a. AHAIM3ATOPBI CIIyXa U PABHOBECHSL.
KoxHo- MbllIeyHast yyBcTBUTENBbHOCTE. OOOHsAHUE. BKyc.

Omnopa u /IBu:kenue.

Koctu ckenera. Ctpoenue ckenera. Mpinpsl. PaGoTta mblm.

BuyTrpennss cpeaa opraHusma.

KpoBb. IMMyHUTET 1 Ipynisl KPOBH.

Tpancnopr BewecTs.

Opranbl kpoBooOpateHus. Pabota cepana. J[BuxkeHre KpoBH MO cOCy1aMm.

JbIxaHue.

CrpoeHue opraHoB JibIxaHus. 'a3000MeH B JIErKUX U TKAHSX.

IMumeBapenue.

[TumeBsle IPOAYKTHI, MUTATENbHBIE BEIIECTBA U MX IIPEBpallcHue B opranusMe. Ilumesapenue
B pOTOBOM nosiocTu. [InnieBapeHue B xKeIyaKe U KUIIEYHUKE.

O0OMeH BelecTs U JHEPIruu.

[Tnactuyeckuit 1 sHepreTudyeckuii oomeH. BuramMuHsl.

Bruigesienue.

CtpoeHue 1 3HaUeHHE MOUYEBbIICTUTEIbHON CUCTEMBI.

IHoxpoBbI Tena.

Crpoenue u GyHKIIUHN KOKU. POJIb KOXKM B TEPMOPETYJISLIUN OpraHu3Ma.

Pa3muosxenne.

ITonogas cucrema. OmIOAOTBOPEHNE U pa3BUTHE 3aposbliia. HacnencTBeHHbIE U BpOXKICHHBIC
3a00JeBaHMA U UX NpOodUIaKTHKA.

PasBurne yesioBeka. BospacTHble nmpoueccsl.

Pocrt u pa3zButHe yenoseka.

Beiciiasi HepBHAsA 1eSITEJIbHOCTb.

PedrnexropHas aesarenbHOCTh HEpBHOM cucteMbl. bonpcTBoBanue u con. Co3HaHue u
MmebinuieHue. Peus. [lo3HaBarenbHble porieccsl M UHTEUIEKT. [lamsate. [loTpeOnocT. OMonun u
TEMIIEpPAMEHT.

Yes10BeK U ero 310poBbe.



3nopoBbe yenoBeka. OkazaHue nepBoi 10BpaueOHON TOMOIU. BpeHble TPUBBIUKH.
3aboneBaHus yenoBeka. JlBuraTesibHas akTUBHOCTD U 3JI0POBBE YETIOBEKA. 3aKaJMBaHHE.
I'uruena yemoBeka.

Yes10BEK U OKpY:KAIOWIAsA cpeaa.

[Tpuponnas u counanbpHas cpeia ooburanus yenoeka. Ctpecc u ananrtanuu. buochepa u
yenoBek. Hoocdepa.

Cnucok J1adopaTOpPHBIX U MPAKTHYECKUX padoT B 8 Kiacce

JlaGopaTtopHnas pabora Nel «BrisBieHHE OCOOCHHOCTEH CTPOCHHS KIIETOK Pa3HbIX TKAHEH»
JlabopaTtophnast pabota N2 «3yueHue cTpoeHHs TOJIOBHOTO MO3Tay

JlaGopaTtopHnas pabdota Ne 3 «/3yueHue cTpoeHus 1 pabOTHI OpraHa 3peHUs»

JlaboparopHas pabota Ned «BrisiBIIeHHE 0COOCHHOCTEH CTPOCHUS TO3BOHKOBY

JlaboparopHas pabota Ne5 «BrpisiBlieHHE HAPYIICHUS OCAHKU M HAJTMYUS MIJI0OCKOCTOTIHS)
JlabopaTtopHnas pabota Ne6 «CtpoeHrne MUKPOCKOITUYECKOTO0 CTPOCHHSI KPOBU YEJIOBEKA U
JSTYIIKH

JlabopaTtopnast pabota No7 «Iloacuer mysbca B pa3HbIX yciioBusX. M3mepenue aprepuaibHOTO
TABJICHUS

Jlaboparopnas pabota Ne8 «/3MepeHne KU3HEHHON eMKOCTH JIeTKUX. [[pIxaTenbHble
JABHUKCHUS»

JlaboparopHas pabota Ne9 «Omnpenenenrne HOPM palliOHATLHOTO MUTAHUS

Jla6opaTtopnast pabora Nel( «3yueHne mpueMoB OCTaHOBKH KaWIISPHOTO, ApTEPHUATBHOTO U
BEHO3HOT'O KPOBOTCUYCHUSI

Conep:xanue yueOHOro npeamera (9 kiacc).

Beenenue. ['naBa 1. MHOroo6pasue >xuBoro Mupa. Y poBHHM OpraHHU3allii U OCHOBHbBIE CBOICTBA
JKUBBIX OPraHU3MOB.

CTpyKTypHasi OpraHu3anus )KUBbIX OPraHU3MOB.

I'maBa 2. Xumuueckasi opraHuzanus KJIeTKu

Heoprannueckue BemiecTsa, BXOIALIUE B COCTaB KIETKH. OpraHMYecKre BEIECTBA, BXOIALINE B
COCTaB KJIETKH.

I'naBa 3. O6MeH BelecTB U ITpeoOpa3zoBaHue 3HEpruu B KieTkH. [Inactuueckuit oOMeH.
buocunres 6enkoB. DHepreTnyeckuit ooMeH. CriocoObl MUTAHUS.

I'naBa 4. Ctpoenue u ¢pyHkuuu kierok. [Ipokapruoruueckas kierka. DykapuoTHUecKas KiIeTKa.
[enenue knetok. Knetounas Teopust CTpOEHUSI OpraHu3MoOB. Bupycel.

Pasznen 2

Pa3zMHOXeHME 1 MTHAMBUAYAJIBHOE Pa3BUTHE OPTaHNU3MOB.

I'maBa 5. PasmHoxeHHe opranu3mMoB. becrionoe pasmHoxenue. [1onosoe pasMHOXKEHHE.
Pa3ButHe MOJI0BBIX KIETOK.

['maBa 6. UnauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOHATIBHBIN TEPHOA
pa3Butus. [locTaMOproHaNBHBIN TEpUOJ pa3BUTHSL.

Paznen 3

HacnenctBeHHOCTh M1 N3BMEHYMBOCTH OPTraHU3MOB.

I'maBa 7. 3aKOHOMEPHOCTH HAcIEA0BaHUs TPU3HAKOB. OCHOBHBIE NTOHATHUS T€HETUKU.
['uOpunonornueckuit METO U3y4eHHs HacleA0BaHus pu3HaKoB. [lepBolil 3akoH Menens.
Bropoii 3akon Mennens. 3akoH 4ncToThl ramer. Tperuii 3akoH Menaens. AHanu3upyomue
ckpemuBanne. ClieIIeHHOE Hacaea0BaHue reHoB. ['eneTnka nona. HacnenoBanue npu3HaKkos,
CLIEIIJICHHBIX C II0JIOM

I'naBa 8. 3akoHOMepHOCTH U3MeHUUBOCTH. HacnencTBenHas (reHoTUnHyYecKas) i3MEHYHBOCTb.
HenacnencrBennas (peHoTunuyeckas) "3MEHUYNBOCTb.



I'maBa 9.Cenexuust pacTeHHi, )KUBOTHBIX U MUKPOOPTaHU3MOB. LIeHTpbl MHOTOOOpa3us u
MIPOUCXO0XKICHUS KYJIbTYPHBIX pacTeHU. CeneKius paCTeHUI 1 )KUBOTHBIX. CeleKuust
MHUKPOOPTaHU3MOB.

Pa3zpen 4

DBOJIIOIMS KUBOTO MUpa Ha 3eMJIe.

I'nmaBa 10. Pa3zButre Ouonoruu Ha 10JapBUHOBCKHM nepro. CTaHOBICHUE CUCTEMATHKH.
OpomtonmonHas Teopus JKana barucra Jlamapka.

I'nmaBa 11. Teopus Yapiza JlapBrHa 0 TPOUCXO0KICHUH BUIOB ITyTEM €CTECTBEHHOT'O 0TOOpa
HayuHble 1 connanbHO-3KOHOMHYECKHE ITPEAIIOCHUIKM BO3SHUKHOBEHUS Teopun Yapiiza
Hapsuna. Yuenne Yapinza Jlapuna 06 uckycctBeHHOM otOope. Yuenue Yapnsa JlapBuHa o
€CTECTBEHHOM OTOOpE.

I'nmaBa 12. CoBpeMeHHBIC PEACTaBICHUS 00 SBOTIONNHA. MUKPOIBOIIONUS U MaKPOIBOTFOITHS.
Bun, ero kputepuu u CTpyKTypa. DIEeMEHTApHBIC IBOIOIHOHHBIC (hakTOpbl. DOpMBI
€CTECTBEHHOI0 0TOOpa. | TaBHbIC HaMpaBIEHUS SBOIIOLUSA. THUIIBI YBOTIONUOHHBIX U3MEHEHUH.
I'naBa 13. IIpucnoco61eHHOCTh OPraHU3MOB K YCJIOBHSIM BHEILIHEHN Cpeibl KaK pe3ysibTaT
sBomonuu. [IpucnocoOuTenbHbie 0COOEHHOCTH CTPOSHUS U MMOBEACHHUSI )KUBOTHBIX. 3a00Ta O
notoMcTBe. PU3HOIOrMYECKHUE adaNTalNH.

I'naBa 14. Bo3HukHoBeHUE x13HU Ha 3emiie. COBpEMEHHbIE ITPEICTABICHUS] O BOSHUKHOBEHUHU
*Ku3HHU. HadanbHble 3Tanbl pa3BUTHS )KU3HU.

I'naBa 15. Pa3Butue xu3nu Ha 3emiie. JKu3Hb B apXeHCKYI0 U POTEPO30UCKYIO 3pbl. JKU3Hb B
MaJIe030MCKYI0 3py. JKH3Hb B ME3030MCKYI0 3py. JKH3Hb B KaiiHO30MCKYI0 3py. [Iponcxoxnenue
YeJloBeKa.

Pa3zpnen 5

B3auMooTHOLIEHUs OpraHu3MoB U cpejibl. OCHOBBI HKOJIOTHH.

I'naBa 16. buocdepa, ee ctpykrypa u pyHkuuu. KpyroBopoT BeniecTs B Ipupoze.
buoreoneno3ax u 6uoreHo3sl. Abuotudeckue GpakTopsl cpenasl. buotndeckue GpakTopsl Cpebl.
Twurb! cBs3eil MeXy OpraHu3MaMu 1 OHOIICHO3E.

I'maBa 17. buocdepa u uenosek. [Ipupoansie pecypcsl U ux ucnonb3oBanue. [locnencrus
XO3SIICTBEHHON JIE€ATEIbHOCTH YeJIOBeKa /IS OKpysKatolel cpeapl. OXpaHa IpUpOJIbl U OCHOBBI
palMOHAIBHOTO MPUPOIONOJIb30BAHUS.

Cnncok J1adopaToOpHBIX U MPAKTHYECKHUX padoT B 9 Kiacce

JlaboparopHas pabota Nel «/3ydeHune KIETOK U TKaHEH PacTEHUH U )KUBOTHBIX Ha TOTOBBIX
MHKpOIIpenapaTax»

JlaboparopHas paboTa No2 «BrisiBiIeHNE N3MEHYHUBOCTH OPTaHU3MOBY

JlaGopaTtopHnast pabota Ne3 «BrisiBieHre MpUCTIOCOOIEHUN Y OPTaHU3MOB K CpeJie OOUTaHUS »

Cnncok j1adopaTopHbIX padoT AJis1 peaju3anus 00pa3oBaTeIbHONH MPOrpaMMbl
€CTEeCTBEHHOHAYYHOH M TEXHOJIOIMYEeCKO HANpPaBJIeHHOCTel 0 Kypcey «buosornyeckui
KaJIelJ0CKOI» ¢ UCIO0JIb30BaHHeM 000opyaoBaHus HeHTpa «Touka poctay»

JIa6opaTopusle pa6orer PM3UOJIOT U PACTEHUI

JlaboparopHnas padota Ne 1. «3aBUCMMOCTb TpaHCIIUPAIMK U TEMIEPATYPHI OT IIIOIIAIU
MOBEPXHOCTH JINCTHEBY

JlaboparopHas padota Ne 2. «M3MepeHune BIaKHOCTU U TeMIIEpaTyphl B pa3HbIX 30HaX Kiiacca»
JlaGopatopHas pabota Ne 3. «/criapeHne BOJIbl TUCTBAMH JI0 U TIOCIIE TIOTUBAY»

JlaGopaTtopnast pabota Ne 4. TypropHoe COCTOSTHHE KIETOK

JlaGopatopHas pabota Ne 5. 3HaueHHe KyTHKYJIbl M IPOOKH B 3alllUTE PACTEHHUH OT UCTIAPEHUS
JlaboparopHnas padota Ne 6 O6HapykeHHnEe HUTPATOB B JIUCTHSIX



Ornenka (pU3MOIOTHYECKUX PE3EPBOB CEPACYHO-COCYUCTON CUCTEMBI

JlabGopaTtopHnas pabota Ne 1. «3mepeHne apTepraibHOTO JIaBJICHUS MPH MTOMOIIH U(PPOBOI
nabopatopuu Releon Lite”

Jlaboparopnas padota Ne 2 «DyHKIMOHAIIbHBIE TPOOLI HA PEAKTUBHOCTD CEPJCYHO- COCYAUCTOM
CUCTEMBD»

JlaGopaTtopHnas padora Ne 3. U3mepenue aprepuanbHOro aaBieHus. OnpeneacHue
CHCTOJINYECKOTO 1 MUHYTHOT'O 00BEMOB KPOBH PACUETHBIM METOJIOM

JlaboparopHas padota Ne 4. «OmnpeneneHre MUHYTHOTO 00bEMa KpOBOOOpaIlleH!s: KOCBEHHBIM
METO/IOM B ITOKO€ U TOCIIe (PU3NIECKON HArpy3KU»

JlaboparopHnas padota Ne 5. «OmnpeneneHre OCHOBHBIX XapaKTEPUCTUK apTEPHAILHOTO MYJIbCa
Ha JIy4EBOU apTepUn».

JlaboparopHas padota Ne 6. «OmnpeneneHue pyHKIMOHATBHOIO COCTOSIHUS CEPACYHO-
COCYAMCTON CUCTEMBD»)

JlaboparopHnas padota Ne 7. «OmnpeneneHue 3HEpro3aTpar Mo COCTOSHUIO CEPICUHBIX
COKpAILLICHUI»

Jlaboparopuas padota Ne 1. I'mazo-cepneunas npo6a I'. lanmau — b. Amaepa (G. Dagnini; B.
Aschner)

Jlaboparopuas padota Ne 2. «OneHka pyHKIMOHATEHOTO COCTOSIHHSI BET€TAaTHBHOW HEPBHOU
CHCTEMBI».

JlaGopaTtopnast pabota Ne 3. «OnpeneneHre KO>KHO-COCYTUCTOMN peakiuu (MEeToI
nepmorpaduszma)y

JlabopaTtopHnast pabota Ne 4. «OreHka BEreTaTUBHON peaKTUBHOCTH aBTOHOMHOW HEPBHOMU
CHUCTEMBI (OpTOCTaTHYECKAs IPoda)»

JlaGopaTtopHnas padota Ne 5. «Onpenenenrue peakTUBHOCTH MMAPACUMITATUYECKOTO OT/AelIa
ABTOHOMHOI HEPBHOI CUCTEMBI (KJIMHOCTaTHYECKast Ipo0a)»

Jlaboparopnas pabota Ne 6. «Ouenka BereTatuBHOro obecriedenus (mpoda MapTuHerTa)»
JlaboparopHnas padota Ne 7. «JIpixaTenbHo-cepaeuHblii peduiekc ['epunra»

JlaGopatopHas pabota Ne 1. «/3mepenne oObema rpyIHON KIETKH y YelloBeKa IPH JbIXaHUN
JlaGopaTtopHnast pabota Ne 2. «OnpeeneHre 4acTOThI JbIXaHUS B MIOKOE U TIOCIIe (PU3NUECKON
HATpy3Kn»

Jlaboparopnas padota Ne 3. «HopmanbsHble mapamMeTpsl peciupaTOpHON PyHKIIUN»
JlaboparopHnas pabota Ne 4. «OrieHKka BEHTUISIIMOHHON PYHKIIMU JTETKUX)

JlabopaTtopHnast pabota Ne 5. «Kak mpoBepuTh caTypaluio B JOMAIIHUX YCIOBUIX)
JlaGopatopHas pabota Ne 6 «/3ydyeHue KMCIOTHO-IIETOYHOr0 OanaHca MUIIEBBIX MPOIYKTOBY

MUKPOCKOIIMYECKHUE NCCIIEAOBAHMUA Jlabopatopnas pabota Ne 1 «IIpurorosnenue
npernapara KJIETOK COYHOW YeUTyH JIYKOBHUIIBI JTYKa

JlaboparopHnas pabota Ne 2 CTpoeHHe pacTUTENbHON KISTKH

JlaGopaTtopHnast pabota Ne 3 «I1nazmonu3 u aemiazMosn3 B KJIETKaX pacTeHUN»
Jlaboparopnas pabota Ne 4 «OcoOEHHOCTH pa3BUTHS CIIOPOBBIX PACTCHUN )

JlabopaTtopHnas pabota Ne 5 «CpaBHHUTENIbHAS XapaKTEPUCTHUKA OJTHOKIECTOUYHBIX OPTaHU3MOBY
JlaGopatopHas padota Ne 6 «OCOOEHHOCTH BHYTPEHHETO CTPOEHUS JI0KIECBOTIO YEPBsI»
JlaGopaTtopnast pabota Ne 7 «MeToabl IUTOJIOTHIECKOTO aHAIM3a TTOJIOCTH PTa
JlaboparopHnas pabota Ne 8 «Habmronenue a3 MuTO3a B KIETKAX PACTCHUI»

JlaGopaTtopHnas pabota Ne 9 KononuansHble MOHATHBIE BOJIOPOCTH

Jlaboparopnas pabota Ne 10 «BnusiHue cpepl Ha KJIETKH KPOBU YEITOBEKa»

SKOJIOI'MYECKUE NCCIIEAOBAHMUS JIaboparophras pabota Ne 1 «MeToab! u3mepeHust
abnoTudeckunx (hakTOpPOB OKpYyXKarolien cpeibl (onpenenenue pH, HUTPaTOB U XJIOPUIIOB B
BOJIE)»



JlaGopatopHas padota Ne 2 «O1ieHKa ypoBHsI 3arpsi3HEHUS aTMOC(HEPHOTO BO3AyXa BEIIECTBAMH,

MOMAIAIOLIMMU B OKPY>KaIOIIYIO Cpefy, B pe3yibTare padoThl aBTOTPAHCIIOPTa

Jlaboparopnas padota Ne 3 «DoTOTpOINN3M Y pacTEHUII»

Pabouas nmporpaMma paccMaTpuBaeT CleAyollee pacupeaeieHue yueOHOro Matepuaina

TemaTn4eckoe IJIAHUPOBAHHE 5 kaace

Ne Pa3aennl, TeMbl BXOJsIIIHE B IPOrPaMMy Koxa-Bo yacos
n/n

Paznen 1. 7KuBoii opranusm: crpoenue u usydenue (16 1)

1 UYro Takoe KUBOI OPraHU3M. 2

2

3 Hayka o xwuBoii ipupoie 2

4

3) MeTto/1bl U3y4YeHUS IPUPOBIL. 2

6

7 YBenuuurenbHble TPUOOPHI. 2

8

9 JKuBble KIeTKH. 2

10

11 XUMUYECKUH COCTaB KIETKHU. 2

12

13 BemiecTBa u siBleHUsI B OKPYKAIOIIEM MHUPE. 2

14

15 Benukue ecTecTBOMCIBITATENH. 2

16

Pasnen 2. MuorooOpasue :kuBbix opranu3Mos (30 1)

17 Kak pa3BuBasach >Ku3Hb Ha 3eMIIe. 2

18

19 PazHo0Opasue xKuBoOro. 2

20

21 bakrepun. 2

22

23 ['puOBI. 2

24

25 OO6mas xapakTepucTika pacrenuii. Bogopocinu. 2

26

27 Mxwu. 2

28

29 [TanopoTHHKH. 2

30

31 I"'onocemeHHbIE pacTeHUs. 2

32

33 [ToxpeiTocemennblie (L[BeTkoBBIE) pacTeHuUs. 2

34

35 3HaveHHe pacTEHUH B MPUPOJIE U )KU3HU YEIIOBEKa. 2

36

37 O61mas xapakTepucTUKa )KUBOTHBIX. [Ipocreiiniue. 2

38




39 becriozBoHouHBIE. 2
40
41 [To3BoHOYHBIE 2
42
43 3HavYeHHE )KUBOTHBIX B IIPUPOJIC. 2
44
45 3HaueHUE )KUBOTHBIX B KU3HU YEJIOBEKA. 2
46
Pasznea 3. Cpena oouranus :xkuBbIx opranu3mos (10 v)
47 Cpena oburanus. JKojaorudeckue HakTopsl. 2
48
49 JKu3Hb Ha pa3HBIX MaTepUKaX. 2
50
51 [TpupoaHbie 30HBI 3eMITH. 2
52
53 JKu3Hb B MOPSIX M OKEaHaXx. 2
54
55 Yrto MBI y3HaIIM O kUBOI npupoe. Ku3Hp Ha 3emie. 2
56
Paznen 4. Yesoek Ha 3emure (12 1)
S7 Kak uenoBek nosiBuscs Ha 3emiie? 2
58
59 Kak genoBek n3mMeHm1 3eMIIio. 2
60
61 Kuznub o yrpo3oi. 2
62
63 He craner nu 3emiis mycTbiHER? 2
64
65 310pOBbE YeTOBEKa M 0€30MacCHOCTh KHU3HHU. 2
66
67 [ToaroToBka K ucciea0BaTeILCKOMY MTPOEKTY MO BEIOPAHHOM 2
68 npo0JiemMe.
TemaTH4yeckoe MIaHupoBaHue 6 Kiacce
Ne Pa3nesibl, TeMbI BXOASIIIME B MPOrPaMMy Koxa-Bo yacos
n/n
Yactp 1. CTpoeHHE :KUBBIX OPraHu3MoB (28 4)
1 YeM KHUBOE OTIINYAETCSA OT HEKUBOTO 2
2
3 XUMHUYECKU COCTAB KIETKU 2
4
5 CrtpoeHne pacTUTENIBHOMN KIETKH 2
6
7 CrpoeHnue )XKMBOTHOM KIIETKHU. 2
8
9 Jlenmenue KiIeTKU 2
10
11 TkaHu pacreHui 2
12
13 TkaHU KUBOTHBIX. 2




14

15 OpraHbl IBETKOBBIX paCTEHUN
16
17 OpraHbl LIBETKOBBIX pacTeHUN
18
19 [Tnonst
20
21 Cems
22
23 Oprasbl 1 CUCTEMBI OPT'aHOB KUBOTHBIX
24
25 Opranu3M Kak eIuHOE 11eI0e
26
27 O6006menue mo Teme «CTpOeHHE KUBBIX OPTaHU3MOB)
28
Yacrs 2. ’KuzHenesiTeJIbHOCTH pacTUTENbHOT0 opranu3ma (30 4)
29 [luranue u nuieBapeHue
30
31 Hpixanue
32
33 TectupoBanue 3a I momyroaue.
34
35 TpaHCTIOPT BEIIECTB B OpraHU3Me.
36
37 Brinenenune
38
39 OOMeH BelecTB y pacTeHUu
40
41 OOMeH BellecTB ¥ SHEPTUU Y KUBOTHBIX
42
43 Ckener- onopa opranusma
44
45 JBukeHue.
46
47 Koopaunanus u perynsuus
48
49 becnonoe pazmHoxeHHe
50
o1 [TosoBOE pa3MHOKEHNE pacCTEHUIN
52
53 Poct u pa3BuTHe pacTeHmit
54
55 Poct 1 pa3BuTHE JKUBOTHBIX
56
57 O6006menue o Teme «Ku3HnenesTeIbHOCTh PACTUTEITLHOTO
58 OpraHu3Ma
Yacrs 3. Opranusm u cpeaa (10 v)
59 Cpena obutanus
60
61 DKonorndeckue (GaxTOpb

62




63 [Tpupoausie coodmecTa 2
64
65 O6o6menue 1mo Teme «OpraHu3M | cpezia 2
66
67 KoHTposbHas pabota 3a Kypc Onosioruu 6 Kiacc. 2
68
TemaTH4eckoe NJIaHUPOBaHHE 7 KjIace
Ne Pa3aenbl, TeMbl BXOJsIIHE B IPOrPaMMy Kou1-Bo yacoB
n/n
1 MHoroo0pasue KMBOTro 1 HayKa CUCTEMATHKa. 1
HapcrBo 6akTepun (3 4)
2 [TonmapcTBo HacTosIME OAKTEPUU 1
3 [ToanapctBo ApxeOakTepuu: 0COOEHHOCTH CTPOEHMS, 3HAUEHUE B 1
IPUPOJIEC 1 )KU3HU YEJIOBEKA.
4 [ToanapctBo OkcubakTepun: 0COOEHHOCTH CTPOEHHUs, 3HAUYCHHE B 1
IPUPOJIC 1 )KU3HU YEJIOBEKA.
HapcrBo I'pubos (5 4)
3) [MapctBa I'prObl. OCHOBHBIE YEPTHI OPraHU3aLUN MHOTOKJIETOYHBIX 1
rpuooB.
6 Otnenbl XUTPUAUOMEKOTA, 3UroMHKOTa: 0COOEHHOCTH 1
KHU3HEICATEIIFHOCTH M PACIPOCTPAaHEHHS, 3HAYCHUE B MPHUPOJE U
KHU3HH YeJIOBeKa.
7 Otnen Ackomukora, wuianm Cymyarble TpuOB: OCOOCHHOCTH 1
KU3HEIEATEIIbHOCTY M PACIpOCTPAaHEHUs, 3HAUEHUE B MPHUPOJE U
JKU3HH YEJIOBEKa.
8 Otnen basuanomukoTa: OCOOEHHOCTH KHM3HEIEATETBHOCTH U 1
pacnpocTpaHeHusl, 3HAYCHUE B IPUPOJIE U KU3HHU YETIOBEKA.
9 Hecosepmiennbie rpubsl.  Otaen  OomukoTa:  0COOEHHOCTH 1
KHU3HEIEATEIIFHOCTH M PACIpPOCTPAaHEHHS, 3HAYCHUE B MPHUPOJE U
KHU3HH YeJIOBeKa.
I'pynna aumaitHuku (2 4)
10 OO011ast XapaKTepPUCTHKA JIUIIAHHUKOB. 1
11 Oco0eHHOCTH KU3HEACSITEIbHOCTH JIUIIAHHUKOB. 1
HapcTrBo Pacrenus (24 u)
Husmme pacrenus. I'pynna orae10B BOI0OPOC/IN.
12 OTnUuuTENbHbIE IPU3HAKU PACTUTEIbHBIX OPTaHU3MOB. 1
13 OO11ast xapakTepUCTHKa BOAOPOCIIEH KaK ApeBHEHIIECH rpymIibl 1
pacTeHHil.
14 OCOOEHHOCTH Pa3MHOXKEHUS U PA3BUTHUSL BOJIOPOCIEH. 1
15 Mmuoroo6pasue Bogopocineit. Otaen 3eneHbie BOJAOPOCIH. 1
16 Mmuoroo6pasue Bogopocineir. Oraen Kpacabie BOgopociu. 1
17 Mmuoroo6pasue Bogopocneit. Otnen bypsie Bogopociu. 1
Beicine pacrenus. Oraen MoxoBuaHblie
18 OO011ast XapakTepUCTHKA MMOALApCcTBa BrIcine pacTeHus. 1
19 Otznen MoxoBuiHbIe: 0COOEHHOCTH CTPOEHUS M PA3MHOXKEHHUS. 1
20 Ortnen [1nayHOBUAHBIE: OCOOCHHOCTH CTPOEHUS U Pa3MHOKEHUSI. 1
21 Otnen XBoueBUHbIE: 0COOCHHOCTH CTPOCHUSI U PA3MHOKEHUSI. 1
22 Otnen [TanopoTHUKOBUTHBIE: 0OCOOEHHOCTH CTPOCHUS U 1




| pasmuOXeHus1.

Cemennble pactenns. Otaen I'osioceMeHHbIE

23 [TporcxoxaeHne 1 0OCOOCHHOCTH CTPOCHHS TOJIOCEMEHHBIX 1
pacTeHHIl.

24 OCcoOEHHOCTH CTPOCHHMS TOJIOCEMEHHBIX PACTCHHIA. 1

25 Oco0eHHOCTH CTPOEHUS F'0JIOCEMEHHBIX PACTEHUH. 1

26 Oco0eHHOCTH Pa3MHOXKEHHUS TOJIOCEMEHHBIX PACTEHUH. 1
MHoroo6pa3ue roJJoCeMeHHBIX PacCTeHUI.

IlokpbiTOCEMeHHbIe (IIBETKOBbIE) PACTEHHUS

27 [TporcxoxaeHrne U 0COOCHHOCTH CTPOCHHMSI ITOKPHITOCEMEHHBIX 1
pacTeHHIl.

28 CTpoeHne MOKPHITOCEMEHHBIX PACTECHUH. 1

29 OCOOEHHOCTH Pa3MHOXKEHUS IIOKPHITOCEMEHHBIX PACTCHUH. 1

30 Kiacc JIBynoibpHBIC: XapaKTepHbIE 0COOCHHOCTH pacTEHUN 1
cemerictea KpecrouserHsle.

31 Knacc /IBynonbHbIe: XapakTepHble 0COOEHHOCTH PacTeHUN 1
cemerictsa Po3onseTHsle.

32 Knacc /IBynonbHbBIE: XapaKTepHbIE OCOOCHHOCTH PaCTCHHMA 1
cemerictsa [laci€HoBEIE.

33 Kiacc OniHomobHbBIE: XapaKTepHBIE 0COOEHHOCTH PacTCHUN 1
cemeiicTBa 31aKoBbIE.

34 Kinacc OgnonomnpHbIe: XapakTepHble 0COOCHHOCTH PAaCTEHUMN 1
cemerictBa Jluneitnele.

35 MHoroo6pasue, pacnpocTpaHEHHE MOKPHITOCEMEHHBIX PACTCHUH, 1
UX 3HaUYCHUE B MPUPOJIE U KU3HU YeIIOBEKA.

HapcTrBo KusortHsle (32 4)

HoxuapcTrBo OHOKIETOYHBbIE

36 [ToxmapcTBo OMHOKIIETOUHBIC 00IAsT XapaKTePUCTHKA. 1

37 Tun CapxkoxryrukoHocusl. Knace )Kryrukosble. 1

38 Tun Uudy3opun. MHOroobpasue ux poiib B OMOLIEHO3aX. 1

IMoauapcTrBo MHOroOKJIeTOYHBIE )KUBOTHBIE

39 OOm1ast xapakTepucTiKa. TUM MpocTeiiire MHOTOKJIETOYHBIE - 1
TyOKH.

40 Tun Kumeunononoctaeie. Kiace ruapouasie. 1

41 Kinacc Cumndonanbie 1 KOpaJiibl. 1

42 Tun mnockue uepsu. Kitacc Pecununble yepBH. 1

43 Knaccs! CocaJIbIIMKOB U JIGHTOUHBIX YEPBEH. 1

44 Tun Kpyrisie uepsu. 1

45 Tun Kpyrnsie yepBu. CBOOOJHOKHUBYIINE U TAPAZUTUYECKHE. 1

46 Tun Konpuarsle yepBu. Kiacc MHOrOIEeTHHKOBEIE, 1
MaJIOIIETUHKOBBIE, THSIBKH.

47 Tun Mosurockw. 1

48 Knaccel: Bproxonorue, JIBycTBopuaThie 1 [ 0JI0BOHOTHE MOJUTIOCKU 1

49 Tun Ynenuctonorue. I[Iporcxoxaenne 1 0coOeHHOCTH 1
OpraHu3aIni.

50 Knacc PakooOpa3zHsle. 1

51 Kracc [1aykooGpasHbie. 1

52 MHuoroo0pa3ue YneHUCTOHOTUX. 1

53 Tun Urinokoxwue. 1

54 Tun Xopnoseie. [Tontun becuepennsie 1

[Toarun ITo3BoHOUHBIE (UepenHbIe).




55 Hanxnacc PrIObI. 1

56 Knacc XpsiieBbie pbIObI (aKyJIbl, CKaThl). 1

57 Kitacc KocTHbie pHIOBI. 1

58 Knacc 3eMHOBOHEIE. 1

59 becxBocThie, XxBocTaThie B Oe3HOTHE aMDuOUH. 1

60 Knacc IIpecmbikarormmecs. 1
CrpyKTypHO-(QYHKIMOHAIbHAS OPraHU3alUs IPECMbIKAIOIINXCSI Ha
pUMepe SIIEPHILIBL.

61 Pacnpoctpanenue u MHOrooOpasue GopM penTHINi. DKOIOTUSI U 1
3HA4YEHUE NPECMbIKAIOIINXCSL.

62 Knacc IItunpl. BHemHuii Bug u cTpoeHue. 1

63 Pa3zmMHoOXeHHE ¥ pa3BUTHE TITHIL. 1
OKOJIOTUYECKHUE TUIIBI ITULl. 3HAYECHHUE.

64 Kinacc Mnekonuratomue. [Tpoucxoxnenue. 1
CtpyKTypHO-(pYHKIMOHATIbHAS OPraHU3aIUs MICKOITUTAIOIINX Ha
npuMepe COOaKH.

65 Pa3MHOXeHNEe MIEKOTTUTAIOIIHX. 1
OcHoBHble oTpsiipl: HacekoMosinnble, Pykokpbuibie, I'pbI3yHbl,
3aitiieoOpasHbie, XHUITHBIC.

66 Ocnosuble otpsabl: Jlacronorue, KurooOpasusie, 1
HenapuokoneiTHele, [laprokonsiTHsle, [ Ipumatsl.

67 Bupycel. O0miast xapakTepucTHKa U CBOWMCTBA BUPYCOB. 1
B3anmopnencTeue BUpyca M KIETKH.

68 KonTponbHas paboTa 3a Kypc. 1

TemaTH4eckoe njaHupoBanme 8 Kiace
Ne Pa3nennl, TeMbI BXOASALIHME B IPOrpaMMy Kon-Bo yacos
n/n

Pa3nes 1. MecTo 4enoBeKka B cucTeMe OPraHu4ecKkoro mupa (8 1)

1 MecTo yenoBeka B CUCTEME 11ApCTBA KUBOTHBIE. 1
2 DBOTIONINS YETIOBEKA. 1
3 Pacel coBpeMEeHHOr0 4esoBeka. 1
4 VicTopus U MeTOJIbl H3yYEHHs] OPraHU3Ma YeJIOBEKa. 1
5 KnerouHoe crpoeHne opranusma. 1
6 OO61uwmii 0630p opraHu3Ma 4eJoBeKa. 1
7 TkaHu ¥ OpraHbl. 1
8 CucTeMbl OpraHos.

Koopaunanus u peryasiuus (7 4)

9 ['ymopanbHast perysisl. 1

10 CtpoeHue 1 3HaUEHHE HEPBHON CHUCTEMBI. 1

11-12 | Crpoenue u GyHKINU CIIMHHOTO MO3ra. BereratuBHast HepBHAs 2
cucTema.

13-14 | Crpoenue u GyHKIMU TOJIOBHOTO MO3Ta. 2

15 [Tonyrrapust 60JBIIOTO MO3Ta. 1

Anajunsaropsl (7 4)

16 CTpoeHre CEeHCOPHBIX CHCTEM (aHAJIN3aTOPOB) U UX 3HAUEHUE 1
17-18 | 3putenpHbiit ananu3atop. CTpoeHue M QyHKIMH II1a3a. 2
19-20 | Amammzaropsl ciryxa u paBHOBecHs. CTpoeHHe 1 paboTa opraHa 2




ciyxa.

21-22 | KoxXHO-MBIIIEYHAsI 9yBCTBUTEIBHOCTh. OOOHATEIBHBIN U BKYCOBOIA 2
AQHAJIN3aTOPBIL.
Omnopa u nBuzkeHue (6 4)

23-24 | CrpoeHue u GyHKIIUU CKeJIeTa YeJIOBEKa. 2

25-26 | Crpoenue ckenera. CoeIMHEHUS KOCTEH. 2
27 Crpoenue u GyHKIIMHA MBITIII. 1
28 Pabora mprmi,. 1

BuyTpennss cpena opranusma (4 4)

29-30 | CocraB u (hyHKIMM BHYTPEHHEH cpebl opranu3ma. Kposs u e 2

dyHKINN.

31-32 | Buapl ummyHuTeTa ['pynmsl KpOBH. 2

Tpancnopt Bemects (3 4)
33-34 | Opranbpl KpOBOOOpAIICHHUS. 2
Crtpoenue u pabora cepana. Perynsius paboTsl cepra.
35 JIBH>KeHHE KPOBH 110 COCY/IaM. 1
JAbixanme (3 4)
36 CTpoeHre OpraHoB JIbIXaHUS 1
37-38 | 'a3000MeH B JIETKUX M TKaHSX. JpIXaTeIbHbBIC BMKCHUS. 2
IumeBapenne (4 4)
39 [TunieBble TPOAYKTHI, MUTATEIbHBIC BEIIECTBA U UX MPEBpAILCHUS B 1
OpraHu3Me.
40 ITumeBapeHye B pOTOBOM MOJIOCTH. 1
41-42 | IIumeBapeHue B xKenyaKe U KUIIeYHUKe. BcacbiBaHre MUTaTebHBIX 2
BEIIECTB.
OOmeH BeniecTB M 3Heprum (2 4)
43 [Tnactuyeckuil 1 SHEpreTu4eckuii OOMeH. 1
44 BuTaMuHbI ¥ UX pOJIb B OpraHU3ME. 1
Boigesenue (2 u)
45-46 ‘ CrpoeHue U 3HaYeHHE MOYEBBIIETUTELHON CHCTEMBI. 2
IToxpossl Teaa (2 4)
47 Ctpoenue u pyHKIMM Koxku. Tepmoperynsiuusi. 1
48 Pounb koxu B TepMoperysiiuu opranusMa. [ uruena koxu. Koxasie 1
3a00JI€eBaHUS.
Pa3muo:xenue (3 1)
49 KeHnckas n Mmykckas penpoayKTUBHas (II0J0Bast) cUCTEMA. 1
BHyTpuyTtpoOHOE pazBuTHE.
50 HacnencrBenHble v BpOXKAEHHbBIE 3a00€BaHUS M UX NPOPUIAKTHKA. 1
51 Bpoxxnénnsie 3a0oneBanus. MHpekuu, nepeaarnmecs NoJIoBbIM 1
ITYTEM.
Pa3Burtue yesoBeka. Bospacrubie npoueccsi (1 4)
52 | Poct u pa3sBuTHE yeoBEKa. 1
Bricuiasi HepBHasi 1eITeJbHOCTD (7 4)

53-54 | PednexTopHas AesT€IbHOCTh HEPBHOM CUCTEMBI. 2
55 BonpcTBoBanue u CoH. 1
56 Co3Hanue 1 mMbllieHue. Peusb. 1
57 Ilo3HaBaTenbHbIE MTPOLIECCHl U UHTEJUICKT. 1
58 [TamsiTh 1 00y4eHue. 1
59 [Torpe6HOCTH. DMo1Mu. TemnepameHT 1

Yes10BeK U ero 310poBbe (6 1)
60-61 ‘ 3nopoBbe yenoBeka. OkazaHue nepBor JOBpaueOHOM MOMOIITH. 2




62 Bpenubie mpuBbIYKH. 1
63 3a0oseBaHus YeJIOBEKA. 1
64 JIBurarenbHasi akTHBHOCTD U 3JJOPOBBE UEIOBEKA. 1
65 3akaivBaHue. | nrueHa yenoBeka. 1
Yes10BeK U OKpYyskaomas cpeaa(2 4)
66 [TpuponHas u counanbHas cpena oburanus yenoeka. Ctpecc u 1
aJlanTaIyH.
67 buocdepa n yenosek. Hoocdepa. 1
68 KonTponbHas pabota 3a Kypc. 1
TemaTHyeckoe IJIaHMPOBaHUE 9 Kiace
Ne Pa3znesibl, TeMbl BXOASIIIME B IPOrPaAMMYy Kou-Bo
n/n 4acoB
1 Beenenue. ['maBa 1. MHOrooOpasue kuBoro Mupa. Y poBHU 1
OpraHu3allii 1 OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
Paznen 1 CrpykrypHasi opraHu3anusi ;KkMBbIX OPraHM3MOB.
I'naBa 2. Xumuueckasi opraHuzaius KJIeTKU
2 Heopranuyueckue BemecTBa, BXOSIINE B COCTAB KIETKH. 1
3 Opra"uyeckue BENIeCcTBa, BXOISAIINE B COCTAB KJIETKU. 1
I'naBa 3. O6MeH BelecTB U NpeoOpa30BaHUE SHEPTUU B KIETKU
4 [Tnactuyeckuit oomeH. bruocunTes 6enKoB. 1
3) OHeprerudeckuii oomeH. CnocoObl MUTaHUS. 1
I'naBa 4. CtpoeHue u GyHKIMH KIIETOK.
6 [TpokapuoTnueckas KieTka. 1
7 DykapuoTtudeckas kierka. [{utomiasma. 1
8 OykapuoTudeckas Kietka. SAnpo. 1
9 JleneHue KIETOK. 1
10 Knerounas Teopusi cTpoeHUsl Opranu3MoB. Bupycsl. 1
11 O6061mmenue no pazaeny «CTpyKTypHast OpraHu3alus KUBBIX 1
OpPTraHU3MOBY
Paznen 2
Pa3MHoOXeHHe U MHIUBHUIyaJIbHOE Pa3BUTHE OPTaHU3MOB.
I'maBa 5. Pa3MHOXK€EHHE OpPraHn3MOB.
12 becrnonoe pazMHOXEHHE. 1
13 ITosoBO€ pazMHOkeHUE. Pa3BUTHE MOJIOBBIX KIETOK. 1
I'naBa 6. UnauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3)
14 OMOpHOHATBHBIN EPUOJT PA3BUTHS. 1
15 [TocTaMOpHOHANIBHBIN IEPUOJT PA3BUTHSL. 1
16 O6o0061enne 1o pasneny « PasmMHoxxeHue 1 MHAMBUIYaTbHOE 1
pa3BUTHE OPTAHU3MOB)
Paznen 3
HacneicTBeHHOCTh M M3MEHUYMBOCTH OPTaHU3MOB.
I'1aBa 7. 3aKOHOMEPHOCTH HACJIEIOBAHMS IPU3HAKOB.
17 OCHOBHBIE IOHATHS T€HETHUKH. 1
18 TectupoBanue 3a | 4eTBepThH 1
19 ['n6pua0I0ruyecKnii METO1 3Y4EHHs HAaCJIeJOBAaHUS IIPU3HAKOB. 1
20 ITepBerit 3akon Menensi. 1
21 Bropoii 3akoH Menaens. 3akoH YUCTOTHI TaMeT. 1
22 Tperuit 3akoH Menens. AHaIM3UPYIOLINE CKPELMBAHUE. 1




23 CreruieHHOe HaCJIEIOBaHNE I'eHOB. 1

24 I'enetuka nona. HacienoBanue Npu3HaKOB, CLEIUICHHBIX C ITOJIOM. 1
I'1aBa 8. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH.

25 HacnencrBenHas (reHOTUNIMYECKAs )U3MEHYMBOCTh 1

26 HenacnencrBennas ((heHOTUTIMYECKAS) U3MEHYHBOCTb. 1
I'maBa 9.Cenexuus pacTeHUH, >)KUBOTHBIX 1 MUKPOOPTIaHU3MOB.

27-28 | LenTtpsl MHOr00Opa3usi U NPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUH. 2
29 Cenekius paCTCHUI W )KUBOTHBIX. 1
30 Cenexnus MUKPOOPTaHU3MOB. 1
31 O0600menue no pazaeny «HaciaeacTBEHHOCTh M1 U3BMEHUHUBOCTD 1

OpPTaHU3MOBY
Pa3zpen 4
DBOJIIOIMS )KUBOTO MUpa Ha 3eMJI€.
I'nmaBa 10. Pa3zButre OMonOruy Ha TOJAPBUHOBCKHI TIEPUOI.
32 CTaHOBJIEHHE CUCTEMATHUKH. 1
33 OpomonnonHas Teopus JKana batucra Jlamapka. 1
34 TectupoBanue 3a 2 4€TBEPTh 1
I'naBa 11. Teopus Yapiza JlapBuHa 0 IpouCcX0XkK/I€HUU BUIOB IyTEM €CTECTBEHHOI0 0TOOpa
35 HayuHble 1 colnaabHO-9KOHOMUYECKUE TPETOCHUIKH 1
BO3HUKHOBEHHMS Teopun Yapnza /lapeuna.
36 Yyenne Yapnza Japsuna 06 ncKkycCTBEHHOM 0TOOpE. 1
37 VYuenue Yapnsza JlapBrHa 0 €CTECTBEHHOM OTOOPE. 1
I'naBa 12. CoBpeMeHHBbI€ IpeicTaBIeH s 00 3BOMIOIMH. MUKPO3BOIIONUS M MAKPOIBOJIIOLIHS.
38 Bun, ero kpurepuu u CTpykTypa. 1
39 DJIEMEHTAPHBIC IBOJIIOIIMOHHBIC (DAKTOPBHI. 1
40 ®DopMBI €CTECTBEHHOT'O 0TOOpA. 1
41 I J1aBHBIC HAIIpaBIEHUS YBOJIOLUS. 1
42 Tunbl 5BOJIIOLIMOHHBIX H3MEHEHU. 1
I'maBa 13. IIpucnoco61eHHOCTh OPraHU3MOB K YCJIOBHSIM BHEIIHEH Cpefibl KaK pe3yibTar
HBOJTIOIHH.
43 [TpucnocoOuTenbHbIe 0COOEHHOCTH CTPOSHHUS U MIOBEICHUS 1
JKUBOTHBIX.
44 3a00Ta 0 MOTOMCTBE. 1
45 DU3HOTOTUYECKHE Il TAIlUHU. 1
I'naBa 14. Bo3HUKHOBEHUE )KM3HU Ha 3emiie
46 CoBpeMeHHBIE TTPEICTABJIICHHS O BOSHUKHOBEHHUH KU3HH. 1
47 HauvanpHble STansl pa3BUTHUS )KU3HMU. 1
I'naBa 15. Pa3zBurtue xu3Hu Ha 3emie.
48 JKu3Hb B apXecKyro U TPOTEPO30IMCKYIO IPHI. 1
49 2Ku3Hb B aneo30ickyo spy. 1
50 JKv3Hb B ME3030HCKYIO 3pY. 1
51 Ku3Hb B KaitHO30MCKYIO 3pYy. 1
52 [TponcxoxaeHrne YeI0BeKa. 1
53 O06o0meHue 1Mo pazaeny «IBOJIOIHS KUBOTO MUPa Ha 3eMJIIe.» 1
Pa3zpnen 5
B3anMooTHOIIEHNsT OpraHu3MoB U cpeibl. OCHOBBI 9KOJIOTHH.
I'maBa 16. buocdepa, ee ctpykrypa u GyHKIUH.
54 CrpykTypa 6uochepsi. 1
55 TectupoBanue 3a 3 4ETBEPTh 1
56 KpyroBopot BemecTB B mpuUpoJIe. 1
S57 HcTtopust hopMupoBaHus MPUPOJHBIX COOOIIECTB KUBBIX 1




OpPTraHU3MOB.

58 Buoreoneno3ax 1 OMOIEHO3HI. 1

59 AOuoTtndeckue (HaKTOpbl CPEIbI. 1

60 WHTEeHCUBHOCTD JIeHCTBHS (DAaKTOPOB CPEIBI. 1

61 buotnueckue pakropsl cpenbl. TUIBI CBSI3el MEXy OpraHu3MaMu 1
u OuoreHose.

62 buotnueckue GakTopsl cpenpl. B3auMOOTHOIICHUS MEXKTY 1
OpraHu3MaMH.

I'masa 17. buocepa u uenosex.

63 [TpupoaHbie pecypchl U UX HCIOJIb30BaHUE. 1

64 [TocnencTBus X034MCTBEHHOM JEATEIBHOCTH YEIOBEKA JIJIS 1
OKPY’KalolIen Cpebl.

65 OxpanHa npupoibl ¥ OCHOBHI PAIIMOHATILHOTO MTPUPOIOTIOIB30BAHUSI. 2

66

67 KonTponbras paboTa 3a Kypc. 2

68




