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PA3JIEJI 1. KOMIIVIEKC OCHOBHbBIX XAPAKTEPUCTHUK ITPOI'PAMMBbI

INOACHUTEJIBHASA 3AIINCKA

Peannsanus 1aHHOM POrpamMMBbl €CTECTBEHHO-HAYYHOW HAIPABIECHHOCTH
IpeyCMaTpUBAET UCIIOIb30BaHUE 000PYIOBAHUS, CPECTB O0OYyUCHUS U BOCIIUTAHUS
Llentpa «Touka poctay.

1. O6mee obopynoBanue (Ppu3uka, XuUMus, OHOJIOTHS):

[udposas nadboparopus yueHndyeckas (pu3uka, XuMmus, OHOJIOTHS).

KomriekT mocy bl 1 000pyA0BaHUS I YICHHYECKUX OMBITOB ((hH3mKa,
XUMUSI, OUOIOTHSA).

2. Xumus:

JleMoHCTpannoHHOE 000pyI0BaHuE.
KOMITIIEKT XUMHUYECKHUX PEaKTHBOB.

Kommekt KOJIJICKLII/Iﬁ («BOHOKHa», «Mertaisl 1 CIIJIaBbD?», ((HHaCTMaCCI)I»,
Ha60pbl I MOOCIIMPOBAHNA CTPOCHUA OPTaHNYCCKHUX BCIICCTB U I[p)

Hopmamueno-npasosas 6aza npozpammot

JononHuTtenbHass oO01eoOpa3oBaTesibHas 00IIepa3BUBalOIIas MporpamMma (nanee
nporpamMma) paspaboTaHa COrjacHO TpPeOOBAHUSAM CIECIYIOIIUX HOPMATHBHO-
NMPaBOBBIX TOKYMEHTOB:

@enepanpHblii 3akoH Ne 273-@3 or 29.12.2012 «OO6 o0pa3oBaHuu B
Poccuiickoii heneparumny;

Pacnopsikenue IlpaBurensctBa Poccuiickoit ®enepaumu Ne 1726-p ot
04.09.2014 «KoHuenuus pa3BUTHUS JOMOTHUTEIBHOTO 00pa30BaHUS IECTEI,
[Ipukaz MunuctepctBa oOpa3oBanusi M Hayku Poccuiickoit ®enepanuu
Nel008 ot 29.08.2013 «OO6 yTBEpKIE€HUU TMOPSAKA OpPraHU3ALMH H
OCYUIECTBJIEHUS 00pa30BATENbHON JESATENIbHOCTH 1O  JIONOJHUTEIbHBIM
00111€00pa30BaTEIbHBIM MPOrPaAMMaM);

[Tucemo MunuctepcTBa oOpasoBanus U Hayku Poccuiickoit @eneparuu Ne 09-
3242 or 18.11.2015 «Meroandeckue pPEKOMEHAAMU MO MPOEKTUPOBAHUIO
JIOTIOJTHUTENIBHBIX O0IIEPa3BUBAIOIINX MTPOTPAMMY;

[TocranoBiienne ['J1aBHOrO TroOCyIapCTBEHHOIO CaHUTapHOro Bpaya P® ot
4.07.2014 1. Ne 41 «O06 yrBepxkaenun CanlluH 2.4.4.3172-14 «CanutapHo-
SNUAEMHUOJIOTHUECKHE  TpeOOBaHHMA K  YCTPOMCTBY, COJAEPXKAHUIO H
OpraHu3aluu pexuma paboThI 00pa3oBaTeIbHBIX OpraHu3alui
JOTIOJTHUTENBHOIO0 00pa30BaHUs ACTEI»;

[Tucemo MunoOpuayku P® ot 11.12.2006 1. Ne 06-1844 «O mpumepHBIX
TpeOOBaHMSIX K MPOTPaMMaM JIOTIOTHUTEIHLHOTO 00pa30BaHUs JETE;

[Tucemo Munobpuayku P® ot 18.11.2015 1. Ne 09-3242 «O nHanpaBieHUH
uHdpopmanuu»  (BMecTe €  METOAMYECKUMH  PEKOMEHJALMSIMHU 1O
MPOEKTUPOBAHUIO JIOMIOJHUTENbHBIX 00IIEPa3BUBAIOIIMX TPOTPAMM).



Hanpaenennocmu npozpammot

JlomonHuTEeNbHAS  001Ie00pa3oBaTebHas  OOIIEpa3BUBAIONIASl  MIPOTPaMMa
«I[To3HaBarenpHas OHMOIOTHS eCcTeCTBEHHOHAYYHOIi HATIPaBJIEHHOCTH,
OPUEHTHUPOBAaHA Ha pPAa3BUTHE IMO3HABATEIHLHOW AKTUBHOCTH, CaMOCTOSTEIHLHOCTH,
JTF0003HATEILHOCTH YUaIINXCs, a TAK)KEe Ha JOTOJHEHHE W YIiayOJIeHHE IIKOJIbHBIX
porpaMm Mo OHOJIOTUH.

[IporpamMma mpeaycMaTpuBaeT CTAPTOBBIH YPOBCHb OCBOCHHE ITPOTPAMMBEI,
KOTOPBI CITOCOOCTBYET (POPMHUPOBAHUIO HHTEpPECa K HAyYHO-HCCIICTOBATECIbCKON
JIESITEIIBHOCTH.

Hoeusna u akmyanvhocmsp

Hoegu3na O00ONOJIHUMENbHOUL 00weodpazoeamenvHoul npozpammal
«Ilo3HaBarenbHass OWOJIOTHS» 3aKIIOYAETCS B TOM, YTO KpPOME ONpEeIEHHBIX
3HaHUU W yMEHHMM o0ydaromniyecs IpoBOAAT OOJIbIIYIO M HAalpaBlIECHHYIO paboTy IO
HAKOIUIEHUIO, PAaCUIMPEHUIO U YTIyOlIeHHI0 OMOJIOTHYECKUX 3HAHUM NIl TOHUMAaHMS
OCHOBHBIX MOJIOKEHHI OMOJIOTMU BO BCEM MHOT000pa3uu OMOJIOTUYECKUX SIBICHUN U
HIMPOKOM JHuarna3oHe YpoBHEH OMOJOrMYecKux IpoleccoB. B mpouecce oOyueHus,
oOy4aroniyecss IpuOOPETYT HOBBIE TEOPETUUECKUE 3HAHUS U MPAKTHYECKUE HABBIKU B
o0nacTu OUONOTHUH.

Axmyanvnocmes  npozpammst  OOYCIIOBJIEHA TEM, UYTO OHOJOTHYECKOE
oOpa3oBaHME€ B COBPEMEHHOM MHUpPE SBISETCS HEOOXOAUMOW COCTaBISIOLIEH
COBPEMEHHOU KyIbTyphl. [loyueHne OMOIOTHYEeCKUX 3HAaHUM, TPHOOPETCHHE OMbITa
B OMOJIOTHH, BHIPAOOTKA COOTBETCTBYIOLIMX YMEHHMI U 3HAHW, B 11€JIOM BbIpaOOTKa
OMOJIOTMYECKOTO MBIIIJIEHUSI U MHUPOBO33PEHMSI MCCIEIOBAHUS CEroJHS OJIHA W3
NPUOPUTETHBIX  3a7ad  pa3Butus  obmiectBa. Ilporpamma  cnocoOCTByeT
(GOpMHPOBAHNIO AKTUBHOM KU3HEHHOW MO3UIMU OOYYaIOIIUXCs, YTO MpPEaronaraet
FapMOHUYHOE COYETAHME TAKMX KayecTB, KaK CaMOIIO3HAHHME, CaMOpeav3alus,
TBOPUYECKOE CAMOPAa3BUTHE.

Ileoazozuueckan yenecooopasHocmov nPozpammol

[lenaroruyeckas 1eneco00pa3HOCTbh MPOrpaMMbl 3aKIHOYAETCS B TOM, YTO OHA
MO3BOJISIET peOCHKY MPUOOPECTH 3HAHWS U YMEHHUS, KOTOpble OH B JalIbHEHUIIIEM
MOKET HCIIOIh30BaTh KaK B MpOIlecCe OOYYEHHS B Pa3HBIX NUCIUIUIMHAX, TaK U B
MTOBCEHEBHOM KU3HU JIJIsl PEIICHUs] KOHKPETHBIX 3amad. [Iporpamma obecrneunBaet
pa3BUTHE YMEHHMM B HAYYHO - MPAKTUYECKOW W HMCCIEAOBATEIBCKOM JEATEIbHOCTH.
Coznaer yciaoBus J1sl MOJHOLIEHHOTO Pa3BUTHSI TBOPUECKUX CITOCOOHOCTEHN KaXKJ10Tro
oOy4aronierocs, yKperieHue nHTepeca K 3aHsITHSIM 110 OMOJIOTHH.
OmauuumenvHnovle 0COOEHHOCMU RPOZPAMMBL

OTnuuue JaHHOM TMpOrpaMMbl 3aKJIIOYAeTCs B TOM, YTO IporpaMmma
CYILIECTBEHHO JIOMOJIHAET O0BEM IIKOJIBLHON mporpamMmbl 1o Owuosoruu. Kpome



TEOPETHYECKOr0  Kypca  NpeAyCMAaTpUBAETCS  3HAYUTENBHOE  KOJMYECTBO
NPAaKTHUYECKUX paboT, TNIaBHAs LEJdb KOTOPBIX — COBEPIICHCTBOBAHUE HABBIKOB
IIOJIb30BAHUS MHKPOCKOIINYECKOU TEXHHUKOM, YMEHUS aHaJIM3UPOBATh
MUKPOCKOIIUYECKUE TIpemapaTsl, padoTtatb ¢ repOapHbIM W KOJUICKIIMOHHBIM
MaTepHaoM, BBINOJHATH MPAKTHYECKUE 3aJaHusl, PElIaTh CaMble Pa3HOOOpa3HbIE
3aJ1a4y €CTECTBEHHO- HAYYHOI'O HAIPABJICHHUS.

OOydeHue o JaHHOM MpOorpaMMe OCYIIECTBIIsIETCS B (hopme 1ab0OpaTOPHBIX U
IIPaKTUYECKUX PabOT, IKCKYpPCUHM, a TaKKe IMPEAyCMATPUBAETCS WHIMBUIYAJbHAS
paboTta ¢ OJapeHHbIMH JETbMU W MOJArOTOBKAa OOyYaroUXcsi K Hay4YHbIM
KOH(EPEHLIUAM U IPEIMETHBIM OJTUMITHA/IAM.

Adpecam npozpammot

[Iporpamma paccunTaHa Ha JIeTe€ld CPeIHEro IIKOJbHOIro Bo3pacTa. J[aHHBIN
BO3pPACT SBJISETCA IMEPUOJOM OTPOUYECTBA, BAXKHEUIIHUE CHEeUPUUECKUE YEpPThI
KOTOPOTO MPOSIBJISIOTCS B CTPEMJICHUU K OOIIEHUIO CO CBEPCTHUKAMU, MOSIBIICHUU B
MOBEJICHUN TMPU3HAKOB, CBHJETEIBbCTBYIOIIUX O JKEJIAHUU YTBEPIUTH CBOIO
CaMOCTOSITENIbHOCTh, HE3aBUCUMOCTb.

CrtpemieHue MOJAPOCTKOB OBJAJAECTh PA3TUYHBIMU YMEHUSIMU CIIOCOOCTBYET
Pa3BUTHIO YYBCTBA COOCTBEHHON YMEJIOCTH, KOMIETEHTHOCTH U MOJTHOIEHHOCTH.

DOTOT  TNepuoja  XapakTepu3yeTcsi  CTAaHOBJIECHUEM  HU30UpPaTEIbHOCTH,
[[EJICHANPABJICHHOCTH BOCTIPUSITHSI, YCTOMYMBOIO MPOU3BOJIBHOTO BHUMAHUS H
jJoruueckoil mamMsaTH. B 3TO BpeMs akTUBHO Qopmupyercs aOCTpaKTHOE,
TEOPETUYECKOE MBIIUICHUE, YCUIIUBAIOTCS WHIUBUAYAJIbHBIC Pa3Iuyusl, CBI3aHHbIC C
pPa3BUTHUEM CaMOCTOSITEILHOTO MbIIUICHUS. WIeT CTaHOBJIEHHWE HOBOTO YpPOBHS
CaMOCO3HAaHUS, KOTOPBIM BBIpAXKAE€TCS B CTPEMJICHUM TMOHATH ce0s, CBOU
BO3MO>KHOCTH, CBOE CXOJICTBO C IPYTUMH JIETHbMU U CBOKO HEMOBTOPUMOCT.

Bo3spacr nereit, yuactBytonux B nporpamme 10-14 ner.

@opMHUpPYIOTCS ~ OJHOBO3PACTHBIE  WJIM  PA3HOBO3PACTHBIE  TPYIIIIHI,
YUCJIEHHOCTHIO OT 15 10 20 uenoBexk.

HaGop ywammxcs B rpyIiry OCYIIECTBISIETCS HA OCHOBE CBOOOJHOTO BHIOOpA
JEeTbMU W WX POAUTENSIMH (3aKOHHBIMH TIPEJICTaBUTENIAMH), 0€3 oTOopa W
peIbsIBICHHS TPEOOBAHUH K HAIMYHUIO CIICIIMAIbHBIX 3HAHUN y peOCHKA.

Cpok peanuzayuu npozpammsl U 00bEm yUeOHbIX YACO8:

[Iporpamma paccuutana Ha 1 rog oOyuenus. 144 gaca, 2 pa3a B HeIEItO 10 2
yaca.
Dopmol 00yueHuA:

OOydeHne 1O mMporpamMMe OCYIIECTBISICTCS B OYHOW (opMe, HO Takxke
MPUMEHSIIOTCS] U IMCTAHIIUOHHBIE TEXHOJIOTUU 00yUCHHUS.



JlUCTaHIMOHHOEe O00y4YeHHe IIPUMEHSACTCA C LENbI0 HWHAUBUIAYAIBHOTO
OOy4YeHUs y4yalluxcsi, MPOMYCTUBIINX 3aHATHS MO OOJE3HU, U IPYTUM MPUUHHAM,
a TAK)KE B YCIIOBHUSIX OTPAaHUYUTEIBHBIX MEPOIIPUATHH.

JlucTaHIIMOHHOE O0YYEHHE OCYIIECTBIISIECTCS ¢ MPUMEHEHUEM CEPBUCOB CETH
HNuTepHer:
® DJIEKTPOHHAS MOYTA;
e Cucrema Moodle (MomynpHast OOBEKTHO-OPUEHTUPOBAHHAS JIMHAMHUYECKAS
ydeOHas cpena);
e matdopma Zoom;
e cepBuchl Google: TOKYMEHTHI, IPE3EHTAINH, TAOIUIIBI, POPMBI, CAUTHI;
® Jpyrue NOMCKOBBIC, UH(POPMAIIMOHHBIE U MHTEPAKTUBHBIE CEPBUCHI.

B  npomecce oOyueHuss wucnonb3yercs — Takue GOpMbl  3aHATUHN Kak:
KOMOMHHMPOBAHHOE, MPAKTUYECKOE, Oeceia, OMbIThI, SKCIIEPUMEHTBI, IKCKYPCHH.

B nmanHO#ll mporpamMMe oOTHaeTcs MpPEANOYTeHHE TakuM (opMaM, METOoAaMm

oOy4eHusi, KOTOpBIE:

® CTUMYJHUPYIOT OOYYaIOIIMUXCS K TIOCTOSIHHOMY TIOTIOJHEHHUIO 3HAHUIMA
(Oecebl, BAKTOPUHBI, OTUMITAAJIBI U T.11.);

e CrnocoOCTBYIOT  pa3BUTHIO TBOPYECKOTO MBILLICHHUS, METO/IbI,
obOecnieunBaronie (HOPMUPOBAHUE HMHTEIUICKTYyaIbHBIX YMEHHUH: aHaJIu3,
CHUHTE3, CpaBHEHHUE, YCTAHOBJIEHUE NPUUMHHO-CICICTBEHHBIX CBS3EH, a
TaK)Ke TPATUIIMOHHBIE METOBI — Oeceia, HaOMIOACHMs, OMBIT, YKCIIEPUMEHT,
71abopaToOpHbIE U MPAKTUYECKHE PAOOTHI;

e o0ecrneunBalOT pa3BUTHE MCCIEAOBATEIbCKUX HABBIKOB, YMEHUI; OCHOB
MPOEKTHOTO MBIIUICHHS] 00yJaromuxcsi (MIPOeKTHbIE pabOThl, TPOOIEMHBIN
MOJIXOJ] K U3YUEHHUIO OT/ICIHHBIX SIBJICHUN).

Ha 3aHATHSAX TPUMEHSIOTCS 310pOBbhecheperaroiue TeXHOJI0TuM:

e YepelOBaHWE PA3IWYHBIX METOJOB OOYUYEHHS: CIIOBECHBIW, HArJISIHbIN,
ayJIMOBU3YyaJIbHBIN, HHAUBUAYaIbHAas, TPyMIoBas padoTa u Jip.;

e OpraHM3ainus IepepbIBOB uepe3 Kaxaple 45 MHUHYT C IpOBETPUBAHUEM
KaOWHeTa;

® [poBefeHHE PU3KYIbTMUHYTOK.

Pesrcum 3anamuii:
3aHsATHS TPOBOIATCS 2 pa3a B HEAENIO MO 2 aKaJeMUYECKHX 4aca (2 3aHATUS

10 45 MuHyT ¢ 10 MUHYTHBIM HIEPEPHIBOM).

Pexum OpraHu3aluu 3aHSATUH o JJaHHOM JIONOJIHUTEIbHOM
o011eo0pazoBaTeNbHON MPOrpaMMe OINPEAeIAeTCs KaleHIapHbIM Y4eOHOM rpaduKoM
U COOTBETCTBYET HOpMaM, yTBepkaeHHbIM «CaHlluH K ycTpoMCTBY, COIEpXKAHUIO U



OpraHu3ali pexuMa paboThl 00Pa30BaTENILHBIX OPraHU3alMid JOMOJHUTEIEHOTO
obpazoBanus neteii» (Canllun 2.4.43172 -14).

HEJIb U 3AJAYU ITPOI'PAMMBI

Hear mnporpamMmbl. yriyOJIeHHE, paCIIMPEHUE W CUCTEMAaTH3alusl 3HAHUM
oOydJarommxcs, pa3BUTHE Y HUX OHOJIOTHYECKOrO MBIIUICHUS M HHTEpeca K
CaMOCTOSITEJILHOMY H3YYEHHIO OMOJIOTMUECKHX HAayK, MOATOTOBKA K yYacTHIO B
OJIUMIHUAAX, KOH()EPEHIUAX IO OMOJIOTHH.

3agaun:

OopazoeamenvHhoie:

e yrayOnsTh W PpACHIUPATH 3HAHWM, OOYYaIOIIUXCS TIO CIEAYIOIMIHUM
paznenam: OoTaHWKa, (U3MOJIOTHS PACTCHHM, 300JI0TUS, OWOJOTHUS
4eJIOBEKa, KOJIOTUSI U PaIlMOHAIBHOE TTPUPOIOIIOIH30BaAHNUE;

e pa3BUBaTh YMEHHUs paboTatb ¢  OWUOJOTHYECKUMU  Tpubopamw,
WHCTPYMEHTAMH,  CIPAaBOYHUKAMH;  MPOBOJUTH  HAOMIOJEHUS 32
OMOJIOTMYECKUMH OOBEKTaMU U COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma,
OMOJIOTNYECKHUE IKCIIEPUMEHTBI;

® u3y4yaThb POJIb PACTEHUN M KUBOTHBIX B MaciiTabe IUIAHEThl U KU3HU
YeJI0BEKa;

® pacHIMpATh UHTEPEC K OWOJIOTHH, CIIOCOOCTBOBATH BHIOOPY yUAIIUMHUCS
nyTel AaJbHEHIIEero MpoJoJKEHUs OMOJIOTMYECKOTO WIIM €CTECTBEHHO-
HAy4YHOTO 00pa30BaHMUs.

Bocnumamensnuie:

® BOCHIHUTBHIBATH OEPEIKHOE OTHOIICHUS K OKPYKAIOIMIEeMy MUPY MPHUPOIBI.
Pazeusarowque:

® CTAHOBJICHUE KAaK IIEJOCTHOM JIMYHOCTH, HAXOJAIICHCS B TapMOHUHU C
OKPY’>KaIOIIUM MHUPOM, CIIOCOOHOW K BOJIEBBIM JACHCTBUSM [IJISl PELICHUS
OMOJIOT0- PKOJIOTMYECKUX MTPOOIIEeM;

® pa3BHUBaTh [IO3HABATEIbHBIN HHTEPEC K OKPYKAIOLIEMY MUDPY;

® pa3BUBaTh AHAIUTHYECKUN CKJIaJa yMa, yMEHUE HaOJoaaTh, CPAaBHUBATh,
JieJIaTh BBIBO/IbI, 0000IIIaTh MOJYyYEHHBIE 3HAHUSI.



YUEBHBIN IIIAH

KoanuecTBo 4acoB

DopMBbI KOHTPOJISE

J\j‘g HaumenoBanue pasgesia u
mn TeMBbI Bcero Teopus IMpakTuka
BBenenue B nporpammy. 4 3 1 TECT
TexHuka 6€30aCHOCTH.
B _
S 20 5 15 naboparopHas paboTa;
pacTeHUSX.
cobeceloBaHuE.
5 PazHooOpasue pacTeHuil. ) 10 12 KoHbepeHIHs
3 HapcTtBo I'pubsI, 6akTepuu, 16 8 8 naGopatopHas paGoTa;
JINIIAHUKH.
cobece0BaHnE
4 du3nosorus pacTeHui. 25 4 21 npakTuieckas padora,
urpa
5  |3oomorus — HayKa o 42 16 26 KOH(EPEHIS;
PKMBOTHBIX.
coOeceioBaHE
6 Hayuno- 15 15 3ammMra
UCCIIe0BATEIbCKHUI HCCJIEI0BATEIILCKON
TIPAKTUKYM. paboThI
HToro yacon 144 46 98

COAEPXAHHUE ITPOI'PAMMBI




1. BBenenme. Texnuka 6e3onacHoctu (4 yaca).

Teopus (3 uaca): 3HAKOMCTBO C YYalIUMUCS, O3HAKOMJICHUE MX C LIEHTPOM,
mIaHoM paboTel, yueOHbIMH oObekTamu, TmpaBwiamu Tb wu IIb.Mcropus
Ovonornn kak Hayku. OCHOBHbBIE HAINpABICHUA. 3HAYECHUE HAyKH OMOJIOTMH B
XKU3HHU 4YesoBeka. [Ipoucxoxknenue xu3Hu Ha 3emiie. [loapaznenenue npupoisl
Ha JKMBO€ W HexuBoe. ['panunbl >xu3Hu. VcTopusi co3gaHusi MUKPOCKOIA.
3HAKOMCTBO C JIa0OpaTOPHOU (XMMHYECKO ) TTOCYI0H, CTPOSHUEM MUKPOCKOTIA.

Ilpakxmuxa (1 uac): nabGoparopuas padora Nel. CTpoeHuE MHUKpPOCKOMA.

Pabota ¢ pukcupoBaHHBIMU MpenapaTamMu.
TEMA 1. BOTAHUKA - HAYKA O PACTEHHUSAX (20 yacoB)

Teopusa (5 wacoB) Ucropuss Ootanuku kak Hayku. OOmias XxapakTepuUCTHKa
napctBa pacteHuid. Mepapxuueckoe crpoenue napcrsa Pactenus. OcobeHHOCTH
PaCTUTENBHOTO OPTaHU3Ma. 3HAYEHUE PACTEHU B IPUPOJIE U B )KU3HU YEJIOBEKA.

Crpoenue kinetku. CTpoeHre opraHougoB U opraHeiiyi. CTpoeHue KIECTOYHOM
MeMOpaHbl M KJIETOYHON cTeHKU. KierouHoe siapo. IIpokapruoTel U DyKapHOTHI.
SIBNEeHUS TU1a3MOJIA3a U JISTUIa3MOJIN3A.

[Tonsitue o TKaHsAX. THIBI PACTUTENBHBIX TKaHEH, UX (YHKIUU. MepucTeMbl
(mepBuuHbIe M BTOpUYHBIC). [loKpOBHBIE TKaHU: AIUAEpPMa, MEpUAepMa, KOpKa.
MexaHnueckue TKaHU: KOJUICHXMMA, CKJIEpeHXuMa, ckiepeuibl. [IpoBoasiiue
TKaHU: Kcwiema, ¢uiodsMa. XJOopeHXHMa. 3aracaroiiyde TKaHu. Ad’peHXuma.
BrienurenbHble TKaHU.

[TonsitTue BeretatuBHOTO oprana. OCHOBHBIE BET€TaTUBHBIE OPraHbl: KOPEHD,
cTebenb, noyka, juct. [loHsTre o KopHe, KilaccupuKalus KOpHEH U KOPHEBBIX
cucreM. CTpoeHue ¥ BUJIOM3MEHEHUsS] KOpPHS (KOPHEIJIOAbI, KOPHEBBIEC IIMILIKH,
BO3JYLIHbIE KOPHM SNU(UTOB, KOPHU-TIOJNOPKU, JAbIXaTe€JIbHbIE KOPHH
(mHeBMATOGOpHI), XOAYIbHBIE KOPHU, KOPHU-TIPUIICTIKH, BTSATHBAIOIINC
(KOHTpaKTUJIbHBIE) KOPHU, KOPHU-TIPUCOCKU PAaCTEHUN-TIapa3UTOB).

Crebenb — Kak oceBoil oprad pacteHusi. CTpoeHHE U BBIIOJIHSEMbIE (QYHKIIH.
Tunsl HapacTaHuss W BETBJIEHHUS MOOEroB: JTUXOTOMHYECKOE (BHJIbYATOE),
MOHOMOUAIbHOE, cuMIoauambHoe. MDopMblI MONMEpPeyHOro Cce4yeHus CTeds.
Bunousmenenne crebisi: mnoa3eMHble (KOpHEBUIA, KIIyOHH, JIYKOBHIIbI);
HaJ3eMHble (YCbl, COYHble TOOETrM y CTEOJEBBIX CYKKYJIEHTOB, KOJIIOUKH,
GUILTOKIIAIUH, YCUKH).

Knaccudukanus modyexk 1mo CTpoeHHUIO, pacloyiokeHHo Ha nobere. CtpoeHue
mucta. Tunel muctoBoit acTuHKU. [loHsATHE O cTONOYaTON M TyOYaTON TKAaHH.
@OyHKIUYU aHUCcTa. Y CThUla U UX PyHKIMU. Bugonsmenenue nucra.



Crpoenne tunuuHoro ngerka. CrpoeHue OkoJonBeTHUKA. Cummerpus
BEHYMKA: aKTUHOMOpP(HBIE, 3UMTOMOp(HbIEC, ACCUMETPUYHbBIE I[BETKUA. AHAPOIICH.
['mueneil (amokapnHblid, LEHOKApIHBIA). Dopmyibl 1UBETKOB. JlHarpammel
LIBETKOB. /IByJOMHBIE U OJJTHOAOMHBIE PACTCHMUS.

OnbuieHHe pacTeHU M ero pasHoBUIHOCTH. OrtogoTBopeHue. J[BoiHoe
omnogorBoperune. Crpoenue minona. Tumbl  IUIOAOB 1O CTPOSHUIO
OKOJIOTIJIOJHUKA: CyXH€, MHOTOCEMsHHbIC, BCKpbIBaroluecs (JIMCTOBKa, 000,
KOpoOOUYKa, CTPy4OK, CTPYy4OuY€K); CyXue, OJIHO- U MHOTOCEMSHHbIC,
HEBCKPBIBAIOIIHECS (OpEIIeK, OpeX, CEeMsSHKa, 3€PHOBKA); COYHBIC, OJHO- H
MHOTOCEMSIHHBIE, HEBCKpBIBatoIuecs (KOCTSHKA, Sr0ja, 3eMIITHUINHA, S0JI0KO,
THIKBWHA, TTOMepaHel). Kinaccudukarus mioaoB Mo THITY THHEIES: alloKapIHbIe,
CUHKApIIHble, TapakapmHble © Ju3ukaprHele. CrpoeHue cemeHU. TuIsl
pacmpocTpaHeHUS CEMSH.



Ipaxmuxa (15 uacos)

JlabopaTopnasi padora Ne 2. l3ydyeHue CTpOCHHUS PACTUTEIBHOM KIIETKU KOKHIIBI
JyKa (TpaJeCKaHII|K) MO MUKPOCKOTIOM.

JlaGopaTopnasi padora Ne 3. fIBieHus miaazMoln3a U JeTUIa3MOIn3a.
JlaGopaTopHasi padora Ne 4. M3yueHne CTpOCHHS KOPHSI.
JlaGopaTopHasi padora Ne 5. Tumbl KOpHEBBIX CUCTEM.
JlabopaTtopHnasi pab6ora Ne 6. BugonsmeHneHnrne KOpHEH.
JlaGopaTopHasi padora Ne 7. Mopdosorust u anaTomus cTeOJsl.
JlaGopaTopHnasi padora Ne 8. Mopdosiorus u anaTroMus 1Mo4ek u J1cTa.

JlaGopaTtopnas  paGora Ne 9. I3yueHme  TeHEpaTHBHBIX  OPraHOB
IOKPBITOCEMEHHBIX.

JlaGopaTopHnasi padora Ne 10. CtpoeHue npeTka
JlaGopaTopuasi padora Ne 11. Crpoenue minoaa
JlabopaTtopHnasi pa6ora Ne 12, Twurbl rutofgoB
JlabopaTtopHnasi padora Ne 13. CtpoeHue cemeHu

JlaGopaTopHas padora Ne 14. PacnpocTpaHeHus: ceMsiH

HOI[BGI[eHI’Ie HTOI0B. PCHICHUEC TECTOBBIX SHHaHHﬁ, KpOCCBOPAOB.

TEMA 3. PA3BHOOBPA3UE PACTEHUH (22 4aca)

Teopus (10 yacoB) Kiaccudpukanuss  pacteHuit.  bunapHas  HOMEHKIJIATypa.

Pa3Hoo0Opa3ue pacteHuii pa3HbIX KINMAaTUYECKUX YCIOBUM.

Onnoknerounsie Bopopocmu. Otaenst  CuHe-3€l€HBIE  BOJOPOCTH;  3€JICHBIC
Bojiopociy; JlnaromoBbie Bojgopocin; bypsie Bogopocnu; Kpacusie Bogopociu. O61ias
XapakTepUCTHKA, CUCTEMAaTHKa, 3HAYEHUE B PUPOJIE U JJI YETIOBEKa.

OcoOE€HHOCTH  CTpOEHHUs, pa3MHOXKEHHE, CcHUcTeMaThka, 3HadeHue. Kiaccel:
[Teuenounsie mxu, JIuctocredenpubie Mxu. [lopsinku 3enensie mxu, CharHoBbie MXU.

OcoOEHHOCTH CTPOEHHMS IJIAyHOB, Pa3MHOXKEHUE, CUCTEMATHKa, POJb BIOPUPOJIE U B
YKU3HH YEJIOBEKA.

Oco0OeHHOCTH CTPOEHHUS XBOIIEH, pa3MHOXKEHUE, CUCTEMAaTHKa, 3HaueHne. OCOOEHHOCTH
CTPOCHUSI MANOPOTHUKOBUJIHBIX PACTEHUH, pa3MHOXKEHUE,
CHUCTEMAaTHKa, 3HaueHue. [1anopoTHUKOBUIHBIE.
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Crpoenue, pa3MHOKEHHUE, IKOJIOTUSI, CUCTEMATUKA, 3HAYEHUE B MPUPOJIC, UB )KU3HU
yenoBeka I'omocemennnix. Kinaccel CaropunkoBsie, | MHKroBble, XBOMHBIC, | HETOBEIC.
['onoceMeHHBIE.

OOmasi XapakTepucTuKa HOKPBITOCEMEHHBIX pacTeHUd. OTIUYUTENbHBIE YEPThI
[ToxpeiToceMeHHbIX U ['oslocemMeHHbIX pacTeHuil. Cucremaruka. [IoKphITOCEMEHHBIX.
Knaccbr OnHonoseHbIe U [IBy0SIBHBIE, OTIIMYHATENbHBIE NpU3HaKku. CeMelcTBa Kiacca
Jlsynonwubie:  JlotukoBeie, PozoBbie, boOoBeie, Cenpuepeiinbie, KamycTHele,
ScHoTtkoBbie, bypaunukoBbeie, HopuunnkoBble, [lacnenoBsie, ActpoBbie. CemeiicTBa
kiacca OpnHopounbHble:  Jluneitnele, JlykoBbele, CnapxeBble, AMapUIIIUCOBEIE,
Hpucossie, OcokoBsie, MsaTiukoBsie. Penkue pactennst KpacHosipckoro kpasi.

Ipaxmuxa (12 uacoe)
JlabopaTtopuasi padora Ne 15 M3ydyeHue pasHooOpas3ust BOJOPOCIIEH.
JlaGopaTopHasi padora Ne 16. 3HaueHHe B IPUPOJIC U JUIS YSIOBEKA

JlaGopaTopHnasi padora Ne 17. [leuenounbie Mxu, JIucTocTeOCIbHBIE MXU
JlabopaTtopHnasi pa6ora Ne 18. 3enensie mxu, CharHoBbIe MXH.

JlabopaTtopnasi pa6ora Ne 19. PazmHOXKeHUE TIIayHOB
HNrpa «Husmue pacrenus KpacHosipckoro kpas»

JlaGopaTtopnas paGora Ne 20. CrpoeHuss NaNmOPOTHUKOBUIHBIX PACTCHHIA,
pa3sMHOXKEHUE

JlaGopaTopHasi padora Ne 21. M3yueHne rodoceMeHHbBIX paCTCHUI

Jlabopatopuasi paGora Ne 23. OrnmuurtenbHbie 4YepThl [IOKPHITOCEMEHHBIX H
['0j10cEMEHHBIX PaCTEHUN.

JlaGopaTopHast padora Ne 24. Knaccel OiHO10/1bHBIE B J[BY10IBHBIC

JlaGopaTopnasi padora Ne 25. l3ydeHue npu3HAKOB Pa3sHOOOPA3HBIX CEMEHCTB
MOKPBITOCEMEHHBIX PACTECHUH.

JlabopaTtopnasi pabora Ne 26. PaGota ¢ onpenenutenem pacteHuit KpacHosipckoro
Kpasl.

JKcKypcus B jecHuuecTBO Ko3ynbckoro paitona
TEMA 4. IIAPCTBO I'PUBBI. IAPCTBO BAKTEPUM, IMITAMHUKH (16 yacos)

Teopusi (8 wacoB) Ctpoenue, pasmMHOXKeHHE U dKoyorus. Cucrematuka. ['puObI-
canpoutrel ¥ mnapa3utbl. ChegoOHbIE W SAO0BUTHIE TpUObL. OXpaHsemble TpPUObI
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Kpachosipckoro kpasi. Pons rpuboB B npupojie M B KM3HM 4YeloBeKa. JIMmailHuKH.
Hakunnsle, TUCTOBATBIE U KYCTUCTBIE JTMIIAHHUKA. CTpOEHUE JTUIIAaHHUKOB. 3HAYECHHE
B IIPUPO/IE.

[Tonsitue o mukpobuosoruu. O6MIast XapakTepuctuka. Popma OGaKTEPHiA, CTPOCHHUE.
Tunel ABMKEHUS, pa3MHOXKEHUE, MeTa0oNIu3M. OKojJorusi OakTepuil. 3HaUYEHUE
OakTepuil B MpUpPOJIe, CEIbCKOM XO3SIMCTBE, MEIUIIMHE, MPOMBIIUIEHHOCTU. OnacHbie
oakTepun. [loHsATHE O CAHUTAPHON MUKPOOUOJIOTHH.

Ilpaxmuxa (8 uacos)

Jlabopatopuass paGora Ne 27. U3yyeHue CTpoeHHS U  IPOIIECCOB
KU3ZHEJEATEIbHOCTA TPUOOB U JIMIIIAHUKOB.

JlabopaTtopnasi padora Ne 28. 3yueHue pasHOOOpa3us OaKTEpHiA.
IKcekypceus (4 yaca) Hakunuele, IMCTOBAThIE M KYCTUCTHIE JTUIIAWHUKHU B IPUPOJIE.
IIpakTuyeckasi padbora Nel (2 yaca) BripanuBanue CEHHOMN MaJIOUKH.

TEMA 4. OCHOBBI ®U3UOJIOT' MU PACTEHUH (25 4yacoB)

Teopust (4 yaca) Tunel nuTaHusi pacTeHu (MUHEpPAbHOE, OPTaHUYECKOE, BOJIHOE,
BO3/YIIIHOE, paCcTeHUA-XUIIHUKH, pacTeHUS-TIapa3UThl). Pomnn Pa3IMYHbBIX
MUKPODJIEMEHTOB B JKU3HEJEATCIIBHOCTH PACTUTEIIbHBIX OPraHU3MOB, YI0OpEHUS.
[Ipu3Haky HEXBATKH HEKOTOPBIX AJIEMEHTOB NMUTaHUA. KOpeHb — Kak OCHOBHOM OpraH
MOTJIOLIEHUS BOABI M HOHOB.

[Touarue o ¢orocunrtese. Jluct — kak opran ¢orocuHTe3a. XJIOpohUIT U Jpyrue
MUTMEHTHI JTucTa. Pobk poTOCMHTE3a Ha TUTaHETE.

[lonaTne o [npIxaHuum pacteHuid. TpaHcnupanus. 3Ha4YeHUE [JbIXaHUSA U
TPaHCIMpPALMH JJIs1 paCTeHHUH. JIMCT — KaK OCHOBHOM OpraH TPaHCIUPALUU.

O06001IeHNe 3HaHUI: CpaBHEHKE MTPOLIECCOB JbIXaHus U (POTOCUHTE3A.

Turbl pa3MHOKEHHS. 3HAUEHUE PA3HBIX BUJIOB PA3MHOKEHUS IS KUZHEAECATEIbHOCTH
pacteHuil. PasMHOXeHUE JTHCTOBBIMH M CTEOJIEBBIMH YEPEHKAMH, KOPHEBBIMU
OTIIPBICKAMHU, BBIBOJKOBBIMHU MMOYKaMH, JIYKOBUIIAMH,KITYyOHSIMH, ycamu. BelpaiuBanue
pactenui. [lonstue 0 IBW)XKEHUU pacTeHuu. TpomusMmbl, HACTUU 51

TakCUChl. DOTONEPHUOIU3M.

Ilpaxmuxa (21 uac)

IIpakTnueckas padora Ne2, Ne3, Ne4 BoipammBaHue ceMsH IMILIECHULBI HA Pa3HBIX
cyOcTpaTax (BOAHOU KyJIbType, IOUBE, TUCTUINIUPOBAHHOMN BOJIE).

IpakTnueckas padora NeS OnbiT «OKpaluBaHUE [[BETKAY.

IIpakTuyeckas padora Ne 6, Ne7 3anoxeHue ombiTa «00pa30BaHUE KpaxMaia B
12



JINCTBAX paCTCHHﬁ)>.

JlabopaTtopnasi padora Ne 29 J[pixanue pacTeHui

JlabopaTtopuasi pa6ora Ne 30 PazMHOXKEeHUE pacCTeHUI BET€TaTUBHBIM CIIOCOOOM.

JlabopaTtopuasi padora Ne 31, Ne32 H3ydyenue GoroTakcuuecKux ABUKCHUI
Pa3IUYHBIX PACTCHUH.

IIpakTnueckas padora Ne§ (10 yacoB) 3a10keHUE U HAOTIOJICHUE 32 OMBITOM
«BrIpamuBanue pactenuit (miueHuIa, Gpaconib, oryper, ToMaT)»
[Tonsenenue ntoros. bperH-puHr « OU3NOIOTUS PACTEHUIN»

TEMA 5. 300JI10T'UA - HAYKA O ) KUBOTHBIX (34 yaca)

Teopuss (16 yacoB) Mcropus 30onorun kak Hayku. LlapctBo xuBoTHBIE. UepTsl
CXOJICTBA M pa3JIWyus >XKUBOTHBIX W pacTeHud. Cucremarnka. 3HaYCHUE 300JI0THU B
JKU3HU 4YenoBeKa. [IoHATME O TEIIOKPOBHBIX M XOJOJHOKPOBHBIX YKHUBOTHBIX
(roMmorioTepMus U MOUKUIOTEpMHUs ). PaboTa ¢ TECTOBBIMHU 3aaHUSIMH, KPOCCBOPIaMH.

CXO0JZICTBO M pa3IMuMs PACTUTEIBLHON U )KUBOTHOM KJIETKUA. CTPOEHHUE OPTAaHOUIOB.
Ctpoenue kiaeTouHoit MemOpansl. [Torsitre raukokamukea (1 4.).

OOmast xapakrtepuctuka TkaHeil. CtpoeHune M (YHKUUU pa3HbIX TUIIOB TKaHEM:
AMUTENNAbHON, COCAMHUTEIBHON, MbIIEYHOW W HepBHOU. [loHsiTHe 00 opraHe u
CUCTEMaX OpPraHoB, UX kinaccupukanus u PyHkuuu (1 4.).

OOmasi  xapakTepUCTHKAa MPOCTEUIINX. Kiacc CapxoioBbi€ (ame0a,
PaTHOTISIPHHN), knacc JKryTukoHOCIBI  (TpUMaHOCOMA,  JBIVICHA,  JICHIIIMAHWS,
asmOnust), knacce Pecununsie undyszopuu (uadysopus tydenbka). OcoOeHHOCTH
KU3HEICATCIIbHOCTH. 3HAYCHUE B TIPUPOJIC U KU3HH YEJIOBEKA.

OO01mast xapakTepuCTHKa MHOTOKJIETOYHBIX KUBOTHBIX. [[OHSTHE O TTO3BOHOYHBIX U
0ecrno3BOHOYHBIX )KUBOTHBIX. Tun ['yoku. Tun Kumeynonosnoctueie. CucremMaruka.
Oco0EHHOCTH CTPOCHUS U KU3HENIEATeIbHOCTH. PoJb B ipupo/e

OO6m1as xapakTepucThKa MmIockux yepseil. Cucrematuka. OCOOEHHOCTH CTPOCHUS U
KU3HENeATebHOCTU. Ponp B mpupojse W B KM3HM uenoBeka. [latorenes. Mepsl
npeaynpexjaeHus ot 3apaxkeHus. [{uxnel pazButus. [loHsITHE O TPOMEXYTOYHOM U
OKOHYATEILHOM XO35IUHE.

OOmast XxapakTepUCTUKa KPYTJIBIX U KOJbYaThIX uepBeid. OCOOEHHOCTH CTPOCHUS U
KU3HENEATENbHOCTA. Ponb B mpupoae W B KM3HHM 4YenoBeka. Cucremarnka Mepsl
npeaynpexjaeHus or  3apaxeHus. OOmas  xapakrepuctuka.  CucreMaruka.
OCcoOEHHOCTH CTPOCHHMS U KUZHENEATEIbHOCTH. AHATOMUS JI0KJIeBOro uepBs. Ponb B
MIPUPOJIE U ISl YEIIOBEKA.
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O6mast xapakrepuctuka THna YneHucroHorue. OCOOEHHOCTH CTPOEHUS H
xusHenesatenbHocTH. Cucremaruka: Kiace PakooOpasneie, kmacc IlaykooOpa3sHeie,
kiacc Hacexkomsie. Ponb B Ipupo/ie 1 )KU3HH YEIIOBEKA.

OOmast  xapakrepuctuka Tuna Mommocku.  Cuctematuka:  bproxoHorwue,
JIBycTBOpuUathie, ['onioBoHOrHe. OCOOEHHOCTU CTPOCHUS U KU3HEAEATEILHOCTH. PoJib B

pUpoe.

O6HIaSI XapaKTCPUCTHUKA THUIIA Hrnokoxkue. CuctemaTuka: Kjacc MOpCKI/IC 3BC31bI,
KJI1accC MOpCKI/IC exn. OcobeHHoCTH CTPOCHUA U )KI/I3H6I[€HT€JII)HOCTI/I.POJIL B IIpUPOIC.

Ob6mast xapaktepuctuka Tuna XopaoBeie. CucremaTtuka: kiacc PwiObl, Kiace
3emHoBOMIHBIE, Kiacc [Ipecmbikatommecs, kimacc I[Ituipl, kimacc MilekonuTaronue.
Oco0OEHHOCTH CTPOEHUS U KU3ZHEIEATEeIbHOCTH JIAHIIETHUKA, Cpe/ia ero ooutanus. Poib
XOPAOBBIX )KUBOTHBIX B IIPUPOJIE.

Knacc Xpsimesie poiObl, kiacc KoctHbie pbiObl. OCOOEHHOCTH CTPOCHHUSI |
KU3HENEATENbHOCTA. Ponb B Tpupone, XO35SUCTBEHHOE 3HadyeHue. lckyccTBeHHOE
pa3BesieHre pbIO. AKBapuyM — KaK HCKYCCTBEHHasl sKocucteMa. Penkue u apeBHHE
BU/IBI.

OO6masi  xapakTepuCTHKa KJjacca 3emHoBoAHBIE.  CHcTEMaTuKa: OTpSL
XBocratele, oTpsa becxBocTeie 3eMHOBOIHBIE, OTpsAa besnorne. OCOOEHHOCTH CTPOEHUS U
XKU3HEIeATeIbHOCTH. Posib B mpupoae. Penkue u apeBHNE BUBL.3€MHOBOAHBIE
KpacHosipckoro kpasi.

O6mas xapakrepuctuka kiacca [Ipecmbikaronuecs. Cucremaruka: oTpsn Yepenaxw,
orpsan  Yemynuarsie, otpsng — Kpoxoauisl. OcoOeHHOCTH ~ CTPOCHHS |
)Ku3HenesTenbHocT. Posb B nipupone. Penxue m npeBHue Buabl. Ilpecmbikarommecs
KpacHosipckoro kpasi.

O6mast xapakrepuctuka kjacca Iltuirpl. Cucremaruka: HanoTpsa [IMHTBUHBL,
Hagotpsn CrTpaycoBble, HaaoTpan TUNWUYHBIE NOTUOBL OTPsiA  AUCTOOOpa3HEBIE,
I'yceoOpasnnie, KypoobOpazubie, Coxoynioobpasnbie, BopoosunoobOpasnsie, CoBBbl,
Jlstnoo6pasusie, ['omybeoOpasubie, KypasineoOpasHubie. OCOOEHHOCTH  CTPOCHUS U
KuzHeaesTenabHocTH. OCOOEHHOCTH pa3MHOKEHUs U GopMupoBanus sitna. Ce30HHbIE
ABJICHUSI B KU3HM 0OTHULl. Poib B MOpHUpOJEe W B JKU3HEIACATECIBHOCTH YEJIOBEKa.
HckycctBeHHOe pasBeneHue ntul. lItunesoacrso. Peakue Buasl KpacHosipckoro kpasi.
IIponcxoxaeHue nTuil.

OOmiast xapakTepucThka kiacca Miekonuraomue. OCoOCHHOCTH CTPOCHUS U
KU3HENIEATeIbHOCTH. PasmHOXeHne u 3abota o mortomcTBe. CHcTeMaTHuecKoe
MOJIOKEHHE 4esoBeKa. Poib B mpupoje U B )KU3HM 4esoBeka. Penkue u oxpaHsieMble
BuIbI KpacHosipckoro kpas.
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Cucremarnka MieKonuTaromux: otpsn Ahnexmanymme, otpsa Cymuarble, OTps[
Hacexomosinubie, otpsia Pykokpsiisie, otpsin [lpumatel, otpsa 3aitiieo6pasHbie, OTps
['pe3ynbl, oTpsan KutooOpasublie, oTpsan Xwuisele, oTpsan JlacroHorme, OTpAn
HenaprokonsiTHbIE, 0Tpsia [lapHOKonbITHBIE. [oHSATHE 00 araBU3Max U pyAUMEHTaX.
Teopus sBomonnu J[apBuHa.

[louarue o mnopomax. Cenekums. JKuBoTHOBoACTBO KpacHosipckoro kpas.
CenbCKOX0351CTBEHHbIE >KMBOTHBIE, HCKYCCTBEHHOE pa3BeneHue. IIpoucxoxineHue
JOMAIIHUX KUBOTHBIX.

Ipaxmuxa (26 uacos)

JlabGopaTopHnasi padora Ne 33, Ne 34 3yueHue CTpOCHUSI KJIECTKH OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.

Jlabopatopnas paGora Ne 35. I3ydeHue cTpoeHHMs U pazHOOOpa3us MPOCTEHIIMX
YKUBOTHBIX.

JlaGopaTtopuass paGora Ne 36. M3ydyeHue o0cCOOEHHOCTEH KHUIIEYHOMOJOCTHBIX
YKUBOTHBIX HA IPUMEPE TUAPBI.

Jlabopatopuasi padora Ne 37, Ne 38, Ne 39. U3zyuenue anaromuu u Mopdoiaoruu
IJIOCKUX, KPYTJIBIX U KOJIbYAThIX YEPBEH.

JlaGopaTopHnasi padora Ne 40. CpaBHeHue nipeacTaBuTeNel kinaccoB PakooOpasHele,
[TaykooOpaznbie 1 Hacexomele.

JlaGoparopHasi padora Ne 41. M3yuenue npeacrasureneit kiiacca Hacekomnie.

JlabopaTtopnasi pad6ora Ne 42, VI3ydeHuwe CTpPOCHHS Pa3IMYHBIX KJIACCOB THIIA
Momrocku.

JlabopaTtopnasi paGora Ne 43, Ne 44. l3ydyeHue BHEIIHETO U BHYTPEHHEIO
CTpOEHUs PbIO.

JlabopaTtopuass paGora Ne 45, Ne 46. l3ydyeHue BHEIIHETO U BHYTPEHHETO
CTPOCHUSI 36MHOBOJAHBIX HA MMPUMEPE JISATYIIKHU.

JlaGopaTtopuass paGora Ne 47, Ne 48. M3yueHue BHEIIHEI0O M BHYTPEHHEIO
CTPOCHHUS TTPECMBIKAFOIITUXCSI.

JlabopaTtopuass paGora Ne 49, Ne 50. M3ydyeHue BHEIIHEr0O W BHYTPEHHEIO
CTPOCHMUS TITHIL.

JlaGopaTopHnasi padora Ne 51. CtpoeHue sifia nTui
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JlaGopaTopnas paGora Ne 52, Ne 53. lM3yueHue mnpeacTaBUTENCH pa3IHMUHBIX
ceMeNcTB Kitacca Iltuer.

Jlabopatopunass padora Ne 54, Ne 55. M3yyeHue BHEIIHEr0O MU BHYTPEHHEIO
CTPOEHMSI TeJIa MICKOIUTAIOIINX.

Okckypceus B 30omapk «Poes pyueii» 3 yaca

Hayuno- uccienoBarenbcknil npakTukym (15 yacos)
Ilpaxmuxa (15 uacos)
HaIMCaHHUE UCCIIEI0BATENbCKUX Pa0OT Ha HAYYHO- IPAKTUYECKYIO KOH(EPEHIIHIO.

Mukpockonus. M3yuenne KIeToK pacTeHuil. MeToInKa NpUTrOTOBIEHNS BPEMEHHBIX
MHUKPOIIPENApATOB Pa3IMYHbIX OPraHOB PACTEHUM.

N3yuenue MukpoOnotsl peku Enuceil. Dkckypcus. BwlpanmBanue uH(y3opuil u
npyrux IIpocTenmmx Ha pa3aM4HbIX IUTATEIBHBIX CpeAax.

Kpacnas kaura KpacHosipckoro kpasd. M3ydeHue peakux KUBOTHBIX W PACTEHUI.
VYyebnas sxckypcusi B botanndeckuii caj

IINTAHUPYEMBIE PE3YJIbTATbDI
Juunocmnole pesyiomamol:

o chOpMUPOBAHHOCTh MOTHUBAIMM K OOYUYCHHIO U L[eJICHATPABICHHOMN
MO3HABATEIbHOMN JEATEIbHOCTH;

o TOTOBHOCTH M CIIOCOOHOCTH K CaMO0Opa30BaHMIO;

o CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, HCCIEA0BATENbCKOM, WH(MOPMAIIMOHHO-
MO3HABaTEILHOMN, aHAIMTUYSCKOM JAeSITEeIbHOCTH;

o c(hOpPMHUPOBAHHOCTh HABBIKOB  COTPYJHHUYECTBA CO CBEPCTHUKAMU

Y B3pPOCJIBIMH.

Memanpedmemmnule pe3ynomamal:

o chOpPMHUPOBAHHOCTh TPEACTABJICHUI O B3aUMOCBS3M M  B3aUMOJCHCTBUU
€CTEeCTBEHHBIX HAYK;

o c(hOpMUPOBAHHOCTh YMEHUM CaMOCTOATEIBHO OMPEACNSITh LEJIU U COCTaBISATh
IJIAHBI ICSTEILHOCTH; CAMOCTOSITEILHO OCYIIECTBIISATh U KOPPEKTUPOBATH JICSITEIHHOCTD;

o BJIAJICHUE HABBIKAMHM  TIOJIYYCHHS  HeoOXxoaummou  uHGOpMaluH, YMEHHE
KPpUTUYECKA €€ OIEHWBAaTh W 00pabaTbiBaTh, YCIEIIHAS OPUCHTAIUS B PA3THYHBIX
MCTOYHHUKAX UH(POPMAIIUH;

° YMEHUE WCMOJIb30BaTh CpPeACcTBa WH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOT UM,

° YyMEHUE aHaJM3WpPOBaTh, OICHWBATh, IIPOBEPATh HA JOCTOBEPHOCTH

° 1n006001aTh HAYYHYIO HH(GOPMAIIHIO;

° BIIAJICHUE HABBIKAMHU TIO3HABATEIHHON pedIeKCHH U TPE3CHTAllUd PE3yJIbTaTOB

COOCTBEHHBIX HCCIIECIOBAHUH.
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Ilpeomemmnuwie peyromamal
yuyaimecst 10/KHbI 3HATD

o CTPOCHHE KJIETKH PACTCHHI, )KUBOTHBIX, TPUOOB U OaKTepuil, YePTHl UX Pa3IUUUs
u cxoacTBa. CTpoeHre TKaHEH PACTEHHUI U dKUBOTHBIX;
o CTPOCHME BETE€TATHBHBIX M TE€HEPATHBHBIX OpPraHOB PACTEHHs, MX AHATOMHUIO,

MOPQOJIOTHIO U (PUUOJOTUIO; AHATOMHUIO, MOPGOJOTHI0 U (U3HOJIOTHUIO >KUBOTHBIX,
OCOOEHHOCTH CTPOCHMS M  (PYHKIMOHUPOBAHMS OCHOBHBIX CHCTEM OpraHoB B
CPaBHUTEJIHHOM ILJIAHE;

L OCHOBHBIC ZKN3HCHHBIC (bOpMI)I paCTeHHﬁ; CUCTCMATUKY  PACTUTCIILHBLIX
OpraHn3MoOB, O0COOEHHOCTH U KM3HCHHBIE IUKJIbI OCHOBHBIX I'PYIIIT paCTeHHI;'I.
L CUCTCMATUKY KHUBOTHBIX, 0COOEHHOCTH CTPOCHUA u PAa3MHOKCHUA

HpC,ZICTaBHTeJIeﬁ Pa3HbIX KJIACCOB H C€M€I>'ICTB; COACPKAHUC, KOPMJICHUC, Pa3BCACHHC
JOMAIIIHUX KUBOTHBIX,

J 3a00JIeBaHUsA, BBI3bIBAEMbIC OOJIC3HETBOPHBIMU OaKTEpUsIMH U Iapa3uTaMy,
paBuiia UX NPO(UIAKTUKY U MEPbI OOpbOBI C HUMHU; SIIOBUTHIE TPUOBI U paCTEHUS;

o pOJIb pacTeHul, rpuOOB, OAKTEpUI U )KUBOTHBIX B IPUPOJAE U KU3HH YEIIOBEKA;

o PUCIIOCOOJIEHHOCTh OPraHU3MOB K Cpeie OOMTaHus;

J OCHOBHBIE 3aKOHBI 00 OXpaHE MPeICTaBUTENIENH PACTUTEIBHOIO U KMBOTHOTO

MHpPA, a TAKKC BUAbI, 3dHCCCHHLIC B KpaCHYI-O KHUTY,
anumem A0JI7KHbI YMETb:

o UCIIOJIb30BaTh OOTAHUYECKUE U 300JI0TUYECKUE TEPMUHBI,
o paboTaTh ¢ MUKPOCKOTIMYECKOW TEXHUKOH; JIeJIaTh BPEMEHHBIC MUKPOTIPEIIapaThI;
o paboTaTh ¢ MOCTOSHHBIMUA MUKPOIIpENapaTaMH;
o CTaBUTh OMOJIOTMUECKHE IKCIIEPUMEHTHI, OMUCHIBATh U OOBACHATH PE3YIbTAThI
OTIBITOB;
o MIPOBOJIUTH CAMOCTOSATEILHBIN MOUCK OMOJIOTHIECKON HHPOPMAITNH;
o paboTaTh ¢ TabJIMIIAMU U CXEMaMHU;
o MPOIAraHaupoBaTh  OOIICYETIOBEYECKUE IIEHHOCTH, TYMaHHOE
OTHOIIECHUE K IpUpO/IE.
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®OPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

(I)OpMI)I NMpoOBE€ACHUA aTTECTAllMU: OIIPOC, TCCTUPOBAHUC, AHKCTUPOBAHUC,
KOHTPOJIBHOC 3aJaHUC, IICAAIOTHUYICCKOC Ha6J'II-0I[eHI/Ie.

Cucrema oTc/Ie:KMBAHUSA M OLEHUBAHUS Pe3yJIbTATOB 00y4eHMsA jeTeil

IlaHHOﬁ nmporpamme.

IIponecc oOyueHus npeycMaTpuBaeT CIEAYIOMUE BUABI KOHTPOJIA:

Bpemsi npoBeieHus

\ Ieab npoBeaeHus

| ®opmbI KOHTpOIS

BXxoaHO# KOHTPOJIb

B wauane
roaa

y4eOHOTro

Omnpenenenue YPOBHSI
pa3BUTHSI JeTeH, ux
TBOPYECKUX CIIOCOOHOCTEN

Tect

Texkymuii KOHTPOJIb

B  Tteuenue
y4eOHOro roja

BCCIO

Onpenenenue CTEIICHU
YCBOEHUSI 00YyYarOIUMHUCS
y4e0HOTO MaTtepuaia.
Onpenenenue TOTOBHOCTH
JeTel K BOCHPUATHIO
HOBOT'O MaTepuana.
IToBeiIEHME
OTBETCTBEHHOCTHU u
3aMHTEPECOBAHHOCTU JETEl
B oOyuenun. I[lombop
HauOosee  3(P(HEKTUBHBIX
METO/IOB u CpeaCTB
oOy4eHus.

JlaGoparopHas pabora;
npakTuyeckas padora;
cobeceioBaHue;  UIpa,
KOH(epeHuus.

HNTOroBbiiit KOHTPOJIb

B xonme ydeOGHOro
roja IO OKOHYaHWUHU
oOyueHus 1o
porpamMmme

OnpeneneHue  M3MEHEHUS
YPOBHSI pa3BUTHUA JIETEH, UX
TBOPYECKUX CIIOCOOHOCTEM.
Onpenenenue pe3yiabTaTOB
oOyJeHus.
OpueHtupoBaHue
yYaluxcsd Ha JalibHEWIIee
(B TOM quCIIe
CaMOCTOSTENIbHOE)
oOy4deHue. [Tonyuenue
CBecHUN 151
COBEPIIICHCTBOBAHHUS
00111e00pa30BaTEIbHOM
nporpaMmMbl U METOJIOB
oOy4eHusl.

3amumra
HUCCIIE0BATEILCKON
paboTHhI

18




METOANYECKHUE MATEPHUAJIBI

Oco0eHHOCTBIO OpraHu3aIliu 00Pa30BaTEIHLHOTO MPOIIecca SBISETCS OYHOE
oOyueHue.

OcHoBHBIMU (QopMamMu pabOTBl Ha 3aHATHU SIBISIFOTCS KOJUICKTHBHBIC
OOCYXKICeHUsI, IUCKYCCHU, 3KCKYypCHH, JabopaTopHble pabOThI, HCCIICOBAHHE,
HabOmoIeHNe, paboTa ¢ Hay4YHOH JTUTEpaTypOi.

OCHOBHBIE METOIBl OPTAaHU3AINH YIeOHO-BOCITUTATEILHOTO MpOIIecca:

e CIl0BeCHBIN METOJI - pacckas, becena, 0OCyKICHUE;
e MeToa HArIsAHOCTH - HAIVBIAHBIE TMOCOOWMS W WILTIOCTpanuu, ¢GoTo- U

BUJICOMATEPHAIIBI, TOCOOWSI, TepOapuu, MYJISKH.

o [IpakTrueckuii METOJ — HAOJIIOIEHUE, MPAKTUIECKUE PaOOThI, SKCKYPCHH.
¢  OOBSACHUTEIHLHO-WUTIOCTPATUBHBIN - COOOIIEHUE TOTOBOW MH(POPMALIUU.
¢ YacTHYHO-TIOUCKOBBIA METOJI - BHIITOJTHCHHE MPAKTHYECCKUX PaboT.

B mpomecce 00ydeHuss — mpeaycCMaTpPHBAIOTCS ~ TEOPETHUECKHE U
MpakTUYeCKue 3aHsATHs. TeopeTudeckas 4acThb OOBIYHO 3aHMMaeT He Ooiee 45
MUHYT OT 3aHSTHS W YacTO HUJET MapaJljIeIbHO C BBIOJHEHHEM MPAKTHYECKOTO
3aJIaHusl.

Cmpykmypa 3aHAmuii cOCmoum u3 HeCKoJIbKuUX 3manoe:

1. Opranu3zanus Havasa 3aHATUS (aKTyalau3anus 3HaHUI)

2. IlocTaHoBKa LieM U 3aa4 3aHATHS (MOTHBALIHS)

3. TeopeTnueckas 4acTh (03HAKOMJIEHHE C HOBBIM MAaTEPHAIIOM)
4. TlpakTryeckas 4acTh (IEPBUYHOE 3aKPEIJICHUE HABBIKOB)

5. IIpoBepka nepBUYHOIO YCBOCHHS 3HAHUIN

6. Pednekcus

7. PexoMeHIaluu AJisi CaMOCTOSITEIbHOM pabOTHI.

Ha 3aHATHSX NPUMEHSIOTCS IUIaKTUYECKUE MaTEpHAIIbL:

® UAAKTAYECKHE TO0COOMs (KapTOYKH, pa3JaTOYHBIA Marepua,
BOIIPOCHI ISl YCTHOTO M TIHMCBMEHHOTO OIpOCa, MPaKTHYCCKHE
3a1aHuUsA);

® BHJICO3AINCH, BUJICO YPOKH;

® Ipe3cHTAIHN.

JINTEPATYPA JJIAA YHAILIUXCSA

1. ApramonoB B. W. 3anumarensHas ¢usmosioruss pacreHuit. — M.:
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3. I'enkens  IILA. ®wusmonoruss  pacreHuii: YdeOHOe mocoOWe  TIO
¢pakynpraTuBHOMYKYpCy 1 [X knacca. M.: [Ipocsemenue, 1985. — 175 c.

4. Kopuarmna B. A., boranuka, yueOHUK i1 5-6 KJIaCCOB CpEIHEN MIKOJIbI,
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«IIpocgemienuey, 1985.
5. Ilerpor B. B. U3 xu3nu 3enenoro mupa: Ilocobue nis yuamuxcs. — 2-e U3/,
— M.:IIpocsemenue, 1982. — 127 c., ui.
Pacrenus: xoBapubie npy3bst/ [log o6mr. pea. Exosa B. H.
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JIMTEPATYPA JJIAA IEJAT'OI'OB
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1981. — 606¢., u.

6. 3anuna, M. A. Ousuonoruss pacTeHUi: y4eOHO-METON. IMocoOue s
CTYJICHTOB 3a0YHOTO OTJe]eHUs (aKyabTeTa dKoJoruu U ouonoruu / M. A.
3anuna. — bamamos : U3n-so «Hukomaesy», 2005. — 64 c.

7. Haymos H. II., Kaprames H. II. 3oonorus nozsonounsix. — Y. 1. — Huzmmue
XOpJIOBbIE, O€CUeNIOCTHBIE, PBHIObI, 3€MHOBOJIHBIC: YUYEOHUK sl OHOJIOT.
crern. yH-ToB. — M.: Beicm. mikona, 1979. — 333 c., ui.

8. Haymo H. II., Kaprames H. II. 3oonoruss mozBoHounsix. — Y. 2. —
[Tpecmbikaromuecs, NTULBI, MJICKOMUTAIOIMINE: YUYEeOHUK s OMOJIOT. CIIell.
yH-TOB. — M.: Bricmi. mikoia, 1979. — 272 c., un.

9. OmpenenuTtenpb BBICHIMX pacTeHUil moja pex. Pyoion
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