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BBEJAEHUE
CoBpeMeHHbIN y4eOHbIN POoLIecC HAMTPaBJIeH HE CTOJIBKO HA JTOCTUKEHUE PE3YIlb-

TaTOB B 00JIACTU MPEIMETHBIX 3HAHUM, CKOJIBKO Ha JIMYHOCTHBIN pocT pedenka. O0y-

YEeHHE 10 HOBBIM 00pa30BaTeNIbHBIM CTaHAAPTaM IPelycCMaTprUBaeT OpraHU3aluio Jie-

ATENILHOCTU peOEHKa, KOTOpasi CIIOCOOCTBYET PACKPBITUIO BHYTPEHHETO MOTEHIMaja

Ka)XJIOTO YYEHHUKA, Pa3BUTHUE U MOJJICPHKAHNUE €0 TAIAHTA.

OnHuM U3 KIIOYEBBIX TPeOOBaHUHN K OMOIOTUYECKOMY 00pa30BaHUIO B COBPEMEH-
HBIX YCIIOBUSIX SIBIISICTCSI OBJQICHUE YUAIIUMUCS NPAKTUYECKUMHU YMEHUSIMHU U HABbI-
KaMH, IPOEKTHO — MCCIIEIOBATENBCKOM IeTENbHOCTHIO. [IporpamMmma BHEypoUHOU Ae-
ATenbHOCTH «B Mupe Omonmoruny» HarpaBieHa Ha (OPMUPOBAHKE Y yUAITUXCS WHTE-
peca K U3y4eHUI0 OMOJIOTUH, Pa3BUTHE IPAKTUYECKUX YMEHUM, TPUMEHEHUE MTOTYYEH-
HBIX 3HaHWI Ha MPAKTUKE, MOATOTOBKA yYAIIMXCA K YYACTUIO B OJIMMITUATHOM JBUKE-
HUH.

Peanuzanust JaHHOW TIpOrpaMMbl  €CTECTBEHHOHAYYHOM HANpaBICHHOCTH
IpelycMaTpruBaeT UCIOIb30BaHUE 000PYAOBaHMUS, CPEACTB OOYUYEHHS] U BOCIIUTAHUS
[entpa «Touka pocta» Ha 6aze MKOY «Hapumanosckas CII» Cetiospckoro my-
HUIMTIAJILHOTO paiioHa Bonrorpackoit oGnactu.

Pasznen 1. KoMiiekc 0OCHOBHBIX XapaKTEPUCTHK 00Pa30BaHuA: 00beM, CO-
JAep:KaHue, IVIAHUPYeMble Pe3yJbTaThl

l.1TlosscauTenbHas 3anucKa

IIporpamma BHeypo4Hoii KeATe1bHOCTH «Touka PocTa» cocraBiena Ha oc-
HOBE HOPMATHUBHO-NIPABOBOM 0a3bI

Hopmamueno-npagosoe obecneuenue
* @enepanbHbiM 3akoHOM OT 29.12.2012r. No273-®3 «O06 obOpazoBanuu B Poccuii-

ckor Deneparum,.

* [Ipukaz Munnpocseuienust Poccun ot 09.11.2018 Ne 196 «O0 yTBepKaeHuu mo-
psiZIKa OpraHU3alliy ¥ OCYIIECTBICHHS 00pa30BaTeIbHOM IEATeTbHOCTH MO J0TIO0J-
HUTEIBHBIM 00111c00pa30BaTeIbHBIM IPOrPaMMaM».

* KoHuenmuei pa3BUTHS TOMOJIHATEILHOTO 00pa3oBanus B PD, yTBepkaeHHOM pac-
nopsikeHueM IIpaBurensctBa PO ot 04.09.20141. Nel72, npukazom MunucrepcTsa
npocenieruss PO ot 09.11.2018 . No 196 «O06 yTBepkaeHHH TOpsJIKa OpraHu3a-
IIUU U OCYIIECTBICHHS 00pa30BaTEIbHOM NAESITEILHOCTH 10 TOTIOJHUTEIHHBIM 00-
1eo0pa3zoBaTeIbHBIM IPOrPAMMAaM)).

* Crpareruei pazsutus BocnuTanus B Poccutiickon @enepannu Ha niepuon 1o 2025
roga (yTBepxkaeHa pacrnopsibkenueM [IpaButensctBa Poccuiickoit denepanuu oT
29.05.2015 . Ne 996-p).

* [locranoBnenremM ITaBHOrO TOCYIapCTBEHHOIo caHUTapHOro Bpaua PD ot
28.01.2021 Ne 2 «O6 yreepxaenun CanlluH 1.2.3685-21 «['uruennyeckue HOp-
MaTUBbI U TpeOOBaHMs K 00eCIeueHnI0 0€30MacHOCTH U (MJIM) O€3BPETHOCTH JIJIst
YesoBeKka (pakTOpOB CPelbl OOUTAHUS.

[Iporpamma crmocoOCTBYET O3HAKOMIJICHHIO C OpTraHU3AIME KOJUIEKTUBHOTO U
WHJUBUTyaJIbHOTO UCCIIEAOBaHMs, 00yUEHHUIO B ICUCTBUH, TTO3BOJISIET Y€PEI0BAThH KOJI-
JEKTUBHYIO U UHIUBUIYAIBHYIO JIEATEIbHOCTh. T€OPETUUECKHUI MaTepual BKIOYAET
B ce0s1 BOMPOCHI, KacarolMecsi OCHOB MPOEKTHO-UCCIE0BATEIbCKON JEeSTEIbHOCTH,
3HAKOMCTBA CO CTPYKTYpPO# paboTHI.



1.2 HoBu3Ha, akTyaqIbHOCTH U MEAAroruueckas 1eaecoo0pa3HoCTb MPOrpaMMBI

AKTyaJIbHOCTh NporpaMmsbl. OTIn4UTEIbHBIE OCOOEHHOCTH IporpaMMel. IIpo-

rpaMMa HampasJieHa Ha ()OPMUPOBAaHUE y yYAIIUXCs CTOMKON MOTHUBALUU Ui U3yde-
HUS1 OMOJIOTMUYECKUX HayK, PACIIMPEHNE 3HAHUN 110 OMOJIOTUU U HKOJIOTHH, (POPMUPO-
BaHUE OCO3HAHHOIO OTHOUIEHUS K MUPY *KUBOM IIPUPOABI, Pa3BUTUE HHTEPECA K MEIU-
[IUHCKUM HayKaM, ITOBbIIlIEHHE 00pa30BaTenbHOro ypoBHs. [Iporpamma naet BO3MOX-
HOCTb y4aIllMMCsl BbIOpaTh CBOM «OMOJIOTMYECKUN I Th», U IIOBBICUTh YPOBEHbB MTOJTO-
TOBKH K 3K3aMEHAM.

HoBu3Ha 1aHHo# 00pa3oBaTe/IbHOM POrpaMMbl B TOM, YTO JJaHHAS porpamma

HOCHT Pa3BUBAIOIINIA XapaKTep, eNIbI0 KOTOPOU ABIseTCsl (POPMUPOBAHKE TOMCKOBO-
MCCJIEIOBAaTENbCKUX, KOMMYHHUKAaTHUBHBIX YMEHUM IIKOJIBHUKOB, HMHTEJJIEKTa Yy4a-
LIUXCAL.
3aHATUS pa3AesieHbl HA TEOPETUYECKHUE U pakTHueckue. [Ipuduém aesTenbHOCTh MO-
KET HOCUTh KaK IPyIIIOBOM, TaK U HHJIMBUIYAJIbHBINA XapaKTep.
Ilegaroruyeckasi nejiecoo0pa3HOCTb IPOrPaMMBbI 3aKJIFOYAETCS B TOM, YTOOBI: CIIO-
COOCTBOBATh CUCTEMATU3ALIMN OMOJIOTMYECKUX 3HAHUH, TOJIyYEHHBIX BO BpeMs
o0y4yeHus B 0011€00pa30BaTEIbHOM 1IKOJIE, BOCIIOIHUTH MPOOEbl, OIYyYEHHbIE PU
U3yYEHUH IperMeTa OUOJIOTUH, PAaCIIMPUTh UMEIOUINECS Y YUalUXCsl POrpaMMHbIE
OMOJIOrMYeCKHE 3HaHUS C LEJIbI0 MOJATOTOBKH K K3aMEHaM, K MOCTYIUICHHUIO B y4eO-
HbIE 3aBEJICHUS, a TAKXKE K OMOJIOIrMYECKUM OJIMMITUAJAM.

1.3 Llenp 1 3aga4n porpaMmsl

Heuanb: co3nanne ycnoBUi 17151 yCIIEUTHOTO OCBOEHUS YUaIlIUMKCS TPAKTUYECKOM CO-
CTaBJIAIOIIEH IIKOJILHOM OMOJIOTMH U OCHOB MCCJIEA0BATEILCKOU A€ TEIILHOCTH.
3anauu:
lIpeomemmnuvie:

1. ®opMupoBaHME CUCTEMBI HAy4YHBIX 3HAHUI O CUCTEME MXUBOW MPUPOABI U
HayaJIbHBIX PEACTABICHUHN 0 OMOJIOrHUYEeCKIX 00bEKTaxX, MPOLECCcaX, IBICHUSX,
3aKOHOMEPHOCTSIX;

Memanpeomemmuvie:

2. TpuoOpeTeHNe OMbITa NCMOIF30BAHUS METOJI0B OMOIOTHYECKOM HAyKH ISl TIPO-
BEJCHUS HECITIOKHBIX OMOJOTUYECKUX SKCIIEPUMEHTOB;

3. pa3BUTHE YMEHUI M HABBIKOB MMPOEKTHO — UCCIEI0BATEIBCKON NEATEIbHOCTH;

Jluunocmmule:

4. MOAroTOBKA yYallMXCsl K YYaCTHIO B OJIMMITUA/THOM JIBMOKEHHH;

5. (GopmMupoBaHHE OCHOB SKOJOTMYECKON TPaMOTHOCTH.

[Ipu opranuzanuu o0pa3oBaTENbHOIO MPOIECCa HEOOXOAUMO OOpaTUTh BHUMaHUE

Ha CJIEAYIOIINE aCIIEKThI:

o CO3/1aHHE MOPT(OIUO yUEHHUKA, MO3BOJIAIONIEE OLEHUBATh €r0 JIMYHOCTHBIN

pocCT;
¢ HCIIOJIb30BAaHUE JUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHM (TEXHOJIOTHS pa3-
BUTHSI KPUTUYECKOTO MBILICHUS, TEXHOJIOTUS MPOOIEMHOr0 00yUeHus1, TEXHO-
Jorusi O0Oy4eHHs B COTPYIHUYECTBE, KEMC-TEXHOIOTHSI, METOJ IPOECKTOB);

e OpraHu3auus NPOEKTHOM AEATEIBHOCTH IIKOJIBHUKOB U IPOBEIEHNE MUHH -KOH-
(bepeHIuil, NO3BOJAIOMIMX MIKOJIBHUKAM MPEACTaBUTh MHIUBUIYAJIbHbIE (HIIN
IPyHIOBBIE) TPOEKTHI IO BEIOPAHHOU TEMe.



1.4 OcobGeHHOCTH BO3PACTHOM IpyNIIbl A€TEH, KOTOPHIM apecoBaHa MporpaMmma.

JlanHas nmporpaMma npeaycMOTpeHa Ha 15 4enoBeK pa3sHOBO3PACTHOM KaTero-
puu Ha 0asze IIKOJBI.

Ha 3aHaTusx ydammecs: OonuparoTcsl Ha MOJy4eHHbIC 3HAHUS 110 OUOJIOTHH, YTO
MIO3BOJISICT OBICTPO U JIETKO OBJIaJ€BaTh HOBBIMHU 3HAHUSMHU, TPABUJIBHO M KAYECTBEHHO
BBITIOJIHATH MTPAKTUYECKUE 3aTaHUSI.

1.5 Aapecar nporpaMmbl, CpOKH peaiu3alivii, HalpaBJICHHOCTh

Ypoeenv npozpammer — 6a30BbIil.

BrlimonHeHrEe MHIWBHTYaIbHOTO 3aJJaHUS: CAMOCTOSITEIIBHBIN BEIOOD TeM peOEH-
KOM, MHTEPECHBIX I u3ydeHus. CocTapieHne MmiaHa paboThl IO U3yUYCHHUIO TEMBI,
HaIKUCaHUI0 pabOThI C OMOPON HA MPE/JI0KEHHBIE MT€JarOTOM BapHaHTHI.

Hanpaenennocms — EcTecTBEHHOHAyYHAsI.

Adpecam npozpammul: netu B Bo3pacte 11 — 18 net.

B sTom Bo3pacte pebeHOK OKa3bIBacTCs Ha ITOPOTe pealIbHOM B3pOCIION Xu3HU. bes
JIOCTaTOYHON YBEPEHHOCTH B ceOe, MPUHATHS ceOs OH HE CMOXET OMPENICIUTh CBOM
TAIBHEUIINNA Ty Th.

[{leHTpalIbHBIM € HOBOOOpPA30BAaHUEM IIEPHOJIa CTAHOBUTCS CaMOOIIPEACICHHE,
npodeccruoHabHOE M JTUYHOCTHOE. Co3/aeTcs TaK Ha3bIBa€MbIN KU3HEHHBIN TUIaH:
CTapIIEKIIACCHUK PeIIaeT, KeM OBITh (IMpodheCCHOHATBLHOE CaMOOTIPE/IeTIeHNE) M KAaKUM
OBITH B CBOCH Oymylie )Ku3HU (JIMYHOCTHOE MUIM MOPAJIbHOE CaMOOTIPE/ICTICHNUE).
Eme onuH MOMEHT, CBSI3aHHBIN C CAMOOIPEACICHUEM, - U3MEHEHHUE Y4eOHON MOTHBA-
uuu.  CTaplliekIacCHUKH, BEAYIIYIO  JIESITEIbHOCTh KOTOPBIX  OOBIYHO  HA3bl-
BalOT y4eOHO-NIPO(PECCHOHAIBHOM, HAUMHAIOT paccMaTpuBaTh ydyely Kak HEoOXOoIu-
Myto 0a3zy, MpeAnochUIKy Oynymieil nmpodeccrnoHanbHOM aesTeabHocTH. X nHTEpe-
CYIOT, NIAaBHBIM 00pa3oM, T€ IPEAMETHI, KOTOPbIE UM OyIyT HYKHBI B TaJIbHEHIIIEM, UX
CHOBa HaYMHAET BOJHOBATh YCIIEBAEMOCTbD, MOSBISETCS CO3HATEIBLHOE OTHOIICHUE K
YYEHUIO

Cpoku peanuzayuu npozpammel.

[Iporpamma paccuntana Ha 3 roga oOydeHus. [IpogoKUTEeTbHOCTh OJHOTO 3a-
HSATHS PaBHO OJHOMY aKaJeMHUYECKOMY Yacy (45 MUHYT).

I ron oOyuenus — 162 yaca. YacTtora 3aHsaTuii — 3 pa3a B HEJIEIO

II ron oO6yuenus — 162 yaca. Yacrora 3aHsaTuii — 3 pa3a B HEJEIIO

III rox o6yuenust — 162 yaca. Yacrora 3aHsaTHI — 3 paza B HEACIIO

['pyninbl popMUPYIOTCS C YUETOM UHIUWBHUAYATBHBIX U TBOPUECKUX CIIOCOOHO-
CTEH JIETEH.

Dopma 3anamuit — rpynnopas. KomuyecTBo ydaniuxcsi B TpyIie MakCUMallb-
Hoe — 15, MuHUMansHOE — 12.

Ilinanupyembie pe3yJibTaThl
TpeOoBanus K YPOBHIO 3HAHMII, YMEHUI U HABBIKOB 110 OKOHYAHMIO peajin3a-
MU POrPAMMBI:
e HMMETH IIPEeACTaBICHNE 00 HCCIIeIOBAaHUH, TIPOCKTE, cOope 1 00padoTke nHDOP-
MaliM, COCTaBICHUHU JOKJIaJa, MyOIMYHOM BBICTYIUICHUH;
¢ 3HaTh, KaK BbIOpaTh TEMY HUCCIIEIOBaHUs, CTPYKTYpPY UCCIIEIOBaHUS;



YMCTh BUACTH np06neMy, BbIABUI'aTh TUIIOTE3bI, IINIAHUPOBATH X0/ MCCJICI0BA-
HHsA, JaBaTb OIIPCACICHUA ITIOHATHUAM, pa6OTaTI> C TCKCTOM, ACJIaTh BBIBOJBI,
YMCTb pa6OTaTI> B I'PYIIIIC, IPUCITYIIUBATHCA K MHCHHUIO YJICHOB I'PYIIIILI, OTCTA-
HUBaTb CO6CTB€HHYIO TOYKY 3PpCHUA,

BJIAACTDH INIAHUPOBAHHUCM U TTOCTAHOBKOM OMOJIOTHYECKOTO OKCIICPUMCHTA.

1.6 IInanupyemblie pe3ynbTaThl
Ilnanupyemuie pesynomamot
JIuunocmmuoie pezynomamel:

3HaHUS OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOILIECHUSI K dKUBOW MPUPO/IE;
pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, HAMPABICHHBIX HA H3yUYCHHUE >KUBOM
IPUPOJIBI;

Pa3BuTHE WHTEIEKTyalbHBIX YMEHHMM (IOKa3bIBaTh, CTPOUTH PACCYKICHHUS,
aHAJIM3UPOBATh, CPABHUBAT, JEJIaTh BBIBOJIBI U JIPYTOE);

ACTETUYECKOTO OTHOIICHUS K JKUBBIM OOBEKTaM.

Memanpeomemmnbwie pe3ynomamnul:

OBJIaJICHUE COCTABIISIIOIIMMU HCCIIEJOBATEIBCKON U MPOEKTHOM J1€ATEIbHOCTH:
YMEHHUE BUJIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBaTh
OTpeJIeNIeHHs] IOHATUAM, KllacCU(PUIIMPOBATh, HAOIIONATh, POBOUTE IKCIIEPH-
MEHTBI, JIeJIaTh BBIBOJIBI M 3aKITIOYEHHUS, CTPYKTYPUPOBATh Marepua, O0bsICHATD,
JIOKa3bIBaTh, 3alIUIIATh CBOU UJIEH;

yMEHHE padoTaTh C pa3HbIMU UCTOYHUKAMU OMOJIOTUYECKON HHPOpMAIIUH, aHa-
JU3UPOBATh U OLIEHUBATh MH(OpMaIIHIO, TPeoOpa30BLIBATH MHPOPMALIUIO U3 O~
HOI ()OPMBI B APYTYIO;

YMEHUE aJIEKBaTHO UCTIOIb30BaTh PEUEBbIE CPEACTBA JI AUCKYCCUU U apTyMEH-
TallM CBOEW TMO3WIIMU, CPAaBHUBATh PA3HbIE TOUYKU 3PEHUS, apryMEHTHPOBATH
CBOIO TOUKY 3PEHHS, OTCTaNBATh CBOIO MO3HUIIMIO.

Ilpeomemmnuie pezyromamoi:

1. B no3HaBarenbHOM (MHTEIIEKTYaIbHOM) cepe:

® BBIJICJICHHE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKUX OOBEKTOB U MPOIIEC-
COB;

e Kkiaccudukanus — onpeaeraeHue NPUHAICKHOCTH OMOJIOTUUECKUX 00bEK-
TOB K ONIPEAECIEHHOW CUCTEMAaTU4YE€CKOU IPYIIIIE;

® 00BACHEHHE POJIM OMOJIOTUHU B MIPAKTUYECKOM JIEITEIbHOCTH JTFONICH;

® CpaBHEHHE OMOJIOTUYECKNX OOBEKTOB U MPOIIECCOB, YMEHHE JI€TIaTh BHIBOIBI
Y YMO3aKJIFOUCHHSI HA OCHOBE CPABHEHUS,

® yMeHHE paboTaTh C ONPEICTUTEIIAMH, JIA00OPATOPHBIM 000PYIOBAHUEM;

® OBJIAQJICHHE METOJaMHU OUOJIOTMYECKON HAyKW: HAOMIOCHHE U OTTMCaHue OMO-
JIOTUYECKUX OOBEKTOB U MPOIIECCOB; MOCTAHOBKA OMOJIOTHUECKUX IKCIIEPH-
MEHTOB U OOBSICHEHUE UX PE3YIBTATOB.

2. B 11IeHHOCTHO-OpHEHTAIIMOHHOM cdepe:

® 3HAaHNWC OCHOBHEIX ITPAaBWJI IOBECACHUA B IIPUPOC,
® AaHaJIu3 U OILICHKAa HOCH@JICTBI/II\/’I ACATCIIbHOCTHU YCJIIOBCKA B IIPUPOIC.

3. B cdepe TpynoBoii nesTeaIpHOCTH:

3HAHHUE U COOJIOCHUE TPABIII PaOOTHI B KAOMHETE OMOJIOTHH,



e coOmoneHue npaBuil paboThl ¢ OMOJOTHYECKUMU TPUOOPaMU U UHCTPYMEHTAMHU.
4. B acretnueckoit cdepe:
® OBJIQJICHHE YMEHUEM OLICHUBATD C 3CTETUUECKON TOUKHU 3PEHUS OOBEKTHI KUBOU
MIPUPOJIBI.
Vuawuecs 6yoym 3namo:

* yYaluiics yMeeT IOHUMATh MPOLECCHI, IPOUCXOASIINE B OKPYKAIOIIEM MUPE Ha
OCHOBE COOCTBEHHBIX HAOMIONEHUI U €CTECTBEHHOHAYYHOTO MOAX0Aa, PopMyIu-
pOBaTh HAy4YHO OOOCHOBAHHBIE BHIBOJIBL;

* y4Yaluiics BIaJeeT HaBbIKAMHU aHajn3a WHGOPMAIMU U TPEICTaBICHUS MEpeN
ayIuTOpUEHn pe3yabTaToB CBOEH padOThI;

* yYaluiics JTEMOHCTPUPYET OTBETCTBEHHOE OTHOIICHHE K MPUPOJIE POJHOTO
Kpasi, IPUPOJTHOMY JIOCTOSIHUIO CBOEH CTPaHbI, TUIAHETHI B 1IEJIOM;

* yyanuiics BiajaeeT MHPOPMAIMOHHBIM MOTEHIIMAJIOM O MYTSIX MOCTPOCHUS UH-
JUBUTyalIbHOM TIPO(ECCUOHAIBHON TPACKTOPHUHU.

Vuawuecs 6yoym obyuensi:
* yyaiuiics BiajeeT JabopaTOpHbIMU TPUOOpPaAMU;
* JIEMOHCTPUPYET HEKOTOpPble MOP(POMETPUUECKHE U (PUINOIIOTHUECKUE TTOKA3ATEIN
3JI0pOBbSI IKOJIbHUKOB;
* yMeeT CTaTUCTUUYECKH 00padaThIBATh PE3YAbTATHI UCCIIEIOBAHUM;
* yMeEeT MPEACTABISATh CBOM PE3YJAbTAThl IEPE] ayIUTOPHEH;
* yMeeT paboTaTh C HAy4YHOM JUTEPaTypoil;
* ymeeT 0pOopMIIATh PE3yJIbTaThl CBOMX MCCIIEIOBAaHUMN B BUJE TE€3UCOB pedeparoB U
cTareu.
Pasnen 2. KoMiuieke OpraHu3anMoOHHO-NEAATOTHYeCKUX YCJI0BH i, BKJIKOYA-
OIUA (POPMBI aTTECTALMHN»
CTpykTypa nporpammasli
[Tpu uzydeHnn pa3nenoB MIKOJILHUKH CMOTYT TTOYYBCTBOBATh CEOS B POJIM yUEHBIX
U3 pa3HbIX obnacTeit Ononorun. borannka — Hayka 0 pacTeHHsIX. 300JI0THUSI — HayKa,
MPEIMETOM U3YyYEHHSI KOTOPOU SIBJISIOTCS MPEACTABUTEIHN LIapCTBA )KUBOTHBIX. MUKO-
Jorus — Hayka o rpudax. ®usnonorus — Hayka 0 )KM3HEHHBIX ITpolieccax. DKOIOTHUs
— HayKa 0 B3aMMOJEHCTBUAX OPraHU3MOB C OKpYXarollel cpefoil. bakrepuonorus
— Hayka 0 OakTepusix. OpHUTOIOTUSI — pa3zen 300J0TUH, TOCBAUIEHHBIN N3yUYEeHUIO
ntull. buoreorpadus — Hayka, KoTOpas U3y4aeT 3aKOHOMEPHOCTHU reorpaduyeckoro
pacnpoCTpaHEeHUs U paclpenesieHus opranu3moB. CucteMaTika — Hay4yHas JUCLHU-
MJIMHA, O KJacCU(HUKAIMKU KUBBIX OpraHn3MoB. Mopdosorus n3y4aer BHEIIHEE CTPO-
€HUE OpraHu3Ma.
2.1. ConeprxkaHue mporpaMmabl
COAEPXAHUE
IEPBBIN I'OJl OBYYEHMUS
Ilnanupyemblie pe3yJbTaThl:
JIMYHOCTHBIE:
- 3HaHUE OCHOBHBIX MPUHIIUIIOB U MPaBUJ OTHOILIECHHUS K KMBOU MPUPOAE, OCHOB 3710-
poBOTO 00pasa >KU3HU U 3[0POBbECOEPEraroIuX TEXHOIOTUIA;

- (opmMHpoOBaHKEC MOHMMAHHUS [ICHHOCTH 3I0POBOTO M O6e30macHOro o0pasa KH3HH,



- ¢cOpMHUPOBAHHOCTH MO3HABATEIHLHBIX HHTEPECOB U MOTHUBOB, HAIIPaBICHHBIX Ha
U3YyYEHHE KMBOW MPUPOJIbl; HHTEIEKTYaIbHBIX YMEHHUM (J0OKa3bIBaTh, CTPOUTH pac-
CYXJECHUS, aHATU3UPOBATh, CPABHUBATH, JI€JIaTh BBIBOJIBI U JIP.); 3CTETUYECKOTO OTHO-
HICHUS K dKUBBIM OOBEKTaM.

MeTal'lpeI[MeTHble:

- yYMEHHE OpPraHM30BaTh CBOIO YUEOHYIO JESATEIBHOCTB: ONPENCIATh IENb PadOTHI,
CTaBUTH 33Ja4M, IUIAHUPOBATh — OMPEAEIATH MOCIEA0BATEIbHOCTD JEHCTBUN U MPO-
THO3MPOBATh pe3ynbTaThl paboThl. OCyIIeCTBIsATh KOHTPOIb U KOPPEKILUIO B CIIydae
0OHapyXeHUsl OTKIIOHEHUH U OTIIMYHIA IPU CAMYEHUH PE3YIBTATOB € 3aJaHHBIM 3TaJlo-
HOoM. O1ieHKa pe3ysIbTaToB pabOThl — BBIJICJICHUE U OCO3HAHUE YYAIIUMCS TOTO, YTO
y’K€ YCBOEHO U YTO €Ile MOAJICKUT YCBOCHHUIO, 0CO3HAHME KaYeCTBA U YPOBHS yCBOE-
HUS;

- OBJIAACHHC COCTAaBJIAIOIIMMU HCCHCHOB&TCHBCKOﬁ u HpO@KTHOﬁ ACATCIIBHOCTH,
BKJIIO4ass YMCHUA BUACTDH Hp06J'I€My, CTaBUTDb BOIIPOCHI, BBIABHUI'ATb I'MIIOTC3bI, 1aBATh
OIIPCACICHUS IIOHATHAM, KJ'IaCCI/I(l)I/II_[I/IpOBaTB, Ha6JIIOI[aTI>, IMIPOBOAUTD SKCIICPUMCHTHI,
ACJaTh BbIBOJLI U 3aKIIIOYCHUA, CTPYKTYPUPOBATh MAaTCpHUaJl, O6’I>HCHSITI>, JOKa3bIBAaTh,
3alfuIIaTb CBOHN UJCH,

IIpeamerHsIie:

- yMeHHe paboTaTh C pa3HbIMU HCTOYHMKaMU MH(OpMALMH: TEKCTOM Yy4eOHHKa,
HAy4YHO-TIOMYJISIPHOU JTUTEPATYPOM, CIIOBApSIMU M CIPABOYHHKAMU; aHAJIU3UPOBATh U
OLICHMBaTh HH(POPMAIMIO, TPEOoOPa30BbIBATh €€ U3 OAHOU (POPMBI B IPYTYIO;

- YMCHHC CO3/1aBaTh , IPUMCHATb U HpCO6p3,30BBIBaTB 3HaKl U1 CUMBOJIbI, MOACIIN H
CXCMBbI IJIA PCIICHUA y‘l€6HBIX H ITIO3HAaBaTCJIBHBIX 3aJa4

- yMEeHHE paboTaTh C pa3HBIMU UCTOYHUKAMU OMOJIOTHYECKON HH(POPMAIIUN: HAXOIUTh
OMOJIOrMYecKyt0 HH(MOPMAIIHIO B TEKCTE yUeOHMKA, HAYYHO-TIOMY/ISPHOMN JTUTEpaType,
OMOJIOTHYECKHX CIIOBAPSX U CIPABOYHUKAX.

Yuawuecs 6yoym 3namo:

yMEET BBIJICISATh CYIIECTBECHHBIC MPU3HAKN OMOJIOTHYECKUX OOBEKTOB (OTIIMYH-
TEIBHBIX MPU3HAKOB JKMBBIX OPTAaHU3MOB; KJIETOK M OPTAaHU3MOB pacTEeHUH, TpHOOB U
OaxTepuii;

yMEET OOBSCHSTH POJIb OMOJIOTHH B MTPAKTUYECKOM eATEILHOCTH JIIO/ICH; MecTa
¥ POJI YEJIOBEKa B MPHUPOJIEC; POACTBA, OOIIHOCTH IMPOUCXOKIACHHUS U IBOJIOIMH PAC-
TEHUH W )KUBOTHBIX (HA PUMEPE COTIOCTABICHHS OTIACITBHBIX TPYII); POJIH PA3TMIHBIX
OpTaHU3MOB B )KH3HHU Y€JIOBEKA; 3HAUCHUST OMOJIOTHYECKOTO Pa3HOOOpa3us 1JIsI CoXpa-
HeHus1 Ouocdeps;

yMEET CpaBHMBATH OMOJOTUYECKHE OOBEKTHI M IMPOIECChl, YMETh JENaTh BbI-
BOJIbI M YMO3aKJIFOUEHHUSI HA OCHOBE CPaBHECHMUS;

YMEET BBISBISTH IPUCTIOCOOJICHUSI OPTAHU3MOB K Cpejie OOUTaHMUsI; TUITBI B3au-

MOJICCTBHS Pa3HBIX BUJOB B YKOCHCTEME; B3aUMOCBS3U MEKy 0COOCHHOCTSIMU CTPO-
€HUS KJIETOK, TKaHEH;



Vuawuecs 6yoym obyuenwi:

BJIaJIEET MpPaBUIIAMH PAOOTHI ¢ OMOJIOTUYECKUMU MPUOOPAMU U HHCTPYMEHTaMHU
(npemnapoBaibHBIE UIVIbI, CKAJIBIIEIH, JIYTIbl, MUKPOCKOIIBI).

yMEET CpaBHMBATh OMOJOTUYECKHE OOBEKTHI M MPOIECChl, YMETh JENaTh BbI-
BOJIbI I YMO3aKJIKOUEHUSI HA OCHOBE CPABHEHUS

BBenenmne. ( 2 yaca) Bo BBeieHnt y4aiuecs 3HAKOMATCS € TUTAHOM pabOThI U TEX-

HUKOM 0€30MaCHOCTHU IIPH BBHIMOJIHEHUH JTJA0OPATOPHBIX PaOOT.
1. U3 yero cocrout pacrenue? (20 yacos.)
CrpoeHue pacTUTEIbHON KIETKH.
Teopus Kopenb. Bunpl kopHeil. BeTtBnenue kopHs. 3HaueHue kopHs. [loder. Ctpoenue
nobera. Ctpoenue movek. BumonzmeHneHus mooeron
JIuct. Ctpoenue KoxHIpl Jucta. CTpoeHUE MSKOTH JINCTA. 3HAUEHUE KUJIOK JIMCTA.
Brinenenue pacrenueM kucinopoza. Mcnapenue Boabl pacrenurem. Jlucrona.
Creb6enb. Ctpoenue credia. OyHKIUU cTeOs
[[BeTok. CTpoeHHE U 3HAUCHUE I[BETKA.
[Tnoasl. Ctpoenue u 3HayeHue. CriocoObl pacpoCTpaHEHUs
Cems. CTpoeHHE U COCTaB CEMSIH
IIpaxkmuxka JlabopatopHast padota «CTpOEHHE KOKHUIIBI JIyKa.
Jlaboparopnas pabota «JIBrKeHUE ITUTOIIIA3MbI
JIaGopatopHas pabota «OrnpenencHue 30Hbl poCcTa KOPHSD)
Jlaboparopnas pabora «CTpoeHHe MOYEK»
OnebiT «Beraenenue kucnopoaa pacrennem». Onsit «McnapeHue Boabl TUCThAMU
[Ipaktrnueckas padora «OnpeneneHue Bo3pacTa cTBoja o cnuiy» JlaboparopHas pa-
6ota «IlepenBuxeHue BOAbl U MUHEPAJILHBIX coJiel mo ctednto» JlaboparopHas pa-
0ota «/[BrmkeHne opraHuYeCcKUX BellecTB 1o crednto» JlabopaTopHas padorta «Ctpo-
eHue ceMeHu ¢aconn» Jlaboparopnas padora «CTpoeHUe ceMeHH MieHuIb» Jlabo-
paropHas padota «CocTaB CEMIH»
2. Kak :xuBet pacrenue? (11 yacoB)
Teopus. Kak nutaercs pactenue? Bo3nymHoe nutanue pacteHuid. [louBeHHOE nuTa-
Hue pactenuit. Ynoopenus. Buasl ynoopenuii. [Iuranue u pocT mpopoCTKOB.
Kak pactet pactenue? Poct kopHeii u modera. Kak MO>KHO MOBIUSATH HA POCT PACTCHHUS.
Bo3znelicTBre uenoBeka Ha KOPHEBBIE CHCTEMBI KYJIbTYPHBIX pacTeHuii. OOpaboTka
nouBkl. [lonus n ocymenue noussl. @opMUpPOBaHKUE KPOHBI pacTeHui. [Ipumunka u
NMUKUPOBKA. JlpInT v pactenne? [[pixanue kopHen. [[pixanue nuctbeB. [lpixanue ce-
msiH. Kak nBuraercs pacrenue? J[BuxeHue cTeds U JIUCTHEB.
Kak npopacraer cems? YcnoBusi npopactanusi cemsiH. Bexoxects cemsiH. Cpoku 1o-
ceBa. [ 1yOnHa 3a71€7KU CEMSIH.
IIpakmuxka. lpaktudeckas pabora «OOpazoBaHUE OPraHUYECKUX BEIIECTB HA CBETY»
[Ipaktuueckas pabora «BnusiHue ynoOpeHuil Ha pocT pacteHus» IIpaktuyeckas pa-
6ora «IIpumurnka rmaBaoro kopHs» [IpakTudeckas padota «Pa3Butne 60KOBBIX MOOE-
TOB»
[Ipaktrueckas pabora «BrnusHue pUTOropMOHOB Ha POCT U PA3BUTHE PACTECHUI)
Jlaboparopnas padota «Pa3Butue mpopoCTKOBY
OnbIT «3HaYeHUEe BO3AyXa JAJIsl pOCTa U pa3BUTHSI KOPHEW»
OnebIT «/IpIXaHuE JTUCTHEB



OnpIT «/[pIxanue ceMsH»

[Ipaktuueckas padota «Buxenue ctedins pacrenus» [Ipakruueckas padora «/{Buxe-
HUE JIUCTHEB

[Ipaktuueckas pabota «BinusHue pa3nnyHbIX YCIOBUHM Ha MpopacTaHue ceMsan» [Ipak-
TU4eckas pabora «OnpeneneHue BCXOXKECTH CEMSTH

3. BoipacTu cam. (6 yaca)

Teopus. IlpruMeHeHNE TOMYYEHHBIX 3HAHUW Ha MpakThke. O3€IEHEHUE IIKOJIbHBIX
kiyM0. [Tocanka v yxoj1 3a pacTeHHUSIMU.

Ilpakmuxa. Tlpaktudeckas padora «Ilocagka cemMsiH B KOHTEHHEpPHI M OTKPBITHIN
rpyat» [lpaktuyeckas padora «lluknpoBanue paccaapl IBETOUHBIX KyIbTyp» [lpax-
Tudeckas pabora «Bpicaska paccaabl IIBETOUHBIX KYJABTYpP B OTKPBITHINA IpyHT» [Ipak-
THYECKas padoTa «YX0J| 32 [IBETOUYHBIMU KITyMOaMI»

4.0T MUKpOCKoOMA 10 MUKpPoOuosoruu (17 yacos)

Teopus. YctpoiictBo Mukpockorna. [IpaBuiia pabotsl ¢ Mukpockorom. [Ipurorosie-
HUE npenaparoB McTopust OTKPBITUS MUKPOCKONIA. Y UEHBIE UCCIIEI0BATEIIN, BHECIINE
BKJIAJl B U3yYEHUE MUKPOOPTraHU3MOB.

Opaniry3ckuit mukpoouosnor Jlyu [Tactep (1822 — 1895r), Hemenkuii yuensiit Pobept
Kox

(1843 — 1910r) OCHOBOIOJOXHUKHA COBPEMEHHOM MHUKpoOHonoruu. OCHOBHBIC
HaIpaBIICHUS] COBPEMEHHOM MUKPOOHOJIOTUH: T€HETUYECKasl U KJIIETOUHAs UHKCHEPUS,
WCTOJIb30BAHNE MUKPOOPTaHU3MOB U MPOAYKTOB UX KU3HEAEATEILHOCTH B ITPOMBIIII-
JIEHHOCTH, CEJIbCKOM XO341CTBE U MEULIMHE, T0ObIYa HEPTH U METAJIJIOB, OUMCTKA BO/I,
II0YB, BO3yXa OT 3arpsI3HUTEIIEN, IOAEPKAHUE U COXPAHEHUE ITOUBEHHOTO TUIOA0PO-
usi. YCTpOWCTBO MUKPOCKOIIA M MpaBujia padoTel ¢ HUM. [IpaBuna obpamenus c na-
O0opaToOpHBIM 000PYIOBAHHUEM.

Xumus u ouonorusi. XUMUYECKUN COCTaB KMUBOW KIIETKU: HEOpraHu4Yeckue (Boja
¥ MHUHEpaJbHBIE COJIM) U OpraHnydeckue (OeNKu, SKUPHI, YIIIEBOAbl, BATAMUHBI) BEIIIE-
cTBa. buonorudeckas poiib BOJbI B )KHUBOM KieTke. doTocuuTe3. Xaopodwmmui. buoo-
TMYECKOE 3HAYCHHE KUPOB, OETKOB, FIPUPHBIX MacCell, YIIIEBOJOB U BUTAMUHOB IS
KUA3HEIEITEIbHOCTH OPTaHU3MOB.

Knerka - equnnLa CTpOEHUS, ) KU3HEAESATEIbHOCTH, POCTA U PA3BUTHS OPTaHU3MOB.
MHuoroo6pa3zue kinetok. CTpoeHHe Npo - U 3YKapHUOTHUECKOH KIIeTKHU. [leneHne KieTku.

B3auMocBs3b cTpoeHus u GyHKIUN YacTel U OPraHOMJOB KJIETKH - OCHOBA €€ IIe-
nocTHOCTH. CpaBHUTENIbHAS XapaKTEPUCTHUKA KIIETOK PACTEHU, 5)KUBOTHBIX, OaKTEPHil,
rpu0oB. MccnenoBanus npupoabl ¢ TOMOIIBI0 MUKPOCKOTA.

Bunbl TkaHel, OTIIMYUE pacTUTENbHON TKaHU OT )KUBOTHOM, 0COOEHHOCTH CTPOCHHUS U
(YHKIIUU TKaHEH.

JleMoHCTpanuu

. Koseknust roToBbIX MUKPOITPENAapaToB.

Ipaxkmuxa. lpaktnaeckas pabora Ne 7-16. YerpoiictBo Mukpockona. [Ipuroropnenue
Y U3y4eHHe MUKporpemnaparoB. [IpaBuia paGoTsl ¢ UG POBHIM MUKPOCKOIOM.
[TpuroroBieHrne MUKpPOIPENAPATOB KIETOK KOXKHUIIBI YCLIYH JIYKa, KJIETOK JUCTa 3JI0-
1€, TJI0JJ0B TOMara, IUIOBHUKA U JIp.

PaGota ¢ roroBeIMH mpenapaTaMu TKaHEH.

TBopueckas mactepckast «Co3naHue MOJEIHN KIETKI.



5. bakrepuu (7 4)
Teopus. YcnoBusi xu3Hu Oaktepuii. dopMa U CTpOCHHE OaKTEPUATBHBIX KJIETOK.
Buemnue u BHyTpeHnue cTpykryphbl. [loBenenne 6akrepuii. CiocoObl nutanus. Pac-
IIpoCTpaHeHUEe U 3HaueHue Oaktepui. Ponb GakTepuii B Ouocdepe: 6akrepruy THUESHUS
— MUHEpaJIM3alis OpraHuueCcKuX BEIEeCTB; OAaKTepUU MOYBEHHbBIE — TOYBOOOpA30Ba-
Hue; OaKTepuu a30TPUKCUPYIOIIKE — 00OTaIlEHUE TTOYBBI a30TOM; IMAHOOAKTEPHH.
3HayeHue OaKTepUil B )KU3HU YEJIOBEKA - MOJIOKUTEIbHAS POJIb B XO35UCTBEHHOM J1esI-
TEIbHOCTU: MOJIOUHOKHUCIIbIE, OAKTepUu OpOKEHUs; OTpUIlaTeNIbHasl — THUEHUE TMPo-
IYKTOB NMUTAHUs, TATOTCHHbIE OaKTepuu BO30OYAUTENTN OOJE3HEH y YeloBeKa, JKUBOT-
HBIX 1 pacTeHuit. Metoabl 00pb0sbI ¢ 6akTepusmu. [lactepuzanus, crepuinsanus, 1e3-
UHQEKIIHA.
Ipaxmuxa. llpaktnyeckas pabota Ne 17-19. [loceB u HabGmoneHue 3a poctom OakTe-
puii. bakrepuu 3yOHOrO Hanéra.
bakrepun kaprodenbHON ManouKHu.
6. Il.iecneBbie rpudbI (6 4)
Teopus. T'pulObI mpeacTaBUTETN 0COO0TO IAPCTBA )KUBOM pUpoibl. [Tpu3Haku rpubos.
Knaccudukanus rpu6oB. OcoOEHHOCTH TIECHEBBIX TPUOOB.
3HayeHue MIeCHEBBIX TpuOoB. Jpoxoku. CTpoeHHE U POsib JPOAOKEH B )KU3HU YEIIO-
BEKa.
Ipaxkmuxka. Ilpaktudeckas padora Ne 20-22. BreipaiiyBanue 1 UCCIeI0BaHUE IJICCEHH.
Myxop, [lennmmm.
Biusinue Temneparypbl Ha pOCT IIJIECHEBBIX U JPOXKKEBBIX TPHUOOB.
7. Bonopocuu (8 4)
Teopus. MUKpOCKOIIMYECKHE BOIOPOCIN — IPYINa HU3IMIKUX pacTeHuid. OQHOKIEeTou-
HbIE, MHOTOKJIETOUYHbBIE U KOJIOHUAJIbHBbIE BOAOPOCIU. OCOOEHHOCTU CTPOEHUS U KU3-
HEAESATENbHOCTH. 3HAUE€HHE BOJOPOCIIEH B MPUPOE U KU3HU YETIOBEKA.
Ilpaxkmuxa. IlpakTudeckas padora Ne 23-24. V3yueHne OqHOKIETOUHBIX BOIOPOCIEH
110 TOTOBBIM MHUKpOIIpENaparam mpenaparam.
Bonopocnu — oOurarenu akBapuyma.
8. JIaboparopus «buonnaukauus (5 4)
Teopusa. buonHaukanus OKpyxarouien cpeapl. JIlnxenonnaukamnus. Mitorosoe 3ansrue.
Ilpaxkmuxa. Tlpaktuueckas pabora Ne 25-26.MccnenoBanne TOKCHYHOCTH OTXOZIOB C
IIOMOLIBIO OBCA ITOCEBHOTO.
9. Paccka3bl mo ouosioruu (20 yacos)
Teopus. buonuka, ee Bubl. HelipoOnoHuka. ApXUTeKTYpHO-CTPOUTEIbHAS OMOHUKA.
buorek. buomumernka. buomumukpus. torosoe 3ansrue.
VYyenuueckas koHpepeHus. «Brinarommuecs ononoruny. «Mcrtopus Ononorum».
Konkypc coobmienuii yuamuxcs. «Moe Tr00uMoe KUBOTHOEY. «17 COBPEMEHHBIX TEX-
HOJIOTHIA, KOTOPbIE JIO/IA MTO3aMMCTBOBAJIN Y IPUPOJIBI.
Ilpaxmuxka. 1logroroBka u 3amura TBOPYECKUX OTUETOB O MPOBEACHHOW HCCIEN0BA-
TeIbCKON padore.
JlanHbIC 3aHATHUS TPOBOAATCS B (hopMe KOH(DEPEHIIUN WU KPYTIIOTO CTONA (B TEUCHHE
roga). Ydaiiudecsi BHICTYNAIOT ¢ KPaTKUMH TBOPYECKUMHU OTYETAMHU IO U3YYEHHBIM
mpo0iemMam, pacCKa3bIBAIOT O PE3yIbTaTax CBOMX MCCIICIOBAHMM.

10. «JIaGopaTopus JleBeHryka» (5 4yacoB)



Teopus. Metoasl HayqHOTO ucciuenoanus. JlabopatopHoe 060pyaoBaHue U MPUOOPHI
JUTSL HAyYHBIX HcclieqoBaHuil. MicTopus n300peTeHnss MUKpOCKOMNa, €ro yCTPOUCTBO U
npaBuia padoThl. TexXHUKa MPUTOTOBIEHUS BPEMEHHOTO MUKpoIipenapara. Pucyem no
paBUJIaM: MpaBuiia OMOJIOTUYECKOTO PUCYHKA.
Ilpakmuueckue nabopamopusie padbomul:
- YCTpOMCTBO MUKPOCKOIA
- [IpuroToBiieHre U paccMaTpuBaHUE MUKPOIPENapaToB
- 3apucoBKa OMOJOTHYECKIX 0OBEKTOB
IlIpoexkmno-uccneoogamenvcKkaa 0eamenabHOCHb:
- Munu — uccnenoanue «Mukpomupy» (padbota B rpynax ¢ nocieayromnei npe3eHra-
1Hei).
11. IlpakTnyeckas 6oranuka (16 4yacon)
Teopus. ®enonornyeckue HaomoneHus. Benenne nHeBHUKa HaOmoneHuil. ['epOapui:
o0opynoBaHue, TEXHUKA cOOpa, BBICYIIMBaHMS U MOHTUPOBKHU. [IpaBuia pabota c
onpenenuTeNsiMu (Te3a, anturesa). Mopdosornyeckoe onucanrue pacTeHU 1o IJIaHy.
Penkue u ucuesaronme pactenus bamkoprocrana.
Ilpaxmuxka. Ilpakmuueckue u 1adopamopmsvie pabomot:
e Mopdonoruyeckoe onucaHue pacTeHUI
e OmnpenesieHre pacTEHUN MO TepOapHBIM 00pa3liaM U B OE3TMCTBEHHOM COCTOS-
HUU
e MonTupoBKa repOapus
Ilpoekmmno-uccnedosamenvckan 0eameabHOCHb:
e Coznanue karanora «BumoBoe pazHooOpasue pacTeHUN MPUIITKOILHON Teppu-
TOPUM
e [Ipoekrt «Peakue pactenus KpacHosipckoro kpas»
12. IIpakTuyeckas 300,10rus (7 4acoB)
Teopus.
e 3HAKOMCTBO C CUCTEMOM KUBOW MPUPO/IbI, IAPCTBAMHU KHUBBIX OpraHu3mMoB. OT-
JMYUTETbHBIE TPU3HAKYU )KUBOTHBIX PA3HbBIX LAPCTB U CUCTEMATUYECKUX TPYIIIL.
e JKu3Hb )KMBOTHBIX: ONPE/ICIICHUE )KUBOTHBIX IO CIIEaM, TPOAYKTaM KU3HEIEs-
TenpHOCTH. OnrcaHue BHEITHErO BUA )KUBOTHBIX 1O TiaHy. O ueM pacckasbl-
BAIOT CKEJIETHI KUBOTHBIX (masiecoHTosiorus). [lumieBbie nenouku. XKu3ub xu-
BOTHBIX 3UMOH. [Togxopmka mru.
lIpaxmuxa.
Ilpakmuueckue u nabopamopHuvie padomol:
e Pabota no onpeneaeHnIo KUBOTHBIX
e (CocTraBieHUE MUIIEBBIX IIEMTOYEK
e OmnpeneneHrue 3KOI0THUECKON IPYIINbI dKUBOTHBIX MO BHEITHEMY BUJTY
o deHonornueckue HaOMOAEHUS «3MMa B )KM3HU PACTCHUU U )KUBOTHBIX)
IIpoexmmno-uccnedosamenvckas 0eamenbHOCMb:
e Munu — uccnenoBanue «lITHIBI HA KOPMYILIKE)»
e IIpoekr «KpacnHas kHura >kuBOoTHbIX KpacHOApCKOro Kpasi»
13.buonpakruxkym (6 4acoB)



Teopus. YueOHO - HCCIIEAOBATENbCKAs eATeNbHOCTh. Kak mpaBUiIbHO BBIOpaTh
TEMY, OIIPEACIIUTH LEIb U 3aJ1a4M ucciaeqoBanusi. Kakue cylecTByt0T METOIbI HCCIIe-
noBanui. [IpaBuiia ohopmiieHus pesyabraroB. Mcrounuku napopmanmu (0nbnroreka,
uHTepHET-pecypcebl). Kak odhopMuth nucbMeHHOE cO00IIeHHE U TTpe3eHTanuio. OcBo-
€HUe U 0TpadOTKa METOJIMK BhIpalllMBaHUs OUOKYIBTYp. BBINIOMHEHNE CAaMOCTOSTEb-
HOTO HCCIIE0OBAaHUs 1O BbIOpaHHOMY Moayito. [IpeacTaBieHue pe3ylibTaToB Ha KOH-
depentuu. OTpadboTKa MPAKTUYECKONU YaCTU OJTUMITUAHBIX 3aJJaHUH C IIeJIbI0 TUArHO-
CTUKH MOJIYYEHHBIX YMEHHI U HABBIKOB.

IIpaxmuxa.
Ilpakmuueckue u nadopamopuvie padomul:

e PaGora ¢ uadopmaruet (mocemenne ONOINOTEKN)

e  OdopmiieHne ToKIaaa U MPE3CHTAINH 110 OIPEICICHHON TeMe

Ilpoexkmno-uccnedosamenvckasn 0eamenabHOCHb:

Moayiab «PU3H0JI0THA PACTEHUID)

e JIBH)KEHUE pACTCHUH

e BiusHHE CTUMYIATOPOB POCTA HA POCT U PA3BUTHE PACTCHUM

e [Ipopacranue ceMsH

e BiusiHHE NPUILIKANKY HA POCT KOPHS
Moayab «IKOJOTrH4eCKUH NPAKTUKYM»

e OmnpeneneHne CTENEHN 3arPS3HEHHS BO3yXa METOA0M OUOWHIUKAINH;
e OmnpeneneHue 3aMbUICHHOCTH BO3IyXa B TOMEIICHUSX
BTOPOU ol ObYYEHUSA
Ili1anupyembie pe3y/ibTaThbl:

JIMYHOCTHBIE:
- (hopMUpOBaHKE OTBETCTBEHHOTO OTHOIIICHUS K YYEHUIO, TOTOBHOCTH U CLIOCOOHOCTH
K CaMOpa3BUTHIO U caMO0Opa30BaHHIO HA OCHOBE MOTHUBAIIMU K OOYYCHHUIO M TTO3HA-
HHIO

- popMHpOBaHKE TUYHOCTHBIX MPECTABICHUN O IIEHHOCTH MPUPO/IbI, 0CO3HAHUE 3HA-
YUMOCTH U OOITHOCTHU IIOOAIBHBIX MPOOJIEM UeIOBEYECTBA;

- hopMHUpOBaHNE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUN U COTPYIHUYECTBE
CO CBEPCTHUKAMH, CTApIIMMHU M MJIAJIIIMMH B Mpolecce oOpa3oBareibHON , 00IIe-
CTBEHHO TMOJIE3HOM, yu4eOHO-HCCIIe0BATENbCKOM, TBOPUECKON U JPYTUX BUIOB Jes-
TEIBHOCTH.

MertanpeaMerHble:

- yMmeHme paboTaTh C Pa3HBIMU HCTOYHUKAMHU HH(POpPMAIIMU: TEKCTOM y4deOHUKa,
HAy4YHO-TIOMYJISIPHOM JIMTEPATypPO, CIOBApSIMU U CIIPABOYHUKAMMU; aHAJIU3UPOBATh U
OLICHUBaTh UH(POPMAIMIO, TPEOOPa30BbIBAThH €€ U3 OAHOU (POPMBI B IPYTYIO;

- YMCHHUC CO3/1aBaTh , IPUMCHATH U Hp606paSOBBIBaTB 3HaKH U CMMBOJIbI, MOACIIN H
CXCMBbI IJIA PCIICHUA y‘-Ie6HBIX H ITI03HAaBATCJIBHBIX 3aJ1a4



- yMeHHE paboTaTh C Pa3HBIMU HCTOYHUKAMU OMOJIOTHYECKON HH(POPMAITUN: HAXOIUTh
OMOJOTHYECKYI0 HHPOPMAIIMIO B TEKCTE yUeOHUKA, HAyYHO-TIOMYJSPHOM JIuTEepaType,
OMOJIOTUYECKUX CIIOBAPSIX U CIIPABOYHUKAX

IIpeamerHsIe:

-00BsICHEHUE POJIM OMOJIOTUU B MPAKTUYECKON ACATEIBHOCTH JIIOACH; MECTa U POJIn
YeJI0BeKa B MPUPOJEC; POJCTBA, OOITHOCTH MPOUCXOKICHHS U DBOJIOINH PACTCHUHN H
KUBOTHBIX (Ha IPUMEPE COTOCTABIICHHS OTICIBHBIX TPYII); POJIU Pa3IMYHBIX Opra-
HU3MOB B JKW3HH Y€JIOBEKA; 3HAYCHHS OMOJIOTUYECKOTO Pa3HO00pa3us Ik COXPaHCHUS
ouocdepsr;

-popMHUpOBaHUE OCHOB IKOJIOTMYECKOM IPAaMOTHOCTHU : CIIOCOOHOCTH OIICHMBATH TO-
CJIEJICTBHS JEATENBHOCTH YEJIOBEKA B IPUPOJIE, BIUSAHKE (DAKTOPOB PUCKA HA 3J0POBbE
YEJI0BEKA.

Yuawuecs 6yoym 3namo:

yMEET aHAJIU3UPOBATh, CPABHUBATH, KIIACCU(PUIIMPOBATh U 00001IaTh (PaKThI U
SIBIICHUSI. BBISIBIIATH MPUYUHBI U CICACTBHUS IPOCTHIX SIBICHHM.

YMEET OCYIIECTBISATH CPAaBHEHHE, CEPUAIMIO M KIACCHU(PHUKAIUIO, CAMOCTOS-
TEIHHO BHIOWPAss OCHOBAHHUS W KPUTEPHUH ISl YKA3aHHBIX JIOTMYECKUX OIEPaINi;
CTPOUTH KJIaCCH(PHUKAIINIO HA OCHOBE TUXOTOMHUYECKOTO JIeJIeHHUs (Ha OCHOBE OTPHIIA-
HUSA).

YMEET CTPOUTH JIOTHYECKOE PACCYKJIEHUE, BKIIIOYAIOIIEE YCTAHOBIIEHUE IPH-
YUHHO-CJICJCTBEHHBIX CBA3CH.

yMEET CO3/1aBaTh CXeMAaTUYECKUE MOJIEIU C BBIJICIICHUEM CYIIIECTBEHHBIX XapaK-
TEPUCTHUK OOBEKTA.

YMEET COCTABIIATh TE3UCHI, PA3JIMYHbIC BUJBI MJIAHOB (IIPOCTHIX, CIOXKHBIX U
T.11.). [IpeoOpazoBbiBaTh MH(MOPMAIIMIO U3 OAHOTO BUJIA B APYroi (TaOJuUIly B TEKCT U
mnp.).

Yuawuecs 6yoym obyuenwi:
yYMEET BBIUUTHIBATH BCE YPOBHU TEKCTOBOW MH(POPMAITUH.

YMeeT onpenensiTh BO3MOXKHbIE HCTOYHUKH HEOOXOAUMBIX CBEACHUMN, TPOU3BO-
JUTh MOUCK MH(OpPMAIIMU, aHAJIU3UPOBAThH U OLICHUBATh €€ JJOCTOBEPHOCTb.

BJIaJeeT CpeACTBOM (OPMHUPOBAHUS MO3HABATEIBHBIX CIY)KUT y4eOHBIA Mare-
puall, U Ipexk/ie BCEro NPOAyKTUBHBIE 3a/1aHUsl yUeOHUKA.
Beenenune (2 yac). Bo BBeieHNM ydaiuecs 3HaKOMSITCS C TIJIAHOM Pa0OThl M TEXHUKOMN
0€30MacHOCTH MPH BHITIOJIHEHUHN Ja00PaTOPHBIX padoT.
Tema 1. Ilutosiorust u rucrojiorus (15 yacon)
Teopus. Ctpoenue kinetku. OpraHonabl. JKU3HEHHBIM UK KIETKU. KileTKU KUBOT-
HBIX U pacTeHuM. [ MCTONIOrns — HayKa O TKaHAX. BUabl TKaHEH OpraHn3Ma 4esoBeKa.
CBs13b cTpoeHUS U QYHKITUN KIIETOK M TKaHEH.
Ipaxkmuxa. J1.p. Nel Ctpoenne yBennuuTenbHbIX TprOOpoB. JI.p.No2 N3yuenune mMuk-
porpenaparoB pa3nuyHbIX KI€TOK. JI.p.Ne3 CpaBHEHHE KIIETOK )KMBOTHBIX, PACTCHUH,
npocrenmux. JI.p.Ned zyuenue Tkaneit oprauusma yenoseka. JI.p.NeS N3rotosnenune
MUKpOIpenapara cocko0a IeKu.



Tema 2. OcHOBBI MUKPOOHOJI0rMY U BUPYycoJorum (19 yacos)

Teopus. bakrepuu: cTpoeHue, pa3sMHOXKEHUE, cucteMmaruka. [lnecHesbie rpudsl. Ctpo-
enue. Pasmuoxxenue. Cucremaruka. [lutanue u qpixanue. ABTOTpO(bI U reTepoTPOPBhI.
Hpoxoku. Xemocuntes U porocunte3. Canporpodsl U napa3utel. bakrepuanbHbie 3a-
OoneBanus. Jleuenne u npodunaktuka. ['pudkoBbie 3aboneBanus. JlnuHas rurvexa.
Bupyconorus — Hayka o Bupycax. Ctpoenue u Gpu3HoiI0rus BAPyCoB U OakTepuodaros.
Bupycnsie 3a6oneBanusi. Bupyc CITUa. \

llpaxmuxa. J1.p. Ne6 N3roroBinenue Mmukponpenapara 3yonoro Hanéra. JI.p.No7 Uzro-
TOBJIEHWE MUKpONpenaparoB Mykopa wiu nenuuuiia. JL.p.Ne8 Mzyuenue npoxoxei.
Tema 3. [Iapasurtosioruss 1 ummyHurer (18 yacos)

Teopus. IMMyHHTET U 300pOBbe UesloBeKa. Buabl uMMmyHuteTa. Mexanusm. Hapye-
HUSA UMMYyHUTETa. Asuieprud. IMMyHHUTET U mapa3uTbl. DKTO- U SHAOMAPA3UThl. MX
Bubl. [Ipucnocobnenus k napasutusMmy. [lnockue uepBu. Knaccupukanms. L{ukisl
paszsutusi. Kpyrieie uepBu. Kinaccudukanusa. Huxnst pazsutus. [Ipodunakruka rems-
MHUHTO30B. DKTONApa3UThl — NEPEHOCUUKH Pa3InYHbIX 3a0oneBanHuil. Manspus. CoH-
Has Oosie3Hb. B, kiemu, 6;10xu — nepeHocunku 3adoneBanuii. Tud. Yyma. DHile-
¢danut. boppOa ¢ mapazutamu.

Tema 4. «Muxosiorusi. CucreMaTuka JieKapcTBeHHbIX pacteHuii (10 yacos)
Teopusa. Muxonorusi — Hayka o rpubax. Cucremaruka rpu6os. lllnsnounsie rpuob.
['pube1 — mapasutel. MectoobuTanus. Mukopusa u cuMomo3. Snosutsie rpudsl. Omnpe-
neneHue aaoBUThix TpudoB. [locnenctBus orpasinenus. Jleuenue. [lonb3a rpuOoB.
llpaxmuxka. JlexkapcTBeHHbIe pacTeHus. [onoceMennbie. X 3HaueHUE I 3I0POBbS
yenoeka. [lokpeitocemennsie. Knaccudukanus. Pabora ¢ onpenenuTenbHbIMU Kap-
TOYKaMH, onpenenuTesnsiMu pactenuil. [lpakruueckas padbora «Pabora ¢ onpenenure-
JISIMK

Tema 6. Xumus B ueHtpe ecrectso3Hanus (18 yacon)

Teopusa. Xumus Kak 4acTh €cTecTBO3HaHUA. [Ipeamer xumuun. Xumust — 4acth ecre-
CTBO3HaHHUs. B3aMMOOTHOILIEHHSI YEJI0OBEKA U OKpy»Karolero mupa. IIpenmer xumuu.
dusnueckue Tena u BemiecTtBa. CpoiicTBa BemiecTB. [IpuMeHeHne BelecTB Ha OC-
HOBE MX CBOMCTB.

HabnioneHrne u KCIEpUMEHT KaK METOAbl M3YYEHHs €CTECTBO3HAHMSI U XUMHH.
HaGnronenne kak 0CHOBHOM METO/I TTO3HAHUS OKPYXKAIOIIETO MUpa. YCIOBHS MPOBeE-
neHust HaOmoaeHus. ['unoresa. JkcnepuMeHT. BoiBon. Crpoenue mnamenu. /Ipax-
muxka. JlJaboparopust 1 00opyaoBaHHE.

MonenupoBanue. Mogenb, MoaenupoBanue. OCOOEHHOCTH MOJIETUPOBAHUS B T€O-
rpaduu, gusuke, Ouonoruu. Monenu B Ouonoruu. Mymspku. Mogenu B (usuke.
OnexrpodopHas mamuHa. ['eorpadpuueckue Monenu. XuMUYECKUE MOJIETHU: MPE/-
METHBIE (MOJENH aromMa, MOJIEKYJl, XUMUYECKUX U MPOMBIIIJICHHBIX MPOU3BOACTB),
3HAKOBbIE, MM CUMBOJIbHBIE (CUMBOJIBI JIEMEHTOB, (DOPMYJIbI BEIIECTB, YPAaBHEHUS
peakuui).

XumMuueckue 3Haku U GHopMyiibl. XUMUYECKUMA dJI€MEHT. XUMUYEeCKue 3Haku. Ix
o0o03HaueHue, Mpou3HoIIeHne. XUMHUEcKre popMyIbl BemiecTB. [IpocThie U caox-
Hble BemecTBa. UHaekchl n ko3 dunmreHTsl. KauecTBeHHBIN M KOJUYECTBEHHBIN CO-
CTaB BELIECTBA.



XuMus 1 pu3nKa. YHUBEPCAIbHBIN XapakTep MOJIOKEHUN MOJEKYIIPHO-KHUHETHYE-

ckoiiteopun. [lonsTus «arom», «moinekyna», «uon». Ctpoenue Beuiecra. Kpucran-

JUYECKOE COCTOSIHUE BellecTBa. KpucTamnmyeckue pemeTKd TBEPABbIX BELIECTB.

Huddyszusa. bpoyHoBckoe nBukeHue. BelectBa MOJNEKYISPHOTO U HEMOJIEKYIISP-

HOTO CTPOEHMUSI.

ArperatHbie cocTosiHus BeliecTB. [loHsiTHEe 00 arperaTHOM COCTOSTHMHM BEIlECTBA.

duznyueckue U XuMuueckue siBineHus. ['a3o00pasubie, :KUAKUE U TBEP/IbIE BEIIECTBA.

Amop¢HrbIe BemecTna.

Xumus u reorpadusa. CtpoeHue 3eMiu: sapo, MaHTHs, kopa. Jlutocdhepa. Mune-

pajibl U TOpHbIE MOPOABLL. MarMaTH4eCcKue U 0CaJ0uHble (HEOPraHUYECKUE U Opra-

HUYECKHE, B TOM YHCJIE U TOPIOYKE) TOPOJIBI.

Xumus v ononorusi. XuMHUECKUM COCTaB )KMBOM KIIETKU: HEOpraHuyeckue (Boga u

MUHEpaJbHBIE COJIM) U OpraHnyeckue (OesKu, )KUPbI, YIIIEBOAbI, BUTAMUHBI)BEIIE-

cTBa. buonoruyeckas posib BOIbI B )KUBOU KieTke. PortocuuTe3. Xnopodmui. bro-

JIOTUYECKOE 3HAYEHHE >KMPOB, OEIKOB, 3(UPHBIX Maces, yIIIEBOJOB U BUTAMHHOB

JUISL )KA3HENEATEIbBHOCTH OPTraHNu3MOB.

KauectBeHnHbie peakuun B xuMuu. KauecTBeHHblE peakuuu. Pacrno3HaBaHue Be-

IIECTB C ITOMOILBIO KAYECTBEHHBIX peakuuii. AHAINTHYECKUI curHai. Omnpenense-

MO€ BELIECTBO U PEAKTHB Ha HETO.

Texnuka 6ezonacHocTu. Mepbl oka3zaHHs IEPBOI TOMOIIH.

OGopynoBanre XUMHYECKOW mabopatopun. JlaboparopHasi mocyna. PeakTuBbl.

Oco0eHHOCTUPAOOTHI B Ta00OpaTOPHUH.

Pacnonoxenne  3IEKTPpUYECKUX BBIKJIFOYATENIel,  BOAOIMPOBOJHBIX
KpPaHOB, CpPEICTBIOXAPOTYIIECHUS, MEIULIMHCKON anTeuyKu Iep-

BOI MOMOIIIN B KaOMHETE.

JdeMoHcTpauuu

- Koneknus pa3nuuHbIX mpeamMeToB win GoTtorpaduii mpeaMeToB U3 aaTtOMUHUS IS
WJUTIOCTPALIMM UJIEU «CBOMCTBA — MPUMEHEHUE.

- YueOHoe 000pynoBaHue, UCTIOIb3yeMOe Ha YpoKkax GU3UKH, OMOJIOTUH, reorpaduu u
XUMUH.

- OnekTpodopHas MmamuHa B feicTBuu. [eorpaduueckue moaenu (miodyc, kapTa).
buonornyeckue Monmenu (MyJsiKu OPraHOB U CUCTEM OPTaHOB PACTEHUM, )KUBOTHBIX
U 4enoBeka). Pu3nveckue 1 XMMUYECKHE MOJIENIM aTOMOB, MOJIEKYJI BEIIECTB U KpHU-
CTAJTTNYECKUX PEIIECTOK.

- OOBbeMHBIE U IIAPOCTEPKHEBBIE MOJIETTH BOJIbI, YITIEKUCIIOTO U CEPHUCTOIO ra30B, Me-
TaHa.

- OOpa31bpl TBEPABIX BEIIECTB KPUCTATUIMUECKOTO CTpOoeHMs. Mojenu Kpuctaianye-
CKUX PEIICTOK.

- Boma B Tpex arperarHbpix cocTossHUSX. KouteKmus KpucTamindecKux 1 aMop(hHBIX
BEILICCTB U U3EJIUN U3 HUX.

- Konnekius munepaiioB (J1a3ypuT, KOPYH/I, XaJbKOIUPUT, (DIIOOPUT, TAJIHT).

- Konexmust ropHbIX mopop (TpaHuT, pa3nudHble (GOpMBI KalblluTa — MeJ, Mpa-
MOD,U3BECTHSIK).

- Komnekius roprounx uckonaeMbix (HeTh, KAMEHHBIN YTOJIb, CIIAHIIBI, TOP]).



JleMOHCTPAallHOHHBbIE IKCIIEPUMEHTHI

- Hayunoe nabmtonenue u ero onvcanue. Mzyuenue cTpoeHUs MIIaMEHHU.

- CniupToBas SKCTpaKLUs XJI0pOoPUILIa U3 3€JIEHBIX JTUCTHEB PACTCHUI.

- «IlepenuBaHue» YIIIEKUCIIOTO ra3a B CTAaKaH Ha YPaBHOBEIICHHBIX BECAX.

- KauecTBeHHas peakuus Ha Kuciiopoi. KauecTBeHHas peakuus Ha YIJIEKUCIIBIN ras.
JlaGopaTopHbie ONbITHI

- PacnipocTpanenue 3amaxa oJieKojioHa, TyXOB WM JIe30[l0paHTa Kak npouecc nuddy-
3UH.

- HaGmronenne 6poyHOBCKOTO IBMYKEHUSI YACTUYEK YEPHOM TYIIHU O] MUKPOCKOIIOM.
- Muddysus nepmaHranata Kauus B )KeJIaTHHE.

- OOHapykeHne d3PUPHBIX Macel B alleTbCHHOBOM KOPOUKE.

- M3yueHue rpaHnTa ¢ NOMOIIbIO YBEIMYUTEIBHOIO CTEKIIA.

- Onpenenenuie copepx aHusl BOJIbI B PACTEHUU.

- OOHapyKeHue Macia B CeMEeHax IMOJICOJIHEYHUKA U TPELKOTO Opexa.

- OOHapyXeHue Kpaxmayia B IIEHUYHONU MYKE.

- BzaumoneiicTBue acKOpOMHOBOM KUCIIOTHI ¢ MojoM (ompeaesienue ButamuHa C B
Pa3IMYHBIX COKax).

- IIponyBaHue BbIIBIXaEMOTO BO3/lyXa Y€pE3 U3BECTKOBYIO BOLY.

- OGHapyxeHue U3BECTKOBOM BOJIbI CPEU PA3IUYHbIX BELIECTB.

Jlomaninue onbIThI

- M3roToBnenne Mozieneil MOJeKyJl XUMHUYECKUX BEIIECTB U3 IJIACTHIINHA.

- dAnddysus caxapa B Boze.

- OnBITHI € MTyCTOM 3aKPBITOM MJIACTUKOBOM OyTHUIKOM.

- OOHapyKeHre Kpaxmaiia B MIPOJyKTaX MUTAHUS; TOTOKaX.

Ilpakmuueckaa padoma Ne 1-2. 3nakoMCTBO ¢ 1abopatopHbIM o0opymoBanueM. [1pa-
BUJIaTeXHUKH OezonacHocTU. «lllecTh nmpaBui TeXHUKH O€30MaCHOCTIY.
Ilpakmuueckaa paboma Ne 3-5. «TurnoBble paBuiIa TEXHUKU JaOOPATOPHBIX PabOT.
JlaboparopHoe obopynoBanue u nocyna. Pabora co cmupTOBKOM, ¢ BECaMH, MEPHOM
nocynoil. Apeometpsl. Pabota ¢ xumuueckumu peaktuBamu. OopmiieHue xoaa 3Kc-
MEepUMEHTA U erope3ynbratoBy. «Habmonenue 3a ropsiieit cBeyoil. YCTpoHcTBO U pa-
00Ta CIUPTOBKUY.

Tema 6. ITH 00bIYHbIE HEOOBIYHBIE BelecTBa (19 yacoB)

Teopus. BeuectBa BOKpYT HAc, UX 3HAUECHHUE ISl YEIOBEKa.

Ponb moBapeHHO! conu B 0OMEHE BEIIECTB YeJIOBEKa U KUBOTHBIX. CoJieBOM OanaHC
B opraHusMeyesnoBeka. [lomydyeHnue nmoBapeHHON COJIM U €€ OYMCTKA.

Kpucranisl Oonbiive u Manenbkue. Kak pactyT kpuctaiisl? MeToabl BhIpalliuBaHUs
KpHCTAJUJIOB.

I'mapocdepa. KpyroBopot Bojibl B IpUpPOAE, €r0 3HAYCHUE B COXPAHEHUH MPUPOJAHOTO
pPaBHOBECHSI.

Bona. Boma B macimrabe mianetsl. Boga B opranu3me yenoBeka. IlpecHas Boga u ee
3arackl. JKOJIOTUYECKUE TPOOIEMBbI YHCTOM BOABI.

XKectrkocTh Bobl, BUABI. MeTOAbI, MPUMEHSIEMBbIE JJI1 OYUCTKH BOABI, UX 3(PPexTuBn-
HOCTh. UTO Takoe KUCIOTHBIE TOKIU U KaK OHU 00pa3ytoTcsa? POTHUKOBBIE BOJIBI.
Ilpaxmuka. Ilpakmuueckasa padooma Ne6-8:«OuucTka 3arps3HEHHOW MOBAPEHHOU
coJii. BeIpalinBaHHEeKpUCTAIIIIOB OBAPEHHOM COJIH.



BripaiuBanue KpucTaaijioB MEAHOTO U KEJIE3HOT0 KYIOPOCOB METOJIOM MEIJIEHHOTO
UCIIAPEHUS HACBIIIEHHOTO PACTBOPAY.

Ilpakmuueckaa paboma Ne9-11:«CriocoObl 04UCTKU BOjbl. CpaBHEHUE BOAOIIPOBO/I-
HOM M TEXHUYECKOW BOJIBI O 3allaxy, IBETY, MPO3payHOCTH, IIIOTHOCTH, pH, ornpene-
JICHUIO TEMIEPATyphbl KUTIEHUSI BOJIbI, HAJIMUUIO OCAJIKa MOCIIe OTCTaUuBAHUS, TPUTOI-
HOCTH JIJIs UCTioNb3oBaHus. VccnenoBanue ocaakoBy.

Ilpaxmuueckan padboma Nel2-13:«OnpeneneHue U yCTPAaHEHUE KECTKOCTHA BOABDY.

Ilpumeuanue: O4nucTka BOIbl OT TBEPABIX NPUMECEH, OT KMJIKHUX U Ta3000pa3HbIX
BemiecTB. (B3Becu:necok + H,O; men + H,O; macno + H,O; H,O + uepnuna, Bo-
pOHKa, (QMIbTp, Koiba, AENUTENbHAsBOPOHKA, BBHIMAPUTENIbHAS YalllKa, CIUPTOBKA,
CIIMYKH, JIepKaTeb ISl IpoOHpKH, MPoOupKH.) JKecTKOCTh BOJBI: MOCTOSHHAS, Bpe-
MeHHasi, o6mas. CriocoObl ycTpaHeHus kecTkocTu Boabl. (O0pasibl Boasl; Na,COs,
Ca(OH),, nHarpeBaHue, CHUPTOBKA, CIIMYKH, J€PKATENb I IPOOUPKH, TPOOUPKHU.)
Tema 7. SIBjenusi, npoucxoasiiue ¢ Bemecrsamu (11 yacon)

Teopus. Paznenenne cmeceii. CriocoObl pa3ziesieHusi cMeceit u ouncTka BemiecTB. He-
KOTOpBIE MPOCTENIINE CLIOCOOBI pa3AeseHus] CMECE: IPOCEUBAaHUE, PA3IETICHUE CME-
cell MOPOLIKOB XkeJie3a U Cepbl, OTCTauBaHUE, IeKaHTalus, HEHTpU(yrupoBanue, pas-
JIeJIEHUE C TIOMOIIIbIO IETUTEIbHON BOPOHKH, (uibTpoBaHre. PuibTpoBaHuE B Jabo-
paropuu, ObITY U Ha ipou3BozcTBe. [lonsTre o gunprpare. Ancop6uus. Ilonstue 06
aacopOuuu U ajncopOeHTax. AKTUBHPOBAHHBIM YTojlb KaK Ba)KHEHIIMM ajcopOEHT.
YCTpOUCTBO MPOTHUBOra3sa.

Juctrmiauus, win neperonka. Jluctuianus (MeperoHka) Kak MpoLecc BbIACICHUS
BEILECTBA M3 JKUJIKOM cMecH. JIMCTHIIMpOoBaHHAs BOAA M 00JACTU €€ IPUMEHEHUS.
Kpucrannmzauus win BeinapuBanue. Kpucramiszanus 1 BeInapuBaHue B j1aboparo-
puu (KpucTamumn3aTopsl U papPopoBble YallKy Uil BelnapuBanusi) u npupozne. [lepe-
ronka HegTu. Heprenpoaykrsl. @pakiimoHHasi NEPErOHKaKUIKOTO BO31yXa.
XVWMHUYECKUE PEAKIIMH. YCIOBUS MPOTEKaHUS U MPEKPALIEHUSI XUMUYECKUX PEeaKIuil.
XVMMHUYECKHUE PEAKINH KaK MPOLECC NPEBPALLEHUS OJHUX BEIIECTB B APyTHE. YCIOBUS
OPOTEKaHUsI XMMHUYECKUX peakiuil. CONpUKOCHOBEHNE (KOHTAKT) BEIIECTB, HarpeBa-
nue. Karanuzarop. Uurubutop. YnpasieHue peakiusMu ropeHusl.

[Ipu3Hakn XxumMuyecKUX peakuui. [Ipr3HaKM XMMUYECKHUX PEaKUHUi: W3MEHEHUE
[[B€Ta, 00pa30BaHUE 0CAaJIKa, PACTBOPEHUE MOJYUYEHHOTO 0CaJiKa, BbIACIICHUE rasa,
NOSIBJICHHE 3araxa, BbIACIICHUE U HU TIONIOIIEHHUE TETIOTHI.

JemoncTpanumn

Ounbtp oTTa. Boponka broxHepa. YcranoBka A1t UIBTPOBAHUS O] BAKYYMOM.
Pecniuparopubie Macku u MapreBble oBA3kH. [IpoTtuBoras u ero ycrporictso. Ko-
nexuust «<Hedtb u HepTenpomyKTh».

JleMOHCTPallMOHHBbIE IKCIIEPUMEHTBI

Paznenenue cMecu noponika cepbl M KEJIE3HbIX OMUIIOK.

Paznenenue cMecu noponika cepbl M eCKa.

Pa3nenenue cmecu BOABI M PACTUTEIBHOIO Macjia ¢ MOMOUIBIO LEIUTENbHOW BO-
POHKH.

- [lonydyenune AUCTUILTMPOBAHHOW BOJIbI C MOMOIIbIO JIAOOPATOPHON YCTAHOBKH IS
MIEPETOHKU KUJKOCTEM.

- Pa3nenenue cMecu nepMaHranara 1 Iuxpomara Kajaus CliocoOOM KpUCTaIU3ALNH.



- BzanmogeiicTBre KeNe3HbIX OMMIOK U TIOPOIIIKA CEPhI MPU HATPEBAHUH.

- [lonyueHue yriaekucaoro raza B3auMoIeCTBUEM MpaMopa ¢ KUCIOTOM U 0OHapy-
KEHUEETO C TOMOIIBLIO0 U3BECTKOBOM BOJIBI.

- Karanutuueckoe pazioKeHue MEePOKCHIa BOAOPOA (KaTainu3arop
muokcuamaprania (I1V)).

- OOHapy>KeHue pacTBOpa IIEJIOUX C MOMOIIbIO MHANKATOPA.

- BzaumopeiicTBue pactBopa nepmMaHraHara Kajlvs W pacTBOpa JAUXpOMara Kajus C
pacTBOpPOM Cylb(uTa HATPUS.

- BzaumopeiicTBue pacTBOpa nepMaHranata Kajivs ¢ aCKOpOMHOBOM KHCIOTOM.

- B3anmonencTBue XJOpHIA JKEJIe3a C JKEJITOM KPOBSHOW COJIBI0 UM THUIPOKCHIOM
HaTpHS.

- BzaumoneiictBue ruapokcupa xxeinesa (I11) c pacTBopoM CONISIHOM KUCTOTHI.

IIpaxmuxa. JlabopaTtopHbIe ONBITHI

- AfcopOuust KyKypy3HbIMH Maj0YKaMH MapoB IMaxXy4ynX BEIIECTB.

- M3ydeHue ycTpoicTBa 3aKUTAJIKU U TUIAMEHHU.

JJomaninue onbIThI

- Paznienenue cMecu cyxoro MoJIoka U pe4HOro mecka.

- OTcTanBaHue B3BECH MOPOIIKA JJIsl YUCTKU MOCY/IbI B BOJIC U €€ JeKaHTaIs.

- AfcopO1usi akTUBUPOBAHHBIM YIJIEM KPACSIIUX BEIIECTB MENCU-KOJIBI.

- PactBopenue B Bozne Tabnerku acnupuna YIICA.

- [IpuroToBiieHNE N3BECTKOBOM BOJIBI U OMBITHI C HEH.

- 3yuenue cocraBa CMC.

Ilpakmuueckan padoma Ne 14. BeipalmBaHUE KPUCTAILIOB COJU (OMAITHUM 3KCIIe-
PUMEHT).

Ilpakmuueckasn paooma Ne 15. OuncTka TOBAPEHHOM COJIU.

Ilpakmuueckasn paooma Ne 16. VI3ydeHue npouecca KOppo3uH Keyes3a.

Tema 8. Pacckasbl mo xumuu (11 gacos)

Yuenuueckana xonghepenyua. «Bpigarommecs pycckue yuyeHble-XUMUKW. «lctopusd
XUMUN.

Konkypc cooouenuit yuawguxca. «Moe 1100UMO€ XMMUYECKOE BEIIECTBOY (OT-
KPBITHE,TOJIyYeHUE U 3HAYEHUE).

Konkypc yuenuueckux npoexmog. KoHKypcC MOCBSIIEH U3YYEHUIO XUMUYECKUX PeaK-
nuid. [loaroroBka u 3anuTa TBOPYECKUX OTYETOB O IPOBEACHHOM MCCIIEA0BATEIbCKON
pabore.

JlaHHBIC 3aHATUS TPOBOAATCS B (POPME «KPYITIOTO CTOIa» WU MIKOJbHON KOH(pEPEH-
1uu (B TEUCHUE rojia). Yyalrecs BhICTYMAOT C KPATKUMH TBOPUYECKUMU OTYETAMH T10
M3YYCHHBIMITPOOIEMaM, PACCKA3BIBAIOT O PE3YJIbTaTax CBOUX MCCIICIOBAHUM.

Tema 9. Xumus B 0bITy (13 4acos)

Teopus. Buapl OBITOBBIX XUMHKATOB. MBIIO U Motomue cpencta. Coiu U 1Ieao4uu B
COCTaBE MOIOIIUXCPEJICTB. XUMUHUCTKA Ha JJOMY.

KectrkocTh Boabl. YMsirueHue Bojibl. Cojia MUIleBast Win ABYYIJIEKUCIBIA HATPHUM U €10
cBoricTBa. OmnacHpId OpaT MUIEBON COABI — COJa KaIbIMHUpPOBaHHAs. UeM moJie3Ha
MUIIEBAas COJIa U MOXKET JIMOHA OBITh OMACHOM.

Xumusi U npurotopiaeHue nuiiy. CTONOBBIA YKCYC M YKCycHasi acceHiusi. CBoicTBa



YKCYCHOUKHCIIOTHI U €€ (PU3HOJIOTUIECKOE BO3ICHCTBUE.
Xumus 1 ofexkaa. BonoKHO o1 yBEIUYUTEIBHBIM CTEKIIOM.
AnTeuHslil o U ero cBorcTBa. [louemy Mo HAZO JepKaTh B IVIOTHO 3aKyITOPEHHOU
CKJISTHKE.
«3enéHkKa» WM pacTBOp OpPHILTHAHTOBOTO 3esieHoro. HeoObuHbie cBOCTBA OOBIYHOM
3€JICHKUA. ACTIMPHUH WM alleTUIICAJIUIIMIIOBAs] KUCIIOTA U €r0 CBOMCTBA. UTO MONE3Hee:
acniipuvH uiu yrcapus.llepekucs Bomopona u rugponeput. CBOMCTBa NEPEKUCH BO-
nopoaa.
IlepmaHranar kanus, MapraHUOBOKHMCIIBIA Kajluid, OH K€ — «MapraHuoBka». He-
O0OBIYHBIE CBOICTBaMapraHioBku. Kakyio omacHOCTh MOXKET MPEICTaBIATh MapraH-
LIOBKA.
Hyxna mu B moMarHeit anteuke 6opHas kuciora. Ctapble IeKapcTBa, Kak ¢ HUMU T10-
CTynUTh. Hero He XBaTaeT B BallICH anTEUKe.
lIpaxmuxa. Ilpakmuueckaa padoma Ne 17:V13ydeHne TEKCTHUIBHBIX BOJOKOH MO KOJ-
nexuuu. [IpocTeitmmecrnocoOb! onpeeieHus TUIa BOJOKHA.
Ilpakmuueckan padoma Ne 18:YnaneHue nsTeH.
Ilpakmuueckasa padboma Ne 19:YnaneHne HAKUNK C SMAIMPOBAHHOW MOCYAbl H
IpeIOTBpAIllCHHUE €€ 00pa30BaHUsl (IOMAIIHUNA SKCIIEPUMEHT).
Ilpakmuueckan paboma Ne 20: HeoObIUHbBIE OTIBITHI.

TPETHI IOl OBYUEHUSI

IIpeameTHbIe pe3y/ibTAThI:
JIMYHOCTHBIE:
- XapaKTepU30BaTh YPOBHU OPraHU3AIMU )KUBOM MAaTEPUH U HAYYHbIC JUCHUILINHEI,
3aHUMAIOIINECS U3YUYEHHEM MPOLIECCOB KU3HEACATEIbHOCTH HA KAXJIOM U3 HUX;
AHAIM3UPOBATh XUMUYECKUN COCTAaB KUBBIX OPraHU3MOB, BBISBIISITH POJIb XUMHYE-
CKHX
AIIEMEHTOB B 00pa30BaHUH OPTAHUYECKUX MOJICKYT,;
OIICHUBATh 3HaUEHUE IBOJOIMOHHON Teopuu JK.b. Jlamapka st pa3Butrs 6uooruu;
- XapaKTepU30BaTh IIPEAIIOCHUIKYM BOSHUKHOBEHHUS SBOJIOLMOHHON Teopun Y. /lapBuHa;
OIIEHMBATh CBOMCTBA MOPO/I JIOMAIIIHUX KUBOTHBIX U KYIbTYPHBIX PACTEHUH IO CpaB-
HEHUIO C TUKUMH MPEAKaMU; JaBaTh OLIEHKY €CTECTBEHHOTO OTOOpa Kak
pe3ynbpTara 00phObI 32 CYIIeCTBOBAHUE;
MertanpeaMeTHble:

OBJIAACHHUEC COCTAaBIAOIINMUN I/ICCJICI[OBaTeJIBCKOﬁ u HpOeKTHOI‘/JI ACATCIBHOCTH.
YMCHHUC BUJICTDH HpO6J'IeMy, CTaBUTb BOIIPOCHI, BEIABHUI'ATb THUIIOTC3bI, JaBATh OIIPCIAC-
JICHUA ITIOHATHUAM, KJ'IaCCI/ICbI/IHI/IpOBaTB, HElGJ'HOI[ElTB, IIPOBOAUTD SKCIICPUMCHTHI, ACJIATh
BBIBOJIbI U 3aKJIFOYCHUS, CTPYKTYPUPOBATH MATCPUAJL, 06T>$ICH$[TL, JOKa3bIBaTb, 3alllH-
m1aTb CBOM UACH,

yMeHHe paboTaTh C pa3HbIMU UCTOYHUKAMU OUOJIOTHYECKOM UH(pOpMAITUH, aHa-
JTU3UPOBATh U OIEHWBATh MH(POPMAIHIO, TPEOOPa30BhIBATh HHPOPMAIIUIO U3 OTHOU

(GOpMBI B APYTYIO;



YMCHHC aICKBATHO UCIIOJIL30BATh PCUCBLIC CPCACTBA I NTUCKYCCHU U apT'yMCH-
TalluH CBOEH I[MO3HMIHH, CPABHUBATL PA3HBLIC TOYKH 3PCHHA, ApryMCHTUPOBATL CBOIO
TOYKY 3pCHHsA, OTCTAMBATh CBOIO ITO3UIIUIO.

IIpeamerHbIe:

* paznuyYeHue Ha Ta0IMIax YacTeil U OpraHOUI0B KJIETKH, Ha )KUBBIX 00BEKTaX U Ta0-
JMIaX OPraHOB I[BETKOBOI'O PACTEHMSI, OPTaHOB U CUCTEM OPraHOB KUBOTHBIX, HAHOO-
Jiee paclpOCTPAaHEHHBIX PACTEHUN U JIOMAILHUX KMUBOTHBIX; ChEIOOHBIX U SJOBUTHIX
rpu0OB; OMACHBIX JJIS YEJIOBEKA PACTEHUI U )KUBOTHBIX;

* CpaBHEHHE OMOJIOTHYECKHX OOBEKTOB M MPOIIECCOB, YMEHHE JI€TaTh BHIBOJBI U YMO-
3aKJIIOYEHUs HA OCHOBE CPaBHEHUS,

* BBISIBJICHHUE MPUCTIOCOOICHU OPTaHU3MOB K CpeJie OOMTaHUs; B3aUMOCBI3EH MEX Ty
0COOCHHOCTSIMU CTPOSHHUSI KJIETOK, TKAaHEH;

* OBJIAJICHUE METOIaMU OMOJIOTMYECKON HAyKHU: HAOIIOICHUE U ONMCaHue OMOoJIoruye-
CKHX OOBEKTOB M MPOIIECCOB; MOCTAHOBKA OMOJIOTMUECKUX IKCIIEPUMEHTOB U O0OBSC-
HEHUE UX PE3YJIbTATOB.
Yuawuecs 6yoym 3namo:
yMEET ONpPEAeIATh NOHATHUSA, (POPMUPYEMBIE B IIPOLIECCE N3YUYEHUS TEMBI,;
yMeeT KJ1acCu(pUIMPOBATh U CAMOCTOSITEILHO BEIOMPATH KPUTEPUH JIJISI KJIACCH-
dukauuu;
BJIAJICIOT CAMOCTOSATENIbHBIM (DOPMYIUPOBAaHUEM MPOOJIEMBbI UCCIIECIOBAHUS U
COCTABJISITh OATAMHYIO CTPYKTYPY OYyIyIIEro caMOCTOSTEILHOTO UCCIIEIOBAHMS;
JIEMOHCTPHUPOBATH ONTUMAJIbHBIE CIIOCOOBI IEUCTBHUM B paMKaX MPEJIOKEHHbBIX
yCIIOBUN ¥ TPEOOBAHHUI U COOTHOCHUTH CBOM JICUCTBUSI C IUTAHUPYEMBIMU pe3yJibTaTa-
MUTIPH BBITIOJTHEHUH JIA0OPATOPHBIX U MPAKTUYECKUX PalOT;
Yuawuecs 6yoym ooyuenwi:
yMEET YCTaHaBIMBaTh TPUUYUHHO-CJIC/ICTBEHHBIC CBS3H MEXKIY COOBITUSMH, SIB-
JICHUSIMU;
yMeeT MPUMEHSITh MOJACIIN U CXEMBI JIJIsl pellIeHUs] y4eOHBIX U MTO3HABATEIbHBIX
3a7ad4;
BJIAJIC€T MPUEMaMH CMBICJIOBOTO UTEHHS, COCTaBIISITH TE3UCHI W TIaH-KOH-
CIIEKTHI 10 pe3yJbTaTaM YTEHUS,;
JIEMOHCTPUPYET OPTaHU3AIMI0 YUeOHOTO COTPYIHUUYECTBA U COBMECTHYIO JIesi-
TEJIBLHOCTh C YUYUTEJIEM U CBEPCTHUKAMU;
yMEET MCMOIb30BaTh HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU TIPH
MOJIFOTOBKE COOOIICHHM, MyJIbTUMEANINHBIX TIPE3EHTAINN;
yMeEET AEMOHCTPUPOBATH IKOJIOTHUUECKOE MBIIIUIEHUE U PUMEHSTH €r0 B ITOBCE-
JTHEBHOM KU3HU
BBenenue (2 yaca) Bo BBefeHNM ydaiuecst 3HAKOMSITCS C TUTAHOM PaOOThI U TEXHU-
KOM 0€301MacCHOCTH TIPH BBIMIOTHEHUH JIA0OPATOPHBIX PadoOT.
Paznen Hurosorus. (24 yaca)
Teopus. Tunwvt knemounoi opeanuzayuu. (4 yaca) KneTku mpokapuoTHUECKOTO THUIIA.



CrpykTypHO-(pyHKIIMOHAIbHAS OPTaHU3AIUS DYKaPUOTUUYECKON KIIETKU: PACTUTENh-
Has ¥ )kuBOoTHAas. [IpuHimn komnaprMentanuu. bruonornyeckas memOpana. CtpoeHue
TUMHWYHOW KIIETKM MHOTOKJIIETOYHOTO OpraHu3Ma. MEeKKIETOUHblE KOMMYHUKAIUU.
[Ipaktruueckas paboTa: CpaBHUTEIbHBIM aHAIM3 MPOKAPUOTUYECKUX, DyKapHOTHYe-
CKMX PaCTUTEIbHBIX, SYKAPUOTUUECKUX KUBOTHBIX KJIETOK U KJIETOK MHOTOKJIETOY-
HOTO OpraHu3Ma.

Dopma opeanuzayuu: apHasi, KOJUIEKTUBHAS, MPpaKTHYeCKasi padoTa: CpaBHUTEIIbHbBIN
AHAJIN3 MTPOKAPUOTHYECKUX, DYKAPUOTUUECKUX PACTUTEIBHBIX, JYKAPUOTUIECKUX KH-
BOTHBIX KJIETOK U KJIETOK MHOTOKJIETOYHOTO OPraHU3Ma.

Buowi oesmenvnocmu: caMOCTOSATENBHOE BbIIEIEHUE U (POPMYIHPOBAHUE LIETU TTPaAK-
TUYECKOHN pabOTHI; TOWCK U BhIICJICHHE HEOOX0MUMON MHGOPMAITUH JTsI COCTABICHUS
CBOJIHOM TaONMIIbI; CPAaBHEHUE, KIACCU(PUKALIMS PA3IMYHBIX KJIETOK IO BBIICICHHBIM
MIPU3HAKAM.

Cmpoenue npokapuomuueckou kiemku (8 uacog). @opma npokapuot. CTpykTypa,
XUMUYECKUM COCTaB U (PYHKIIMM KOMIIOHEHTOB MPOKApPUOTUYECKOMN KieTku. Kietou-
Has cTeHKa. Kancynbl, clIM3ucThie clIoU U 4exJibl. JKTYTUKU U MEXaHU3MbI JBUKEHUS.
Bopcunku. MemOpansl. [{uto30:1bs 1 pubocomsl. ['eHeTrdeckuii anmnapat. PocT u crio-
cOOBbI pa3MHOXKEHUS. BHYTPHUITMTOIIIa3MAaTHYECKUE BKITIOUCHHUS.

IIpakmuxa. Ilpaktuueckasi paboTa: BbIJIEJICHUE, OKpalllMBaHUe, (PUKCUPOBAHUE, CPAB-
HUTEIIbHASI XapaKTEPUCTHKA YKCYCHO-KHUCIBIX, MOJIOYHOKHUCIBIX U MACISTHOKHCIIBIX
OaKTepHii.

@opma opeanuzayuu: TapHas, KOJJIEKTUBHAs, MPaKTUYECKas paboTa a: BbIACIICHHUE,
OKpallluBaHue, PUKCUPOBAHKE, CPABHUTEIbHAS XapaKTEPUCTUKA YKCYCHOKHUCIIBIX, MO-
JIOUHOKUCJIBIX U MACJISTHOKUCIIBIX OaKTEpHUH.

Buowi oesmenvrocmu: caMoCTOSATENBHOE BbIIENEHUE U (POPMYIHPOBAHUE LIETU TTPaK-
TUYECKOU PabOThI; MOMCK U BIACICHUE HEOOX0AMMOM MH(MOPMAIIUU JIJIsl COCTABIICHUS
CBOJIHOM TaOIHIIbI; CPaBHEHHUE, PA3JIMYHBIX BUJOB OAKTEPUH MO BIJICIICHHBIM MPU3HA-
KaM.

Cmpoenue rykapuomuyeckou Kiemku (7 uacos). Hapyxuas nuroriazMarudeckas
meMOpana. Crielaau3upoBaHHBIE CTPYKTYpPbl TTOBEPXHOCTH KJIeTOK. OcoOEHHOCTH
CTPOEHHUsI KJIIETOUHBIX 000J04uek pacTeHuil. @aronurtos. [Tunomnuros. OcHOBHOE Bellle-
CTBO HHUTOIUIa3Mbl. MUKpPOTpYOOUKU. DHIOIUIa3Marnueckas ceTb. Pubocombr. Kom-
miekce [ onpoku. Mutoxonapuu. JInzocomel. Kiterounsiii nentp. Inactuael. Bakyonu
pacCTUTENBHBIX KIETOK. OpraHoubl CeUalbHOTO Ha3HaueHus. KieTouHble BKIIrO4e-
HUs. Aapo: 06osouKka, sIAEPHBIA COK, SAPHIIIKO, XPOMOCOMBI.

@opma opeanuzayuu: KOJUIEKTUBHAS, TOKIAbl YYAIIMXCSA C UCIIOIb30BAHUEM KOMIIb-
FOTEPHBIX TEXHOJIOTHM.

Buowi 0oessmenvbrocmu: IOUCK U BbIJIEJICHUE HEOOXOAUMOM HHPOPMAIUU; TPUMEHEHUE
METO/IOB HMH(OPMAIIMOHHOTO TOHCKA, B TOM YHCJE C TOMOIIBI KOMITbIOTEPHBIX
CPEIICTB; TUTAHUPOBAaHWE YYEOHOTO COTPYIHUYECTBA C YUYUTENIEM M CBEPCTHUKAMU —
ompesieNieHne 1eyieid, PyHKIM y4acCTHUKOB, CTOCOO0OB B3aWMOJICUCTBUS TIPH TOTO-
TOBKE JOKJIaJ0B. PerynstopHbie MexaHu3Mbl kieTku. OOmui aganTaimOHHbIA CHH-
npom. [TousiTue ctpecca. 3aBUCMMOCTD a/IallTAIIMOHHBIX PEAKIIUN OT CHJIbI Pa3IpaxKu-
tenst. CpouHas U JOJATOBpeMEHHas aaantanus. [IcuxosMonroHanbHOE HaNpsiKEHUE.
Tumbl NOBpeXIEeHUS KIETOK MPU HEKpo3e. AnonTo3. MexaHn3Mbl pean3aliuu ruoenu




KJIETOK IIPH aronTose. Popma opeanusayuu: IEKLIHSL.

Buowi oesmenvrnocmu. nipeoOpazoBaHre 3HAKOBO-CUMBOJIMYECKON MOJENU C LEIbIO
BBISIBJICHUST OOIIIMX 3aKOHOB, ONPEIEISIONINX PETYISTOPHBIE MEXaHNU3MbI KIIETKH.
Paznen I'enernka (39 yacoB)

Teopus. I'enemuueckuii ananu3 3aKkoHomepHocmeit nacieoosanus (18 uacos). Mo-
HOTUOpHUAHOE cKpelrBanue. LluTonornyeckre 0CHOBbI MOHOTHOPUAHOTO CKpPEIMBa-
HUsl. YCIOBHUM NPOSIBIICHUS 3aKOHA paclierieHus. Ju- u TpuruOpuaHoe CKpeniuBaHue.
[{uTonornuyeckue OCHOBBI JUTHOPUAHOTO CKpelluBaHus. B3anmmopaeicTBue TeHOB.
Kommiiementapuocts. Dnuctas. [lomumepus. Moauduiupyroiiee AeHCTBUE TEHOB.
HacnenoBanne npu3HakoB CLEIUIEHHBIX ¢ nojoM. Onpenenenue nona. OcoOeHHOCTH
MOJIOBBIX XpoMocoM. ClenIeHHOe HacleI0BaHue U KpoccuHrosep. CpaBHEHUE IreHe-
TUYECKUX U HUTOJOTUYECKUX KapT XpOMOCOM. MeXaHn3M KpOCCHHIOBEPA.

ITpakTuka. Ilpaktuueckas padbora: PU3MOIOro-reHeTUYECKUE aCTIeKThl AHTOLIMAHOBBIX
OKpAaCOK y pacTEHHM.

Dopma opeanuzayuu. KOJIJIEKTUBHAS, pEeLICHHE 3a/1a4, IpakThuyeckas padora: Gpusuo-
JIOTO-T€HETUYECKHE aCIIEKThl aHTOLIMAHOBBIX OKPACOK y PACTEHUM.
Buowl oessmenvnocmu.: caMOCTOSITENIBHOE BbIJIETICHUE U (POPMYIMPOBAHUE LENIU MTPaK-
TUYECKON pa0OThI; MOUCK U BbIAEIEHUE HEOOX0IMMOM HH(OpPMALIUK TIPU PELLIEHUH Te-
HETHUYECKUX 3aja4; BIOOp Hanbosee 3¢ (HeKTUBHBIX CIOCOOOB pPELIeHUs 3a1a4; CTPYK-
TYpUPOBAHUE 3HAHUI 11O TUIIAM B3aUMOJECHCTBUS T'€HOB; YCTAHOBJIEHUE NPUYUHHO-
CJIEICTBEHHBIX CBSI3€1; ITOCTPOEHUE JIOTUYECKOM LIENU PACCYKICHUM IPH PEIICHUH 3a-
nay.

H3zmenuueocms u memoowt ee uzyuenus (11 uacos). MyranimoHHas ”3BAMEHYUBOCT.
Knaccudukanus myraruii. MHOXKECTBEHHBIN ajIeTU3M. XPOMOCOMHbBIE IEPECTPOUKH.
I'enomHble MyTaruu (noaumionaus). Kapuotursl 1 Meio3 y MOAUIUIOUIHBIX (HOPM.
MyTtanuu reseparuBHble U1 coMatnyeckue. CIIOHTaHHBIE MYTallMU. 3aKOH TOMOJIOTH-
YECKHX PSAJIOB HACIEACTBEHHOM N3MEHUNBOCTH. MHaynmpoBanHslie MmyTanuu. Pusnye-
CKHE€ U XUMHUYECKUe MyTareHbl. MoaupuKkaonHas u3MeHUYuBOCTh. CTarucTuyeckas
00paboTKa pe3yabTaToB.

[IpakTnyeckast paboTa: CTaTUCTMUECKHM aHaIM3 HM3MEHYUMBOCTH KOJIMYECTBEHHBIX
IIPU3HAKOB Y PACTEHUU.

Dopma opeanuzayuu. KOJIJIEKTUBHAS, pElICHUE 3aj]ad, MpakTuiyeckas padora: cTaTu-
CTUYECKHAW aHaJIM3 U3MEHYMBOCTH KOJIMYECTBEHHBIX IIPU3HAKOB Y PACTCHUM.
Buowi oesmenvrocmu: caMoCTOSATENBHOE BbIIENEHUE U (POPMYIHPOBAHUE LIETU TTPaK-
TUYECKOUN pabOThI; MOUCK U BbIJIEJIEHUE HEOOX0AUMOI HHPOPMAIIUU MPU COCTABICHUU
oTYeTa Mo MpaKTU4YeCcKoi padoTe; BbIOOp Hanboee 3(h(PEeKTUBHBIX CITOCOOOB pellICHUs
3aa4; hopMynupoBaHUE MPOOIEMBI TP BBIICHEHUH IPUYKUH MYTAIIMOHHON U3MEHYH-
BOCTH; CaMOCTOSITEJIbBHOE CO3[JaHuE CIIOCOOOB penieHus: mpolsieM MOCTABICHHON 3a-
Ja4yd; YCTAHOBJIIEHHE MNPUYMHHO-CIEJICTBEHHBIX CBS3€W; MOCTPOEHUE JIOTUYECKOM
LENN PACCYXJACHUI NPU PELICHUH 3a1a4.

Ponv nacneocmeennocmu u cpeovt 6 hopmuposanuu HOpMaAIbHO20 U NAMO10ZUYe-
CKU U3MEHEeHH020 (henomuna uenoeeka (10 uacos).

I'enHas nporpamma yenoBeka. AyToCOMHO-IOMHUHAHTHBIE HACI€10BaHUsl. AyTOCOMHO-
perieccuBHBIC 3a00eBanusl. HacencTBeHHbIe 00IE3HN YeIOBEKa. XPOMOCOMHBIE 00-




ne3nn. [ennnie 6one3nn. bonesnu ¢ HacnenCTBeHHBIM MpeapacnoioxeHueM. OcoOeH-
HOCTH YeJIOBEKa KaK 00bEeKTa TeHETUUECKUX UCCieoBaHui. MeToabl n3ydeHus reHe-
TUKH 4Y€JIOBEKAa: TeHEAIOTUUECKUN METOM, OJIM3HEI[OBBI METO/I, MOMYASIIMOHHO-CTa-
TUCTUYECKUIM METO, METO/I T€HETUKH COMAaTUYECKUX KIIETOK, IUTOTEHETUYECKUI Me-
TOJI, OMOXUMHUYECKHIT MeTo 1, MeTo/bl n3yueHus JIHK B reneTnyeckux uccieqoBaHusIX.
Menuko-reHeTHuYeCKoe KOHCYJIbTUPOBAHHUE.

[IpakTuyeckas paboTa: U3yuyeHHe TeHETUYECKUX acleKTOB I0JIa Y pacTeHUi (1Ba KO-
3bs1).

Dopma opeanuzayuu. KolnekTuBHas1, pelIeHHE 3aa4, TOKIaAbl YYAIIUXCs, PAKTH-

yeckasi paboTa: U3yueHUE TeHETUYECKUX ACTIEKTOB T0J1a Y pacTEHU (UBa KO3bs).
Buowl oesmenbrHocmu: IOUCK U BbIACTIEHUE HEOOXOTMMOM HH(OPMAIINKU; TPUMEHEHUE
METO/IOB MH(POPMAIMOHHOTO TOMCKA, B TOM YHCJIE C TOMOIIBIO KOMITBIOTEPHBIX
CPE/CTB; MIAHUPOBAHUE YYECOHOTO COTPYIHUYECTBA C YUUTEIEM M CBEPCTHHUKAMU —
onpejeneHue menen, GyHKIui y4acTHUKOB, CLIOCOOOB B3aMMOJECHCTBUS TIPHU MOJTO-
TOBKE JIOKJIAJIOB; TIOUCK U BbICJICHHE HE00X0MUMON MHGOPMALIUU TIPU PEIICHUH Te-
HETUYECKUX 3aJ1ad; BbIOOp Hambosee 3pGEeKTUBHBIX CIOCOO0B PEIICHUs 3a1ay.
Pa3nen 3 JBomonuonHoe yuenue ( 32 4acon)
Teopus. Teopusa ecmecmeennozo omoopa 4. /lapeuna (5 uacos). HacnenctBeHHOCTb
Y U3MEHYMBOCTh OPTaHU3MOB. J[0Ka3aTenbCcTBa 3BOJIIOIUY IPUPOAHBIX BUOB. Y UCHHE
dbopMax M3MEHYUBOCTH OpraHu3MOB. PoJib BHEIIHEW cpe/ibl B BOSHUKHOBEHUU U3MEH-
YUBOCTU OpraHu3MoB. Teopus uckycctBeHHOro otoopa Y. Jlapsuna. ®opMbl UCKycC-
CTBEHHOTo 0TOOpa. bopnba 3a cyllecTBOBaHME: MPUUUHBI U clieAcTBUS. DopMbl
O00pbOBI 3a cyliecTBOBaHUs. ECTeCTBEHHBIN OTOOP: OnpeeieHue, MEXaHU3M JIEUCTBUS,
pe3yabTar.
lIpakmuka. @opma opeanuzayuu: KOIIEKTUBHAS
Buowi 0oessmenvbhocmu: IOUCK U BbIJIEJIEHUE HEOOXOAUMOM HHPOPMALIUU; TPUMEHEHUE
METOJIOB MH(OPMAIMOHHOTO TIOWCKA, B TOM YHKCII€ C IOMOIIbI KOMITBIOTEPHBIX
CPEIICTB; TUTAHHUPOBAaHUE YYEOHOTO COTPYIHUYECTBA C YUYUTENEM M CBEPCTHUKAMU —
ompenesieHue 1eneit, GyHKIMN y9acTHUKOB, CIIOCOOOB B3aWMOICHCTBUS TIPH TMOATO-
TOBKE JIOKJIaJIOB; IOCTAHOBKAa BOIIPOCOB — MHUIIUATUBHOE COTPYAHUYECTBO B MOUCKE
u coope nHbOopMaIUU IS BBITIOJTHEHUS JOKIJIAI0B U MPE3EHTAIUH.
Cunmemuueckasa meopus 36ontouyuu. Mukposeoarwuusa( 8 uacoe)
[Tonynsiust — popma cymiecTBoBaHus Buaa. I3MEeHUMBOCTH 0COOEH B TOMYIIAIINH 11O/
BJIIMSIHHEM DKOJIOTMYECKUX (haKTOpOB. MexaHn3M BOZHHMKHOBEHUS aJanTallkiil B MOITY-
JISIIUM U UX OTHOCUTENbHBIN XapakTep. Jlemorpadudeckas, mpocTpaHCTBEHHAS U KO-
JIOTUYECKast CTPYKTypa Nomyisiiuu. JJuHaMuKa 9uCcI€HHOCTY oNyIsiiuu. buonornye-
CKHI MOTUMOPGU3M NOMYISIIIANA. YCIOBUS JJIUTEIBHOTO CYIIIECTBOBAHUS TTOIMYJISIINH.
[Tonmynsuus — KOMIOHEHT SKOCUCTEMBI. JInHaMuKa U yCTOMYUBOCTH 3KocucteM. Camo-
perymsus. CyKIeCCUU B SKOCUCTEMaX.

Dopma opeanuzayuuy. KOJUICKTUBHAS, PEIICHUE OMOJIOTHYSCKUX 3a/1a4, padoTa C KOM-
MBIOTEPHBIMU TPOTPaMMaMHU.

Buowi oesmenvrocmu: MOUCK U BBIZICTICHHE HEOOX0TUMOM HH(DOPMAITIH TTPH PEIICHUN
Ouonornyeckux 3azad; BeIOOp HamOosiee A((EKTHUBHBIX CITOCOOOB PEIICHUS 3ajad;
CTPYKTYPHUPOBAaHHUE 3HAHUM MO TeMe «MUKpPOIBOIIONHS»; YCTAHOBIEHUE MPUUYUHHO-




CJIEACTBEHHBIX CBS3EH; TOCTPOCHUE JIOTUUECKOM LIENU PACCYKICHUN TPU PELICHUH 3a-
na4; HaONIOEHHE 3a JAEMOHCTPALMSIMM YUYUTENs; OOBSICHEHHWE W HMHTEpIpeTanus
HaOJII0IaeMBbIX SIBICHUN; aHAIU3 IpaUKOB, TAOIHL], CXEM.

Daxmoput 380n10uuu (7 4acoe)

Hacneocmeennas uzmenuugocms Kak Mmamepuas 360a0yuu. IBOIOLIUOHHAS XapaKTe-
puctuka mytauuii. Hopma peakiuu renotuna. Moaudukanuy, ux posib B 3BOJIIOLHUU.
M3omsanuu. Mexanusm. DBOIOLMOHHAS POJIb U30ALNUNA. MUrpanuu 1 ux pojb B U3Me-
HEHUU F€HETUYECKON CTPYKTYpbI MOMYISUU. POPMbI MEXIOMYIISILIMOHHBIX OTHOIIIE-
Huil. [IpuunHb U crneacTBus OOpbOBI 3a CylIecTBOBaHUE Kak (hakTopa sBomtonuu. Co-
BPEMEHHBIE MTPEJICTABIICHUSI O €CTECTBEHHOM OTOOPE KaK BEAYILIEM (DAKTOPE IBOJTFOLIUH.
®opmbl ecTecTBEeHHOTO oTOO0pa. CpaBHUTENBHBINM aHAU3 €CTECTBEHHOTO U HUCKYC-
CTBEHHOT'0 0TOOpa U UX PE3YJbTaTOB.

IIpakTryeckas paboTa: pe3yJabTaTbl HCKyCCTBEHHOTO 0TOOpa Ha MPUMEPE COPTOB KYJlb-
TYpPHBIX PACTEHUM.

Dopma opeanuzayuuy. KOJUIEKTUBHAS, TpaKTHUECKasi paboTa: pe3ynbTraThl HCKYCCTBEH-
HOTO 0TOOpa Ha MPUMEPE COPTOB KYJABTYPHBIX PACTCHUM.

Buowl oesmenvnocmu. caMOCTOSITENIbHOE BbIJIEIEHNE U (POPMYTUPOBAHUE LENH MTPaK-
TUYECKON pabOThI; OUCK U BbIAEIIEHUE HEOOXOAUMON HH(POPMAIINH; CTPYKTYpHUpPOBa-
HUE 3HaHWH MO pe3ysbraTaM MCKYCCTBEHHOIo OTOOpa; MOCTAaHOBKA U (OPMYIIHPOBA-
HUE IPOOJIEMBI, CAMOCTOATEIBHOE CO3/JaHUE aITOPUTMOB ACSTEIbHOCTH IPU PEIICHUN
po0JIeMbIL; MPOrHO3UPOBAHUE PE3YIIBTATOB MPAKTUYECKON pabOThI; KOHTPOJIb B (hopme
CIIMYEHHUS JTUYHBIX PE3YABTATOB U pe3yabTara ¢ 3aJJaHHbIM 3TaJIOHOM C LIEJIbI0 OOHApY-
KEHUS OTKJIOHEHHUH OT HETO.

Buo. ( 6 uacos)

CoBpeMeHHas Ouonornueckasl KoHIenuust Bujaa 2. Maitepa. [lokazarenbcTBa peanib-
Hoctu BuAa. Kpurepuu Buna. Crpykrypa Buga. [lonynsuuonnas crpykrypa Buga. ['u-
OpunHas 30Ha, reorpaduuecKkuil U30JAT, KIMHAJIbHAS U3MEHUMBOCTD. [Iporiecc obpa-
30BaHUsI HOBBIX BUOB. AJUTONATPUYECKOE, CHMITATPUYECKOE U MapanaTpuiecKoe BU-
noodbpazoBanue. KomriekcHoe JEeHCTBUE 3BONIOIMOHHBIX (DAKTOPOB B SKOCHCTEMAX.
HckyccTBeHHbBIE SKOCUCTEMBI U KX OCOOCHHOCTH.

[Ipaktuyeckas pabora: MophOIOTrHUYECKU KPUTEPUA BUIAa HA IPUMEPE BUIOB U3 Poaa
KJIEBEP.

dopma opeanuszayuu: KOJIEKTUBHAS, IpaKTHUecKas padoTa: MOp(oIoruueckuii Kpu-
TEpUil BUJa Ha MpUMEpE BUIOB U3 Poja KIEBEP.

Buowi oesmenvnocmu: caMoCTOsITEIbHOE BbIIENIEHUE U (POPMYIHpPOBAHUE LIETU TTPaK-
TUYECKOUN pabOThI; MOUCK U BbIJIEJICHUE HEOOXOAUMOM HH(OPMAIIH ITPU COCTABICHUH
OTYeTa MO MPAKTHYECKON paboTe; IIaHUPOBAaHKE YY€OHOTO COTPYIHUYECTBA C YUUTE-
JIEM M CBEPCTHUKAMU — OMpeJeeHue Lened, PyHKIMI y4acCTHUKOB, CIIOCOOOB B3au-
MOJIEHCTBHSI; TOCTAHOBKA BOIIPOCOB — MHUIMATUBHOE COTPYIAHMYECTBO B MOUCKE U
cOope uHbOPMAITUH.

Eouncmeo >cueoii u nexcugoit npupoout (5 uacos).

AOVOTEeHHBIN CUHTE3 OPraHUYECKUX BEIIECTB B YCIOBUAX BOCCTAHOBUTEIBLHOM aTMO-
cdepbl. JTanbl MOSBICHUS CIOXKHBIX OPraHMYECKHX BEUIECTB. DBONIOLMOHHBIE BO3-
MOKHOCTH YIJIEBOAOPOIOB. DBOJIOLUS OpraHMuYecKux coenuHeHuil. OOpa3oBaHMe




MEPBUYHBIX KJIETOK — Hayajo Omojorudeckoi sBomonnu. CamoopraHu3anus CIox-
HBIX OpraHM4yeckux cucreM. KierouHoe nuTaHue, BHyTPpU- U BHEKJIETOYHBIM TOMEO-
cta3. OCHOBHBIE YEPThI KU3HHU.

Dopma opeanuzayuu. JEKUUsS, KOJJIEKTUBHAS, padoTa ¢ KOMIBIOTEPHBIMU MPOTPaM-
MaMH.

Buowl oesmenvrocmu. nipeoOpazoBaHre 3HAKOBO-CUMBOJIMYECKON MOJENIU C LEJIbIO
BBISIBJICHUSI OOLIUX IMPU3HAKOB, ONMPEACISIONINX €AUHCTBO XUBOW M HEKUBOW MpHU-
pozbl; HAOMIONEHHE 3a JAEMOHCTPALMSMU YUYHUTENs; OObSICHEHHWE M HHTEpIpeTanus
HAOII0IaeMBbIX SIBJICHUIA; aHaIN3 TPadUKOB, TAOIHUII, CXEM.

Paznen ImOpuorenes ( 39 yacon)
Jlenenue knemok (9 uacoes).

Muro3. Murotuueckuii nukia. Llutonornueckue OCHOBBI OECMOIOT0 Pa3MHOKEHHS.
Oupopenpoaykuus. [IponomkuTenbHOCTh KNU3HU KIeTOK. 1lomoBeie kneTkn. Meios.
[{uTomornueckue OCHOBBI MOJIOBOTO Pa3MHOKEHUSI.

Dopma opeanusayuu: KOIJIEKTUBHAS, PAKTUYECKas padoTa ¢ MUKPOCKOIIOM.

Buowi oesmenvrocmu: camoCTOsTEILHOE BhIIENICHUE U (POPMYITHpPOBAaHUE LIETU TTPaK-
TUYECKOM pabOThI; MOUCK U BBIJICJICHUE HEOOXOAUMOM HH(OPMAITH ITPU COCTABICHUH
oTYeTa MO MPAKTHYECKON paboTe; TUIaHUPOBAaHKE YU€OHOTO COTPYIHUYECTBA C YUUTE-
JIEM ¥ CBEPCTHUKAMU — OMpeEJeIeHHEe 1eNied, (PYHKIMI y4aCTHUKOB, CIIOCOOOB B3au-
MOJIEHCTBHUSI; TOCTAHOBKA BOIIPOCOB — MHUIIMATUBHOE COTPYIHUYECTBO B IMOUCKE U
coope undopmaruu.

Pazeumue opzanuszma u cpeoa ( 6 uacos).

Buemnsis cpena u HEOOXOMMMBIE YCIIOBUS Pa3BUTHSA. OMOpPHUOHAIBHOE Pa3BUTHE U
BHYTPEHH:IS cpesia. DK30racTpyisiiusi. OMOPUOH U OMOTUYECKHE (PAKTOPHI CPEIBI.
Dopma opeanuzayuu: AEKINS

Buowr oesmenvnocmu: npeodpa3zoBaHrE 3HAKOBO-CUMBOJUYECKOW MOACIH C IEIBIO
BBISIBJICHUSI OOIIUX MPU3HAKOB, OMPEACINISIONINX €ANHCTBO XUBOW M HEKWBOW MpPHU-
POJIbI; HAONIONEHUE 3a JIEMOHCTPAIUMSMU YUYUTENs; OOBSICHEHUE M WHTEPIpPETaIUs
HaAOJI0aeMBbIX SIBJICHUH; aHAIN3 Tpa(UKOB, TAOIHII, CXEM.

becnonoe pazmnoincenue, comamuueckuii Imopuozenes u pezenepayusn (7 4acoe).
Mopdodusznonornyeckass 0OCHOBa MPOLIECCOB OECIOIOr0 Pa3MHOKEHUS U 0COOEHHO-
CTH pa3BUTHUS Ipu OecriosioM pasMHOokeHnn. Kiaccudukaius pereHepaiioHHbIX SIB-
JICHUH, TOHATHE O COMaTHYECKOM IMOpPHOTEHE3E.

Dopma opeanuzayuu: AEKUNS

Buowr oesmenvnocmu: npeodpa3zoBaHrE 3HAKOBO-CUMBOJUYECKOW MOJACIH C IIEIBIO
BBISIBJICHUST OOIIUX TMPU3HAKOB, OMPEACISIFONINX SAMHCTBO KUBOW W HEKHBOM IPH-
pozbl; HaOMIONEHNE 3a JAEMOHCTPALMAMU YUYHUTENs; OObSCHEHHWE M WHTEpIpeTalus
HaOJI0AaeMbIX SIBJICHUH; aHAIU3 TpadUKOB, TAOIHULI, CXEM.

Onmoczenes u 38o0nwyus (10 uacos).

buorenernueckuii 3akon. Pexanutymsamuu. Teopust dumdmbOpuorenesa A. H. Cesep-
II€Ba. DBOJIIOIMS OHTOI€HE3A.

Dopma opeanuzayuuy. KOJIJIEKTUBHAS, TOKIAIbl YUaIIUXCS.

Buowvl oesmenvnocmu. MIaHUPOBAHUE CTPYKTYPHI JOKIJIaJa C Y4ETOM KOHEUYHOTO pe-
3yabTara; COCTaBJICHUE TJIaHa U MO CJIEI0BATEIbHOCTH ICUCTBHI; TITITAHUPOBAHUE YUeO-
HOTO COTPYIHUYECTBA C YUYUTEJIEM U CBEPCTHHKAMU — OIpeNeNieHue 1ene, pyHKImii



YYaCTHHKOB, CIOCOOOB B3aUMOJICHCTBUS; TIOUCK U BhIIENIEHNE HEOOX0MuMOi uH(Op-
Maluu; TPUMEHEHUE METOI0B MH(POPMAIITMOHHOTO TIOMCKA, B TOM YHUCJE C TOMOUIBIO
KOMITBIOTEPHBIX CPEJICTB; OCO3HAHHOE U MPOU3BOJILHOE TOCTPOCHHUE PEYEBOTO BBICKA-
3bIBaHUS B YCTHOUM M MHUCbMEHHOU Qopme.

Imobpuonozusa pacmenuii (7 4acos).

Cnoporenes. Mukpocnoporene3. Makpocnoporenes. ['amerorene3. Mukporamerore-
He3. Makporamerorenes. J[BoiiHHOE o110j0TBOpeHrEe. HeperyinsipHbie TUITBI TOJIOBOTO
pPa3MHOXKCHHS.

dopma opeanuzayuu: NEKUUS

Buowvi desmenvrnocmu: npeoOpa3zoBaHHe 3HAKOBO-CUMBOJINYECKONW MOJETH C LIETBIO
BBISIBJICHUS OOLIMX MPU3HAKOB, OMPENEISIIONINX SIUHCTBO KUBOW M HEXUBOU MPH-
pozbl; HaOMIONEHHE 3a JAEMOHCTPALMSAMU YUYHUTENs; OObSICHEHHWE M HHTEpIpeTalus
HaOJIFOaEMBbIX SIBJIEHUI; aHAIU3 IPAPUKOB, TAOIHI], CXEM.

2.2. TemaTnyeckoe IJIaHUPOBAHUE

TEMATHNYECKOE ITJTAHNPOBAHUE
IIEPBBIH IO/l OBYYEHHA
Ne | HazBanue pa3nenia | Kosam4yecTBo 4yacos DopMbI KOHTPOJIS

BCEr0 | TEOPHUsI | MPAKTHKA

Beenenue, 2 2 - Jlexms
1 N3 dyero cocrout |20 7 13 HAOJIFONCHUS, TECTH-
pacTeHue poBaHue, aHaju3
MPOJIYKTOB AEATEIb-
HOCTH 00yY
2 Kak xwuBer pacre- |17 4 13 YcTHBINM 0nTpocC, caMo-
Hue? cTosATenbHas paboTa
[Ipaktnueckas  pa-
oora.

HaGmronenne. Coo00-
IICHUS YYaIIXCS.

3 Bripactu cam. 6 2 4 Jlexmus, Oecena,
paKTUICCKast pa-
o0ora. HabGmonenus.

4 Ot mukpockona no | 17 5 12 YcTHBINM OnTpoc, caMo-
MUKPOOHOJIOTUN cTosATenbHas paboTa
[Ipaktnueckas  pa-
ooTa.

Hao6moneaune. Coo06-
IICHUS YYaIXCS.

5 bakrepuu 7 3 4 Jlexms, Oecena,
npakTH4ecKkas  pa-
oorta. HaOmronenus.

6 [TnecHeBbie TpUOBI 6 2 4 Jlexmus, Oecena,




IpaKTHICCKast pa-
oora. HaOmronenus.

Bonopocau

Jlexmus, Oecena,
IIpaKTHYCCKast pa-
oora. HaOmronenus.

Jlaboparopust «buo-
VHTAKAITAS)

Jleknms, Oecena,
IIpaKTHYECKas pa-
oora. HaOmronenus.

Pacckaser o 6uosno-
TUH

20 8 12

YcTHBI O1IpOocC, camo-
cTosITeNbHas paboTa
[IpakTtnueckas  pa-
ooTa.

HaG6mionenne. Coo0-
IICHUS YYaIXCS.

10

JlaGoparopus JleBeH-
ryKa

Jlexmus, Oecena,
paKTUICCKas pa-
oora. HaOmronenusi.

11

[IpakTnueckas Oota-
HUKa

36 3 33

YcTHBINM OnTpoc, caMo-
CTosITeNIbHAs padoTa
[IpakTnueckas  pa-
oora.

Ha6mionenue. Coo06-
HICHUS YYaIIUXCS.

12

[IpakTrueckas
JIOTUSA

300-

Jleknms, Oecena,
IpaKTUYCCKast pa-
oora. HaOmronenus.

13

buonpaktukym

Jlexmus, Oecena,
TpaKTUICCKas pa-
oora. HaOmronenusi.

Hroro

162 |46 116

BTOPOH I'OJ1 OBYYEHH A

Ne
Pa3s-
JeJia

Ha3zBanue
aeJsa

pas-

KoanuecTBo 4acoB

DopMbI KOH-

BCeEro Teopus

npak-
THKA

TPOJIs

Bsenenue

2 2

Jlekuus,
TECTHUPOBA-
HHE

[Hutonorus
1 TUCTOJIOTHS

15 5

10

YerHBI  ompoc,
CaMOCTOsITEJIbHAs
paborta

IIpakTnueckas pa-
oora.




Ha6nronenune. Co-

oO01IeHUA y4da-
IAXCS.

2. Mukpobuo- 19 12 Jlexnus, Oecena,
JIOTUS U BUPY- MpaKkTH4ecKasl pa-
COJIOTHUS oora. HaGmone-

HHSL.

3. MmmyHHTET 18 12 Jlexmusa, Oecena,
U TIapa3uTo- MpakTU4ecKas pa-
JIOTHS oora. HaGmone-

HHSL.

4 Muxkosiorus 16 12 Jlexnus, Oecena,
U  CHCTEeMa- MpaKkTHYecKasl pa-
THKa  JIeKap- 6ora. HabGmrone-
CTBCHHBIX HHSL.
pacTeHui

5. Xumus B LIEH- 18 11 Jlexims, Oecena,
TpEe €CTECTBO- MpakTUYeCcKas pa-
3HAHUS oora. HabGmone-

HHSL.

6 Ot oOblyHBIE (19 10 YerHblidi  ompoc,
HEOOBIYHBIC Be- CaMOCTOSTEIIbHAS
iecTBa pabora

IIpakTrnueckas pa-
oora.
Hao6monenune. Co-
oO01IeHUSI y4da-
HIAXCS.

7 Ssnenust, mpouc- |11 8 Jlexmms, Oecena,
XOJAIIHE C BEIIe- MpakTUYecKas pa-
CTBAMU oora. HabGmone-

HHSL.
8 Pacckasel 1o 11 7 YerHeIE  ompoc,
XAMUH CaMOCTOSTEIIbHAS
pabora
IIpakTrnueckas pa-
oora.
Ha6mroneune. Co-
oO01IeHUSA y4da-
HIAXCS.
9 Xumust B 33 28 Jlexnus, Oecena,

ObITY

paKTHYecKas pa-
oora. HaoOmrome-
HUSL.




| | WTOTO 1162 52 110 |
TPETHH I0OJ1 OFYYEHHA
Ne Tema pazgena, 3a-Kosam4iecTBo 4acoB DopMbI KOHTPOJIS
n/m | HATUSA BCEroTeopusi Mpak-
THKA
BBenenune 2 (2 -
Paznen 1. Iuroso4 24 9| 15
THUsl.

1 | Tunel  xieTouHol 4 2 2 Jlexmus, 6ecena, mpakTHUYe-
OpraHu3aluu ckas pabora. Habmogenus.

2 | CrpoeHue nmpokapu- 8 3 5 Jlexmusi, 6ecena, mpakTHUYeH
OTHUYECKO M KIETKU ckas pabora. Habmonenus.

3 | Crpoenue sykapuo- 7 2 5 YCTHBIA OMPOC, CaMOCTOSA
TUYECKOU KJIETKU TenbHas pabora

[IpakTuyeckas padora.
HaGmtonenue. CooOrieHus
yUaIIXCs.

4 | PerynstopHsie Me- 5 2 3 Jlexuus, 6ecena, mpaKTUye-
XaHU3MBI KJIETKU ckas pabora. Habmonenus.
Paznea 2. Tene- 39 12 | 27 Jlexmust, 6ecena, mpaKTHICH
THKA. ckas pabora. Habmonenus.

5 | I'enernueckuii ana4 18 5 13 YCTHBIA OMPOC, CaMOCTOSIA
JU3 3aKOHOMEPHOH TeNbHas pabora
CTEU HACIEAOBAHMS [IpakTuueckas padora.

HaGmtonenue. CooOrieHus
yUaIIuXCs.

6 | U3menunBocth H 11 4 7 Jlexmust, 6ecena, mpakTHUIeH
METOIbl €€ H3yYe- ckas pabora. HabmoneHus.
HUS

7 | Ponp HacnenctBeH4 16 3 13 VYCTHBIN OIPOC, CaMOCTOSI-
HOCTH H Ccpelbl B TenpHas paboTa
dbopMupoBaHUU [TpakTuueckas padora.
HOPMAaJIbHOTO U Tia- Habmtonenue. CooOrieHus
TOJIOTHYECKU H3ME- yYaIuxcsl.

HEHHOTO (PeHOTHUIIA

YeJI0BeKa

Pa3znen 3. DBouro- 31 11 20 Jlextusi, 6ecena, mpakTUie
M. ckas pabora. Habmonenus.

8 | Teopust ecrecTBeH- 5 1 4 Jlexmus, 6ecena, mpaKTHICH
HOTro oT60pa Y. /ap- ckast pabora. HaGmronenus.
BHHA

9 | Cunrernyeckas 8 3 5 YCTHBIA OMPOC, CaMOCTOSA
TEOpHUsl DBOJIIOIUH, TelbHas pabora
MukposBoJIOIHs [TpakTudeckas padora.




HaGmroneune. CooOlenusy
yYaIImXcs.
10 | ®akropsl  3BOJIOA 7 3 4 Jlexmus, 6ecena, mpaKTHUIeA
1805051 ckas pabora. HaGmronenus.
11 Bug 6 2 4 Jlexuusi, 6ecena, mpakTUie-
ckas pabora. HabmoneHus.
12 EnunctBo xuBoit 1 5 2 3 Jlexusi, 6ecena, mpakTUie-
HEXMBOW IPUPOJIBI ckast pabora. Habmionenusi.
Paznen 4. IMm- 40 14 26 Jlexmus, 6ecena, mpaKTHUIeA
OpuoOreHes. ckas pabora. Habmogenus.
13 Jlenenue KieTok 10 3 7 YCTHBIM OIIPOC, CaMOCTOsA
TelbHas pabora
[TpakTudeckas padora.
HaGmonenne. CooOmenus
yUaIIXCs.
14 PazButue opra4 6 2 4 Jlexusi, 6ecena, mpakTUie-
HU3MA U cpenia ckas pabora. HabmoneHus.
15 becnonmoe paszmuo- 7 3 4 Jlexmusi, 6ecena, mpakTUie-
JKeHUe, coMaTruye- ckas pabora. HaGmronenus.
CKMM 3MOpHOreHes
U pereHeparus
16 Ontorene3 u 5Bo- 30 4 26 Jlexmust, 6ecena, mpaKTHICH
JIFOLIUS ckas pabora. HaGmronenus.
17 OmOpuosnorust pacH 7 2 5 Jlexuus, 6ecena, mpakTuye-
TEHUH ckast pabota. HaGmronenus.
Hroro 162 48 114

MeTtonnueckoe 00opy1oBaHue:

OUPPOBAS JTABOPATOPUS YYEHUYECKAS (Lludposbie natynku 3Mek-
TPOMPOBOHOCTH, pH, MookeH s, TeMIieparypbl, a0COIIOTHOTO TaBICHUS; TU(DPOBOIL
ocruutorpadUuecKuil 1aTIYMK; BEChl AMEKTpOoHHbIE yueOHbie 200 T; MEKPOCKOIT: 1H(-
POBOM WK ONTHYECKUH ¢ yBeandeHueM oT 80 X; Habop JuIsl U3rOTOBICHUSI MHUKPOIIpe-
naparoB; MUKpoIpenaparsl (Ha0op); COeAMHUTENbHBIE MPOBOJIA, TPOrpaMMHOE 00ec-
MEYCHNE, METOJINICCKHIE YKA3aHMS; KOMIUICKT COMyTCTBYIOIIUX 3JIEMEHTOB JIJISl OITbI-
TOB TI0 MEXaHHUKE, MOJICKY/ISIPHOU (PU3HKE, DIICKTPOTMHAMHUKE, OTITHKE.



KOMIUIEKT TTOCYAbI U OBOPYIOBAHUA JJISA YYEHUYECKUX
OIIBITOB ( IlItatu mabopatopHbiii xumuueckuii: Hadop vamek Iletpu, HaGop uH-
CTPYMEHTOB IPEMapoBaIbHBIX, JOXKKA JJI C)KUTAHUS BELIECTB, CTynKa dapdoponas ¢
NECTUKOM, HAaOOp OaHOK, CKISHOK, (DIAKOHOB /JIi XpaHEHUs TBEPJbIX PEaKTHUBOB;
Habop npudopok (I1X-14, I1X-16); mpubop AJIs MOTyUEHHs Ta30B; CHIUPTOBKA U TOPIO-
yee 1 He€; puabTpoBasibHas Oymara (50 miT.); ko0a KoHUYeCcKas; ajouKa CTeKIISH-
Has (C pe3MHOBBIM HAKOHEYHHMKOM ); Yallleyka JIJIsl BbIIapUBaHus (BbIIApUTEIbHAS Ya-
[I€YKa); MEPHBIA WIMHIAP (IUIACTUKOBBIN); BOPOHKA CTEKJIsIHHAasA (Manas); CTakaH
crexistHHbIN (100 MiT); Ta300TBOIHAS TPYOKA.

KOMILJIEKT BJAXKHBIX TIPEITAPATOB JIEMOHCTPAIIMOHHBIN
( Bnaxxnsiii npenapar "be33yoOka'; BiakHbId npenapar "['agroka’ BIakHbIN penapar
"BuyTpeHHee cTpoeHrne OproXOHOTOro MOJUTIOCKA' ; BIIaXKHBIN Tmipenapat "BHyTpenHee
CTpPOEHUE KPBICHI'"; BIIaYKHBIN Mpenapar "BHyTpeHHee CTPOEHUE JIATYIIKH'"; BIaXKHBIH
npenapar "BHyTpeHHee cTpoeHue NTULbI'"; BIaXHbIN npenapar "BHyTpeHHee cTpoe-
Hue pbiObI"; BraxHbI npenapar "Kapace"; Braxusiii npenapar "Kopenb 6000Boro
pacTeHusi ¢ KiyOeHbKaMu'"; BiIaXHBIA mpenapar "KpeBeTka'"; BIaxHBIM mHpemnapar
"Hepeuna"; snaxusiii npenapar "Pa3Butue xoctuctoi puiobl"; npyrue. Komruiekrt
repOapueB gemMoHcTpannoHHsbli (I'epOapuii "JlepeBbs u kyctapuuku'; repoapuii "lu-
Kopactymue pacteHus"; repoapuii "KopmoBsie pactenus"; repbapuii "KynbTypHble
pactenus"; repbapuil "JlekapcTBeHHbIe pacTeHus'"; repdapuii "MegoHOCHbBIE pacTe-
Hud'"; repoapuii "Mopdonorus pactenuit"; repdapuii "OCHOBHbBIE TPYHIIBI PACTEHUI";
repOapuii "Pacturenshblie coobuiectBa"; repoapuii "CenbCKOX03sICTBEHHBIE pacTe-
HuA'"; repOapuil " noBuThie pacteHus"; repdapuil K Kypcy OCHOB IO 00111el OMOJIOTHH. )

KommuiekT ko/uiekumui feMoHcTpaunonHbii (Komeknus "['onocemennsie pacre-
Hua" Kouteknus "OOurtarenum Mopckoro naHa'; xoyuiekmms "IlameoHTonormdeckas';
kosutekuus "IIpeacrtaBuTenn OTps10B HACEKOMBIX ' KOJIMUYECTBO HACEKOMBIX: HE MEHEE
4; womnexuus "IlpuMepbl 3alIMTHBIX MPUCTOCOONICHUN y HACEKOMBIX'; KOJIICKIIHS
"IIpucnocobuTtenbHbIe U3BMEHEHHSI B KOHEUHOCTSIX HACEKOMBIX '; KoJuteKIius "Pa3Butue
HAaCEKOMBIX C HETOJHBIM MpeBpalieHueM'"; koyekius "Pa3BuTue HaCEKOMBIX C MOJ-
HBIM TIpeBpalieHueM" ; Koyuteknus "Pazputue mieHuIms'")
KomnblorepHoe o0opynoBanme
HoyTtOyk; npoektop, HHTEpaKTUBHAs JJOCKA



Cnmcok JurTeparypsbi:

2. buonorus «ITokpbIToCEMEHHBIE pACTEHUS: CTPOEHUE U )KU3HEACSITEIbHOCTDY -
3. 6 xnacc nuHelHbId Kype B. B. Tlaceunuk, Beprukans - Mocka «Ipoda»-2020r
4, AxumymikuH, Y. 3anumarensHas 6uosnorus / Urops Akumyinkus. — CI16.: Am-

dopa, 2015. -319 c.
5. Anaromuueckuii atinac / [lox pen. A. U. bopuca. — Musnck, 2011. — 256 c.: un.

6. Amnaromus yesnoBeka. Teno. Kak ato paboraet/ nmox o6mieit penakiueii I[1. AGpa-
xamca: [mep. ¢ anr. A. AuBaepa]. — M.: ACT, 2018. 256 c.: ui.

1. bunuy, I'. JI. Aratomus u dhusuosorus: 6obiioi nonyspabii atnac / I JI. bu-

mu4, E. YO. 3uramosa. — M.: U3gareascTBo «O», 2017. — 272 ¢.: nin.

8. CagoBauuenko, 0. A. buonorus: momarosas nmoaroroska / FO.A. CagoBHu-
yeHko. — M.: Dkemo, 2016. — 320 c.

9. CripaBoYHHMK MO JeKapcTBEHHBIM pacteHusM. / [lon pen. 3agopoxnoro, A. M. —

M.: JlecH. npom., 1988. — 415 c.

10. HHuTepHeT-pecypchl o pa3HbIM pasaenam kypca « BUOJIOT 1Sy

YEJIOBEK

11.  http://school.bakai.ru/?id=newpb041220101544 — Gakaii - BUpTyaJibHas IIKOJIA
1o OMOJIOTHH;

12.  http://muzey-factov.ru/tag/biology - My3eii (hakTOB 0 UeJIOBEKE;

13.  http://humbio.ru - Pecypc «ba3a 3nanHuii mo OMOJOTUM YETIOBEKa» COICPKUT
y4eOHUK 110 MOJIEKYJIIPHOM OMOJIOTUH YeJIoBeKa, OMOXUMHH, (PU3UOIOTUH, TeH- HOU U
OETKOBOM MH)KEHEPUU;

14.  http://www.sci.aha.ru/biodiv/index.htm - Paznen (buopa3znooOpasue u oxpana
npuponbl) Web-atinaca «310poBbe U OKpysKarolas cpefa». CrenuanicToB HaBepHsIKa
3aMHTEPECYeT MacIITaOHbIA TeMaTUYeCKUii MH(POPMAMOHHBIM MaccUB MH(OpMaIu-
OHHBIX PECYpPCOB Mo OuopazHooOpa3rio Poccuu. Takike nMeeTcs: BOBMOXKHOCTb HAUTH
HEOOXOIMMYI0 MH(POPMAIINIO B UHTEPAKTUBHOM 0a3e qaHHbIX «Poccus B iiudpax» (Thi-
CSIYM MOKa3aTelsiel o BCEM perruoHaM cTpansl). Takke pazMenieHa oHIaitHoBas KapTo-
rpaduueckas cuctema DataGraf.Net, mo3Bosisitonias «Ha JIETy» CTPOUTH KapThl, (B TOM
4uciie COOCTBEHHBIE) U MTPOU3BOJIUTH aHAIIU3 UX CYNEPIO3ULINN;

15.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Oxpyxatoiiasi cpeaa v 3/710-
poBbe HaceneHus Poccum». KOMIUIEKCHBIA Tpyn, B KOTOPOM pacCMarpUBAarOTCs B
NepByI0 odepenb (aKTOPhl ¥ MPUYUHBI, ONIPEACAonue 310poBbe Haruu. Okoso 200
croxeToB, 6onee 400 kapT u quarpamm;

16. www.molbiol.edu.ru - Anatromus u ¢usnonorus yenoseka. Hayuno- momyssip-
HBIM caWT. ba3a 3Hanuii mo Omonoruun yeaoBeka. Pu3nonorus, KIeTouHass OMOJIOrus,
TeHETHKA, OMOXUMUS;

17.  http://www.psy.msu.ru/illusion/ - 3puTenbHble WIUTIO3UU U PeHOMEHBI ((aKyib-
teT ncuxojioruv MI'Y umenu M. B. JlomoHOoCOBa).

JXNBOTHBIE

18. www.entomology.narod.ru/index.html - «HpOpPMALIMOHHO-TTOUCKOBBIN CaNT
WIH «TIOYTH BCE» MO0 SIHTOMOJIOTHMY. BobIlloe KOIMYecTBO Ka4YeCTBEHHBIX CChUIOK Ha
PYCCKOSI3BIYHBIE CATHI, MOCBAIICHHBIE BCEM CTOPOHAM KH3HU Pa3TUIHBIX TPYIII dJjie-
HUCTOHOTHX, a 0OJIbIlIE BCETO — HACEKOMBIX;
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19.  http://www.zooclub.ru/ - «300kiry6 (Bce 0 )KMBOTHBIX)». Camasi pa3HOOOpa3Has
WLTIOCTpUPOBaHHAs MH(GOPMAITUS, KaK O KU3HU TUKHUX )KUBOTHBIX, TAK M O JIOMAIITHUX
mrooumIiax. BosMoxkHO monydeHne OecTuiaTHONW KOHCYIBTAIUY IO COACPKAHUIO U Be-
TEepPUHAPUH,

20.  http://www.zoospace.narod.ru/ - «300101Hs», TPEIOCTABISIET MaTepUal B OC-
HOBHOM O co0akax M KOIIIKaX: pEeKOMEHAIINH 10 X COACPKAHHIO U JICUCHUI0, HOpMa-
TUBHBIC IOKyMEHTHI, HH(POPMAIIHIO O KITy0ax U MTUTOMHHUKAX, OOBSBICHHS O TIPOJIaXKe
Y BBICTaBKax»;

21. http://povodok.ru/en/ - «IToBOgOKY, OOUH U3 CAMBIX IIOJIHEIX CANTOB, IIOCBSIIICH-
HBIX JOMAIITHUM KUBOTHBIM;

22.  https://apus.ru/ - «O HEOOEAMMOI JTFOOBU K )KUBOTHBIMY», MHTEPECHAS U PA3HO-
oOpasHasi nH(OpPMAITHSI O CaMBIX Pa3JIMYHBIX JKHBOTHBIX. OCOOCHHOCTH TTOI00pa Ma-
TepHuasa M ero U3JIOKCHHSI IeTAI0T ATOT CAHT XOPOIITMM MTOMOIITHIKOM YYHTEITIO;

23.  http://www.petslife.narod.ru/ - «/lomamane >xuBoTHBIC». CalT MMOCBSIICH 10-
MAaITHUM >KUBOTHBIM. OCOOEHHOCTSIM yX0/1a ¥ COJEP>KaHUSI IOMAIIIHUX YKUBOTHBIX;
24.  http://bigcats.ru/ - «bonpiue komkuy. CalT MOCBSAIIEH MPEACTaBUTEISM Ce-
MENCTBA KOIIa4YbHX;

25.  http://www.filin.vn.ua/ - WnmocTpupoBaHHas SHIIUKIONEAUS >XKUBOTHHIX. B
pazzenax HIMKIIONEIUN COOpaHO OOIIIOE KOJTUYECTBO MaTEPHAIOB 000 BCEX BHJIaX
KUBOTHBIX. Marepuan 00rato WITIOCTPUPOBAH, CHA0XKEH CChUIKaMU;

26.  http://www.apus.ru/ - Pecypc «O HEmoOeaumoit 1r00BY K )KUBOTHBIMY — 3TO UH-
TepecHas U pazHooOpa3Has MH(GOPMALIMS O CaMBIX PA3JIMYHBIX KUBOTHBIX. OCOOEH-
HOCTH TI0JI00pa MaTepraja 1 ero U3JI0KESHHS IeTal0T ATOT CAaUT XOPOITUM MTOMOIITHH-
KOM YUYHUTEIIO;

27.  http://www.fishworld.narod.ru - PwiOuii mup. Pecypc MOCBSIIEH MOTHOCTBIO
ATUM TPEACTABUTEISAM XKUBOTHOTO MUpa. Kiaccudukammsi, mponcxokIeHnue, YBOITO-
U PBIO, OMACHBIE PHIOBI 1 MHOTOE JIPYTOE.

PACTEHU A

28.  http://www.herba.msu.ru/russian/index.html- GoTannueckuii cepsep MoCKOB-
ckoro yHuBepcuteTa. OMH U3 HanboJiee U3BECTHBIX BO BCEM MUPE POCCUHUCKHUX OHO-
JIOTUYECKUX PECypCOB, UMEIOIIHM Bepcur Ha 8 s3bikax. boranndeckrne HOBOCTH (B T.
4. TOAPOOHBIN KajeHJaph KOH(EpeHIMii), CalThl OOTAHMYECKUX IMOApa3/IeIeCHUN
MI'Y, Oubnuorexka M300pakeHUN pacTeHUl, Ouorpaduueckuil pasaen «KJIaCCUKU
Hayku». Kpome MaTepnaioB mo 60TaHHWKe OOIIEro xapakrepa, Ha caiTe pa3MeleHbI
MaTepuaiibl 0 boTaHWdYeckoM cajie YHUBEpPCUTETa, 00 YHHBEPCHTETCKOM I epOapum
umMenu /J[. I1. CeipeliiukoBa, peAcTaBieHa CTapuHHAs KOJUICKIUS U3 ero (PoHI0B;
29.  http://www.lapshin.org/club/plants.htm - «MockoBckuii Kityd koMHaTHOTO 11Be-
TOBOJICTBAY;

30. http://tea.volny.edu/index.php - «Yai» — xuBasi SHIUKIONEAUS Yasi U €ro Tpa-
TUITUN — KCTOPHS Yasi, 00TaHMKA W BBIPAIIMBAHUE Yasi, XUMUS Yasi, MPOU3BOACTBO Yasl,
BU/IbI Yasi, yIIAaKOBKA U XpaHEHHWE Yasi, 3aBapUBaHUC Yasi, Yail U 3I0POBbHE.
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