MyHHUHIANbHOE KA3eHHOe YUPeKieHHe
LHEeHTp pa3sBuTHSA o0pa3oBanus pH ynpasJjenin o6pa3oBatus
AAMHHHCTPAUHKH MYHHUHIAIbHOrO 00PA30BaAHH NOPOA-KYPOPT AHana

PEHEH3MA
HA NPOrpaMMy AONOJMHHTEAbHOI0 00pa3oBaTe/ILHOTO Kypca
eCTeCTBeHHO-HAYYHOH HANPABJACHHOCTH
«B mupe 0uonortHmun
yuuresisi OHOJIOTHH
Kypruna Anexces HukoaeBnua
MBOY OO Ne21 um. B.E. OmennroBa
ropoA-KypopT AHana

[Tporpamma: «B mupe Guonoruny» ans yuaiuxcs 5-9 KnaccoB paccuuTaHa
Ha 3 roga o0y4eHus.

ABTOp oOpaliaer BHHMAaHWE HA TO, YTO MporpaMma JaHHOTO Kypca
HampaBiaeHa Ha (QOPMHPOBAHHE Y YUAULHMXCA CTOHKOH MOTHBALMM IS H3Y4eHHs
OUONMOrHUeCKHX HaykK, pacluupeHue <2HaHuii no OHONOTHM W IKOJOrHH,
(GopMHpOBaHHE OCO3HAHHOIO OTHOLUEHHA K MHPY JKHBOH MNPHPOABI, pa3BHTHE
MHTepeca K MEAHLMHCKHM HayKaMm, MoBbllUeHHe 00pa30BaTe/bHOr0 yPOBHS.

AKTYaJIbHOCTb M Nejarornieckas nejaecoodpasHocTs Kypca odycrioBneHa
MPaKTHYECKOH HANpaBAeHHOCTbLIO U3YHaeMOro MaTepHana.

JlarHasi mporpaMma HOCHT Pa3BHUBAIOILLMI XapakTep, LeIbi0 KOTOPOH SBISETCS
(GpopMHpOBaHHE OHCKOBO-HCCIEHOBATE/bCKHX, KOMMYHHKATHBHbIX YMEHHI
HLIKOJILHHUKOB, HHTEJIJIEKTa )’LlﬂLLll'IXCSI.

3aHATHS pa3jieieHbl HAa TEOPEeTHUYECKHe W MpakTHYeCKHe, JeATelIbHOCTb
MOJKeT HOCHTb KaK IPyIIOBOM, TAK M MHAMBH/AYAJIbHBIH XapakTep.

[Tenarornueckas wuejsecooOpa3HOCTL TMPOrpaMMbl  3aKalovaeTcesi B TOM,
LITOGBI: CI—IOCO6CTBDBBTb CUCTEMATH3aL M 61-10."‘I()I‘I'I'—]t‘Cl(I-IX '31121}‘“-]?1, UDJ_I}’L]EHH]:[X
BO Bpems 00yuyeHus B oOureoOpazoBaTesibHOM LIKOJE, BOCMOMHHTBH Npodesbl,
MojiyyeHHble MNpH H3YYEeHWH Npeamera OMOJOTHM, PaclUMpUTh HMEIoLHecs Y
ydal(Mxcd MnporpaMMHble OHOJIOrMYECKHe 3HaHHA € LeJblo MOATOTOBKH K
9K3aMeHaM, K MOCTYMJIEHUIO B yueOHble 3aBefeHMsl, a TakKe K Ouosloruvyeckum
OJIMMITHAAaM.

npeﬂCTaBHEHHb[ﬁ Marepuall 1nos3BoJitT pacliipiTb HAYHHO-MCTOAWHCCKHE
MOAXOAbl  y4yHTedAM OHomorud wia H(PPeKTHBHON opranud3aunu  y4yedHo
BOCIIMTATE/LHOIO [polieccd.

Peuen3upyemas nporpaMma akTyanbHa 115 CHCTeMbl 00pa30BaHMs 1 MOKECT
OBITH HCMOJB30BaHa AJ1s1 paboThl B 0011e00pa30oBaTe/bHLIX 3aBe/IeHHSIX.

01.04.2024

—
Beayiuuii crielHaaucT, K. ¢/X H ’ L/. JL.T. YeGoraps

Jlupextop MKV LIPO Z/‘// T.B. KantoxHas



MVYHULIUITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIBHOE YUYPEX/IEHUE
OCHOBHAS OBINEOBPA3OBATEJIBHAS HIKOJIA Ne 21
MVYHUILUITAJIBHOI'O OBPA3OBAHUA I'OPOI-KYPOPT AHAIIA
VMEHU I'EPOSI POCCUMCKOI ®EJIEPALINA
BUKTOPA EMEJIbAHOBHUYA OMEJIbBKOBA

VTBEPKIEHO

PCHICHUCM TICAArOTMICCKOro COBCTA

or 31.08.2023 H,po:)}(on){g 1
npencenarenb s ”#’i;:‘_‘__‘\r) B.YO. JIeBurckuii

JlononHuTeNbHASE 00pa3oBaTeIbHAs MPOTrPaMMa €CTECTBEHHO-HAYYHOM
HAIpPaBIEHHOCTU
«B mupe 6uonorum»

Bo3spacrt nereii: 11-17 ner

Cpok peanu3zauuu: 3 roja
ba3zoBerit

Pazpabotunk: Kyprun Anexceit Hukonaeuu
Yuurens Onoa0run

Cpok peanmmzanmu: 2023-2026 roeb!.

cT. AHarnickas
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BBEJIEHUE
CoBpeMeHHBIN yueOHBII TPOoIlecc HaMpaBjIeH HE CTOJILKO Ha JOCTH)KEHHUE PE3YIhTaTOB B
00J1aCTH MPeIMETHBIX 3HAHUH, CKOJILKO Ha JIMYHOCTHBIN pocT pebenka. O0yyeHne 1o HOBBIM
00pa3oBaTeNbHBIM CTaHJApTaM MIPEeIyCMaTPUBACT OPraHU3aluI0 AEATEIbHOCTH peOeHKa,
KOTOpasi COCOOCTBYET PACKPHITHIO BHYTPEHHETO OTEHIIMAIA KaXXI0T0 YUCHUKA, pPa3BUTHE U
NOAJEPKAHUE €T0 TATAHTA.

OnHUM U3 KIIIOYEBBIX TPEOOBAHUHN K OMOIOTHYECKOMY 00pa30BaHMIO B COBPEMEHHBIX
YCIIOBUSX SBJICTCS OBJIAJICHUE YYAIUMUCS NPAKTUYECKUMU YMEHHUAMH U HaBBIKAMU, IPOEKTHO
— MCCIIEeI0BATENbCKOM 1esTeNbHOCTRIO. [IporpamMma «B mupe Ononorumy» HampasiieHa Ha
(GopMHpOBaHUE Y yUHalIUXCs MHTEpeca K U3y4eHUIO OMOJIOIUHU, pa3BUTHE NTPAKTUYECKUX
YMEHMM, IPUMEHEHHE MTOJyYEHHBIX 3HaHUI Ha MPAKTUKE, TOATOTOBKA yYalIUXCs K yYaCTHIO B
OJIMMITUAHOM JBHKCHHUU.

Peanusanus qaHHOM POrpaMMBbl €CTECTBEHHOHAYYHON HAIIPaBICHHOCTH
IpeaycMaTpuBaeT UCIIOIb30BaHUE 000PYI0BaHMsl, CpeACcTB 00yueHus U Bocniutanus LleHtpa
«Touka poctay.

Paznen 1. Kommiekc OCHOBHBIX XapaKTepUCTUK 00pa30BaHMs: 00BEM, COJIepKaHUE,
IUIAHUPYEMBIE PE3YIbTaThI

1. 1ITosgscHATENBHAS 3aTIUCKA
[Iporpamma pomnoiHHUTENBHOTO 0Opa3oBaHus «Touka Poctay cocTaBiieHa Ha OCHOBE
HOPMAaTHBHO-TIPABOBOM Oa3bl
HopmartuBHo-1ipaBoBOe obecnieueHue
-®enepanbubiM 3akoHOM OT 29.12.2012r. Ne273-D3 «O6 obpazoBanuu B Poccuiickoii
Denepaunun.
-ITpuka3 Munnpocsemenust Poccun ot 09.11.2018 Ne 196 «O06 yTBepkIeHHH TOPSIKA
OpraHu3alliy U OCYIIECTBICHHS 00pa30BaTENbHON NESTEILHOCTH MO JOMOTHUTEIBHBIM
00111600pa30BaTEILHBIM MMPOTPAMMaM).
-Konuenmuei pa3BUTHs JOMOJIHUTEIBHOTO 00pa3oBanus B PD, yTBepKAeHHOM pacropsKeHneM
[IpaButensctBa PO ot 04.09.2014r. Nel172, npukazom MunuctepcTBa npocsemenust PO or
09.11.2018 1. Ne 196 «O0 yTBep»kI€HUU MOPSIKAa OPTaHU3AMH U OCYLIECTBICHUS
00pa30BaTENIbHON AEATENbHOCTH 10 AONOJHUTENBHBIM 00111€00pa30BaTENbHBIM IPOrpaMMaM).
-Crparerueil pazsutus Bocnutanus B Poccuiickoit ®denepanun Ha nepuon 1o 2025 roga
(yrBepxaeHa pacnopstkenueM IIpaBurensctBa Poccuiickoit deneparuu ot 29.05.2015 1. No
996-p).
-ITocTtanoBnenneM ['maBHOTO rocyaapcTBEHHOro canutapHoro Bpada P® ot 28.01.2021 Ne 2
«O06 yrBepxaenun CanlluH 1.2.3685-21 «'urneHnueckue HOpMaTHBBI U TPEOOBAHUS K
obecrieueHno 6€30mMacHOCTH U (MJIK) 0€3BPEIHOCTH IS YeTIOBeKa (PaKTOPOB Cpeabl OOMTAHUS».

[Iporpamma criocoOCTBYET 03HAKOMIICHHUIO C OpraHU3alnell KOJUIEKTUBHOTO U
WH/IMBUYaJIbHOTO UCCIIEJ0BaHUs, 0OyUEHHIO B ICHICTBUH, TIO3BOJIAET YEPEOBATh
KOJIJICKTHBHYIO M HHAMBUIYATbHYIO I€ATEILHOCTD. TeopeTuyecKii MaTepuall BKIIOYaeT B ceOs
BOIIPOCHI, KaCAIOUIUECS OCHOB MPOCKTHO-UCCIIEI0BATEIBCKON NEATEIbHOCTH, 3HAKOMCTBA CO
CTPYKTYpOi1l pabOoTBHI.

1.2 HoBu3Ha, aKkTyaJqIbHOCTh U TIEJaroruieckas 1ejaecoo0pa3HoCcTh IPOrpaMMbl

AKTyanmpHOCTB porpaMmbl. OTIHYUTENbHBIE 0COOEHHOCTH Mporpammel. [Iporpamma
HarpasiieHa Ha (POPMHUPOBAHME y ydaIlUXCs CTOMKON MOTHBALIMY ISl U3Y4YEHUS! ONOJIOTUYECKUX
HayK, pacIlIMpEeHNe 3HAaHHUH 110 OMOJIOTUHU U SKOJIOTHH, (POpMUPOBAaHHE OCO3HAHHOTO OTHOILICHUS
K MUY *KMBOW IIPUPOABI, pA3BUTHE NHTEPECA K MEIULIMHCKUM HAYKaM, IIOBBILICHHUE
oOpa3oBaTenbHOro ypoBHs. IIporpamMma aeT BO3MOKHOCTb y4aluMcst BEIOpaTh CBOM
«OMOJOrMYECKUl MyTh», U IOBBICUTh YPOBEHb MOATOTOBKU K IK3aMEHAM.

HoBwusHa nanHoi#t 06pa3oBaTebHOM MPOrpaMMbl B TOM, YTO JaHHAS MIPOrpaMMa HOCHT
pa3BUBAIOLIMN XapaKTep, LEIb0 KOTOPOH SABJIsIETCss POPMHUPOBAHUE TOUCKOBO-
MCCJIEI0BATEIbCKUX, KOMMYHUKAaTUBHBIX YMEHUN IKOJILHUKOB, MHTEIIJIEKTA YYalllUXCsl.



3aHATHS pa3fesieHbl HA TEOPETUUECKUE U MpakTHuecKue. [Ipnduém nesTebHOCTh MOXKET HOCUTh
Kak rpynmnoBoOi, TaKk U HMHANBUAYAJIbHBINA XapakTep.
[lemaroruueckas 1eaecoo0pa3HOCTh MPOrpaMMBI 3aKITFOYAETCS B TOM, YTOOBI: CIIOCOOCTBOBATh
CUCTeMaTH3alKi OMOJIOTHYECKUX 3HAHUM, TOyYEHHBIX BO BpeMs
o0yuyeHus B 00111€00pa30BaTENbHOM 1IKOJIE, BOCIIOIHUTH MPOOEIIbI, HOTYYeHHBIE IPU U3YYCHUN
npeaMeTa OMOJIOTUH, PACIIUPUTH UMEIOLITUECS Y YYaIIUXCsl MPOrpaMMHbIe OMOJIOTHYECKHE
3HAHUS C LENbIO MOJrOTOBKH K 9K3aMeHaM, K MOCTYIUICHHIO B y4eOHBIE 3aBEJICHUS, a TAKKE K
OMOJOTHYECKUM OJIMMITHAJIAM.
1.3 Lenpb 1 33124y JOTIOJIHUTENBHON 00111€00pa30BaTeIbHON MPOTrPaMMBI

[lenb: co3ganue yCaoBUM I YCIEIIHOTO OCBOCHHUS YYaIUMUCS MTPAKTUYECKOU
COCTaBIISIONIEH MIKOIHHONW OMOJIOTHH U OCHOB UCCIIEIOBATENLCKON AEITEILHOCTH.

3amaun:
[IpenmeTHble:
l. DopMUPOBAHUE CUCTEMbBI HAYYHBIX 3HAHUI O CUCTEME KUBOUW MPUPOJIbI U HAYATbHbBIX
NpeCTaBICHUN 0 OMOIOTHYECKUX 00BEKTaX, Mpoleccax, sIBICHUIX, 3aKOHOMEPHOCTSIX;
MeranpeameTHBbIE:

2. MPUOOPETEHUE OIBITA UCIIOJIL30BAHUS METOIOB OMOIOTHYECKON HAYKH IS POBEICHUS
HECJIOKHBIX OMOJIOTUYECKUX IKCIIEPUMEHTOB;

3. Pa3sBUTHUC YMCHI/Iﬁ " HAaBBIKOB ITPOCKTHO — HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTH,
JInunocTHbIE:

4. MMOATOTOBKA YUAIIUXCA K YHaCTUIO B OJIMMIIMAAHOM JIBUKCHHUU,

5. (hopMHUPOBaHKE OCHOB AKOJIOTHYECKON TPaMOTHOCTH.

[Tpu opranuzaium 06pa3zoBaTENIbHOTO MpoLecca HE00X0AUMO 00pPATUTh BHUMAHUE HA

CJIEIYIOIINE aCIIEKThI:

. co3JlaHue MOpTQOINO YISHUKA, TTO3BOJIAIONIEE OIIEHUBAThH €T0 JIMYHOCTHBIM POCT;

. MCIOJIb30BaHNE JIMYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJIOTHH (TEXHOIOTHS pa3-BUTHUS
KPUTUYECKOTO MBIIIJICHUS, TEXHOJIOTHSI TPOOJIEMHOT0 00y4YeHHUs, TEXHOJIOTUs 00yUeHHS B
COTPYIHUYECTBE, KEUC-TEXHOJIOTHSI, METO]l IPOEKTOB);

. OpraHM3alys NPOEKTHON AESITENbHOCTH IIKOJIBHUKOB U IPOBEJECHUE MUHHU-
KOH(epeHIIMii, TO3BOJIAIOINX IKOJIbHUKAM MPEICTaBUTh UHIUBUAYaTbHbIE (MU TPYIIIIOBBIE)
IPOEKTHI M0 BBIOpaHHOH TeMe.

1.4 OcobeHHOCTH BO3PACTHOM TPYMIIBI IeTEH, KOTOPHIM aJpecOBaHa MporpaMMma.

JlanHas mporpaMma npeaycMoTpeHa Ha 15 yeioBek pa3HOBO3pACTHOM KaTeropun Ha 6ase
IIKOJIBI.
Ha 3ansTusax yvammecs: onuparoTcs Ha MOJIydYeHHbIE 3HAHUS 110 OMOJIOTUH, YTO TTO3BOJISET
OBICTPO U JIETKO OBJa/IeBaTh HOBBIMU 3HAHUSAMHU, IPABUIILHO U KAUECTBEH-HO BBIMOIHSITD
IIPAKTUYECKHE 3a1aHusl.

1.5 Anpecar nporpaMMsbl, CPOKH peann3alii, HampaBJI€HHOCTb
YpoBeHb MporpaMMbl — 6a30BBIH.

BoinonHnenue MHAMBUYaIbHOTO 33/I1aHUS: CAMOCTOSITENIbHBIN BBIOOpP TEM pEOEHKOM,
MHTEPECHBIX s n3ydeHus. CocTaBieHue miaHa paboThl [0 U3YYEHUIO TEMbI, HAITMCAHUIO
paboTHI ¢ OTIOPOH Ha MPEAJIOKEHHBIE T1€JaroroM BapHaHTHhI.

Hamnpasnennocts — EcTecTBeHHOHay4Has!.
Anpecar nporpamMmsbl: et B Bo3pacte 11 — 18 ner.

B sTOM BO3pacTe peGeHOK OKa3bIBaETCs Ha MOPOre peaabHON B3pocioil xku3nu. bes
JIOCTaTOYHOM YBEPEHHOCTH B ce0e, MPUHATHUS ce0s OH HE CMOKET ONPEAETUThH CBOM
JaJbHENIIUH TYTh.

LlenTpanpHBIM e HOBOOOpa30BaHUEM MEPHO/Ia CTAHOBUTCS CAMOOTIPEIEIICHNE,
npodeccuoHagbHoe U IMYHOCcTHOE. Co3/1aeTes Tak Ha3bIBaeMBbIi )KU3HEHHBIH IJIaH:
CTapIICKIIACCHUK pelIaeT, KeM ObITh (IpodeccuoHaIbHOE CaMOOIPEIeNIeHNE) U KaKUM OBITh B
CBOCH OyyInei Ku3HU (JIMYHOCTHOE MIIH MOPATbHOE CaMOOTIPE/ICIICHNUE).



Emte ogH MOMEHT, CBSI3aHHBINA C CaMOONIPEICNICHHEM, - U3MEHEHHE y4eOHOM MOTHUBAIIUH.
CrapiieksiacCHUKY, BEAYUIYIO JeSTEIbHOCTh KOTOPBIX OOBIYHO HA3bIBAIOT Y4EOHO-
npodeccuoHaIbHON, HAYMHAIOT PACCMATPHUBATh yueOy Kak HE0OX0IuMYyI0 06a3y, MPearoChUIKY
Oynymiei mpodeccuoHaIbHOM AeSITeIbHOCTU. VX HHTEpeCyIOT, TJIaBHBIM 00pa30M, T€ MPEAMETHI,
KOTOpPbIE UM OyIyT HY>KHBI B JaJlbHEUIIEM, NX CHOBAa HAYMHAET BOJIHOBATh YCIIEBAEMOCTb,
MOSIBJISIETCS CO3HATENIbHOE OTHOLIEHUE K YICHHUIO
Cpoku peau3anuy NporpaMmabi.
[Iporpamma paccuntana Ha 3 roga oOydeHus. [IpogomKUTEeIbHOCTh OHOTO 3aHATHS PAaBHO
OJIHOMY akajieMuueckoMy yacy (40 MUHYT).
I rox o6yuenust — 136 waca. Yactora 3anstuii — 4 paza B Heaeno 1o 40MUHYT.
II ron oOyuenust — 136 vaca. YactoTa 3anatuit — 4 pasza B Henemo no 40MuHyT.
III rom 06y4yenust — 136 yaca. Yactora 3ansatuii — 4 pa3za B Henemto 1mo 40MUHYT.
I'pynmel GopMUPYIOTCS ¢ Yy4ETOM UHIUBUAYATIBHBIX U TBOPUECKUX CIOCOOHOCTEH JIeTe.
®opwma 3aHsATUM — rpynnoBas. KonndecTBo ydammxcs B rpyIine MakcuMaabHoe — 15.
IInanupyembie pe3yabTaThl
TpeboBanus K ypOBHIO 3HaHWM, YMEHUH U HABBIKOB 110 OKOHYAHHIO PeaJU3aIluH TTPOTPAMMBI:

. UMETb MPECTaBICHUE 00 MCCIIeI0OBaHNH, POEKTE, cOope n 00paboTke HHPOpMaIuH,
COCTaBJICHUH JJOKJIa 1a, MyOJMYHOM BBICTYIIJICHUH;

. 3HAaTh, KaK BEIOpATh TEMY UCCIIEIOBaHUS, CTPYKTYPY HCCIIEIOBAHUS;

. YMETb BUETH MPOOJIEMY, BBIIBUTaTh THIIOTE3bI, INTAHUPOBATH XOJ] HCCIICIOBAHUS, 1aBaTh
OTIpeieNIeHus TIOHATHM, pab0TaTh C TEKCTOM, JeNaTh BHIBOJIBI;

. yMeTb paboTaTh B IPYIIIe, MIPUCITYIINBATHCS K MHEHUIO WICHOB IPYIIIBI, OTCTanBaTh
COOCTBEHHYIO TOUKY 3PEHUS;

. BJIAJICTh IUIAHWPOBAHNEM U TIOCTAHOBKOH OMOJIOTHYECKOTO HKCIIEPUMEHTA.

1.6 IInanupyemble pe3yabTaThl
[Tnanupyemsble pe3yabTaThl
JIM4HOCTHBIE pPE3yNbTATHI:

. 3HAHHSA OCHOBHBIX ITPHHIIMIIOB U MPABUJI OTHOILIEHUS K )KMBOW IIPUPOJE;

. pa3BUTHE NIO3HABATENIbHBIX HHTEPECOB, HAIIPABJICHHBIX HAa U3YUYEHUE )KUBOW MIPUPO/IBI;
. Pa3BuTne MHTENIEKTYaIbHBIX YMEHUH (I0Ka3bIBaTh, CTPOUTH PACCYKICHMS,
aHAJIN3UPOBATh, CPABHUBATH, JI€]1aTh BHIBOJBI U JIPYTrOE€);

. 3CTETUYECKOT0 OTHOIIEHUS K )KUBBIM O0OBEKTAM.

MeranpenmMeTHble pe3yabTaThl:

. OBJIAJICHUE COCTABIIAIOIMMH HUCCIIEI0BATEIbCKON U MPOCKTHON NEATCIIBHOCTH: YMEHHE

BUJCTH POOJIEMy, CTABUTh BOIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBaTh ONPEACICHUS TTOHATHIM,
KJIacCH(pUIMPOBATH, HAOIIOIaTh, IPOBOIUTH AKCIIEPUMEHTHI, JIEJIaTh BBIBOIBI U 3aKJIIOYCHUS,
CTPYKTYPHUPOBATh MaTepuai, OObsICHITD, JOKA3bIBATh, 3AIIMIIATH CBOU UJICH;

. yMeHHue paboTaTh ¢ pa3HbBIMU UCTOYHUKAMHU OMOJIOTHYECKOU HH(POPMAIINH,
aHaJTM3UPOBATh U OLIEHUBATh WH(POPMALKIO, TPE0OPa30BEIBATE HHPOPMALIUIO U3 OJHON (POPMBI
B Ipyry1o;

. YMEHHE aJIeKBaTHO MCIOJIb30BATh PEUEBHIC CPENICTBA IS JUCKYCCHH U apryMEHTAIluN
CBOECH MO3MIINY, CPAaBHUBATH Pa3HbIC TOYKH 3PCHMUS, apTyMEHTUPOBATH CBOIO TOUKY 3PEHUS,
OTCTaMBAaTh CBOIO MO3UIIHIO.

[IpenMeTHBIE pe3yabTATHI:

1. B no3HaBarenpHOM (MHTEIUIEKTYAIBHON) cdepe:

. BBIJICJIICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;
. KJ1accu(uKanus — omnpesieleHue MPUHAIC)KHOCTH OMOJIOTHYECKUX 00BEKTOB K
ONpeACTICHHON CUCTEMaTUYECKOU IpymIe;

. 00BsICHEHUE POJIM OMOJIOTUH B TIPAKTUYECKOH EATETLHOCTH JIFOACH;

. CpaBHEHHE OMOJIOTUYECKHX 00BEKTOB H MTPOIECCOB, YMEHHUE JIENATh BBIBOIBI H

YMO3aKJTIOYCHUS Ha OCHOBE CPaBHCHHS,
. yMeHHe paboTaTh ¢ OMPECTUTESIMU, JTA0OPATOPHBIM 000PYI0BAHHEM;



. OBIIQJICHHE METOIaMU OMOJIOTUYECKON HAYKH: HAOIIOJCHIE U OMMMCAHNE OHOIOTHYECKUX
00BEKTOB U MPOLIECCOB; TOCTAHOBKA OMOJIOTMYECKUX IKCIIEPUMEHTOB M 00bSICHEHUE UX
pe3yIbTATOB.
2. B ieHHOCTHO-OpHEHTAIIMOHHOH cdepe:
. 3HaHUE OCHOBHBIX NPABHJI MIOBEACHUS B IIPUPOJIE;
. aHaJIu3 U OIIEHKA MOCJIEICTBUHN AeITeIbHOCTH YeJI0BeKa B MPUPO/IE.
3. B cdepe TpynoBoii AeSITENEHOCTH:
. 3HaHUE M COOI0ICHNE TIPABUII pabOTHl B KAOMHETE OMOJIOTHH;
. co0utoieHre paBui paboThl ¢ OMOIIOTHYECKUMHU TPUOOPAMU M HHCTPYMEHTAMH.
4. B acreTnueckoii cdepe:
. OBJIa/ICHUE YMEHUEM OLIEHUBATD C 3CTETHYECKON TOUKH 3PEHUS] 0OBEKThI KUBOK
PUPOJIBI.
VYyamumecs: OyayT 3HaTh:
-yJaluics yMeeT MOHUMATh MPOLIECChI, TPOUCXOSIINE B OKPYXKAIOIIEM MUPE Ha OCHOBE
COOCTBEHHBIX HAOIOJICHUH U €CTECTBEHHOHAYYHOTO MOIX0a, (POPMYIUPOBATH HAYIHO
000CHOBAaHHBIE BBIBObI;
-yJaluiics BiaJeeT HaBbIKaMy aHaTu3a MH(POPMAIIUU U IPECTAaBICHUS NIepe ayIuTOpHen
pe3yabTaTOB CBOCH padOTHI,
-yJauuiics JeMOHCTPUPYET OTBETCTBEHHOE OTHOLICHUE K IPUPOE POAHOTO Kpasi, IPUPOTHOMY
JIOCTOSTHUIO CBOEH CTpaHbl, IJIAHETHI B IIEJIOM;
-yJauuiics BiajaeeT nH(GOPMAMOHHBIM ITOTCHIUAIOM O MYTAX MMOCTPOCHUS HHIUBUAYATbHON
npohecCuoHaNBHON TPAaeKTOPHUH.
VYyamumecs: OyayT 0Oy4eHBbI:
-y4anuics BiajeeT JIabopaTOpHBIMH MPUOOPAMH;
-JIEMOHCTPUPYET HEKOTOPbIe MOp(HOMETpUUECKUE U (PU3NOTIOTHUECKUE TTOKA3ATENN 37]0POBbS
HIKOJIbHUKOB;
-yMeeT CTaTUCTHYECKH 00pabaThiBaTh Pe3yIbTaThl UCCIEIOBAHUML;
-yMeeT MPEJCTABIATh CBOU PE3YNbTAThI IEpe] ayAUTOPHEI;
-yMeeT paboTaTh ¢ HAYYHOH JIUTepaTypoii;
-yMeeT ohopMIIATh pe3ybTaThl CBOMX MCCIEIOBaHUI B BUIE TE3UCOB pedepaToB U CTaTeH.
Paznen 2. Kommiekc opraHu3aiiMoOHHO-TIEarOTH4eCKruX YCIOBUMA, BKIIOUAIOLTHHA (OPMBI
aTTeCcTalluu»
CrtpyKTypa nporpaMmsl

[Ipu u3yyeHnn pasaenoB NIKOJIbHUKH CMOTYT MIOYYBCTBOBAThH Cce0s B POJIM YUEHBIX U3 Pa3HbBIX
oOnacreit 6monoruu. boraHnka — Hayka 0 pacTeHUsX. 300JI0THs — HayKa, IPeIMETOM
U3YYEHHUS KOTOPOIl SIBJISIFOTCS MPEACTaBUTENH LIAPCTBA JKUBOTHBIX. MUKOJIOTHSI — HayKa O
rpubax. @uU3noI0rus — HayKa O KH3HEHHBIX Ipoleccax. JKOJOTUs — HayKa O
B3aMMOJICCTBUSAX OPTraHU3MOB C OKpY KaroIIen cpeaoit. bakrepuosiorus — Hayka o OaKTepusX.
OpHUTONIOTHS — pa3Jies 300JI0THH, TIOCBAIICHHBIA N3yueHuto ntull. buoreorpadus — Hayka,
KOTOpasi U3y4aeT 3aKOHOMEPHOCTHU I'e0-TpaduyecKoro pacpoCTpaHEHUsI U pacpeIeIeHUs
opranu3MoB. CucTemMaTuka — Hay4dHas TUCIHUIUINHA, O KJIacCU()UKALUH KUBBIX OPTaHU3MOB.
Mopdosnorus u3ydaer BHELIHEE CTPOSHUE OpraHU3Ma.



2.1. ConeprxaHue nIporpaMmsl

COJEPXXAHUE

IEPBBIN I'OJ] OBYUEHM S

[Tnanupyemsble pe3ynbTaThl:

JInuHOCTHBIE:

- 3HaHHME OCHOBHBIX NMPHUHIIMIIOB U MPABUJI OTHOILIEHUS K KUBOU MPHUPOJIE, OCHOB 3J0POBOTO
o0pa3a ®HU3HH U 37J0pOBbecOeperaroInux TeXHOJIOTHH;

- (opMupoBaHUE TOHUMAHUS IEHHOCTH 3I0POBOTO U 0€30MMaCHOT0 00pa3a KU3HU;

- copMHPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB U MOTHBOB, HAIIPABJICHHBIX HA U3yYCHUE
YKUBOM NMPUPOABL; UHTEIJIEKTYa IbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PACCYkKICHUS,
aHaJM3UPOBATh, CPABHUBATh, JIENIATh BHIBOJIBI U JIP.); SCTETHYECKOTO OTHOIIECHHS K KUBBIM
0o0BeKTaM.

MeranpenmeTHsie:

- yMEHHE OpraHH30BaTh CBOIO YU€OHYIO JIEATEIbHOCTh: ONPEAEIATh 1eNlb Pad0Thl, CTABUTD
3aJauu, IJIAHUPOBATH — OMPEAEIATH MMOCIEI0BATEILHOCTD JEHCTBUI M TPOrHO3UPOBATH
pe3ynbTathl paboThl. OCYHIECTBISITH KOHTPOJIb M KOPPEKIUIO B Cilydae 0OHapYKEHUS
OTKJIOHEHUH U OTIMYUI NIPH CIIMYCHUN PE3YJIbTATOB C 3a/IaHHBIM 3Ta-TI0HOM. OleHKa
Pe3yNbTaToB pabOThl — BBIJENIEHNE U OCO3HAHUE YUAILIUMCS TOTO, UTO YXKE YCBOCHO U UTO €Ile
HOJUIEKHUT YCBOCHHIO, OCO3HAHHE Ka4eCTBA M YPOBHS YCBOCHHUS;

- OBJIaJICHHE COCTABJISIOLUIMMH HCCIEA0BATENbCKOM U MTPOEKTHOM 1eATENbHOCTH, BKIIOYAs
YMEHUS BUIETh MPOOJIeMy, CTABUTH BOTIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBaTh ONPEIEICHUs
MOHSTUSIM, KJIaCCU(PUIIUPOBATh, HAOIIOAATh, TPOBOAUTH SKCIIEPUMEHTHI, J1€1aTh BHIBOJIBI U
3aKJII0OYCHUS, CTPYKTYPUPOBATh MaTepuall, OObSICHATH, I0OKa3bIBaTh, 3AIUILATH CBOU UJICH;
[IpenmetHbIe:

- yMeHue paboTaTh C pa3HBIMH HCTOUYHHKAMH WH(POPMAILIUU: TEKCTOM YueOHHKA, HAyIHO-
HOIYJISIPHOM TUTEPaTypoil, CIOBAPSMHU U CIIPAaBOYHUKAMH; AaHAJTM3UPOBATh U OLIEHUBAThH
uH(pOpMaIIHIo, TPEOOPa3OBLIBAThH €€ U3 OAHON ()OPMBI B IPYTYIO;

- YMEHHE CO3/1aBaTh , IPUMEHSATH U MPeoOpa30BbIBATh 3HAKU U CUMBOJIbI, MOJIENIM M CXEMBI IS
perieHus yaeOHbIX U TTO3HABaTENbHBIX 3a/1a4

- YMEHHE pabdoTaTh C pa3HBIMA UCTOYHUKAMH OMOJIOTHYECKON MHGOPMAITHN: HAXOIUTh
OuoNornYecKyto HHPOPMAIUIO B TEKCTE YUeOHHKA, HAYYHO-TIONYJISIPHOM JIUTEpaType,
OMOJIOTUYECKHX CIOBAPSIX U CIPABOYHHUKAX.

VYyamuecst OyayT 3HaTh:

. yMEeT BbIACIATH CYyLIIECTBEHHbIE MPU3HAKU OMOTIOTMUYECKUX O0BEKTOB (OTINYUTEIbHBIX
NPU3HAKOB JKUBBIX OPTaHU3MOB; KJIETOK U OPTaHU3MOB PACTEHHIA, TPHOOB U OaKTEepHii;
. yMeeT 00BACHATh POJIb OMOJIOTHH B MPAKTUUECKON AESITEIbHOCTH JIOCH; Me-CTa U POJIU

YeJI0BeKa B MPUPOJIE; POJACTBA, OOIIHOCTH MPOUCXOXKICHUS U SBOJIOIUH PACTEHUH U )KUBOTHBIX
(Ha MpUMeEpe COTOCTABICHUS OT/ICIBHBIX TPYIII); POIH PAa3-INYHBIX OPTaHU3MOB B KU3HH
YeNI0BeKa; 3HAYCHUs OMOJIOTMYECKOTr0 pa3HO00pasus AJisi COXpaHEeHUs: Onocdepsl;

. yMeeT CpaBHUBATh OMOJIOrMYECKNEe OOBEKTHI U MPOLIECCHI, YMETh JIeIaTh BHIBOABI U
YMO3aKJIIOYEeHHUsI HA OCHOBE CPaBHEHHUS;

*  yMeeT BBIABIIATH IPUCIOCOOJICHHUS OPTaHU3MOB K Cpe/ie OOMTaHMS; THITBI B3aUMOACHCTBHS
pa3HBIX BUJIOB B 9KOCHCTEME; B3aUMOCBSI3U MEX/1y OCOOCHHOCTSIMUA CTPOCHUS KIETOK, TKaHEH;
VYuammecs 6yayT 0Oy4deHBI:

. BJIaJIeeT MpaBUIAMU PAOOTHI ¢ OMOIOTHYECKUMHU NPHUOOPAMHU U HHCTPYMEHTAMU
(mpenapoBaIbHBIE UIJIbI, CKAJIBIIEIH, JIYITbI, MUKPOCKOTIBI).
. yMEeT CpaBHHUBATh OMOJIOTUYECKHE OOBEKTHI M MPOLECCHI, YMETh JI€1aTh BHIBOABI U

YMO3aK/IIOYEHHS Ha OCHOBE CPaBHEHMUS
Beenenue. (2 yaca) Bo BBeieHHH yualuecs: 3HAaKOMSATCS C TUTAHOM pabOThI U TEXHUKOM

0€30MacHOCTH TIPH BBITTOJTHEHUH JIA0OPATOPHBIX PaldOT.

1. U3 gero cocrout pacrenne? (20 yacos.)

CTpoeHue pacTUTEIbHOU KIETKH.



Teopus Kopens. Bunsl kopueii. Bersnenue kopus. 3nauenue kopHs. [looer. Ctpoenue noodera.
Crpoenue nouek. Bugonsmenenus moGeron

Jluct. Ctpoenue koxuiibl tucTa. CTpOCHUE MIKOTH JIUCTA. 3HAUEHHE JKUJIOK JIHCTa. Brinenenue
pactenueM kucnopoja. Mcnapenue Boabl pacteHueM. Jlucromnan.

Crebenb. Ctpoenue cte0st. OyHKIUN cTeds

[BeTok. CTpoeHHE M 3HAYCHUE 1IBETKA.

[Tnoxsr. Ctpoenue u 3naueHue. CriocoObl pacpoCcTpaHEHUs

Cems. CTpoeHUE U COCTaB CEMSIH

[Ipaxtuka JlaGopaTtopHas padota «CTpoeHHE KOXKHULIBI TyKa.

JlaGopaTtopHast pabota «JIBHKeHHE ITUTOTLTIa3MbD)

JlaGopatopHas padota «OnpeneneHne 30Hb6I pocTa KOPHsI»

JlaGopaTopHnas pabora «CTpoeHHE TTOYCK»

OneiT «Belenenue kucinopoaa pacreHueM». OnsiT «lcnapenne Boibl TUCThIMUY
[IpakTrueckas padota «OnpeneneHne Bo3pacTa cTBoJa 1o ciry» JlaboparopHas padoTa
«[lepenBuxenune BoJbl 1 MUHEPAIBbHBIX cojei 1o cTedmo» JlaboparopHast paboTa «/|Buxenune
OpraHWYECKHUX BEIIECTB 10 cTebmo» JlabopaTopHas padora «CtpoeHue cemeHu (hacomm
JlaboparopHas pabota «CtpoeHue cemeHu mieHuIb Jlaboparopuas padorta «CocTaB ceMsH»
2. Kak xwuBet pactenue? (11 gacoB)

Teopus. Kak nutaercsa pacrenne? BoznymHoe nutanue pacteHuil. [louseHHoe nutanue
pacrenuii. Y nobpenus. Bunbl ynobpenuii. [lutanue u poct mpopocTKOB.

Kak pacrer pacrenue? Poct kopHeli u nobera. Kak MOKHO OBIUATH HA POCT PAaCTCHHUS.
Bo3zaeiicTBue yenoBeka Ha KOPHEBBIE CHCTEMBI KYJIbTYpHBIX pacTeHui. O0padoTKa MOYBHI.
[Tonus n ocymenue noussl. POpMHUPOBAaHUE KPOHBI pacTeHUN. [Ipu-1unka u NTMKUpoOBKa.
Jprmmt nu pactenue? Jprxanue kopHeil. Jlpixanue nuctheB. [pixanue cemsH. Kak nBuraercs
pactenue? J/IBmxenue ctedis U TUCTHEB.

Kaxk npopacraer cems? YcnoBus npopactanus cemsiH. Becxoxkects ceMsad. Cpoku mocesa.
I'myOuna 3a1enKku ceMsiH.

[Ipaktuka. [Ipaktuyeckas pabora «O0pa3zoBaHNE OPraHUYECKUX BEIIECTB HA CBETY»
[IpakTuueckas pabora «Brnusinue ynoOpenuit Ha pocT pacteHus» Ilpaktuueckas padora
«[Ipummunka raaBHoro kopHs» [IpakTuueckas padora «Pa3Butie OOKOBBIX TOOETOB)»
[IpakTuueckas pabora «BiusHue pUTOropMOHOB Ha POCT U PAa3BUTHE PACTEHUII»
JlaGopaTtopHnast pabota «Pa3BuTre MpopoOCTKOB)

OnbIT «3HaueHHE BO3IyXa AJIs POCTa U pa3BUTHS KOPHE»

OnbIT «/IpIXaHUE JTUCTHEB)

OnpIT «JIpIXaHuE CeMSTH»

[TpakTrueckas padota «/[Bmwkenue crebns pacrenus» [Ipakrudeckas padota «/[Brmkenne
JUCTHEBY

[IpakTrueckas padota «BnusHue pa3IMYHBIX YCIOBUHN Ha IpopacTaHue ceMsiny» [IpakTudeckas
pabota «OmpeeseHue BCXOKECTH CEMSIH»

3. BeipacTu cam. (6 qaca)

Teopus. [IpumeHeHne monydyeHHBIX 3HaHUH Ha pakTuke. O3e/IeHeHne MIKOIbHBIX KITyMO.
ITocanka u yxoJ 3a paCTCHUSIMU.

[Ipaktuka. [Ipaktudeckas padora «Ilocaaka ceMsiH B KOHTEHHEPBI M OTKPBITHII TPYHT»
[TpakTrueckas pabota «[lukupoBaHue paccaabl IBETOYHBIX KyabTyp» [IpakTuueckas pabota
«BpIcazika paccabl IBETOUHBIX KYJIBTYpP B OTKPBITHIN rpyHT» [IpakTuueckas pabora «Yxox 3a
I[BETOYHBIMH KIIyMOaMu»

4.0t Mukpockomna 10 Mukpoobuonoruu (17 qacon)

Teopus. YcrpoiictBo Mukpockomna. [IpaBuia paboTel ¢ Mukpockoniom. [Ipurorosnenue
npenapaTtoB MlcTopust OTKpBITHS MUKPOCKOIIA. Y UEHbIE MCCIIEA0BATEIMN, BHECIIUE BKJIa B
M3y4EHUE MUKPOOPTaHU3MOB.

Opannysckuit mukpoouosor Jlyn ITactrep (1822 — 1895r), Hemenxkwuit yuensiii Pobept Kox



(1843 — 1910r) 0CHOBOIIOJIOKHHUKH COBpEMEHHOI MUKpoOHoaoruu. OCHOBHBIE HAITPABICHHS
COBPEMEHHOM MUKPOOHOJIOTHH: TeHEeTHYECKas U KJIETOYHAasi MHKEHEPHs, UCIOJIb30BaHNE
MUKPOOPTraHU3MOB U IPOAYKTOB MX XKU3HEAESITEIbHOCTH B IPOMBIIIJIEHHOCTH, CEJICKOM
XO03SIUCTBE M METUIMHE, J00bIYa HEPTH U METAIJIOB, OYUCTKA BOJ, [10YB, BO3IyXa OT
3arpsiI3HUTENEN, IOJIEpKAHUE U COXPAHEHHUE ITOUYBEHHOTO TIOAOPOAUS. Y CTPOHCTBO
MHUKPOCKOIIA U TIpaBujia paboTel ¢ HUM. [IpaBuia oOpareHus ¢ 1abopaTtopHbIM 000PYIOBAHUEM.

Xumus 1 Onoaorusi. XUMHUYECKUN COCTaB KUBOW KIIETKH: HEOpraHM4eckue (Boaa u
MUHEpaIbHBIC COJIM) U OpraHuyecKue (OeIKH, KUPHI, YIIICBOIbI, BATAMUHBI) BEIIECTRA.
Buonorudeckast pois BOJbI B )kHBOH KieTke. DoTocunTe3. Xnopodumi. buomornyeckoe
3Ha4YeHHE KUPOB, OEIKOB, 3PUPHBIX Macell, yIJIE€BOJOB U BUTAMUHOB JJIs )KU3HEAEATEIbHOCTH
OpraHU3MOB.

Krnetka - enuHuna cTpoeHus, KU3HEACSITEIbHOCTH, POCTa U PA3BUTHUSI OPIaHU3MOB.
Muoroo06pasue kieTok. CTpoeHue Ipo - ¥ 3yKapHOTUIECKOMN KIeTKH. [leneHne KIeTKH.

B3anmocBs3b cTpoeHus 1 GyHKITUN 9acTel M OPTraHOUIOB KIIETKH - OCHOBA €€ 1IeJIOCTHOCTH.
CpaBHHTEIbHAS XapaKTEPUCTUKA KIJIETOK PaCTCHUH, )KUBOTHBIX, OaKTepuil, rpuOoB.
Hccnenoanus mpuposl ¢ TOMOIIBIO MUKPOCKOIIA.
Bunel TKaHeH, oTAMYME PACTUTENLHONW TKAHHU OT KHUBOTHOW, OCOOCHHOCTH CTPOCHUS U (PYHKIHH
TKaHeM.
JemoHcTpauyuun

. Kosnekuust roToBbIX MUKPOIIpENapaToB.

[Ipaktuka. [Ipaktudeckas padora Ne 7-16. YcrpoiictBo Mukpockomna. Ilpurorosnenue u
u3ydeHue Mukpornpenaparosn. [IpaBusa paboTsl ¢ u(POBHIM MUKPOCKOIIOM.

[IpuroroBieHne MUKpOIIPENapaTOB KJIETOK KOXKHIIBI YEHTYH JIYKa, KJIETOK JIMCTA 310U, III0I0B
TOMara, MIMIOBHUKA U Jp.

Pabota ¢ roTOBBIMM ITperapaTaMy TKaHEH.

TBopueckas Mactepckas «Co3/1aHe MOAEITH KIETKI.

5. bakrepuu (7 u)

Teopus. YcnoBus xu3nu 0akrepuii. DopMa U cTpoeHHE OaKTepUATbHBIX KJIETOK. BHenHue u
BHYTpeHHUE CTpYKTYphl. [loBenenue 6akrepuii. CiocoOsl muTanus. Pacripoctpanenue u
3HaueHue Oaktepuid. Poib O6akTepuii B Ouochepe: 6akTepruy THUECHUS — MUHEPATTU3AITUS
OpPraHMYECKUX BELIECTB; OaKTepuH MOYBEHHBIE — TOYBOOOpa3oBaHue; OakTepun
azoT(dukcupyromme — 000oraieHne MoYBbl a30TOM; [IHaHOOAKTEPHH.
3HadyeHre OaKTepuil B )KU3HU YEJIOBEKa - MOJIOKUTENbHAs POJIb B XO35ICTBEHHOMN JEATEIbHOCTH:
MOJIOUHOKHUCIIbIE, OaKTepuu OpOKeHUs; OTpHUIIaTeIbHAs — THUEHHUE TPOJYKTOB MUTaHMUS,
naToreHHble 6akTepuu Bo30yauTeNn 6ose3Hel y 4enoBeka, )KUBOTHBIX M pacTeHuil. MeToabl
00pb0OBI ¢ OakTepusmu. [Tactepuzarusi, cTepuan3anus, 1e3uHOEKITU.

[Ipakruka. [lpaktuueckas padora Ne 17-19. [ToceB u Habm0A€HNE 32 POCTOM OAKTEPHIA.
bakTtepun 3yoHOTO HanéTa.
Baktepun kapTodenbHOi NalouKH.

6. [Tnecuesbie TpulHI (6 1)

Teopus. I'pulsl mpeacTaBuTeIn 0cO00T0 APCTBA KUBOM MpUpoasl. [Ipu3Haku rpuloB.
Knaccudukanus rpu6oB. OcOOEHHOCTH IIECHEBBIX TPHOOB.
3HavyeHue MIeCHEBBIX TPUOO0B. [Ipoxoku. CTpoeHHe U poJib APOAOKEH B )KU3HU YEIOBEKA.

[Tpaktuka. [IpakTuueckas padora Ne 20-22. BeipammBaHnue u UccieI0BaHKe ieceHu. Mykop,
[lennumiu.

Bnusinue TemnepaTypsl Ha pOCT MJIECHEBBIX U IPOAOKEBBIX IPUOOB.

7. Bonopocau (8 u)

Teopusi. MUKpOCKOTIUUECKHE BOJIOPOCIIH — IPyINa HU3MMUX pacTeHUui. OTHOKJIETOUHbIE,
MHOTOKJIETOYHbIE U KOJIOHUAIBbHBIE BOJOPOCTH. OCOOCHHOCTH CTPOCHHUS U KU3HEAEATEIbHOCTH.
3Ha4YeHue BOJOPOCIIEH B MPUPOJE U KU3HU YEIOBEKA.

[Ipaxruka. [lpaktudeckas padora Ne 23-24. M3yueHne 0THOKJIETOYHBIX BOIOPOCIEH 110
FOTOBBIM MUKpOIpEnaparam mpernapaTam.



Bopopocnu — obuTarenu akBapuyma.

8. Jlabopatopus «buonnaukamus» (5 1)

Teopus. buonnaukanus okpyxaromieit cpeasl. Jluxenonnaukanus. MitoroBoe 3ansTue.
[Ipaktuka. [Ipaktuyeckas padora Ne 25-26.VcciaenoBanie TOKCHYHOCTA OTXOOB C IIOMOIIBIO
0BCa ITI0CEBHOTO.

9. Pacckasbl o 6uosoruu (20 gacoB)

Teopus. buonuka, ee Buabl. HelipoOnonnka. ApXUTEKTypHO-CTpOUTENbHAsE OMOHMKA. bruoTek.
buomumernka. buomumukpus. toroBoe 3andarue.

Yuennueckas koHpepeHus. «Boinatomuecs: uonoruy. «cropus GMOIOTHIY.

Konkypc coobmienuit yuanmuxcs. «Moe JIF00MMoe )KUBOTHOE». «17 COBpEMEHHBIX TEXHOJIOTHH,
KOTOpBIE JIFOAU [103aUMCTBOBAIIN Y TIPUPOIBDY.

[IpakTuka. [ToaroToBka u 3ammTa TBOPYECKUX OTYETOB O MPOBEACHHON UCCIIEI0OBATENBCKOM
pabore.

JlanHbIe 3aHATHS POBOAATCS B (hopMe KOH(GEPEHITUN HUIIH KPYIJIOro CToa (B TEUEHUE TO/1a).
VYyamuecs: BBICTYHAIOT ¢ KPATKUMH TBOPUYECKUMHU OTYETAMHU 110 U3YUYEHHBIM MPo0IeMam,
PaccKa3bIBAIOT O PE3YJIbTaTaX CBOMX UCCIEI0BAaHUM.

10. «JIaboparopus JleBenryka» (5 uacoB)

Teopus. Meroasl HaydHOTO HcclenoBanus. JlabopaTopHoe o0opyaoBaHuE U TPUOOPHI TSt
HaY4HBIX UccaenoBanuii. Mcropust n300peTeHust MUKPOCKOIa, €ro YCTPOWCTBO U MpaBuIIa
paboTel. TexHHKa MPUTOTOBIIEHUSI BpEMEHHOI'O MUKpoIipenapara. Pucyem no npaBuiam:
npaBuia OMOJIOrMYECKOTO PUCYHKA.

[IpakTrueckue mabopaTopHbie PabOTHI:

- YCTpOHCTBO MUKPOCKOIIA

- [IpuroroBienue u paccMaTpUBaHUE MUKPOIIPENApaToOB

- 3apucoBKa OMOIOTUYECKUX 0OBEKTOB

[TpoekTHO-HCCNEI0BATENBCKAS ACSITEIbHOCTD:

- Munu — uccinenoanue «Mukpomup» (paboTa B rpymmax ¢ Hociaeayomeil npeseHranueil).
11. ITpakTruueckas 6otanuka (16 gyacon)

Teopus. @enonornueckue HabmoaeHNs. Benenue nueBHuka HabmoaeHuid. ['epbapuii:
obopynoBaHue, TEXHUKA cOOpa, BRICYITMBAHUS U MOHTHPOBKH. [IpaBuiia pabora ¢
oTIpeNieNuTeNIMH (Te3a, antuTe3a). Mopdonornyeckoe onucanue pacTeHui 1o miany. Peakue u
ncyesaromue pacrenus Kybanu.

[Ipaktuka. [IpakTnyeckue u nadbopaTopHbie pabOTHI:

. Mopdosmornueckoe onucaHue pacTeHHI

. Omnpenenenue pacTeHuit o repOapHBIM 00pa3iaMm U B OE3TMCTBEHHOM COCTOSTHUHN
. MonTupoBka repoapus

[IpoekTHO-HUCCIEeI0BATENbCKAS NS TEIIBHOCTD:

. Coznanne karanora «BugoBoe pazHOOOpa3ue pacTeHUI MPUITKOILHON TEPPUTOPUI
. [Ipoext «Penkue pacrenust Kpacnogapckoro kpasi»

12. TTpakTrueckast 3000rus (7 9acoB)

Teopus.

. 3HAaKOMCTBO C CUCTEMOM KUBOW MPUPOIbI, [IAPCTBAMHU >KHBBIX OPraHU3MOB.
OTanuuTeNbHbIE TPU3HAKY )KUBOTHBIX Pa3HBIX HAPCTB U CUCTEMATUYECKUX TPYIII.

. Ku3Hb )KUBOTHBIX: ONpPEEICHNE KUBOTHBIX IO cie/iaM, MPOAyKTaM

XKu3HeneaTenpHoCcTH. ONMUcanre BHEITHET0 BU/a )KUBOTHBIX 110 Mi1aHy. O 4eM paccKa3bIBaioT
CKeJIEThI ’KMBOTHBIX (TaseoHTosorus). [Inmessle nenouku. JKu3Hb KUBOTHBIX 3UMOI.
ITogxopmka nrum.

IIpakTuka.

[IpakTuyeckue u 1ab0paTopHbIEC paOOTHI:

. Pabota o onpeneneHuo XUBOTHBIX

. CocraBieHre MHUILIEBBIX LEMOYEK

. OnpezneneHue 3KOJOTMUECKON TPy AKUBOTHBIX 10 BHELITHEMY BUIY



. deHoIornYecKre HaOMIIeHUs «3UMa B )KU3HU PACTCHHUHA U KHUBOTHBIX)»
[TpoekTHO-HCCIEI0BATENbCKAS ACSITEIbHOCTD:

. Munu — uccnenoBanue «lITuipl Ha KOPMYILIKE»

. [IpoekTt «KpacHas kHura ;kuBoTHeIX KpacHogapckoro kpas»
13.buonpaktukym (6 4acoB)

Teopust. YuebHO - uccienoBarenbckas AesITeNbHOCTh. Kak MpaBUiibHO BBIOpATh TEMY,
OTIpEeNIeNIUTh 1Ieb U 33Jauu MccienoBanus. Kakue cymecTByoT METOAbI HCCIEI0OBAHU.
[TpaBuna opopmienus pedynbpraroB. Mcrounnku napopmannu (0MOIMOTEKA, MHTEPHET-
pecypcsl). Kak odpopMuTh miuchbMeHHOE cO00IIeHNE U npe3eHTanuio. OcBoeHue 1 0TpadoTKa
METOJIMK BBIpALMBaHUSI OMOKYIbTYp. BEIOTHEHNE CaMOCTOATENBHOTO UCCIIEIOBAHUS 110
BeIOpaHHOMY Moayito. [IpeacraBienue pe3ynbraToB Ha KoHpepeHmn. OTpaboTka
MPAKTUYECKON YaCTH OJTMMIINAJIHBIX 33JJaHUH C LIEIbI0 JUATHOCTUKH MOJYY€HHBIX YMEHUN U
HABBIKOB.

[IpakTuka.

[IpakTuyeckue u 1abopaTopHbIC paOOTHI:

. Pa6ota ¢ nuadopmanmeii (mocenenne OMOINOTEKN)

. Odopmiienne 1oKIIaa U MPE3EHTALUH 110 ONPEAeIEHHON TeMe
[TpoekTHO-HCCNEI0BATENbCKAS ACSITEIbHOCTD:

Mogyne «DuU3n0I0rus PACTCHUI

. JIBr>KeHUE pacTeHHI

. BinusiHue cTUMyIIsITOPOB poCTa Ha pOCT U pa3sBUTUE PACTCHUI

. IIpopacTanue cemsiH

. BnustHue npuILKIKy Ha pOCT KOPHS

Moaynb «9KOJOTrMYECKUN TPAKTUKYM)

. OmnpeneneHre CTETICHH 3arpsi3HEHUsT BO3[yXa METO0M OMOWHINKAIUY;
. OrnpezeneHne 3abUIEHHOCTH BO3/1yXa B IIOMEIIEHUAX

BTOPOI 'O/l OBYUEHUSI

[Inanupyemsble pe3ysIbTaThl:

JInuHOCTHBIE:

- (popmupoBaHUE OTBETCTBEHHOTO OTHOLIEHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpPa3BUTHUIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBAIIMU K OOYYCHHIO M MO3HAHUIO

- opmMHupoBaHUE INYHOCTHBIX MPEACTABICHUN O LIEHHOCTH MIPUPObI, OCO3HAHHE 3HAUMMOCTH U
OOIIHOCTH TTI00ANIBHBIX MTPOOJIEM YEJIOBEUECTBA,

- opMHupoBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIUMHU ¥ MIIAAIIMMU B TIpOIiecce 00pa3oBaTENbHOMN , OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-MCCIIeI0BATENLCKOM, TBOPUYECKOM M IPYTUX BUOB JESITCIBHOCTH.
MeranpenmeTHslie:

- ymMmeHue paboTaTh ¢ pa3HBIMU UCTOYHUKAMHU WH()OPMAIIUU: TEKCTOM YYeOHHKA, HAyYHO-
MOMYJISIPHOM TUTEPATypPOil, CJIOBAPSMHU U CIIPABOYHUKAMHU; AaHATTM3UPOBAThH U OLICHUBATH
nHpopmaIuio, mpeodpa3oBhIBATh €€ U3 OHON (OPMBI B APYTYIO;

- YMEHUE CO3/1aBaTh , MPUMEHSTH U MPeoOpPa30BhIBATH 3HAKU M CUMBOJIBI, MOJICIIA M CXEMBI JJIS
pelieHns yueOHBIX U MO3HABATEIbHBIX 3a7a4

- yMeHue paboTarh ¢ pa3HbIMU UCTOYHUKAMHU OMOJIOTHUECKOM HH(POPMALIUU: HAXOIUTh
OMOJIOTHYECKYI0 HHGOPMAIIHIO B TEKCTE YICOHMKA, HAYIHO-TIOMYJISIPHOM JIUTEpaType,
OMOJIOTUYECKHX CIIOBApSIX U CIPABOYHHKAX

[IpenmetHbie:

-00BSICHEHHE POJTU OMOJIOTUH B MIPAKTUYECKON ACITETbHOCTH JIIO/ICH; MECTa M POJIM YeTIOBEKa B
IPUPOJIE; POJCTBA, OOIIHOCTH MPOUCXOKACHUS 1 IBOJIIOLIUN PACTEHUH U )KUBOTHBIX (Ha
MPUMEPE COMOCTABIICHUS OTJEIBHBIX TPYIIN); POJIU PA3IMYHBIX OPTaHU3MOB B )KH3HU YEJIOBEKA;
3HAYCHMsI OMOJIOTHYECKOTO Pa3HO00pasus i COXpaHEeHUs Onocepsr;

-opMHpOBaHUE OCHOB HKOJIOTHYECKON IPaMOTHOCTH: CIIOCOOHOCTH OLIEHUBATh MOCIIEICTBUS
JeSITeIbHOCTH YeJIOBEKa B MIPUPO/IE, BIUSHIE (PAKTOPOB PUCKA HA 3J0POBbE YEIIOBEKA.



VYyamumecs: OyayT 3HaTh:

. yMeeT aHAIM3UPOBaTh, CPABHUBATH, KJIIACCU(PUITUPOBATH M 00001IaTh (DaKThI U SBJICHHS.
Briasnare IMPUYIKUHBI U CIICACTBUSA NPOCTHIX SIBJICHUM.
. YMEeT OCYIIECTBISITH CPABHEHUE, CEPHALINIO M KIIACCH(HUKAIINIO, CAMOCTOSITEIILHO

BBIOMpAsi OCHOBAHUS U KPUTEPUH JUISI YKa3aHHBIX JJOTHUECKUX ONEpaLnii; CTPOUTh
KJIacCU(PUKAIMIO HA OCHOBE JUXOTOMUYECKOTO JICICHHS (Ha OCHOBE OTPUIIAHHS).

o YMGGT CTpOI/ITB JIOTHYCCKOC paccyn(;[eHHe, BKJIFOYAIOIIICC YCTaHOB.HeHI/Ie HpI/I‘II/IHHO-
CIIEICTBEHHELIX CBS3EH.

o yMeeT CO34aBaThb CXEMATHUUYCCKHUEC MOACIIN C BBIJACIICHUCM CyH_IeCTBeHHBIX XapaKTepI/ICTI/IK
00BeKTA.

® yMeeT COCTaBJIATH TC3UCHI, pa3J'II/I‘-IHBIe BHUBI IIJIAHOB (HpOCTBIX, CJIOXKXHBIX U T.H.).
[IpeoOpazoBbIiBaTh HHPOPMALIMIO U3 OJHOTO BUAA B IPYroi (TaOIUIly B TEKCT U TIp.).
VYyamumecs: OyayT 0Oy4eHBbI:

. yMeeT BBIYMTHIBATh BCE YPOBHU TEKCTOBOM MH(OPMALIUH.

. YMmeer ornpenenaTs BO3SMOXKHBIE HCTOYHUKH HEOOXOAUMBIX CBEJICHHH, TPOU3BOIUTH
MOMCK MH(POPMAIIH, aHATU3UPOBAThH U OLIEHUBATh €€ JOCTOBEPHOCTD.

. BJIaJICeT CPEACTBOM (POPMHPOBAHUS TIO3HABATEILHBIX CIYXKHUT y4EOHBIH MaTe-puai, u

MPEKIe BCETo MPOYKTUBHBIE 3a/1aHUs YUeOHHKA.

Bgenenue (2 yac). Bo BBereHuu ydamimecs: 3HaKOMSTCS C IJIAHOM pabOThl M TEXHUKOM
0€30MacHOCTH TIPH BBITTOJTHEHUH JIA0OPATOPHBIX PalbOT.

Tewma 1. Luronorus u ructosorus (15 yacos)

Teopusi. Ctpoenue kietku. Opranouipl. JKM3HEHHBIN UK KJIETKU. KIEeTKH KUBOTHBIX U
pactenuil. ['mcronorust — Hayka o TkaHsX. Buael Tkanell opranusma uyenoBeka. CBsi3b CTpOEHUS
1 QYHKIMHA KIETOK M TKaHEH.

[Ipaxtuka. JI.p. Nel Ctpoenue yBenuuutenabHbIX TpubopoB. JI.p.Ne2 M3ydyenue
MHUKpOTIpEnapaToB pa3inuHbIX KIeTOK. JI.p.Ne3 CpaBHeHUE KIETOK KUBOTHBIX, PACTEHU,
npocreimux. JI.p.Ned M3yuenne Tkaneit opranusma uesnoseka. JI.p.Ne5 Msrorosnenue
MUKpoOIIpenapara cockoda meKH.

Tema 2. OcHOBBI MUKpOOHOIOTHU M BUpYcoJoruu (19 yacos)

Teopus. bakrepuu: ctpoeHue, pazMHOX)eHUe, cuctemaTuka. [ImecueBbie rpudbl. CTpoeHHE.
Pasmuoxxenue. Cucremaruka. [Iutanue u apixanue. ABTOTpodsI U retepoTpodbl. Apoioku.
XemocuHnte3 u ¢potocuntes. Canporpodsl u mapa3uTsl. bakTepuanbabie 3a00neBanus. Jleuenne
u npodunaxTuka. ['pudkoBsie 3a060neBanus. JInu-Has ruruena. Bupyconorus — Hayka o
Bupycax. Ctpoenue u Gpu3nosiorus BUpycoB u Oaktepuodaros. BupycHeie 3a0oneBanus. Bupyc
CIIda. \

[Ipaktuka. JI.p. Ne6 M3roroBrnenne Mukpormnpenapara 3yonoro Hanéra. JI.p.Ne7 Msroronenue
MUKpOIpenaparoB Mykopa uiau nenunuivia. JI.p.Ne§ M3yuenue npoxxeil.

Tewma 3. [Tapasutonorust u ummynuret (18 gacon)

Teopus. IMMmyHHTET U 310pOBBE YenoBeka. Buasl nMMmyHuTera. Mexanusm. Hapymenus
UMMYyHUTETA. Ajieprud. UIMMyHHUTET ¥ mapa3uThl. DKTO- U SHI0NApa3uThl. MIX BUIBI.
[Ipucnocobnenus k napazutuzmy. Ilnockue yepsu. Knaccudukarms. Lluknbsl pazBuTus.
Kpyrasie uepBu. Knaccudukanms. [ukmasr pazputus. [Ipodunaktrka reTbMUHTO30B.
DKTomnapa3uTsl — IEPEHOCUMKH Pa3InYHbIX 3a0oneBanuil. Manspus. Connas 6omne3nb. B,
KJIenu, 6J10Xu — mepeHocuuku 3a0oneBanni. Tud. Yyma. Dunedanut. boppda ¢ mapazuramu.
Tema 4. «Muxkosnorusi. CucremaTuka jJekapcTBeHHbIX pacTeHuit (10 gacoB)

Teopus. Muxonorusi — Hayka o rpudax. CucremaTtuka rpuoos. Llnsmounsie rpudbl. ['puOs! —
napa3uTel. Mectoobutanus. Mukopusa u cumMOno3. Snosutsie rpudsl. OnpeaencHue sI0BUTHIX
rpu6oB. [TocnencrBus orpasnenus. Jleuenwne. [Tonas3a rpudoB.

IIpaktuka. JIekapcTBeHHbIE pacTeHusd. ['otocemenHble. X 3HaueHNe U1 310pOBbs YEIIOBEKA.
[ToxperTocemennsie. Knaccudukanus. Pabota ¢ onpeaenuTenbHIMUA KapTOYKaAMU,
ornpenenuTensMu pacteHuid. [Ipaktuueckas padota «Pabota ¢ onpeaenuTensiMm

Tema 6. Xumus B 1ieHTpe ectecTBo3HaHuA (18 yacon)



Teopus. Xumus Kak yactb ectecTBO3HaHus. [Ipeamer xumun. XuMusi — 4acTh €CTECTBO3HAHUS.

B3anmooTHOIIIEHUS YenoBeka U oOKpyskaromero mupa. [peamer xumun. @uzndeckue Tena u

BelecTBa. CoiicTBa BemecTB. [[puMeHeHre BelecTB Ha OCHOBE UX CBOMCTB.

Habmioienue 1 9KCrepuMeHT Kak METO/Ibl U3YUEeHHs €CTeCTBO3HAHUS U xumuu. Habmonenue

KaK OCHOBHOW METO/T TO3HAHMSI OKPYKAIOIIETO MHUPA. Y CIIOBHS MPOBEACHUS HAOIIOICHUS.

['unoresa. Dxkcniepument. BeiBoa. Ctpoenue mramenn. [Ipaktuka. Jlaboparopus u

obopyoBaHue.

MonenupoBanue. Monens, monenupoBanue. OCOOEHHOCTH MOJICTIMPOBAHUS B reorpaduu,

¢usuke, Ononoruu. Mozenu B 6uosnoruu. Myinsoxu. Moaenu B Gusuke. DnekTpodopHas

MmamuHa. ['eorpadudeckue Mozenu. XuMHUYECKHE MOJIETHU: TIPeIMETHbIE (MOEN aToMa,

MOJIEKYJI, XUMUYECKUX U MPOMBIILIEHHBIX POU3BOJICTB), 3HAKOBBIE, NN CUMBOJILHBIC

(CHMBOJIBI 2JIEMEHTOB, (DOPMYIIBI BEIIECTB, YPAaBHEHUS PEAKIIN).

XuMHUECKue 3HaKu U (HopMysbl. XUMUYECKUN 3JIEMEHT. XUMUYecKue 3Haku. MIx o6o3HaueHue,

npousHolIieHne. Xumuueckue Gpopmysnsl BemiecTs. [IpocTeie u cnoxHble BenecTBa. MHAEKCH 1

kod(uimenTsl. KadyecTBEeHHBIN 1 KOTUYECTBEHHBIN COCTAB BEIIIECTBA.

Xumus ¥ pusnuKa. YHUBEPCATHHBIA XapaKTep MOJ0KEHUN MOJIEKYISIPHO-KMHETHIECKON TCOPHUH.

[Tonsatus «atom», «moiiekynay, «uon». Ctpoenue Bemectsa. Kpucramimieckoe cocTosiHue

BenlecTBa. Kpucranmuueckue pemerku TBepabix BemecTs. Juddysusa. bpoyHoBckoe nuxenue.

BemiectBa MOJIEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.

ArperatHble cocTosiHUS BemecTB. [loHATHe 00 arperaTHOM cOCTOSHUU BellecTBa. PU3nyecKue U

XUMHUYECKHe sBIIeHUs. ['a3000pa3Hbie, )KUIKHE U TBEPIbIe BemecTBa. AMOpPGHBIC BEIECTBA.

Xumus u reorpadust. Ctpoenne 3eMiu: sapo, MaHTUs, Kopa. JIutochepa. MuHepasbl 1 TOpHBIC

nopojsl. MarmMaTu4eckre U 0caiouHble (HEOPraHUYECKHe U OPraHUueCKUe, B TOM YUCIIE U

TOPIOYHE) TTOPOIBI.

Xumus 1 6uonorus. XUMAYECKUH COCTaB )KUBOW KIIETKU: HEOpraHuYeckue (Boja 1

MUHEpaIbHBIC COJIM) U OpraHuyYecKue (OeIKH, KUPHI, YIIICBOIbI, BATAMUHBI) BEIIECTRA.

Buonorudeckast pois BoJbI B )kHBOH KieTke. DoTocunTe3. Xnopodumi. buomornyeckoe

3Ha4YeHHE KUPOB, OEIKOB, 3PUPHBIX Macell, yIIIE€BOJOB U BUTAMUHOB JJIs )KU3HEAEATEIbHOCTH

OpraHU3MOB.

KauectBennsle peakunu B XxuMun. KauecTBeHHbIE peakiiuu. Pacrio3HaBaHue BEIIECTB C

MOMOIIIbIO KAYE€CTBEHHBIX peakiuil. AHanUuTH4YeCcKuil curHai. OrnpezenseMoe BelecTBo U

PEaKTHB Ha HETO.

Texnuka 0ezonacHocT. Mepbl OKa3aHus IEPBOM TOMOIIIH.

O6opynoBanue XxuMuIeckoi 1aboparopun. Jlaboparopnas nmocyna. PeaktuBsl. OcoOeHHOCTH

paboThl B 1abopaTOpHH.

Pacnonoxenune ANEKTPUUYECKUX BBIKJIFOYATENIEH, BOJIOIPOBOIHBIX  KPaHOB,
CPEICTB MOXKAPOTYIIECHUS, METUITUHCKOHN anTeyKy epBOM TOMOIIH B KaOWHETE.

JeMoHcTpanuu

- Konnekmus pa3nugbIx npeaMeToB win GoTorpaduii mpeIMeToB U3 aTFOMUHHUS TSI

WJUTFOCTPALIMK UJIEU «CBOMCTBA — IPUMEHEHHE.

- YyeGHOE 000pyA0BaHUE, UCTIOIB3yeMOE Ha YpoKax (PU3HUKH, OMOJIOTUH, TeoTpapuu U XUMHUH.

- OnexTpodopHas MamuHa B ercTBUM. [ eorpaduueckue moenu (riao0yc, KapTa).

buonornueckue monenu (MyJsiKu OpraHOB U CUCTEM OPraHOB PACTEHH, )KUBOTHBIX U

yenoBeka). du3nueckue U XMMHUYECKHE MOJIETH aTOMOB, MOJIEKYJT BEIIECTB U KPUCTAJUIMYECKUX

PELIETOK.

- O0BbeMHBIE U IAPOCTEPKHEBBIE MOAEIN BOJIbI, YIJIEKUCIIOTO U CEPHUCTOTO ra30B, METaHa.

- OOpa3sIsl TBEPABIX BEUIECTB KPUCTAJUIMYECKOTO CTPOCHUS. MoIenn KpUCTALTHIECKIX

pELIETOK.

- Bona B Tpex arperaTHbIX cocTOSTHUSIX. KOJIIEKINs KPUCTAIUTHYECKUX U aMOP(HBIX BEIIECTB U

U3JEeINI U3 HUX.

- Konneknust Munepasnos (Jla3ypuT, KOPYHII, XaIbKOIUPUT, (PIIOOPUT, TaJIHT).



- Konneknust ropHbIX OpoJ1 (TpaHUT, pa3indHble GOPMBI KaJbIIUTa — MEJ, MPaMop,
W3BECTHSIK).

- Konnekmus roprounx uckonaeMbix (He(Th, KAMEHHBIN yTroib, CIAHIBI, TOP(D).
JleMOHCTpalOHHBIE YKCIIEPUMEHTHI

- Hayunoe naGmonenue u ero onucanue. MzyueHue cTpoeHus IIaMeHH.

- CnupToBas HKCTPAKIMS XJI0po(duiIa U3 3eJIeHbIX JIUCTHEB PACTEHU.

- «IlepenuBanue» yriaeKkuUcaoro ra3a B CTakaH Ha ypaBHOBELICHHBIX BECAX.

- KauectBeHHas peakius Ha kuciaopol. KauecTBeHHas peakiys Ha YIJIEKUCIIbINA ra3.
JlaGopaTopHBIE OTIBITHI

- Pactipoctpanenue 3anaxa oJ1eK0JI0OHA, TyXOB WJIH J€30/10paHTa Kak npouecc AuPphy3un.

- Habmonenne 6poyHOBCKOTO IBMKEHUS YaCTHUEK YEPHOH TYILHU 1101 MUKPOCKOTIOM.

- luddy3usa nepmanraHaTa Kajaus B KeJIaTHHE.

- O6HapyxeHHe HPUPHBIX Macell B arneIbCUHOBON KOPOUKe.

- M3ydenue rpanuTa ¢ IOMOIIBIO YBETUYUTEIBHOTO CTEKJIA.

- Onpenenenue coaepxKaHus BOJbI B PACTECHHUH.

- O0HapyXeHHe Macia B CeMeHax MOJACOTHEUYHUKA U TPEIKOT0 opexa.

- OGHapyxeHHe KpaxMalia B MILIEHUYHOU MYKe.

- B3aumoneiicTBue ackopOMHOBOM KHCIIOTHI ¢ HoaoM (ompeneneHue BuTaMuaa C B pa3IuvIHbIX
COKax).

- [IponyBaHue BbIABIXaEMOTO BO3/lyXa YEPE3 U3BECTKOBYIO BOJY.

- O6GHapyXeHHEe U3BECTKOBOM BOJbI CPEAN PA3INYHBIX BEIIECTB.

JlomaniHue ombIThI

- N3roToBnenune Moaene MoJIeKysl XUMUYECKMX BELIECTB U3 IIACTHIIMHA.

- uddys3us caxapa B Boje.

- OBITHI € MYCTOM 3aKPBITON TUIACTHKOBOM OYTBHIIKOM.

- ObHapyxeHHue Kpaxmalia B MPOAYKTaX MUTAHMS; TOJIOKAX.

[IpakTuueckas padora Ne 1-2. 3HakoMCTBO ¢ 1a00paTOPHBIM 000pynoBaHueM. [IpaBuna
TexHUKH Oe3omnacHocTu. «lllecTh mpaBuil TEXHUKHU O€30IaCHOCTH.

[Ipaxtuueckas padora Ne 3-5. « TunoBble npaBuiia TEXHUKH Ja00paTOPHBIX padoOT.
JlaGopaTopHoe obopynoBaHue U mocyaa. Pabora co cnupTOBKO#, C BecaMu, MEPHOU MTOCY 0.
Apeometpsl. Pabora ¢ xumuueckumu peaktuBamu. OdopmieHne xo1a SKCIepUMEHTa U ero
pe3yabTaToBy. «HabmroneHue 3a ropsieii cBeuoil. Y CTpOMCTBO M paboTa CITUPTOBKI.
Tema 6. DT 00bIYHBIE HEOOBIYHBIC BerecTBa (19 yacoB)

Teopusi. BeniecTBa BOKpyT Hac, MX 3HAYCHHE JJI YEITOBEKA.

Posib moBapeHHOI conu B 0OMeHe BELIeCTB YeloBeKa U )KUBOTHBIX. CoeBoii 6anaHc B
opranusme yenoBeka. [lomyyeHue nmoBapeHHOM COJIM U €€ OUYHUCTKA.

Kpucramisl 6onbmmue u manenbkue. Kak pactyt kpuctamibl? MeToas! BeIpalliiBaHUs
KPUCTAJUIOB.

I'unpocdepa. KpyroBopoT Bozbl B IPUPOJIE, €TO 3HAYEHUE B COXPAHEHUH NIPUPOTHOTO
paBHOBECHS.

Bona. Bona B macmitabe mnanetsl. Bona B opranmsme uenoBeka. [IpecHas Boga u ee 3amachl.
DKOJIOTHYECKUE TTPOOIEMBI YUCTOMN BOJIBI.

XKectkocTh BOJBI, BUIBL. METObI, IPUMEHSIEMbIE IS OUUCTKH BOBI, UX 3 (HeKTUBHOCTE. UTO
TaKoe KUCJIOTHBIE JOXKIN U Kak OHU 00pa3ytoTcsi? PogHIUKOBBIE BOABI.

[paxtuka. [lpaktudeckas pabora Ne6-8:«OuncTka 3arpsa3HEHHON TOBAPEHHOM COJIH.
BripamuBanue KpucTaaijioB TOBAPEHHOM COJIU.

BrlIpanuBanue KpuCTajioB MEAHOIO U JKEJIE3HOTO KYIIOPOCOB METOAOM MEJUIEHHOTO HCIIapEHUS
HACBIILIEHHOTO pacTBOPay.

[IpaxTuueckas padora Ne9-11:«CrnocoObl ouncTku Bojbl. CpaBHEHHE BOJOIPOBOIHOMN U
TEXHUYECKOM BOJBI IO 3a1axy, IBETY, IPO3PavYHOCTH, INIOTHOCTH, pH, onpenenennto
TEMIIEPATYPbI KUIIEHUS BOJIbI, HAJIMYUIO OCa/IKa I10CJI€ OTCTauBaHUs, IPUTOTHOCTH JUIsI
ucrnonb3oBanus. MccnenoBanue ocagkoBy.



[IpakTuueckas padora Nel2-13:«OnpeneneHue u yCTpaHEHHE KECTKOCTH BOJBI».
[Tpumeuanue: OuncTka BOABI OT TBEPABIX MPUMECEH, OT KHUAKUX U T'a3000pa3HbIX BEUIECTB.
(B3Becu: mecok + H20; men + H20; macno + H20; H20 + gepHuiia, BOpoHKa, PUIBTp, KOJ0OA,
JeNuTeNbHasi BOPOHKA, BHITApPUTEIbHAS Yalllka, CIIUPTOBKA, CIIMYKH, JAeprKaTeib IJs MPOOUPKH,
npoodupku.) XKecTKOCTh BOJIBI: MOCTOSIHHASA, BpeMeHHast, o0m1ast. CriocoObl ycTpaHeHUs
»)kectkocTr Bojbl. (O0pasiel Bonbl; Na2CO3, Ca(OH)2, nHarpeBanue, CIUpTOBKA, CITUYKH,
JiepaKaTenb i IpoOUpKH, MPO-OupPKH. )

Tewma 7. SIBnenust, npoucxonasimue ¢ BemecTsamu (11 gacos)

Teopus. Pazgenenue cmeceii. CriocoOsI pa3eneHus cMecei 1 0uncTKa BemiecTB. Hekoropeie
npocTeiiire cnocoobl pa3ieseH s cMeceil: MPOCceuBaHue, pasieIeHue CMeceil MOPOLIKOB
JKeJe3a v Cepbl, OTCTauBaHMe, IEKaHTalMA, IICHTpU(yrupoBaHue, pa3ielieHue ¢ MOMOIIBIO
JIeTUTEIIbHOW BOPOHKH, huabTpoBaHue. @unbTpoBaHue B 1abopaTopuu, OBITY U HA
npousBojcTBe. [lousiTHE O hunbTpate. Ancopoiws. [TonsTue 06 agcopOuyu u aacopOeHTax.
AKTUBHUPOBAHHBIN yrojib KaK BAXKHEUIIIUN aacopOeHT. Y CTPOHCTBO TPOTHUBOTa3a.
JvcTunsanus, v neperonka. JAuctuisaius (meperoHka) Kak Mmporece BbIICIEeHUs BeIeCTBa
U3 KUAKOM cMecH. JlucTuimpoBanHas Bojia ¥ obsactu ee npuMeHeHus. Kpucrannuzanus nim
BbIMapuBaHue. Kpucrammmsanus u BeIapuBaHue B 1a00paTopuu (KpUCTAUIU3ATOPHI U
dapdopoBbie YalKku A1 BeIIapuBanusi) u ipupoje. [leperonka nedpru. HegrenpoaykTsr.
@pakIMOHHAs NEPErOHKa KUAKOTO BO31yXa.

XHUMHUYECKUE PEAKINHN. Y CIIOBHS IPOTEKAHUSA U IPEKPAILECHHS] XUMUYECKUX PEaKIIHil.
XMMHYECKUE PEeaKIIMU KaK MPOIECC IPEBPALLEHUS OJHUX BELIECTB B IpyTrHe. Y CIOBUS
MPOTEKaHUs XUMHUECKUX peakuuil. ConpuKOCHOBEHHE (KOHTAKT) BEILIECTB, HArpeBaHUe.
Karanuzarop. MuruOurop. YnpasieHue peakiiusiMi FrOpeHuUsI.

[Ipr3Haku XuMUYECKUX peakuuil. [Ipu3zHaku XUMHUYECKHX peaKnii: ”3MEHEHHUE 1IBETA,
o0pa3oBaHue 0CaKa, pACTBOPEHHUE MOIYYEHHOTO 0CaJKa, BBIICIICHUE Ira3a, MOsSBJICHUE 3araxa,
BBIJICJICHUE U HU MTOTJIONICHUE TETUIOTHI.

JemMoHcTpauun

OuneTp llorTa. Boponka broxnepa. YcranoBka 17151 GUIBTPOBAHUS MO BAKYYMOM.
Pecninparopnsle Macku 1 MapieBble OBsI3kH. [IpoTuBoras u ero ycrpoiictso. Komneknus
«HedTs 1 HEDTETTPOAYKTHIY.

JleMOHCTpallMOHHBIE SKCIIEPUMEHTHI

Pa3pnenenne cMecu nmopoika cepbl U KEJIE3HbIX OMUIIOK.

Pa3nenenue cMecu nopoIika cepsl U recka.

Pa3nenenne cMecu BOJbI M paCTUTEIBLHOTO Macia ¢ IIOMOLIbIO LETUTENbHON BO-POHKHU.

- [omyueHne AUCTUILTUPOBAHHOM BOABI C TOMOIIBIO JTA0OPATOPHOM YCTaHOBKH JUISI IEPETOHKU
JKAJIKOCTEH.

- Pa3nenenue cMecu nepMaHranara v Juxpomara Kajaus cnocoOOM KpUCTATU3AIUH.

- B3aumoneiicTBue Kee3HbpIX OMWIOK U MOPOIIKA CEPhl PY HarpeBaHUU.

- [lomyueHue yriekuciaoro rasa B3auMoJIeiicTBEM MpaMopa ¢ KUCIOTON 1 00Hapy:KEHHUE €ro C
MTOMOILIbIO U3BECTKOBOM BOJIBI.

- Katanutnueckoe  pasnokeHue NeEpokcHaa  BOAOpOJA (xaTasu3arop

nuokcun Mapranma (IV)).

- OGHapyXeHHe pacTBOpa LIEIOYHU C TOMOIIBIO HHAUKATOPA.

- B3aumoneiicTBue pacTBopa epMaHraHara Kajlus 1 pacTBOpa IUXpoMara Kajiaus ¢ paCTBOPOM
cynb(uTa HATPHSL.

- B3aumoneiicTBue pacTBopa nepMaHraHaTa Kajius ¢ aCKOpOMHOBON KHCIIOTOM.

- B3aumonelicTBue XIopua xKeesa C )KeITOM KPOBIHOM COJIBIO ¥ TUAPOKCUIOM HaTPHSL.

- BzaumopneiictBue runpoxcua xxenesa (I11) ¢ pacTBopoM CONSTHON KUCITOTHI.

[Ipaktuka. JlabopaTopHbI€ OIBITHI

- AncopO1us KyKypy3HbIMU Maj0YKaMu MapoB MaXy4rX BEIECTB.

- 3yueHue ycTporcTBa 3aKUTAJIKU U TIJIAMEHH.

JloMmaniHue ombIThI



- Pa3zgenenue cmecu cyxoro Mojoka U peuHoOro rnecka.

- OTcTanBaHue B3BECH MMOPOLIKA JIJIsl YUCTKU MOCY/bI B BOJIE U €€ JEKAHTALUS.

- AncopO1ust aKTHBUPOBAHHBIM YTIIEM KPACSIIIUX BEIIECTB METCH-KOIBL.

- PacTBopenue B Boje TabneTku acniupuna YIICA.

- IIpuroroBiieHre U3BECTKOBOW BOJBI U OIBITHI C HEH.

- U3yuenne coctaba CMC.

[IpakTuyeckas pabora Ne 14. BripanuBanue KpUCTaJIIIOB COIH (IOMAITHUI SKCIIEPUMEHT).
[TpakTuueckas padora Ne 15. OuucTtka moBapeHHOHN COJIH.

[IpakTuyeckas padora Ne 16. M3ydyenue npoiiecca KOppO3UH xKemnesa.

Tewma 8. Pacckaspl mo xumuu (11 yacoB)

VYuennueckas kKoHpepeHIHs. «Bpiatomecs pyccKkue yueHble-XUMUKIY. «VICTOPHST XUMHUM.
Konkypc coobmienuit yuanmxcs. «Moe JTIF00MMoe XUMHUYECKOE BEIIECTBOY» (OTKPHITHE,
MIOJIyYEHUE U 3HAUEHUE).

Konkypc yuenndyecknx npoekToB. KOHKypC MOCBAIIEH U3YYEHUIO XUMUUECKUX Pe-aKIIHil.
[TonroroBka M 3ammTa TBOPYECKUX OTYETOB O MPOBEICHHOMN HCCIIEI0BATEIbCKON paboTe.
JlaHHble 3aHATUS TPOBOAATCA B (DOPME «KPYTIIOTO CTOJa» WIH HIKOJIbHON KOH(epeHuH (B
TEYEHUE T0J1a). YYalluecs BHICTYNAIOT ¢ KPATKUMHU TBOPUYECKUMH OTYETAMU MO U3YYECHHBIM
npobiieMaM, pacCKas3bIBalOT O Pe3y/IbTaTax CBOUX HCCIEAOBAHUM.

Tema 9. Xumus B 66Ty (13 9acoB)

Teopus. Buasl ObITOBBIX XUMHUKATOB. MbII0 1 MOtomue cpeacTBa. CoyM U MEJI0Yd B COCTaBe
MOIOIINX CPEACTB. XUMUHUCTKA HA 10MY.

’Kectkocth BoAbl. YMsrdeHue Bobl. Coja nmuileBast Uiy JBYYIJIEKACIbIA HATPUM U €T0
cBoiicTBa. OnacHbIN OpaT MUIIEBON COJIBI — COJA KAIBIIMHUPOBAaHHAsA. UeM ToJIe3Ha HUIIeBast
COJIa M MOXET JIM OHA OBITh OMACHOM.

XuMus u npurotosieHue nuiy. CTONOBBIN YKCYC U YKCyCHas 3cceHIus. CBOICTBAa YKCYCHOM
KHUCJIOTHI U €€ (PU3HOJIOTHYECKOe BO3ACHCTBUE.

Xumus 1 ofiexaa. BolOKHO 10/1 yBETUUHUTEIIbHBIM CTEKIIOM.

AnTeuHslil oA u ero cBoicTBa. [loueMy loa HafoO nepKaTh B IIIOTHO 3aKYTMIOPEHHOM CKJIISIHKE.
«3enéHka» WiIn pacTBOp OPHIUITMAHTOBOTO 3eseHoro. HeoObruHbIe CBOMCTBA OOBIYHOM 3€JICHKH.
ACIHpYH WY aleTUICATALIMIIOBAs KMUCJIOTA ¥ €r0 CBOMCTBA. YTO MOJIe3HEE: aCIUPHUH WIH
yncapuH. [lepekuch Bogopoaa u ruaponeput. CBoicTBa NEPEKNUCH BO-10POaA.

[TepmanranaT Kaausi, MApPTaHIIOBOKHUCIIBIN KaJlUi, OH )K€ — «MapraHijoBka». He-oObraHbIe
CBOMCTBa MapraHioBku. Kakyro onacHOCTh MOKET MPEACTABISATH MapraHilOBKa.

Hyxna 1 B joManieit anteuke 6opHast kuciota. Crapble 1ekapcTBa, Kak ¢ HUMU MOCTYIHUTb.
Yero He XBaTaeT B BalllEH alTEUKe.

[Ipaktuka. [IpakTuyeckas padora Ne 17:M3yueHne TEKCTHIIHHBIX BOJIOKOH O KOJUICKITHH.
[Ipocreiimme cnocoObl ONpeeneHns THIIa BOJIOKHA.

[TpakTrueckas padota Ne 18:Y manenue nareH.

[IpakTuueckas padora Ne 19:V nanenne HaKUIK ¢ SMAITMPOBAHHON MOCY/BI M IPEIOTBpAILICHUE
ee oOpa3oBaHMs (IOMAITHUI YKCIIEPUMEHT).

[IpaxTuueckas padora Ne 20: HeoObIUHBIE OIBITHI.

TPETUI I'OJ] OBYUEHM S

[IpenMeTHBIE pe3yabTaThI:

JInunocTtHbIE:

- XapaKkTepU30BaTh YPOBHU OpraHU3ALMH KUBOW MAaTEPUU U HAYUHbIE JUCIUIUIMHBL,
3aHUMAIOIIUECS U3yYEHUEM ITPOLIECCOB KU3HEACATENBHOCTH HA KaXK/I0M U3 HUX;
aHAJIM3UPOBATH XUMUYECKUN COCTAB dKUBBIX OPTaHU3MOB, BBISIBIISITH POJIb XUMUYECKUX
3JIEMEHTOB B 00pa30BaHUM OPraHUYECKUX MOJIEKYJI;

OLIGHUBATh 3HaYCHME IBOIIOIMOHHON Teopuu JK.b. Jlamapka asst pa3zButus 6uosioruy;

- XapaKTepU30BaTh MPEANOCHIIKH BOSHUKHOBEHHUS 3BOJIIOIIMOHHON Teopuun Y. JlapBuHa;
OIICHUBATh CBOMCTBA MOPOJI JOMAIIHUX KUBOTHBIX U KYJIbTYPHBIX PACTEHUHN MO CPAaBHEHUIO C
JTUKAMU IIpeIKaMU; TaBaTh OLIEHKY €CTECTBEHHOTO 0TOOpa Kak



pe3yabTaTta 60pbOBI 3a CYIIECTBOBAHNUE;

MeranpeameTHBbIE:

. OBJIa/ICHUE COCTABJISIOIIMMU HCCIEI0BATENbCKON M MPOEKTHOM EATENIbHOCTU: YMEHHE
BUJICTH MTPOOJIEMY, CTAaBUTh BOIIPOCHI, BBIIBUTaTh TUIIOTE3bI, IaBaTh OMPEACICHUS TOHATHSIM,
KJaccu(uIupoBaTh, HaOMI01aTh, IPOBOAUTH SKCIIEPUMEHTHI, JIEJIaTh BHIBOIBI U 3aKITIOYCHUS,
CTPYKTYPHPOBATh MaTepHai, OObACHSITD, I0OKAa3bIBATH, 3ALUIIATH CBOM HUICH;

. yMeHue paboTarh ¢ pa3HbIMU HCTOUHUKAMH OMOJIOTHYECKOW HHPOPMALIUH, aHAIN3UPOBATh
Y OIICHUBATh WH(]pOpMaIrio, Mpeodpa3oBIBaTh HHPOPMAIIHIO U3 OJ-HOU (DOPMBI B IPYTYIO;
. YMEHUE aJIeKBaTHO MCIIOJIb30BaTh pEUEBbIe CPEICTBA JJIsl AUCKYCCUU U apTyMEHTAIH

CBOCH IMO3MIINU, CPABHUBATH Pa3HbIC TOUKH 3PEHUS, apIyMEHTHPOBATh CBOIO TOUYKY 3PCHHUS,
OTCTauBaTh CBOIO MO3HIIUIO.

[IpenmertHbie:

* pa3nUYCHUE Ha TaOIMIAX YacTel M OPraHOMIOB KJICTKH, Ha )HUBBIX 00BEKTaX U TabIUIax
OpTaHOB I[BETKOBOT'O PACTEHUs, OPTaHOB U CHCTEM OPT'aHOB )KMBOTHBIX, HanbOoJICe
pacipoCTpaHEHHBIX PACTEHUN M IOMAITHUX KUBOTHBIX; CheOOHBIX U SITIOBUTHIX TPHOOB;
OITACHBIX JUIS YEJIOBEKA PACTCHUI U )KHBOTHBIX;

* cpaBHEHUE OMOJIOTHYECKUX OOBEKTOB U MPOIECCOB, YMEHHE JIENIaTh BHIBOIBI U
YMO3aKJIFOYCHHS Ha OCHOBE CPaBHCHHS,

* BBISIBJICHUE MPUCIIOCOOJIEHU OPTaHU3MOB K Cpe/ie OOUTaHUST; B3AUMOCBS3EH MEKITY
O0COOCHHOCTSIMHU CTPOCHHMSI KJIICTOK, TKAHEH;

* OBJIQJICHHE METOJaMH OMOJIOTHYECKON HaYKH: HAOJIIOICHNUE U ONMCAaHUE OMOIIOTHUECKUX
00BEKTOB ¥ MPOIECCOB; TOCTAHOBKA OMOJIOTMYECKUX IKCIIEPUMEHTOB U O0BSICHEHHUE UX

pe3yabTaToB.

VYuyarmuecst OyayT 3HATh:

. YMEET ONpPEeaeNsATh MOHATHS, (POPMUPYEMBIE B IPOIIECCe U3yUCHUS TEMBI;

. yMeeT KIaCCU(PHUIIMPOBATH U CAMOCTOSITEIIFHO BBIOMPATh KPUTEPUH [T KilacCU(DUKALINY;
. BJIAJICIOT CAMOCTOSITEIbHBIM (POPMYIIMPOBAHUEM MTPOOJIEMBI HCCIIEIOBAHUS U COCTABIIATD
MOATAITHYIO CTPYKTYPY OYIYIIET0 CaMOCTOATEIBHOTO HCCIIECIOBAHUS;

. JI€MOHCTPUPOBATH ONITUMAIIbHBIE CIIOCOOBI ICUCTBHUI B paMKax MPEATIOKEHHbIX YCIOBUI

¥ TpeOOBaHMI ¥ COOTHOCUTH CBOM JICHCTBUS C IUNITAHUPYEMbBIMU PE3yJIbTaTaMUIIPH BHIIOTHEHHH
71a00paTOPHBIX U MPAKTHYECKUX PadoT;
VYyammecs 6yayT 0Oy4JeHBI:

o YMGGT yCTaHaB.HI/IBaTB HpI/I‘II/IHHO-CJIe,Z[CTBCHHBIG CBA3U MG)K,Z[y CO6I>ITI/I$IMI/I, SIBJICHUSAMMU,

. yMeEeT IPUMEHSATh MOJICIIN U CXEMBI JJISl pEIICHUs YICOHBIX M MTO3HABATEIbHBIX 33/1a4;

o BJIagcCT HpI/IGMaMI/I CMBICJIOBOI'O YTCHUA, COCTABJIATh TC3UCHI U IIJIaH-KOHCIICKTHI I10
pe3yabTaTaM YTCHHUS;

. JEMOHCTPHUPYET OpraHU3aIMI0 Y4eOHOTO COTPYIHUYECTBA U COBMECTHYIO JESTEILHOCTD C
YYHUTEJIEM U CBEPCTHUKAMU;

. YMEET HCII0JIb30BaTh HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTUH TIPH
MOATOTOBKE COOOIIEHU, MYTbTUMEIUMHBIX TIPE3CHTAIUN;

o yMeeT I[CMOHCTpI/IpOBaTB 9KOJOTNMYECCKOC MBIIIIJICHUEC U HpI/IMeHHTI: €ro B HOBCGI[HCBHOﬁ
JKU3HU

Bgenenue (2 yaca) Bo BBegeHuu yqamniyecs 3HaKOMSTCS C IJIAHOM pabOThl M TEXHUKOH
0€30MacHOCTH TIPH BBHITTOJTHEHUH JIA0OPATOPHBIX PaldOT.
Paznen Hutonorus. (24 yaca)

Teopust. Tumbl keTounoi opranuzamnuu. ( 4 yaca) KieTku mpokapuoTHIECKOTO THIIA.
CTpyKTypHO-(YHKITMOHATILHAS OPTAaHU3AIIHS SYKAPHUOTUIECKOM KIIETKU: PACTUTEIbHAS U
»kuBoTHas. [IpuHiun koMmmaptMmentanuu. buomornueckas memOpana. CTpoeHHE TUTTHIHOM
KJIETKA MHOTOKJIETOYHOTO OpraHu3Ma. MexXKIeTouHble KoMMyHuKanuu. [IpakTudeckas paboTa:
CPaBHUTEJBHBIN aHAIN3 NPOKAPUOTUYECKUX, DYKAPUOTUUECKUX PACTUTEIIbHBIX,
YKapUOTUUYECKHUX KUBOTHBIX KJIIETOK U KJIETOK MHOT'O-KJIETOYHOTO OpPTaHU3Ma.



dopma opraHu3aluy: MapHas, KOJUIEKTUBHAS, TPaKTUIecKast paboTa: CpaBHUTEIHHBIN aHAIIN3
MPOKAPUOTUYECKUX, SYKAPUOTHUECKUX PACTUTENbHBIX, 9YKAPUOTHUECKUX KUBOTHBIX KJIETOK U
KJIETOK MHOTOKJIETOYHOTO OPTaHU3Ma.

Bunbl nesTenbHOCTH: CaMOCTOATENbHOE BblIeJIeHHE U (DOPMYJIHPOBAHHE LIETH MPAKTUYECKOM
pabOoThI; MOUCK U BBIJIETICHUE HEO0X0IUMON HH(GOPMAIIUHU AJIsE COCTABIICHUS CBOJTHOM TaOIIHUIIbI,
CpaBHEHHME, KJIaCCU(PUKAIUS PA3IUYHBIX KIETOK MO BbIAEIEHHBIM MPU3HAKAM.

Crtpoenue npokapuornyeckoi kietku (8 yaco). @opma nmpokapuot. CTpyKTypa, XUMUYECKHUM
cocTaB U (YHKIIMU KOMIIOHEHTOB MpoKapuoTHuecko kieTku. Kinerounas crenka. Kancysl,
CIIM3UCTBIE CIION U 4eXJIbl. JKTYTHKH U MEXaHU3MBI IBIKeHUs. Bopcuuku. MemOpaH®bl.
[{uTo30:16 1 pubocombl. ['eHeTnueckuii anmapar. PocT u cro-coOsl pa3MHOXKEHUS.
BryTpunuromiazmMaTuieckrie BKIIOUSHUSI.

[TpaxTuka. [lpakTuueckas padoTa: BblAe/eHUE, OKpalluBaHue, (GPUKCHpOBaHUE, CPaBHUTEIbHAsS
XapaKTePUCTHKA YKCYCHO-KHUCIBIX, MOJIOYHOKHUCIIBIX U MACIISTHOKUCIBIX OaKTepHil.

®opma opraHuzanuu: napHas, KOJUIEKTUBHAS, TpaKTHUecKasi paboTa a: BblIelIeHuE,
OKpaluBaHue, PUKCUPOBAaHUE, CPABHUTEIbHASI XapaKTEPUCTHUKA YKCYCHOKUCIIBIX,
MOJIOUHOKHUCIBIX U MAaCIISTHOKHCIIBIX OaKTepuil.

Bunb! nesTenbHOCTH: CAMOCTOSITENTLHOE BhIICTICHUE B (DOPMYITHPOBAHUE IIETTH PAKTHIECKON
paboTHI; TOMCK U BBIJEICHHE HEOOXOIMMON WH(MOPMAITUH JJISI COCTABICHUS CBOAHOM TaOJIHUITHI,
CpaBHEHHE, PA3IMYHBIX BUAOB OaKTEPHii IO BBIICICHHBIM MPU3HAKAM.

Crpoenue sykapuoTudeckoi kietku (7 acoB). HapykHas nuroriazmMaruueckas MeMOpaHa.
Criennani3upoBaHHbIE CTPYKTYPHI TOBEPXHOCTH KJIETOK. OCOOEHHOCTH CTPOCHHUS KIETOYHBIX
o6omouek pacrenuid. @aronurtos. [TnHONIUTO3. OCHOBHOE BEMIECTBO MUTOILIA3MBI.
MuxkpotpyOouku. DHaomIa3MaTiueckas cetb. Pudocomsl. Kommieke I'onbmku. Mutoxonapuu.
JInzocomel. Knerounsiit nentp. Ilnactuapl. Bakyonu pacTutenbHbIX KIETOK. OpraHouIbl
CHeIMallbHOTO Ha3HaueHus. KineTouHsle BKItoueHus. Aapo: 000m0uKa, SACPHBIA COK, SAPBIIIKO,
XPOMOCOMBL.

®dopma opraHu3anuu: KOUIEKTUBHASL, JOKJIAbI YUAIIHXCS C HCIIOIH30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTHl.

Bunbl nesTenbHOCTH: TIOUCK U BBIIETICHHE HEOOX0IMMOM HH(pOpMaIK; MPUMEHEHHE METOI0B
MH(OPMaLMOHHOTO MTOMCKA, B TOM YHUCIIE C TIOMOIIbIO KOMIBIOTEPHBIX CPEJICTB; IUTAHUPOBAHHE
y4e0HOT0 COTPYIHUYECTBA C YIUTEIEM U CBEPCTHUKAMU — OTIPe/IeNIeHre TeNei, QyHKITII
YYaCTHUKOB, CIIOCOO0B B3aUMOAEHCTBHSI IPH MOATOTOBKE JI0KJIa/10B. Perynsatopable MeXaHU3MbI
kieTku. O0mmit ananTaoHHbI cuHapoM. [loHsaTHe cTpecca. 3aBUCUMOCTD aanTallHOHHBIX
peakuuii ot cuibl pazapaxurens. CpodHasi U JOJITOBPEMEHHAsl aJanTalusl.
[TcuxoamonroHanbHOE HaNpsHKEHUE. TUTIBI TOBPEXKICHUS KIETOK MPU HEKPO3€e. AMONTO3.
MexaHu3Mbl peaan3anuu rudeny KIeTok npu arnonrtose. opma opraHu3aiu: JIEKIHs.

Bune! nestenpHOCTH: peoOpa3zoBaHNe 3HAKOBO-CUMBOJIMUECKOIN MOJIENH C IIENBIO BBISBICHUS
00INX 3aKOHOB, OIPEAETSIOUINX PETYIATOPHbIE MEXaHU3MBbI KJIETKH.

Paznen I'enetuka (39 yacoB)

Teopus. ['enHeTnveckuii anaan3 3akoHOMEpHOCTEH HacienoBanus (18 yacoB). MoHOTHOpUIHOE
ckpemuBanue. [lutTonornvyeckre 0CHOBBI MOHOTHOPHIHOTO CKPEIIMBAHUS. Y CIIOBUU
MPOSIBIICHUS 3aKOHA pacieryieHus. Ju- u tpurubpuaHoe ckpemubanue. Llutonornueckue
OCHOBBI TUTHOPUIHOTO CKpenuBanus. B3anmoeiicTere reHoB. KoMIiieMeHTapHOCTh. DMUCTA3.
[Tomumepusi. Moaudunmpyromiee aeiicTBrue reHoB. HacienoBanre Mpu3HAKOB CIETUICHHBIX C
nosiom. Onpenenenue mona. Oco-06HHOCTH MOJIOBBIX XpoMocoM. CIETUICHHOE HACTIeI0BaHUE 1
KpoccuHrosep. CpaB-HEHHE T€HETUYECKUX U LUTOJIOTHYECKUX KapT XpoMocoM. MexaHu3m
KPOCCHUHTOBEpa.

[TpaxTuka. IlpakTuueckas padora: pu3noI0ro-reHeTHYeCKre acleKThl aHTOLIMAHOBBIX OKPACOK
Y PACTCHMM.

®dopma opraHuzaluy: KOJUIEKTUBHAs, pellieHue 3a1a4, MpakTuyeckas padora: pusuonoro-
T€HETUYECKUE aCMIEKThl AaHTOLMAHOBBIX OKPACOK Y PACTEHUM.



Bunel geqarenbHOCTH: CaMOCTOSTENbHOE BIICNICHHE U (POPMYITUPOBAHUE LIETH TPAKTHYECKON
paboThL; MOUCK U BBIJIEICHHE HE00X0IuMON HH(OPMallMK TPU PEIIEHNU TeHETUYECKUX 3a/1aY;
BbIOOp Hanbosee F3PPEKTUBHBIX CIOCOOOB pEIICHUS 3a/1a4; CTPYKTYPHUPOBAHNE 3HAHUIA 1O
TUIIaM B3aUMO/JICHCTBUSI T€HOB; YCTAHOBJICHHE MTPU-YNHHO-CJIEICTBEHHBIX CBSI3€H; MOCTPOCHHE
JIOTUYECKOM LIENU PACCYKICHUN IIPU PELICHUN 3a/1a4.

N3menunBocTh ¥ MeTo bl €€ u3ydeHus (11 yacoB). MyranmonHast U3MEHYHUBOCTD.
Knaccudukanus myranuii. MHOXXECTBEHHBIH aien3M. XpOMOCOMHBIE TIEPECTPONKH.
['eromuble MyTaruu (moaurionaus ). KapuoTumnsl 1 Meio3 y moJUmmIonaasx hopm. MyTaruu
reHepaTuBHbIe U comatnyeckre. CIOHTaHHBIE MyTalllU. 3aKOH TOMOJIOTHUECKUX PSIJIOB
HACJIEICTBEHHOW M3MeHUYUuBOCTH. HAyIIMpoBaHHble MyTalui. Gu3nyeckrue 1 XuMHUYeCcKue
MyTareHsl. MoaudukanuoHHas n3MEHIUBOCTh. CTaTrcTHYecKas 00paboTKa pe3yIbTaToB.
[TpakTiueckast paboTa: CTATUCTUYECKUH aHAIU3 N3MEHYMBOCTH KOJMUYECTBEHHBIX PU3HAKOB Y
pacTeHuN.

@dopma opraHuzaluu: KOIEKTUBHAs, pellieHue 3a1a4, MpakThuyecKkas padoTa: CTaTUCTUUECKUMA
aHaJN3 U3MEHUYMBOCTU KOJMYECTBEHHBIX MPU3HAKOB Y PaCTCHUH.

Bunbl nestenbHOCTH: CaMOCTOATENbHOE BblIeJIeHHE U (DOPMYJIMPOBAHHE LIETH MPAKTUYECKOM
paboThI; MOUCK U BbIIEIEHUE HEOOXOIMMOM HH(OpMAIIMK IIPU COCTABICHUH OTYETA IO
MpaKkTUYecKor padbore; BeIOOp Hanboee 23 (PeKTUBHBIX CIIOCOOOB peIIEHUS 3a/1a4;
dbopMynupoBaHue TPOOJIEMBI PU BBIICHEHUH TPHUYUH MYTAIMOHHONW N3MEHYHBOCTH;
CaMOCTOSITENIbHOE CO3/IJaHue CIIOCOO0B pelIeHHs MPoOIeM MOCTaBICHHOMN 3a]aul; yCTaHOBIICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSA3EH; IOCTPOEHUE JIOTUYECKON LIENHU PACCyKACHUM NIPU pEeLIEHUH
3ajad.

Poinb HacnencTBEHHOCTH U cpeibl B (GOPMUPOBAHMM HOPMAJIBHOTO U NTATOJIOTHYECKU
n3MeHeHHOTO ¢eHoTuna vyemoneka (10 gacos).

I'ennas nporpamma yenoBeka. AyTOCOMHO-IOMUHAHTHBIE HAcIeA0BaHUsA. AyTOCOMHO-
penieccuBHbBIC 3a001eBanus. HacneactBenHbie 001€3HN YeIOBeKa. XPOMOCOMHBIE OOJIE3HHU.
I'ennbie 60e3uM. bone3nu ¢ HacneACTBEHHBIM NpeapacioiokeHneM. OCOOEHHOCTH YeIoBeKa
KaK 00bEeKTa FTeHETHUECKUX HCCcle0BaHUNA. MeToabl U3yueHHUsl TeHETUKH YEeJIOBEKa:
TeHEATOTMYECKHI METO/, OJIM3HEI[OBBIN METO/I, MOMYJIAUOHHO-CTATUCTHIYECKUN METOJI, METO.T
TeHETUKU COMAaTUYECKHUX KJIETOK, IUTOT€HETHUECKUI METO]l, OMOXUMHUYECKUN METO/I, METO/IbI
uzydyenust JIHK B renernueckux mucciaenoBanusx. MeIuKo-reHeTH4eCKOe KOHCYIbTUPOBAHUE.
[IpakTrueckas paboTa: M3y4eHHE T€HETUYECKUX aCIIeKTOB M0Jia y pacTeHUH (MBa KO3bs).
®opma opranuzanuu: KommekTuBHasi, peleHue 3a1ad, T0KIaabl yIaInuxcs, pakTHIecKas
paboTa: u3ydeHHe TeHeTHYECKUX aCIEKTOB I0J1a Y PACTCHHUH (MBa KO3b).

Bunel gedarenbHOCTH: IOUCK U BBIACTICHHE HE0OX0IUMMON MH(OPMAIIUH; TPUMEHEHHE METO/I0B
MH(OPMALIMOHHOTO MTOMCKA, B TOM YHUCIIE C TIOMOIIbIO KOMIIBIOTEPHBIX CPEJICTB; IUTAHUPOBAHHE
y4eOHOTO COTPYIHMUYECTBA C YUYUTEIEM U CBEPCTHUKAMH — OTpeAeTIeHHE TeeH, (yHKIHiA
Y4aCTHUKOB, ClIOCOO0B B3aUMOEHCTBUSI P MOJATOTOBKE JT0KJIa/10B; MOUCK U BbIICIICHUE
HE00X0IMMOM MH(POPMALIUU TPHU PEIICHUN TeHETHYECKUX 3a/1a4; BbIOOp Hanbomee

3 PEeKTUBHBIX CIOCOOOB pEIICHUS 3a1ad.

Paznen 3 OBomtonrionHoe yuenue ( 32 4acoB)

Teopus. Teopust ecrectBennoro ordopa Y. Jlapsuna ( 5 yacos). HaciencTBeHHOCTD U
U3MEHYMBOCTb OPraHu3MOB. Jl0Ka3aTenbCTBa 3BOIOINY IPUPOAHBIX BUAOB. YUeHHe Gpopmax
M3MEHYUBOCTU OpraHu3MoB. Posib BHelIHelH cpe/ibl B BOBHUKHOBEHUH U3MEHYHBOCTH
opranu3MoB. Teopust uckycctBeHHoro oroopa Y. Jlapsuna. @opMbl HCKYCCTBEHHOT'O 0TOOPA.
boprba 3a cymecTBoBaHue: TPUUUHBI U ciiecTBHsI. DopMbl OOPHOBI 3a CYIIECTBOBAHMUS.
EcrecTBeHHbIi 0TOOp: onpeneneHne, MeXaHu3M JIeHCTBUS, Pe3yJIbTaT.

[IpakTuka. @opma opraHu3alMK: KOJJIECKTUBHAS
Bunel gedarenbHOCTH: IOUCK U BBIACTICHHE HEOOX0IUMMON HH(OPMAIIUH; IPUMEHEHHE METO/I0B
MH(OPMaLMOHHOTO MTOMCKA, B TOM YHUCIIE C IOMOIIbIO KOMIBIOTEPHBIX CPEJICTB; IUIAHUPOBAHHE
y4eOHOTO COTPYIHHUECTBA C YUYUTEIEM U CBEPCTHUKAMH — OTIpeAeTIeHHE TeNeH, (yHKITHiA
Y4aCTHUKOB, ClIOCOO0B B3aUMOEHCTBUSI IPH MOJATOTOBKE JT0KJIa/10B; TOCTAHOBKA BOIPOCOB —



WHUIIMATHBHOE COTPYTHUYECTBO B TIOUCKE U cOOpe MH(OPMAIINH TSI BHITOJIHEHUS JOKIAI0B U
Mpe3eHTalHM.

CuHTreTndeckasi Teopust SBOIIONUN. MUKpo3BOTIOIUs( 8 4acoB)

[Momynsiiust — hopma cyiecTBoBanusl Buaa. MzMeHunBOCTh 0cO0€H B MOMYJISIUU O] BIUSIHUEM
IKOJIOTHUYECKUX (PaKkTOpoB. MexaHW3M BO3HUKHOBEHUS a/IallTAIlMi B TIOMYJISAIUNA U UX
OTHOCHUTEIBHBIN XapakTep. Jlemorpaduueckasi, poCTpaHCTBEHHAS U HKOJIOTUYECKAsi CTPYKTypa
nomyysiiud. JInHaMHUKa YMCIICHHOCTH MOMysuu. bronorundeckuii monmuMop@u3M MOMyIISIHH.
VYcnoBus JUIMTEIBHOTO CYIECTBOBAHUS MoNy-siuu. [lonyssius — KOMIOHEHT SKOCHUCTEMBI.
JluHamuka ¥ ycToluuBoCTh 3kocucteM. Camoperyianus. CyKleccuu B 3KOCUCTEMAX.
®opma opraHuzaluu: KOIEKTUBHAs, pellieHne OMOIOrMuecKrX 3a1ad, padora ¢ KOM-
NBIOTEPHBIMU TIPOrPaMMaMHU.

Bunpl nestenbHOCTH: OUCK U BbIIETICHHE HE0OX0IMMOI HH(OpMAILINK NTPH PELICHUN
OMoNIOrnYecKuX 3a/1a4; BbIOOp Harbosee 3¢ (heKTUBHBIX CIIOCOOOB peIIeHus 3a/1a4;
CTPYKTYpUPOBaHHE 3HAHUMN MO TeMe «MUKpPOIBOIIONUA»; YCTAHOBICHUE IPUIHHHO-
CJIEICTBEHHBIX CBA3€H; TIOCTPOCHUE JIOTUYECKOM LEMN PACCYKACHUN IIPU PELIECHUH 3a/1a4;
HaOJII0/IeHUE 32 IEMOHCTPALUSAMU YUUTENs; 00bICHEHNE U UHTEpIpeTalus Ha0I0JaeMbIX
SIBJICHHI; aHAIN3 TpadUKOB, TAOIHII, CXEM.
®dakTopsl IBOTIONNH (7 YACOB)

HacnencreenHass "3MEHYMBOCTD KaK MaT€pUaT SBOJIIOIMH. DBOJIIOIMOHHAS XapaKTePUCTHKA
mytaruii. HopMa peakuuu renotuna. Moaudukaiyu, ux posib B 3BOJONHUH. M30siim.
Mexanu3m. DBOIIOLMOHHAS POJIb N30JSIIMM. MUTrpau U ux poJib B U3MEHEHUHU T'€HETUYECKON

CTPYKTYpbI nonysiuu. @opMbl MEKITONYIISIUOHHBIX OT-HOIIEHUN. [IpudauHbI U creacTBUs
60pb0BI 32 cyliecTBOBaHME Kak (hakTopa 3Bomonun. COBpeMEHHbIE TPECTABICHUS O
€CTECTBEHHOM OTOOpE Kak BeAylieM (hakTope »BOToIUNA. DOPMBI €CTECTBEHHOTO 0TOOpA.
CpaBHMTENBHBIN aHAJIN3 €CTECTBEHHOI'O M HCKYCCTBEHHOI'O 0TOOpA U MX Pe3yJbTaToB.
[TpakTrueckast paboTa: pe3yiabTaThl HCKyCCTBEHHOTO 0TOOpa Ha MPUMEPE COPTOB KYIbTYPHBIX
pacTeHuN.
dopma opraHuzaluu: KOIEKTUBHAsI, TpaKTHUecKasi paboTa: pe3yibTaThbl HCKYCCTBEHHOTO
oTOOpa Ha MpUMEPE COPTOB KYJIbTYPHBIX PACTCHUH.

Bunel nesTenbHOCTH: CaMOCTOATENbHOE BblIeTIeHHE U (DOPMYJIMPOBAHHE LIETH MPAKTUYECKOM
paboThI; MOUCK U BbIIEIEHUE HEOOXOIMMOM HH(OpMAIMK; CTPYKTYPUPOBAHNE 3HAHUN IO
pe3yabpTaTaM UCKYCCTBEHHOTO 0TOOpa; MOCTaHOBKA U (hopMyIMpoBaHUE TPOOTIEMBI,
CaMOCTOSITENIFHOE CO3/IaHUE AJITOPUTMOB JEATEIBHOCTH IPU PEIICHUH NPOOIIEMBI;
MPOTHO3UPOBAHUE PE3YNIHTATOB MPAKTUUECKOM pabOTHI.

Bupa. ( 6 yacon)

CoBpeMeHHas Onoornyeckas KoHIenims Buaa J. Maiiepa. [lokazaTenbcTBa pealbHOCTH BUIA.
Kpurepuu Buna. Ctpykrypa Buga. [lonmynsiuonnas ctpykrypa Buaa. [ ubpuanas 30Ha,
reorpauuecKuin30IAT, KIMHAIbHAs U3MEHUUBOCTb. [Ipoliecc oOpa3oBaHMsi HOBBIX BUIOB.
Annonarpuyeckoe, CHMIIaTpUYECKOe U Iapanarpuueckoe BugooOpasoBanue. KomrmiekcHoe
JeiiCTBHIE SBOTIOIMOHHBIX (DaKTOPOB B AKOCHCTEMaX. MICKycCTBEHHBIE SKOCUCTEMBI U X
0COOEHHOCTH.

[IpakTrueckas padoTa: MOp(OTOTHUUECKHUI KPUTEPUIA BUIa HA IPUMEPE BUIOB U3 POJIa KIIEBEP.
dopma opraHu3anuu: KOJUIEKTUBHAS, IPaKTUIecKas padoTa: MophOIOTHUECKUN KPUTEPU BUIA
Ha MpUMepe BUJIOB U3 poja KJIeBep.

Bunb! nesTenbHOCTH: CAaMOCTOSITETLHOE BhIICTICHUE B (DOPMYITHPOBAHUE IIETTH PAKTHIECKON
paboTHI; TOMCK U BBIJEICHHE HEOOXOIMMON HH(OPMAITHU TIPU COCTABIECHUN OTYETA 10

NPaKTUYECKON paboTe; IUIaHUPOBAaHUE YUEOHOTO COTPYTHUYECTBA C YUUTEIEM U CBEPCTHUKAMU
— ompeneeHue 1eNnen, PyHKIui y4acTHUKOB, CIIOCOO0B B3aWMOJICHCTBHUS; ITOCTAHOBKA
BOIPOCOB — MHUIIMATUBHOE COTPYAHUYECTBO B MOMCKE U cOOope MH(popMaIum.

EnuHCTBO XMBOI M HEXKUBOU MPUPOIBI (5 4acoB).

AOHOTeHHBIN CHHTE3 OPraHUYECKUX BEIIECTB B YCIOBUAX BOCCTAHOBUTEIHHON aTMOChEpHI.

Orarnbl MOSBICHUS CIOKHBIX OPIrAaHUYECKUX BEIIECTB. DBOJIIOIIMOHHBIE BOZMOXHOCTH



YIJIEBOAOPOAOB. DBOJIOIMS OPraHMYECKUX coeAnHeHu. OOpa3zoBaHNe EPBUYHBIX KIETOK —
Hayvajo 6uosornyeckoi 3Bomonuu. CaMoopraHu3aIus CI0XKHBIX OPraHUYEeCKUX CHCTEM.
Kiierounoe nuranue, BHyTpU- U BHEKJIETOUHBIN ToMeO-cTa3. OCHOBHBIE UEPTHI )KU3HHU.
®opma opraHuzaluu: JeKIus, KOJJIeKTUBHAs, padoTa ¢ KOMIIbIOTEPHBIMH ITPOTPAMMAaMHU.
Buns! gedarensHoCTH: IpeoOpa3oBaHNe 3HAKOBO-CUMBOJIMUECKON MOJIENH C 11EJIbIO BBISBICHUS
o0LIMX MPU3HAKOB, OMPEESAIONINX €AMHCTBO )KMBON U HEKUBOM MPUPO/IbI; HAOI0IeHUE 32
JEMOHCTPALMSIME YIUTETIS; OOBSICHEHHE U MHTEPIIPETAIUS HA0II01aeMbIX SIBIICHUI; aHATTN3
rpa¢uKOB, TaOIHII, CXEM.

Paznen OmoOpuorenes ( 39 gacon)

Henenne xieTok (9 gacos).

MuTto3. MuroTtrueckuii uki. Llutonornueckre 0CHOBBI OECIIOIOT0 PA3MHOKCHHSI.
Oupopenpoaykuus. [TpoaomxuTenbHOCTh )XU3HH KIeTOK. [looBbie KiieTku. Meiio3.
[{uTonornueckne OCHOBBI ITOJIOBOTO PA3MHOKEHHUS.

dopma opraHuzaluu: KOIEKTUBHAs, TPaKTHUecKasi paboTa ¢ MUKPOCKOTIOM.

Buspl geqaTenbHOCTH: CaMOCTOSTENbHOE BIJICNICHHE U (POPMYITUPOBAHUE LIETH TPAKTHYECKON
paboTHI;

— ompenaeneHue mnenei, PyHKInui y4acTHUKOB, CIIOCOOOB B3aUMOICHCTBUS; TOCTAHOBKA
BOIPOCOB — HWHHUIMATUBHOE COTPYIHUYECTBO B MOKUCKE U cOope HHPOpMaIuu.

Pa3zBuTne opranusma u cpena ( 6 4acos).

Buemnsis cpenia 1 He0OXOIMMBIE YCIIOBUS Pa3BUTHUS. DMOPHUOHAIbHOE PAa3BUTHE U BHYTPEHHSIS
cpeaa. Dk3oracTpyisanuus. OMOPHOH U OMOTHYECKUE (PAKTOPHI CPEIbL.

dopma OpraHu3alu: JEKIUs

Bunel gedarensHocTH: IpeoOpa3oBaHUE 3HAKOBO-CUMBOJINYECKO MOJIEIH C IIETbIO BBISBICHUS
00X MPU3HAKOB, ONPEACIISIONINX €UHCTBO )KUBOW M HEXKUBOU MPUPOIBI; becmonoe
pa3MHOXEHHE, cOMaTUYeCKHil sMOpHrorenes u perenepanus (7 yaco). Mopdodusunonoruyeckas
OCHOBA MPOIECCOB OECIIOIOTO PA3MHOKEHUS 1 OCOOEHHOCTH Pa3BUTHUS MPU OECIIOIOM
pasmHoxeHuu. Kiaccuduxanus pereHepaliioHHbIX SBJICHUHN, IIOHATHE O COMAaTHUYECKOM
sMOpHoreHese.

dopma OpraHu3aluu: JEeKIUs

Bunel nestenbHOCTH: peoOpa3zoBaHe 3HAKOBO-CUMBOJIMYECKON MOJEINH C LIENbIO BBISIBICHUS
OOIIMX MPU3HAKOB, ONPENIENAIONIUX €AUHCTBO KUBOM M HEXXUBOH NMPUPOJIbI; HAOIIOACHUE 32
JEMOHCTpALMSIMH YUUTENs; O0OBSICHEHHE U MHTEepIIpeTalts HaOIi01aeMbIX SIBJICHUIT; aHATU3
rpaduKoB, TaOIUII, CXEM.

Onrorenes u »Bomrorus (10 gacos).

Buorenernueckuii 3akon. Pekanurymsiuu. Teopust ¢pmmoOproreneza A. H. CeseprieBa.
OBOJIIOINS OHTOr€HE3A.

dopMa opraHu3aIuu: KOJUIEKTUBHASL, TOKIAAbl yUaLUXCS.

Bunpl nestenbHOCTH: MIIAHUPOBAHUE CTPYKTYPHI JOKIAIa C YI€TOM KOHEUHOTO Pe3ynbTara;
COCTaBJICHHE IJIaHA U TOCJICA0BATEILHOCTH JICHCTBHIA; TUIAaHUPOBAHHE Y4EOHOTO
COTPYIHUYECTBA C YUYUTEJIEM U CBEPCTHUKAMHU — OTIpe/ieJieHHe 1emeil, pyHKIui yuacTHUKOB,
CHoco0O0B B3aMMO/ICHCTBHSI; IOMCK U BbIJIEIEHUE HEO0X0AUMO nH(popMau; IMOPUOTIOTHS
pacrenuii (7 yacos).

Cnoporenes. Mukpocnoporeses. Makpocnoporeses. I'amerorene3. MukporameToreHes.
Makporamerorenes. [[BoiiHHOE O1100TBOpeHKEe. HeperynspHbie TUITBI T0JI0-BOTO
Pa3MHOXKEHHS.

dopma opraHu3alMK: JEKIUS

Buns! gesarenbHOCTH: IpeoOpa3oBaHNe 3HAKOBO-CUMBOJIMYECKOM MOJIENH C LIEJIbIO BBISIBICHUS
o0LINX MPU3HAKOB, OMPENESAIONINX €AMHCTBO )KMBON U HEKUBOM MPUPO/IbI; HAOII0IeHUE 32
JEMOHCTPALMSIME YIUTETIS; OOBSICHEHUE U MHTEPIIPETAIUS HA0II01aeMbIX SIBIICHUI; aHATTN3
rpa¢uKoOB, TaOIHII, CXEM.

2.2. TemaTH4ecKoe IUIAaHUPOBAHKE



TEMATUYECKOE IINTAHUPOBAHUE
IIEPBbBIH I'OJ1 OBYYEHHA

No

Ha3Banmue paznena

KoanuecTBo 4acoB

BCEro

Teopus

NMpaKTUKa

DopMbI KOHTPOJISI

Baenenmue,

2

Jleknus

U3 gero cocTout pacteHue

20

7

13

HaOJTIONCHHUS,
TECTUPOBAHKE, aHAIIN3
MIPOAYKTOB ACATECILHOCTH
00y4

Kaxk xuBet pactenne?

11

VYeTHeI# onpoc,
caMOCTOsTeIbHas padoTa
IpakTnueckas padora.
Habmonenue. CooOmienus
yUammxcsl.

Bripactu cam.

Jlexmus, Gecena,
npakTHueckas padora.
HaOmronenus.

Or  MuKpockoma IO
MHUKPOOHMOIOTHI

17

12

YerHbIl onpoc,
caMOCTOsITeIbHas padoTa
IpakTrueckas padora.
Habnronenue. Coobmenus
yUaImxcs.

Baxrepun

Jleknus, Oecena,
npakTHUecKas padora.

[TnecHeBBIE TPUOBI

Jlexmus, Gecena,
mpakTUdeckas padora.
Habmronenus.

Bonopocau

Jlexnus, Oecena,
mpakTudeckas padora.
Hab6mronenus.

JlaGoparopust
«buonHaMKaIN)

Jlexums, Oecena,
npakTHueckas padora.
Haonroneuus.

Pacckassl o Onosioruu

20

12

YerHbIl onpoc,
caMOCTOsITeNbHAs paboTa
[IpakTuueckas pabora.
Habnronenue. Coobmenus
yUaInXCs.

10

JlaGoparopus JleBeHryka

Jlekuus, Oecena,
pakTUdecKas padora.

11

[IpakTrueckast OoTaHWKa

16

13

YerHbIl onpoc,
caMOCTOsITeNbHAs paboTa
IpakTnueckas padora.
Ha6mronenune. Coobienus
YUaIIHXCs.

12

Hp AKTHUYCCKas 300JI0T U

Jlekuus, Oecena,
mpakTudecKkas padora.
Hab6mronenus.

13

Bbuonpakrukym

Jlekums, OGecena,
npakTHueckas padora.
Haounroneunus.

Utoro

136

46

90




BTOPOH IOJ1 OFYUYEHHA

Ne HazBanuepa3znesa KosnvecTBo 4acon DopMblI
Paznen KOHTPOJIS
a BCEro Teopus NPaKTHK
a
Brenenne 2 2 - Jlexmms,
TECTUPOBAaHU
e

1. [utonorus u 15 5 10 YcTHbIM ompoc,

TUCTOJIOTHUS CaMOCTOSITEeIbHAS
paboTa
IpakTuueckas padboTa.
HaGmonenue.
CooO0rieHus
yUamuxcs.

2. Muxkpobuonorus U 19 7 12 Jlexums, Occena,
BHUPYCOJIOTHS MpaKkTHYecKas pabora.

Habmonenust.

3. NmmynuTET a 18 6 12 Jlexus, Oecena,

Mapa3uTONOTUs npakTHUecKas padora.
Habmonenust.

4 Muxosorust H 10 4 6 Jlexus, Oecena,
CHCTEMAaTHKa npakTUUecKas padora.
JICKAPCTBEHHBIX Ha6monenust.
pacteHuit

5. Xumust B 18 7 11 Jlexus, Oecena,
IEHTPEECTECTBO3HAHMS npakTHUecKas padora.

Ha6monenust.

6 Ot 0o0bruHbBIe (19 9 10 YcrHbIi ompoc,

HEOOBIYHBICBEIICCTRA CaMOCTOSITEeIbHAS

paboTa
IpakTuueckas padboTa.
Hab6monenue.
CooO0rieHus
yUamuxcs.

7 SIBnenus, 11 3 8 Jlexus, Oecena,

MIPOUCXOISIINECBEIIECTBAM MpaKTHYecKas pabora.
u HaGmronenust.

8 Pacckazpimoxumun 11 4 7 YcTHBII ompoc,
CaMOCTOSTEIbHASL
pabota
[IpakTuueckas pabora.
Hab6monenue.
CooOmmeHus
yYaIuXCcsl.

9 Xumust BOBITY 13 5 8 Jlexumst, Oecena,
npakTUUecKas padora.
Habmonenus.

HUTOI'O 136 52 84




TPETHH IO OBYYEHHUA

Nenn/m | Tema pa3nena, 3ausitusi KosimuecTBo yacon DopMBbI KOHTPOJISA
BCEro ’TeOpI/lfl MPaKTHKA
BBenenue 2 2 -
Pazgen 1. Huronorus. | 24 9 15
1 | Tumsl KIETOYHOM 4 2 2 Jlekmus, Oecena, mpakTuaeckas
OpraHu3aluu pabora. Habmonenus.
2 | Crpoenne 8 3 5 Jlexmwmst, 6ecena, mpakTUIecKast
MIPOKAPUOTHIECKO pabora. Habmonerws.
KIJICTKA
3 | Crpoenue 7 2 5 YCTHBIN onpoc, caMOCTOATENbHAS
AYKaAPUOTHICCKOM pabora
KJICTKH [IpakTrueckas padora.
Ha6monenue. CooOrieHus
yJaImxcsl.
4 | PerynstopHbIc 5 2 3 Jlexmwmst, 6ecena, mpakTHIecKast
MEXaHU3MBbI KIIETKU pabora. HaGmonenus.
Paznen 2. I'eHeTHka. 39 12 27 Jlexmus, Oecena, mpakTUaecKas
pabora. HaGmonenws.
5 | T'enermueckuit aHa M3 18 5 13 YCTHBIH OIIpOC, CAaMOCTOATEIbHAS
3aKOHOMEPHOCTEHN pabora
HACJICJIOBaHUS [IpakTrueckas padora.
Hao6monenue. CooOrieHus
yJammxcsl.
6 | HM3meHUHMBOCTH U 11 4 7 Jlexmus, Oecena, mpakTu4yeckas
METOJIBI €€ U3yUCHUS pabora. Habmonenus.
7 | Pomb HacnenctBennoctu | 10 3 7 YCTHBIH 0IIpOC, CAaMOCTOATEIbHAS
Y Cpeflbl B pabota
(hopMupoBaHUH [IpakTrueckas padora.
HOPMAaJILHOTO H Hao6monenue. CooOrieHus
TTaTOJIOTUIECKH yJammxcsl.
M3MEHEHHOTO ()eHOTHUTIA
YeIIOBEKa
Pa3nea 3. OBoonus. | 31 11 20 Jlexmwmst, 6ecena, mpakTHaecKast
pabora. Habmonenws.
8 | Teopus ectecTBeHHOTO | 5 1 4 Jlekmus, Oecena, mpakTu4eckas
otbopa Y./lapsuna pabora. HaGmonenws.
9 | Cunrernueckas reopus | 8 3 5 YCTHBIH 0IpOC, CAaMOCTOATEIbHAS
9BOJIIOLUH. pabora
MuUKpO3BOITIOLIUS [IpakTrueckas padora.
Hao6monenue. CooOrieHus
yJaImxcsl.
10 @DakTOphI 3BOIIOLUU 7 3 4 Jlexmus, Oecena, mpakTuaeckas
pabora. HaGmonenus.
11 Bun 6 2 4 Jlexmmst, 6ecena, mpakTUIecKast
pabora. Habmonenws.
12 EnuHCTBO XMBOM M 5 2 3 Jlexmus, Oecena, mpakTu4aeckas
HEXHUBOW PUPOJIBI pabora. Habmonenus.
Paznen 4. 40 14 26 Jlexmwmst, 6ecena, mpakTHIecKast
IMOpuoreHes. pabora. Habmonenusi.
13 Jlenenue KiIeTok 10 3 7 YCTHBIN onpoc, CaMOCTOATEIbHAS




pabora

[IpakTrueckas padora.
Hab6mronenue. CoobiieHus
yJanuxcsl.

14 PazButne opranmzmMau | 6 2 4 Jlexmwmst, 6ecena, mpakTHIecKast
cpena pabora. Habmonenws.

15 becnonoe pasmuoxenue,| 7 3 4 Jlexmus, Oecena, mpakTu4yeckas
COMATHYECKUN pabora. HaGmonenust.
3MOpHOreHe3 U
pereHepanus

16 Onrorenes u 3Bojtorus | 10 4 6 Jlexmus, Oecena, mpakTu4aecKas

pabota. Habaronenust.

17 OmMOpuonorus pacTeHuit | 7 2 5 Jlexmwmst, 6ecena, mpakTUIecKast

pabora. HaGmonenws.
Hroro 136 48 88




MeToanuyeckoe 000py10BaHue:
HUDOPOBAS JIABOPATOPUA YUEHUYECKAS (LludpoBbie naTuuku 35ex-
TPOIPOBOAHOCTH, pH, MoI0XKeHMs, TeMIIepaTypbl, a0COIIOTHOTO AaBlIeHUS; LU PO-BOii
ocumutorpauYeckuii JaTYMK; Bechl AMeKTpoHHbIe ydeOHbIe 200 T; MUKPOCKOM: HU(POBOM WK
ONTHYECKUH ¢ yBenmuueHueM oT 80 X; HaOop JyIsl H3rOTOBJICHUS MUK-POIIPENapaToB;
MHUKpoOIpenapatsl (Ha0op); COeMHUTENbHbIE TPOBO/IA, TPOrpaMMHOE 0OecIieueHue,
METOUYECKHE YKa3aHHsI; KOMIUIEKT COMMYTCTBYIOIINX 3JIEMEHTOB I OMBITOB 110 MEXaHUKE,
MOJICKYJISIPHOM (hU3HKe, HEKTPOAUHAMUKE, ONITHKE.
KOMIUIEKT ITOCY Ibl U ObOPYJOBAHW A JIJI1 VHEHUYECKUX OIIBITOB ( IlTtatus
nabopatopHblif xumuyeckuii: Habop wamex Ilerpu, Habop HHCTPYMEHTOB NMpENapoBaIbHbIX,
JIO’KKA JIJTS COKUTAHUS BEIIECTB, CTyNKa ¢hapdhopoBas ¢ MeCTUKOM, HabOp OaHOK, CKIISTHOK,
(1akOHOB U151 XpaHEHUs TBEPAbIX PeakTUBOB; Habop npubopok (I1X-14, I1X-16); npudop ans
MOJTYYCHUS Ta30B; CIIUPTOBKA U Toprouee it He€; puabTpoBaiibHas Oymara (50 miT.); koyba
KOHUYECKas; MalouKa CTEKIISTHHAS (C Pe3MHOBBIM HAKOHEYHHUKOM ); YallleyKa JIJIsl BhITAPHUBAHUS
(BBIMMapu-TeIbHAS YallleuKa); MEPHBIN MUIMHAP (TUTACTHUKOBBIN ); BOPOHKA CTEKJISTHHAS (Mastast);
ctakaH crexistHHbIN (100 miT); Ta300TBOIHAS TPYOKA.
KOMIIJIEKT BJIAXKHBIX ITPEITAPATOB JJEMOHCTPALIMOHHBIM
(Brnaxnsiii mpenapar "be33yOka"; Bnaknslii mpenapar "["aaoka" BIaxkHbIi mpenapar
"BayTpeHnHee cTpoeHne OpIOXOHOTOTO MOJITIOCKA'; BIIKHBIN Tpenapar "BHyTpeHHee cTpoeHne
KpBICHI'"; BIAXXHBIN Ipenapar "BHyTpeHHee cTpoeHHe JIATYIIKU''; BIaXKHbIN Ipenapar
"BayTpeHnHee cTpoeHHe NTHIIBI"; BIXKHBIN Mpenapat "BHyTpeHHee cTpoeHne phiObl"; BIaKHBIN
npenapat "Kapace"; Bnaxknslii nmpenapar "Kopenb 6060Boro pacrenus ¢ kiayoeHbkamu'";
BIIaKHbIN npenapart "KpeBerka'"; Bnaxkubiii npenapart "Hepenna"; Bnaxxkusiil npenapat "Pa3Burtne
KOCTHUCTOU PHIOBI".
KomrmiekT repbapues nemonctparmonssiii (I'epbapwuii "JlepeBns u KycTapHUKH'; repOapuit
"Tukopactyuue pacteHus"; repbapuii "Kopmossie pactenus"; repbapuii "KynbTypHble
pacrenus"; repbapuii "JlekapcTBeHHBIC pacTeHus"; repOapuii "MeqoHOCHBIE pacTeHHS "
rep6apuii "Mopdonorus pactenuit"; repbapuii "OCHOBHBIE TPYIIIBI pacTeHU'"; repOapuit
"PacturenbHbie coobmecTBa"; repoapuii "CenbcKOX03SIMCTBEHHBIE pacTeHus " ; repOapuit
"SInoBuThIie pacTeHud"; repOapuii K Kypcy OCHOB IO 00111eil OHMOI0THH.)
Komriekt komeknmii neMoncTparuonabiid (Komtekmus "I"onoceMeHHbIe pacTeHUs" KOJIEKITHS
"Ob6urarenu mopckoro nHa'"; koyutekus "[laneontonornyeckas'; komiekmus "[IpencraBurenu
OTPS0B HACEKOMBIX" KOJIMYECTBO HACEKOMBIX: HE MeHee 4; Koyuekus "[[puMepsl 3alIUTHBIX
npucnocoOieHnit y HacekoMbIxX'"; Kosutekuus "IIpucrnocoouTenbHble H3MEHEHHS B KOHEUHOCTSIX
HAaCEKOMBIX"; KOJUIeKLHS "Pa3BuTHE HACEKOMBIX C HETOJIHBIM MPEBpAIICHUEM " ; KOJIJIEKIUS
"Pa3BUTHE HACEKOMBIX C IOJIHBIM IIpeBpamieHueM"; kosekuus "Pazsutue nieHnis")
KommbrorepHoe 060pyioBanme
HoyTOyk; mpoekTop, HHTepaKTUBHAs JOCKa



Cnucok Jqureparypsbi:

2. Buonorus «IlokpbIToceMeHHBIE PACTEHHUS: CTPOCHUE U KU3HEIEATEIBHOCTDY -

3. 6 xnacc nuHelinbli kKype B. B. [Taceunuk, Beptukans - Mocksa «JIpodan-2020r

4. AxumymkuH, M. 3anumarensaas 6uonorus / Urops Axkumymkus. — CII16.: Amdopa,
2015.-319c.

5. Amnatomuueckuit atnac / Ilog pea. A. U. bopuca. — Munck, 2011. — 256 c.: ui.

6. Amnaromus yenoBeka. Temo. Kak 3to paboraet/ mox o6mieit pegakuueii [1. AGpaxamca:
[mep. ¢ anra. A. AnBaepal. — M.: ACT, 2018. 256 c.: ui.

bwmmy, I'. JI. Aratomust u pusnomnorus: 6onbmoi nomymspasiid atiac / . JI. bumwy, E.
. 3uranoBa. — M.: M3natensctBo «O», 2017. — 272 c.: ui.

CagoBHuueHko, 10. A. Buonorus: nmomarosas moaroroska / FO.A. CagoBHHYEHKO. — M.:
Okcmo, 2016. — 320 c.
9. CrnipaBoYHUK 110 JIeKapCTBEHHBIM pactenusM. / [lox pen. 3agopoxknoro, A. M. — M.:
JlecH. mpom., 1988. — 415 c.
10. HNuTepHeT-pecypcebl o pa3HbiM pazgenam kypca «bOJIOT' U »
YEJIOBEK
11.  http://school.bakai.ru/?1d=newpb041220101544 — Gakaii - BUpTyaIbHas IIKOJIA 1O
OMOJIOTHH;
12.  http://muzey-factov.ru/tag/biology - my3eii (pakToB 0 UeIOBEKE;
13. http://humbio.ru - Pecypc «ba3a 3Hanuii mo OMoIoruu 4enoBeKka» COACPKUT yI4eOHUK IO
MOJIEKYJIIPHOM OMOJIOTUN YEIOBEKa, OMOXUMHUHU, (PU3UOJIOTHH, T€H- HOU U OCIKOBOM
WHXCHEPUH;
14.  http://www.sci.aha.ru/biodiv/index.htm - Pa3znen (buopasnoo6pa3ue u oxpaHa mpupoabl)
Web-atnaca «310poBbe U OKpykarolas cpena». CnenuaiucToB HaBepHsIKa 3aUHTEPECYET
MacIITaOHBIA TeMaTHYeCKU HH(OPMALIMOHHBIA MacCUB MH(POPMAIIMOHHBIX PECYPCOB IO
ounopaznoobpasuio Poccuu. Taxke nMeeTcss BO3SMOKHOCTh HAWTH HEOOXOAMMYIO HH(OPMAIIUIO B
MHTEPaKTUBHOMN 0a3e naHHbIX «Poccus B udpax» (ThiCAYU MOKa3aTellel 0 BCEM perHoHaM
ctpanbl). Taxke pa3MmelieHa oHaitHoBas kaprorpadudeckas cucrema DataGraf.Net,
MO3BOJIAIONIAs «HA JIETY» CTPOUTDH KapThl, (B TOM YKCIIe COOCTBEHHBIE) U TPOU3BOIUTH aHATIU3
UX CYIEPIO3ULIUN;
15.  http://www.sci.aha.ru/ATL/ra00.htm -Web-ATtnac: «Okpyxaromas cpeaa 1 3J0pOBbe
HaceneHus: Poccum». KoMriekcHbIH Tpy/l, B KOTOPOM pacCMaTPHBAIOTCS B TIEPBYIO OUepeib
(bakTOphI ¥ MPUYUHBI, onpenestomue 310poBke Haruu. Okoso 200 croxkeros, 6omee 400 kapT u
TUarpamm;
16.  www.molbiol.edu.ru - Anatomus u ¢puszronorus yenopeka. HayqHo- mOmyasipHBIN CalT.
baza 3nanuit mo 6uonorun yenoBeka. GU3NOIOTHSA, KIETOYHASI OMOJIOTHS, TCHETUKA, OMOXIMUS;
17.  http://www.psy.msu.ru/illusion/ - 3putenbHple WLTIO3UN U HEHOMEHHI ((paKyIbTET
ncuxojorur MI'Y umenu M. B. JlomoHocoBa).
KNBOTHBIE
18.  www.entomology.narod.ru/index.html - «H(pOpMaIIIOHHO-TOMCKOBBIN CalT UITH
«TIOYTH BCE» 10 IHTOMOJIOTUNY. BoJbIIoe KOIMYecTBO KaYeCTBEHHBIX CCHUIOK Ha
PYCCKOSI3BIYHBIC CANTHI, TOCBSIIIEHHBIE BCEM CTOPOHAM XKU3HU PA3IMYHBIX TPYIIT
YIEHHWCTOHOTHX, a OOJIbIIE BCETO — HACEKOMBIX;
19.  http://www.zooclub.ru/ - «300k1y0 (Bce 0 )KUBOTHBIX)». CaMasi pa3HOOOpa3Has
WUTIOCTPUPOBAaHHAS HHPOPMAIIHS, KaK O KU3HU JUKUX KUBOTHBIX, TAK U O JOMAITHUX
mobumIax. Bo3MokHO monydeHre OeCTuiaTHOW KOHCYIBTAIlMHU TI0 COJIePIKaHUI0 U BETEPUHAPUH;

% &~



20.  http://www.zoospace.narod.ru/ - «300JI01HsI», IPEIOCTABIISIET MAaTEPHaI B OCHOBHOM O
co0aKax M KOUIKax: peKOMEHJIAINH 110 UX COJCP)KaHHIO U JICYCHHUIO, HOPMAaTHBHBIE IOKYMEHTHI,
UH(POPMALIKIO 0 KITy0axX ¥ MUTOMHUKAX, OOBSIBICHUS O IMPO-JaKe M BHICTABKAX);

21. http://povodok.ru/en/ - «IToBOOK», OAMH M3 CAMBIX IMOJHBIX CAWTOB, TTOCBSIIICHHBIX
JOMAaIITHUM KUBOTHBIM,
22.  https://apus.ru/ - «O HenmobenuMoi T00BH K )KHBOTHBIMY», HHTEPECHASI U pa3HOOOpa3Has

UHOpMaLIKS O CaMbIX PA3JIMYHBIX )KUBOTHBIX. OcoOeHHOCTH MOAOOpa MaTepraa u ero
U3JI0’KEHHS ICTAI0T 3TOT CAalT XOPOIIMM HOMOIIHUKOM YUHTEIIO;

23.  http://www.petslife.narod.ru/ - «/lomanaue xuBOoTHBIEY». CalT MOCBSIIEH JOMAITHUM
XKHUBOTHBIM. OCOOCHHOCTSIM yXO/Ia U COJIEPKAHUS IOMAITHUX JKUBOTHBIX;

24.  http://bigcats.ru/ - «bonpiue komkm». CailT MOCBAIICH MPEACTABUTEISIM CEMEHCTBA
KOIIAYbHX;

25.  http://www filin.vn.ua/ - nmrocTpupoBaHHas SHIUKIIONEANS )KUBOTHBIX. B paznenax
SHIUKJIONEIUN cOOpaHo O0IBIIOE KOTUISCTBO MAaTEpUATIOB 000 BCEX BUIAX KUBOTHBIX.
Marepuan 60raTo WITIOCTPUPOBAH, CHA0KEH CCHUIKAMU;

26.  http://www.apus.ru/ - Pecypc «O HemoOeaumMoii JIF0OBU K )KUBOTHBIMY» — 3TO HHTEpPECHAs
U pazHooOpa3Has MHGOpPMAIIHsI O CaMBIX pa3IMYHBIX KUBOTHBIX. OCOOEHHOCTH OI00Pa
MaTepuaia M ero U3JI0KEHHs JeIai0T 3TOT CAUT XOPOIIUM ITOMOIITHUKOM YUHUTEIIO;

27.  http://www.fishworld.narod.ru - Pei6uit Mup. Pecypc mocBsiieH mosHoCThI0 3TUM
IPEICTABUTEISM KHBOTHOTO Mupa. Kinaccudukarus, npoucxoxaeHue, IBOIOLHUS PbIO,
OTIacHBIE PHIOBI U MHOTOE JIPYTOE.

PACTEHUA

28.  http://www.herba.msu.ru/russian/index.html- 6oTannueckuii ceppep MockoBcKoro
yHuBepcurera. OuH 13 Hanboee U3BECTHBIX BO BCEM MHPE POCCUHCKIX OMOIOTHYECKUX
pecypcoB, UMEIOIIUI Bepcur Ha 8 si3bIkax. boTaHndeckue HOBOCTH (B T. 4. TIOJPOOHBIN
KaJIeHJIaph KOH(MEpEeHIInii), CalThl 00TaHMYECKUX moapa3aencHuit MI'Y, oubnnoreka
n300pakeHmii pacTeHuid, Onorpaduueckuii pasaen «kinaccuku Haykn». Kpome MatepuanoB mo
OoTaHuKe 00IIEro XapakTepa, Ha caiiTe pa3MelleHbl MaTepualisl 0 boraHnyeckom caze
yHUBepcuTeTa, 00 yHuBepcuterckoM I'epbapun umenu /1. I1. CeipeiimukoBa, mpeacTaBieHa
CTapHHHas KOJUIEKIUS U3 ero (JOH/IOB;

29.  http://www.lapshin.org/club/plants.htm - «MockoBckuii Kityd koMHATHOTO
I[BETOBOJICTBAY;
30.  http://tea.volny.edu/index.php - «Yaii» — xuBast SHUUKIIONEANS Yast U €r0 TPATULIMNA —

UCTOpHUSA Yasd, OOTAHMKA U BBIPALIMBAHUE Yasi, XUMHU yasi, IPOU3BOCTBO Yasl, BUABI yasi,
yIIaKOBKA U XpaHEHUE Yasi, 3aBaprBaHUE Yasi, Yail 1 310pOBbE.
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KPACHOAAPCKOI'O KPASI
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Yupasnenue o6pazoBaHus

aIMMHHCTpALlHi MyHHIMNIAIBHOTO 06pazoBaHus
ropoa-Kypopt Axamna

IPAMOTA
HATPAXJIAETCS

Kypzun Anexceii Huxkonaeeuu
yuaurens 6uonorun MBOY OOILI Ne 21 umenu B.E. OmenskoBa
3a nonrotoBky ['opaoctaeBa Cagenus, Jlynéra Cemena, BenenmkToBa Anekcanipa
npH3epoB

MYHHUIUNIAJILHOH €CTeCTBEeHHO-HAayYHOH KOH(pepeHIHH
«lOHBI# HccnenoBarenby

B HOMHHanusAx: «bUonorugeckue HCCIIEA0BAHHUSA, IPOCKTHD?,

H.B. Ps6okons

’3.

.

TN
.

HauaneHHK ynpaBieHHs |
ITpukas YO or 12.03.2024r. Ne 273-a

ropoJ-Kypopt Anana
2024 r.




