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IHosicHUTeALHAA 3aANMNCKA

CoBpemeHHBIN y4eOHBIN MPOIecC HANpPABICH HE CTOJIBKO HAa JOCTHXKEHHE
pe3yabTaToB B OOJACTH TPEIMETHBIX 3HAHHWH, CKOJIBKO Ha JIMYHOCTHBIA pPOCT
pebenka. OOydeHue 1Mo HOBBIM O0pa30BaTeNbHBIM CTaHAApTaM MPEayCcMaTpuBacT
OpraHu3aldi0  JEITENbHOCTH peOEHKa, KOTOpas CIOCOOCTBYET PACKPBITHIO
BHYTPEHHETO IIOTEHITMANA KaXJIOT0 YYEHUKA, pPa3BUTHE U TOAJEpPKAHUE €Tro
TaJaHTa.

OnHuM U3 KITIOYEBBIX TPeOOBaHHMM K OMOJIOTMYECKOMY OOpa30BaHMIO B
COBPEMCHHBIX YCJIOBHSIX  SIBIIICTCS OBJIQJCHWE YYAIIMMHCS TPAKTHUYECCKUMU
YMEHUSIMU W HABbIKAMHU, I[POEKTHO-UCCIENAOBATEIBCKOM  JIEATEIbHOCTBIO.
[Tporpamma «3aHMMarenabHass OWONOTHS» HampaBieHa Ha (QOpMHUpOBaHUE Y
yUaluxcsi HMHTEepeca K M3YYCHHIO OMOJIOTHH, Pa3BUTHE MPAKTUYECKUX YMEHUH,
NpUMEHEHHUE TTOTYUYEHHBIX 3HAHUW Ha MPaKTUKE, MOJTOTOBKA YUalUXCs K YYaCTHIO
B OJIMMITHATHOM JIBFKCHUU.

HopMaTuBHO-IpaBOBbIe OCHOBAHNS Pa3padOTKU JONMOJHUTEIbHBIX
001eo0pa3oBaTe/IbHbIX 001IEPA3BUBAOIIUX NPOTPaAMM

Oo0ume MoJI0KeHUA

B HacTOAIICC BPEM COACPIKAHUC, pOJIb, HABHAYCHUEC U YCIIOBUA pPCaIn3aluu
InporpaMm JOITIOJIHUTCIBHOI'O O6p330BaHI/I$I 3aKpPCIJICHBI B ccayrommx
HOPMATHUBHBIX JOKYMCHTAX:

— ®denepanbapiii 3akoH OoT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoit ®dexnepanuu» (¢ U3M. U JOM., BCTYN. B CHIY C

01.08.2020);

— KoHuenmus pa3BuTusi JOMOJHUTEIbHOTO oOpa3zoBaHust nerei n0 2030 roma
(Pacniopsixkenue [1paButensctBa PO ot 31 mapta 2022 r. Ne 678-p);

- ITocTranoBnenne [ TaBHOrO rocy1apCTBEHHOTO CAaHUTApHOro Bpada Pd ot 28
centsiopst 2020 roga Ne 28«06 yrBepxknennn CanlluH 2.4.3648-20 «CanutapHo-
AMUAEMHUONIOTMYECKHEe TPEeOOBaHUS K OpraHU3alMsAM BOCHUTaHUS M OOYy4YEHUS,
OTZbIXa ¥ O3JOPOBIICHHUS IETEN U MOJIOLEKIN»;

- IIpuka3 MununcrepctBa mnpocsemenuss Poccuiickonn Pepepamuun ot 30
centsiopst 2020 r. No533 «O BHeceHWM W3MEHEHUI B TIOPSAIOK OpPraHU3allud U
OCYUIIECTBJIEHUSI  00pa3oBaTeNIbHOM  JIEATEIBHOCTH IO  JONOJHUTEIbHBIM
o011eo0pazoBaTeabHbIM IPOrpPAMMaM, YTBEPKAEHHBIM MPUKA30M MUHHUCTEPCTBA
npocBelleHus poccuiickoit peaepannu ot 9 HosiOpst 2018 1. Ne196;

- [Ipukaz MunucrepcrBa npocpenieHuss PO No ot 09 nos0ps 2018 roma Neo
196 «O6 yrBepknenun Ilopsimka  opraHM3allii W OCYIIECTBIICHMUS
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o0pa3zoBaTeIbHON JIESITEIIBHOCTH IO JOMOJHHUTEIBHBIM 00111e00pa3oBaTEIbHBIM
porpaMMam;

- [Ipukaz MunuctepctBa obpa3zoBanusi 1 Hayku Poccuu ot 09.01.2014 Ne2
«O06 yrBepxkaenuu Ilopsiaka mpUMEHEHUS OpraHU3aIUsIMU, OCYIIECTBIISIIOITUMU
00pa3oBaTeIbHYIO JESITENIbHOCTh, AJIEKTPOHHOTO OOyYEHMs, JIUCTAaHLIMOHHBIX
00pa3zoBaTeIbHbBIX TEXHOJIOTUI MPH peanu3aliu 00pa30BaTEeIbHBIX TPOrPaAMM;

- [Tucemo MunucrepcTBa obpa3oBaHusi 1 Hayku PO ot 18.11.2015 Ne 09-
3242 «O HampaBIE€HUHU METOAMYECKHX PEKOMEHJALHMN IO MNPOECKTUPOBAHUIO
JIOTIOJIHUTENBHBIX OOIEPa3BUBAIOIIMX MpPOrpaMM (BKJIIOYas pPa3HOYpPOBHEBBIE
nporpammsbl) paspabotanasie MunoOpHayku Poccum coBmectHo ¢ TAOY BO
«MOCKOBCKUI TOCYAapCTBEHHbId NEAAarornyeckuil  yHupepcuter», OI'AY
«DenepalibHbI MHCTUTYT pa3BuTusi oOpazoBanusi», AHO JIIO «OtkpbiTOE
oOpa3zoBaHue»;

- [Tucemo MunucrepcTBa oOpazoBanus U Hayku P® ot 28.08.2015 r. Ne AK-
2563/05 «O MeTroaMYecKuX PEKOMEHIAIMSAX MO OpraHu3aluu 00pa30BaTEIbHON
JESITENFHOCTA C HCIIOJNIb30BAHUEM CETEBBIX (POpM peanusanuu 00pa3oBaTelbHBIX
Iporpammy;

- IIpuka3 MununcrepctBa npocsemenuss Poccuiickon @epepanuu  OT
03.09.2019 Ne 467 «O6 yrBepxknenun lleneBoii Momenu pa3BUTHS PETHOHATBHBIX
CUCTEM JIOTIOJIHUTEIHHOT0 00pa30oBaHUs IeTei»;

— Crtparerust pazputus BocnuTanusi B Poccuiickoit @eaepanuu a0 2025 roxa,
yTBepkAeHHas pacnopsbkenneM lIpasurenscrBa PO ot 29.05.2015 r. Ne 996-p.

HoBus3Ha naHHoii o0pa3oBare/ibHOM NPOrpaMMmbl B TOM, 4YTO JaHHAs
porpaMma HOCHAT pAa3BHUBAIOIIANA XapakTep, LEJIbI0 KOTOPOM SBISIETCSA
dbopMupoBaHHE  TOUCKOBO-HCCIIEAOBATEILCKIX, KOMMYHHUKATUBHBIX  yYMEHHM
IIKOJIbHUKOB, MHTEJJIEKTA yYAIIUXCS.
3aHsATUA pa3feieHbl HA TeOpeTHYecKue U mnpaktudyeckue. [Ipuuém nesTenbHOCTh
MOXXET HOCUTh KaK I'pyNIOBOM, TAK U UHAUBUIYAJIBHBIN XapakTep.

AKTYaJbHOCTH NporpamMmbpl. OTINYUTEIbHbIE 0COOCHHOCTH MPOTPAMMBI.
[Iporpamma HampaBieHa Ha GOPMUPOBAHUE Y YHAIIUXCS CTOMKOM MOTHBAIIUU JJIS
U3Yy4eHUs] OMOJOTMYECKUX HayK, paclIMpeHUe 3HAHUU MO OMOJIOTMU U HKOJOTHUH,
dbopMUpOBaHNE OCO3HAHHOTO OTHOIICHHS K MHPY JXHBOW TPUPOIBI, Pa3BUTHE
UHTEpeca K MEIUIMHCKUM HayKaM, I[OBBIIIEHHE OOpa30BaTEeIbHOIO YPOBHSI.
[Iporpamma jaeT BO3MOKHOCTh y4YalllUMCS BBIOPATh CBOM «OHMOJIOTUYECKUMN MTYyThY,
Y TTIOBBICUTBH YPOBEHb MOJATOTOBKU K 3K3aMEHAM.

HanpasienHocts — EcTecTBEHHOHAy4YHAas!.

OTin4uTeIbHbIE 0CO0EHHOCTH NMPOrPaAMMBbI



3aKJIIOYAIOTCS B TOM, YTOOBI: CIOCOOCTBOBATH CUCTEMATH3AIMHM OMOIOTUYECKUX
3HAaHUHU, TOJYYEHHBIX BO BpeMs OOydeHHs B 0O0IIe00pa3oBaTeIbHOM IIKOJIE,
BOCIIOJIHUTH MPOOENbI, MOJyYEHHbIE MpPH HU3YYECHHH TpenMeTra OHOJIOTHH,
pacCIIMPUTh UMEIOIIHUECS Y YYaIlUuXCs MPOrpaMMHbBIE OMOIOTHYECKHE 3HAHUS C
LEJIbIO MOJATOTOBKM K SK3aMEHaM, K MOCTYIJICHUIO B Yy4eOHbIE 3aBe/leHUs, a
TaK)Ke K OMOMOTMYECKUM OJTUMITHAIAM.

AJapecar nporpaMMmslI

[leneBas ayauTopwusi: yagamuecss 11 — 18 jer  oOmieoOpa3oBaTelbHBIX
opranuzanuii. B 3ToM Bo3pacTe peOCHOK OKa3bIBAaETCS HA MOPOre peaibHON
B3pOCIIOi *ku3HU. be3 mocTaTtouHoil yBepeHHOCTH B cebe, MpuHATHS ceOs OH He
CMOXET  ONpPENEIUTh  CBOM  JajbHeUmuW  nyTh.  LleHTpanbHbBIM ke
HOBOOOPA30BaHUEM MEPHUOA CTAHOBUTCS CaMOOIIpenieseHne, TpodecCuoHalIbHOE
1 TuyHOcTHOE. Co37aercsl Tak Ha3bIBAEMbIN JKU3HEHHBIM IUIAH: CTAPILIEKIACCHHUK
pemiaet, kem ObITh (TTpodeccruoHaTbHOE CaMOONpEIeNICHHE) U KaKUM ObITh B CBOSH
Oyayiielt >KU3HU (TJMYHOCTHOE WU MOPAIbHOE CAMOONPEICIICHHE).

Eme onuH MOMEHT, CBSI3aHHBIM C CaMOOIPENCNICHUEM, - HW3MEHEHHE y4eOHOU
MotuBaui. CTaplIeKIAaCCHUKH, BEAYUIYIO JEATebHOCTh KOTOPBIX OOBIYHO
Ha3bIBAIOT Y4eOHO-TIPO(PECCHOHANIBPHON, HAYMHAIOT paccMaTpuBaTh ydely Kak
HeoOXonuMyto 0asy, MpeanochuiKy Oynymiedl mpodeccuoHanibHON NesTeIbHOCTH.
WX uHTEpecyroT, IIaBHBIM 00pa3oM, T€ MPEAMETHI, KOTOPbIe UM OyIyT HYXHbI B
JNajdbHEHMIIeM, WX CHOBa HAuYWHAET BOJIHOBaTh YCIIEBAEMOCTb, IMOSIBIISIETCS
CO3HATeJIbHOE OTHOUIEHUE K YUECHHUIO.

Cpok peanu3zauuu ¥ 00beM y4eOHBIX YaCOB

Pexxum 3ansTumii: Ilporpamma paccumtana Ha 3 TOoma OOyYeHHS.
[IponomKUTENBHOCTS OJHOTO 3aHSATHS PABHO OJHOMY aKaJIeMUYeCKoMy 4dacy (45
MUHYT).

| ron 0O0yuenus — 72 vaca. Yactora 3aHATHI — 2 pa3a B HENCIIO 110 45SMUHYT.

Il ron oOyuenmss — 72 daca. Yactora 3aHsATHH — 2 pa3a B HEAETIO IO
45MUHYT.

Il ron oOyuenuss — 72 uvaca. Yactora 3aHsATU — 2 paza B HEAENIO IO
45MUHYT.

['pynnbel  popMuUpyIOTCS € Y4eTOM UHAMBUAYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEMN JeTeH.

®opmbl 00yUeHHS

@opma 3auamui — rpynnosas. KomnuecTBO ywamuxcs B Ipymme
MakcuMaibHoe — 20, MuauMansHoe — 20.

Henan: co3manue yciaoBui JIJis YCIECIIHOTO OCBOCHUS YUAITUMHUCS MTPAKTHUECKOM
COCTABJISIFOIIEN IIIKOJIbHOW OMOJIOTUH U OCHOB UCCIIEN0BATEIBCKOM EATEIHHOCTH.
3agaum:



lIpeomemmnuvie:

1. ®opMupoBaHHE CUCTEMBI HAYYHBIX 3HAHUI O CHUCTEME XUBOW MPUPOIBI U
HAYaJbHBIX TMPEACTABICHUNA O OHOJIOrMYecKux oOOBbEeKTax, Ipoleccax,
SIBJICHUSIX, 3aKOHOMEPHOCTSIX;

Memanpeomemnvle:

2. IpUOOpPETEHHE OIbITA MCIOJb30BAHUSI METOAOB OUOJIOTUYECKOW HAyKH st

MIPOBEIEHUS HECIIOKHBIX OMOIOTHYECKUX IKCIIEPUMEHTOB;

3. pa3BUTHE YMEHMH W HABBIKOB TPOEKTHO —  HCCIIEAOBATEIIbCKOM
JIEATEIILHOCTH,
Jluunocmmnuie:

4. TOATOTOBKA yYalTUXCS K YYACTHIO B OJIMMITHATHOM JIBU)KCHHH,

5. (dopMHpoBaHUE OCHOB IKOJIOTMUYECKON TPAMOTHOCTH.

[Ipu opranuzanuum o0pa30BaTENBHOIO Ipollecca HEoOXOAUMO OOpaTHUTh

BHUMAaHWE Ha CJIEMYIONNE aCTEeKTHI:

¢ co3maHue MopTHOINO yUECHUKA, TIO3BOJISIONIEE OIEHUBATH €r0 JIMYHOCTHBIM
pocrT;

e WCIOJB30BAHUE JMIYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJOTHHA (TEXHOJOTHS
Pa3BUTHUSI KPUTUUYECKOTO MBIIIUICHHS, TEXHOIOTHUS MPOOIEMHOT0 00yUYeHus,
TEXHOJOTHSI OOydYeHUS B COTPYIHHUYECTBE, KEHC-TEXHOJIOTHS, METOM
IIPOEKTOB);

e OpraHu3anys NPOCKTHOW NEATEILHOCTH IIKOJLHUKOB M NPOBEICHUE MHHH-
KOH()EepeHIHiA, TO3BOJSIONMINX MTKOJIBHUKAM TPEICTABUTh WHIANBUIYaTbHbIE
(WM TPYIIIIOBBIE) MPOEKTHI 110 BEIOPAHHOM TEMeE.

Conepxxanne mporpaMmsl

Y4eOHO-TeMaTHYECKOE IJIAHMPOBAaHHE

MEPBBIN ol ObYYEHUSA
TabmumaNe 1

Ne | Ha3Banme pa3nena KonuvecTBo yacoB DopMbl KOHTPOJIS

BCEro TeoOpus MNpaKTHUKa

Bsenenue, 1 1 - Jlexmus
1 3 4yero cocrout | 10 2 8 HaOJI0AeHNS,
pacTeHue TECTUPOBaHUE, aHaJIn3
MIPOAYKTOB JIEATEIBHOCTH
o0yd
2 Kak xuBeT pactenue? 8 2 6 Yerablit orpoc,

caMmocCTosATeNbHas paboTa
[IpakTHueckas padora.

HaOmronenue.
Coo01IeHHsl yJaImmxcsl.
3 BripacTu cam. 5 1 4 Jlekuust, Oecena,

MpPaKTHYECKast pabora.
HaOmronenus.




4 Or wmwukpockoma Jio | 7 2 6 YCTHBII orpoc,
MUKPOOHOIOTUN camocTosiTeNIbHas paboTa
[IpakTrueckas pabora.
Habmronenue.
CooO11eHust yyanuxcsl.
5 bakrepun 5 2 3 Jlexius, Oecena,
npakTudeckas  paboTa.
HaOironenus.
6 [TnecHeBbie TPUOBI 4 2 2 Jlexius, Oecena,
IIpaKTHUYeCcKast pabora.
HaOmronenus.
7 Bonopocnun 6 2 4 Jlekums, becena,
MIpaKTHYeCcKast pabora.
Habnonenus.
8 Jlaboparopus 3 1 2 Jlekums, becena,
«buonHTUKAIHY MIPaKTHYECKas pabora.
Habmonenus.
9 Pacckaswl o 6uonoruu | 7 2 5 YeTHbIiI orpoc,
camMoCTosITeNIbHas paboTa
IIpakTHueckas padora.
HaOmroneunue.
Coo01IeHHsI yJaImmxcsl.
10 | Jlabopatopus JleBenryka | 4 1 3 Jlexrus, Oecena,
NpaKTU4ecKast pabora.
HaOmronenus.
11 | [Ipaktuueckas 6oranuka | 7 1 6 VYeTHbIN ompoc,
caMOCTOsITeNIbHAs paboTa
[IpaxkTrueckas pabora.
Habmronenue.
CooO11eHust yyanxcsl.
12 | Ilpaktrueckas 3oomorus | 4 2 2 Jlexius, Oecena,
MpaKTHYECKast pabora.
HaOmronenus.
13 buonpakrukym 1 1 1 Jlexius, Oecena,
IIpaKTHYeCcKast pabora.
HaOmronenus.
Uroro
72 21 51
BTOPOW 'O/l OBYUYEHUS
Ta6muma Ne 2
Ne Ha3panmne pa3gena | KosmuecTBo yacoB DopMBI
Pazgena KOHTPOJIS
BCEro TeOpUsl | MPAKTHKA
BBenenune 1 1 Jlexmus,
TECTUPOBAHU
e
1. Hutonoruss wu 7 2 YerHblit ompoc,
TUCTOJIOTHS CaMOCTOSITeNIbHAS
pabora
IIpakTrueckas
pabora.




HaOmronenue.
CooOmmeHus
YYaIuXcsl.

2. Muxkpo6uosor 9 4 5 Jlexius, becena,
us " MPaKTHYECKas
BHUPYCOJIOTHS pabora.

HaGmronenus.

3. Nmmynuter u 6 2 Jlexmus, becena,

apa3uTOIOT Hsl MIpaKTHYECKast
pabora.
HaOmronenus.

4 Muxomnorust # 5 2 Jlekums, becena,
CHUCTEMaTHKa MIPaKTHYECKAs
JIEKapCTBEHHBIX pabora.
pacTeHui Hab6mronenus.

5. XuMUs B IIEHTpE 5 2 Jlexus, Oecena,
€CTECTBO3HAHUS MPaKTHYECKas

pabora.
Habmonenus.

6 Otn o0ObruHbIe (12 4 YcTHBII orpoc,
HEOOBIYHBIE CaMOCTOSITEIbHAS
BEIIECTBA pabota

[IpakTuyeckas
pabora.
HaOmronenue.
CoolmieHust
YUaIIUXCS.

7 SIBnenus, 8 3 Jlexmus, becena,
TTPOUCXOIATITHE Cc MIpaKTHYECKas
BEILIECTBAMHU pabora.

HaOmronenus.

8 Pacckaszbl o 10 2 YeTHbIi ompoc,

XUMUHU CaMOCTOSITCIIbHAS
pabora
IIpakTrueckas
pabora.
HaGmronenue.
CoobmieHust
yHanmxcsl.

9 Xumus B 9 3 Jlexumst, Oecena,

OBITY MpaKTHYECKast
pabora.
HaOmronenus.
HUTOI'O 72 25 a7
TPETUHA 'O OBYUYEHMUASA
Tabnuma Ne 3
Ne n/m| Tema pasnena, KoanuecTBo yacos @DopMbI KOHTPOJIS
3aHsTHs BCero [reopusi  pakTHKA
Beenenue 1 ] 1 -




Paznen 1, 9 5
IMuTosorus.
Tumet KJIETOYHOH 2 Jlexmus, becena,
OpraHu3aIuu MpaKTHYECKas pabora.
HaGmronenus.
Crpoenue 3 Jlexmus, becena,
MIPOKAPHUOTHIECKOM MpaKTHYECKas pabora.
KIIETKH Habmonenus.
Crpoenue 2 YerHblit orpoc,
HYKapUOTUIECKOU caMOCTOsITeNIbHAsA paboTa
KJIETKH [TpakTrueckas padora.
Habmonenue. CooOmeHus
VIanuxcsl.
PerynstopHsie 2 Jlexuus, Oecena,
MEXaHHM3MBI KIIETKU MpaKTHYECKas pabora.
HaOmronenus.
Pa3nen 2. I'eneruka. | 21 15 Jlexmus, Oecena,
IIpaKTHYeCcKast pabora.
HaOmronenus.
I'enetnveckuii ananuy 7 5 VYeTHbIi onpoc,
3aKOHOMEPHOCTEH caMOCTOsITeJIbHAs paboTa
HaCJICIOBaHUS [TpakTrueckas padoTa.
HaGmronenue. CooO1eHus
YYaIUXCs.
W3MeHIHNBOCTD u 7 5 Jlexmus, Oecena,
METOJIBI €€ U3YICHHS MIPaKTHYECKas pabora.
Habmonenus.
Poinb 7 5 VYeTHbli ompoc,
HACJICACTBEHHOCTH U CaMOCTOsITeIIbHAS padoTa
CpeIbI B [TpakTrueckas pabora.
dhopMHupOBaHUHT Ha6mronenne. Coobmmenus
HOPMaJIHLHOTO U yUaImxcsl.
MaTOJIOTUYCCKHU
HM3MEHEHHOT'O
(dheHoTHMNa YeIoBeKa
Pa3nea 3. DOBomonusn.| 20 13 Jlexmus, Oecena,
IIpaKTHUYeCcKast pabora.
HaOmronenus.
Teopus ectecTBeHHOTO 3 2 Jlexius, Oecena,
orbopa Y.J/lapBuna MpaKkTUYeCcKast pabora,
Habmonenus.
Cunretruueckas 4 3 VYeTHbli ompoc,
TEOpHUs SBOJIIOIUH. CaMOCTOsITeIIbHAs padoTa
Muxkpo3BoIFOLHS [TpakTrueckas pabora.
HaOmroneunue. Coo01renns
yUammxcsl.
10 DaKTOpPHI BONIOIUN | 5 3 Jlexmus, becena,
MpaKkTUYeCcKas pabora,
HaGmronenus.
11 Bun 5 3 Jlexmus, Oecena,
MpPaKTHYECKast pabora,
Habmonenus.




12 EnuacTtBO XKMBOM W 3 1 2 Jlexius, Oecena,

HEKUBOU MTPHUPOJIBI NpaKTUYeCKast pabora,
HaOmronenus.

Paznen 4, 21 5 16 Jlexnus, Oecena,

OmoOpuorenes. MPaKTHYECKas pabora.
HaOmronenus.

13 Jlenenue KJeTOK 6 1 5 YeTHbIH oTIpocC,

camocTosiTeNIbHas paboTta
[IpakTrueckas padoTa.
Habmronenue. CoobieHus
YUaIIUXCS.

14 PasButne opranmsma u 4 1 3 Jlekmms, Oecena,
cpena MIPaKTHYECKAs pabora.

Hab6nronenust.

15 Becmiomnoe 4 1 3 Jlexmus, Oecena,
pa3MHOXKCHHE, MIPaKTHYECKAs pabora.
COMAaTHYECKHUI HaGmronenus.

AMOpPHOTeHE3 7|
pereHeparus

16 Oxrorenes u 4 1 3 Jlexmus, becena,
SBOIOLIHS MpaKTHYECKas pabora,

Ha6monenus.

17 DOMOpHOIOTHs 3 1 2 Jlexmus, becena,

pacTeHHIA MpaKTHYECKast pabora.
Ha6mronenus.
Hroro 72 23 49

BBenenue. Bo BBeneHuu ydamimecs 3HAKOMSTCS C TUIAHOM PaOOThl U TEXHHUKON
0€30MacHOCTH MPHU BHITIOJHEHUU Ja00paTOpPHBIX paloT.

1. 3 yero cocTouT pacrenue?

CtpoeHue pacTUTEIbHON KIETKH.

Teopust Kopenb. Buzabl kopheil. BerBnenue kopus. 3HaueHue kopHs. I[loGer.
Crpoenue nobera. Ctpoenue nouek. Bugonsmenenus noderon

Jluct. Crpoenue koxkuibl Jucta. CTpoeHHE MSKOTH JUCTA. 3HAYCHHUE >KUIIOK
aucta. Beinenenwe pacteHueM Kuciaopona. lcmapeHwe BOABI  pPacTEHUEM.
Jlucronman. Crebens. Ctpoenue crebns. Oynkuun credns LBerok. CTpoeHue u
3HayeHue 1BeTka. [1noael. Crpoenue u 3Hauenne. CriocoObl paclipoCTpaHEeHHUS
Cems. CTpoeHHE U COCTaB CEMSIH

[Ipakruka JlaboparopHas padora «CTpoeHHE KOKHUIIBI JTYKay.

JlabGopartopHast paboTa «/IBuxkeHre NUTOIIa3MbI»

Jlaboparopnas pabora «OmnpeneneHne 30HbI pOCTa KOPHS

JlabopatopHnas pabora «CTpoeHHe MOYEK»

OnbiT «Beraenenue kucinopoaa pactenuem». OnbIT «Vcrapenue Boabl JIUCThIMU)
[Ipaktuueckas pabora «OmnpeaeneHue Bo3pacTa cTBojia mno cnuiy» Jlaboparopuas
pabora «llepenBukeHrie BOAbl U MUHEPAJbHBIX cojel mo credmto» JlaboparopHas
pabora «/[Br>keHHe OpraHMuecKkux BelecTB Mo cTednto» Jlaboparophas pabora
«Ctpoenue cemenu ¢aconu» Jlaboparopnas pabora «CTpoeHHE CEMEHH
nmeHutp Jlaboparopras padora «CocTaB ceMsiH

2. Kak sxuBeT pacteHue?



Teopusa. Kak nuraercs pacrenue? BozgymHoe nuranue pacteHuid. [louBeHHOe
nuTaHue pacteHuit. Ynoopenus. Buasr ynoopenuii. [lutanue u pocT mpopoOCTKOB.
Kax pacrer pacrenue? Poct kopHeil m moOera. Kak MOXHO MOBIHATH HAa POCT
pacreHus. Bo3nelicTBrue dyenoBeKa Ha KOPHEBBIE CHCTEMBI KYJIBTYPHBIX PACTCHHM.
O6pabotka mouBsl. [lonuB u ocymienne nouBbl. DopMUpPOBaAHUE KPOHBI PACTECHUN.
[Ipumunka u nukupoBka. Jpimmt s pactenue? Jlpixanue KopHel. JlpIxaHue
mictheB. Jlpixanme cemsH. Kak nBuraercss pactenue? JIBuxkeHue ctedns u
muctbeB. Kak npopacraer cemsa? YcinoBus npopacTaHus ceMsiH. BCX0XKeCTh CEMSIH.
Cpoxku nocesa. [ 1yOuHa 3a4€7K1 CEMSH.

[Ipaktuka. Ilpaktuueckass pabora «OOpa3zoBaHME OpraHMYECKUX BEIIECTB Ha
cery» Ilpaktuueckass pabora «BnusiHue ynoOpeHMI Ha pOCT pacTEHUs»
[Ipaktuueckas pabora «lIpumunka miaBHoro kopHs» IIpakrmueckass pabota
«Pa3Butne 60koBbIX mobOeroBy. IlpakTuueckas padora «BnusHue GUTOropMOHOB
Ha POCT U pa3BUTHE pacTeHui». Jlaboparopnas padora «Pa3BuTHe mpOpOCTKOBY.
OnbIT «3HaueHHE BO3JyXa JJISI pocTa W pa3BUTHUS KOpHE». OnbiT «/lpixaHue
aucTtbeB». OnbIT «Jlpixanue cemsny». [lpaktuyeckas pabora «JIBuxkeHue credis
pacteHusi» llpaktuueckas pabora «/[BrkeHue ynmctbeBy». IIpakTuueckas pabora
«BnusitHue pa3nUYHBIX YCIOBUM Ha mpopactaHue ceMsH» I[lpakrtuueckas pabora
«OnpeneneHne BCXOKECTH CEMSIH»

3. BoeipacTu cam.

Teopus. [IpuMeHeHHE MONYYEHHBIX 3HAHUM HA NpakThKe. O3€IeHEeHNE MIKOIbHBIX
kiym06. [Tocanka u yxon 3a pacTeHUsIMU.

[Ipaktuka. Ilpaktudeckas pabora «llocaaka cemMsH B KOHTEHHEPHI M OTKPBITHIN
rpyHT» Ilpaktnueckass pabora «l[lukupoBaHHe paccaabl LBETOYHBIX KYIBTYp»
[IpakTtuueckas pabora «Bbicagka paccaabl IBETOYHBIX KYIBTYp B OTKPBITHIN
rpyHT» [IpakTruueckas pabora «YXo/ 3a IBETOUHBIMU KITyMOAMM»

4.0T7 MHKPOCKOIA 10 MUKPOOHOJIOTHH

Teopus. YcrpoiictBo  Mukpockomna. IIpaBuia paboThl € MHUKPOCKOIIOM.
[IpuroroBnenue npenaparoB McTopuss  OTKpBITUS  MHUKPOCKONA.  YUEHBIE
UCCJIEN0BATENN, BHECUIME BKJIAaJ B U3Yy4EHUE MHUKPOOPraHM3mMoB. PpaHIly3CKUU
mukpoouonor Jlyu Ilactep (1822—-1895r), nemenkuii yuensiit Podeptr Kox (1843—
1910r)  OCHOBOTOJOXHUKH  COBPEMEHHOW  MHUKpoOuonoruu.  (OCHOBHBIE
HAMpaBJICHUs COBPEMEHHOM MMKpPOOMONOTMM: TeHETHYecKass U  KJICTOYHas
WHKXEHEPUS, UCIIOJIb30BAHUE  MHUKPOOPTaHHW3MOB U IPOAYKTOB 170:¢
KU3ZHENCATEIbHOCTH B IPOMBIIUIEHHOCTH, CEJIBCKOM XO35MCTBE U MEIULIMHE,
no0bya He(TH U METAJUIOB, OYMCTKA BOJ, IMOYB, BO3JyXa OT 3arps3HUTENCH,
NOJJEPKaHUE U COXPAHEHUE ITOYBEHHOTO IIIONOPOAUsSA. YCTPOMCTBO MUKPOCKONA U
npaBuiia pabotel ¢ HUM. [IpaBuna oOparieHus ¢ 1a0opaTOpHBIM 00OPYAOBAHUEM.
Xumust u 6uosiorusi. XMMUYECKUN COCTaB XKMBOM KJIETKU: HEOpraHuveckue (Boaa
U MHUHEpaJIbHbIE COJM) U OpraHuyeckue (OCNKH, >KUPBI, YIJIEBOAbI, BUTAMHHBI)
BelecTBa. buonornueckas posib BOAbI B )KUBOU KieTke. DoTocuHTe3. XI0podusii.
buonornyeckoe 3HaueHue KUPOB, OEIKOB, 3(UPHBIX Macel, YIJIEBOJOB U
BUTAMUHOB JUISl KU3HENEITEIbHOCTH Oprann3sMoB. Kierka - enuHuIa CTpOEHUs,
KHU3HENEATEIPHOCTH, POCTa M PA3BUTUSA OpPraHU3MOB. MHOroo0pasme KJIETOK.

CtpoeHue mpo - M DYKApUOTHYECKOW KIIETKU. [lenmeHue kiaeTku. B3anmocBs3b
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CTPOCHHUSI U (PYHKIMI YacTel U OpPraHOMIOB KJIETKH - OCHOBA €€ I€JIOCTHOCTH.
CpaBHHTETbHAS XapaKTEPUCTHUKA KIIETOK PACTEHUMN, )KUBOTHBIX, OaKTepuid, TpUOOB.
UccnenoBanuss mpupoAsl C MOMOIIBKD MHKpOCKoma. Buabl TkaHeW, oTindue
PACTUTENIBHOW TKAHU OT KUBOTHOM, 0COOEHHOCTH CTPOEHUS M (DYHKIIUN TKAHEH.
JlemoHncTpaunu. Koyutekuns roToBbIX MUKPOIIPENAPATOB.

IIpaktuka. Ilpaktuueckas padora Ne 7-16. VYcTpoHCTBO  MHUKPOCKOIIA.
[IpuroroBnenue u u3ydeHue MukpompemnaparoB. IIpaBuna paboTsl ¢ nudpoBbHIM
MUKPOCKOIIOM. [IpuUroTroBieHrne MUKpPOIPENAapaToOB KJIETOK KOXKUIIBI YENIYH JYyKa,
KJIETOK JIMCTa 3JI0JIeW, IUIOAOB TOMara, IIMMNOBHHMKA M Ap. Pabora ¢ roroBbIMu
npenaparaMu TkaHe. TBopueckas Macrepckas «Co3qaHue MOJENH KIETKI».

S. bakrepuu

Teopus. YcnoBus xu3nu Oakrepuit. opma U cTpoeHHe OaKTEPUAIBHBIX KIIETOK.
Buemnue u BHyTpeHHUE CTpyKTyphl. [loBenenue Oakrepuii. CriocoObl MUTaHUS.
Pacnipoctpanenue u 3HaueHue OGakrepuii. Poms Oakrepuii B Ouocdepe: 6akrepuun
THUCHUS — MHUHEpajIu3alsi OpPraHUYECKHUX BEIIEeCTB; OaKTepUH IMOYBEHHbBIE —
OYBOOOpA30BaHUE; OAKTEPUU a30T(HUKCUPYIONINE — OOOTallleHUE MOYBLI a30TOM;
nuaHoOaKTepruy. 3HAYEHUE OAKTEpUil B KU3HH YEIIOBEKA - MOJOKHUTENIbHASI POJIb B
XO3AMCTBEHHOM  JEATENbHOCTH:  MOJOYHOKHUCIbIE,  OakTepuu  OpOKECHHUS;
OTpULATENIbHAsT — THUEHUWE MPOAYKTOB MHUTAHUS, NATOreHHbIe OaKTepuu
BO30yuTenn Oosie3HEl y 4YeloBeKa, )KMBOTHBIX M pacTeHuil. Meromasl 00pbObI C
Oakrepusimu. [lactepuzanus, crepunuzanys, 1e3UHQEKIH.

[Tpaktuka. Ilpakrmueckas padora Ne 17-19. IloceB m HaOmromeHHE 32 POCTOM
Oakrepuii. bakrepuun 3yoHoro Hanéra. bakrepun kaprodeapHON MaJ0uKy.

6. IlnecHeBbIe rPUOBI

Teopusi. [pubbl mpeacTaBUTETNM OCOOOTO IAPCTBAa KUBOW mpupoisl. [IpusHaku
rpudoB. Knaccudukaius rpu6oB. OCOOEHHOCTH TIECHEBBIX I'PUOOB.

3HaueHue ImiecHeBbIX TpuboB. [poxoku. CTpoeHHe U pojib IPOXIKEH B KU3HU
YEJIOBEKA.

[Ipaktuka. Ilpaktuueckas pabora Ne 20-22. BelpamuBaHue W HUCCIEIOBaHUE
mwieceHu. Mykop, [lenunwul. BausHue temiieparypbl Ha POCT IUIECHEBBIX H
JIPOXIKEBBIX TPUOOB.

7. Bonopoc.iu

Teopuss. MHUKPOCKOIMYECKHE BOAOPOCIW — Tpydna HUBMIHAX PACTECHUU.
OOHOKIIETOUHBIE, MHOTOKJIETOYHbIE U KOJOHHAJIbHBIE BOAOPOCIU. OCOOEHHOCTH
CTPOCHHSI M KU3ZHEIAEATEIbHOCTU. 3HAYEHUE BONOPOCIEH B IMPUPOAE U KU3HU
YEJIOBEKA.

[Tpaktuka. Ilpaktmueckass pabora Ne 23-24. U3ydeHuwe OIHOKIETOYHBIX
BOJIOPOCJIEMN MO TOTOBBIM MUKpOIIpPENaparaM mpenaparam.

Bonopocnu — oburarenu akpapuyma.

8. Jlaboparopusi «buonHaukanus»

Teopus. buonnmukamus oxpyxaromen cpensl. Jluxenomnaukanus. Krorosoe
3aHATHE.

[IpakTuka. [IpakTudeckast padora Ne 25-26.MccnenoBaHne TOKCHIHOCTH OTXOJIOB €
IIOMOIIBIO OBCA MMOCEBHOTO.

9. Paccka3sbl o OMOJIOTUH
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Teopusi. buonuka, ee Buapl. HelipoOuoHUKA. ApPXUTEKTYpHO-CTPOUTEIbHAS
ouonuka. buorek. buomnmernka. buomumukpus. itoroBoe 3ansitue.
VYyenuueckasi koHpepeHus. «Boinaromuecs ouonoruy. «Mcropus 6uonorun.
Konkypc cooOmiennit yuamuxcsi. «Moe r00uMoe KUBOTHOE». «17 COBPEMEHHBIX
TEXHOJIOTMH, KOTOPHIE JIIOAU MO3aUMCTBOBAJIN Y IIPUPOIBD.

IIpaktuka. IlogroroBka u 3ammra TBOPYECKUX OTYETOB O IIPOBEACHHOMN
UCCIIeIOBATENbCKON padore. J[aHHbIE 3aHATHS IPOBOAITCS B (popme KoHDEpeHITUN
WIM KpPymDIoro crojia (B TEUEHUE Troja). Ydaliuecs BBICTYNAIOT C KPaTKUMHU
TBOPYECKUMH OTYETAMHU MO MU3yYEHHBIM MpoOJIeMaM, pacCKa3bIBalOT O pe3yabTarax
CBOMX MCCJIEIOBAHUM.

10. «JIabopaTopus JleBeHryKa»

Teopusi. Metoasl HaydHOro wuccienoBanus. JlaGoparopHoe o0opydoBaHHE U
npuOOpBI ISl HAYYHBIX UCcienoBaHUl. McTopusi n300peTeHus MUKPOCKOIIA, €ro
YCTPOMCTBO M npaBwia padboTel. TeXHUMKAa NPUTOTOBIEHHS BPEMEHHOIO
MUKpoIipenapara. Pucyem o npaBuiam: npaBuia GM0JI0rHYECKOr0 pUCYHKA.

IIpakTuyeckue  JiadoparopHbie  padOTBI:  YCTPOWCTBO  MHUKPOCKOIIA.
[Ipurorosnenue " paccMarpuBaHue MHUKPOIIPETIAPATOB. 3apucoBKa
OMoNIorn4ecKknx 00bEKTOB

IIpoexkTHO-HCCaAEI0BATEIBCKAA  JeATEJbHOCTb: MMHM —  HCCIIEOBaHHE

«Muxkpomup» (pabota B rpynmnax ¢ nmocjiaeayronen mpe3eHTaimei).

11. IIpakTyeckas GOTaHUKA

Teopus. @eHomormyeckue HaOmoneHWsA. BeneHne aHEBHUKA HAOTIOACHUM.
I'epbapuii: oOopynoBaHue, TeXHHKa cOOpa, BBICYIIMBAHUS W MOHTHPOBKH.
[IpaBuna pabora c¢ onpenenuTenssMu (Te3a, aHTUTE3a). Mopdoaornyeckoe
ONMCaHUe pacTeHUH 1o IIany. Penkue u ucuesaromme pacrenus bamkoprocrasa.
[Ipakrtuka. [IpakTH4Yeckue U J1a00paTOpHbIe PadOTHI:

Mopdonoruueckoe onucanue pacteHuii OmnpeneneHue pacTeHuil mo repObapHbIM
oOpasiam U B 0€3JIMCTBEHHOM COCTOSSHUM MOHTHpOBKa repOapust
IIpoexTHO-HCCaEI0BAaTEAbCKASA AeATeNIbHOCTL: (Co3nanne karainora «Bumosoe
pazHooOpasue pacTeHU MPUIIKOIbHOU Tepputopun». [Ipoext «Penkue pactenus
KpacHosipckoro kpasi»

12. IIpakTHYecKas 300J10TUsA

Teopusa. 3HAKOMCTBO C CHCTEMOW >KMBOM TPUPONBI, LAPCTBAMHU JKHUBBIX
opraHu3mMoB. OTIWYUTENbHBIE MPU3HAKK JKUBOTHBIX pa3HBIX I[ApCTB U
cucTeMarnyeckux rpynmn. JKu3Hb )KMBOTHBIX: ONPEIEIEHUE KUBOTHBIX IO CIEAaM,
NPOAYKTaM XHU3HeAeATeNbHOCTH. Onrcanre BHEUTHErO BU/IAa )KMBOTHBIX MO TUIAHY.
O yem paccka3bIBalOT CKEJEThl )KMBOTHBIX (ITajeoHTONOrus). [IumieBsie Henouky.
KusHb )kuBOTHBIX 3uMOi. [logkopMKka nTuL.

[IpakTuka.

IIpakTnyeckue u jJadoparopubie padorbl: Pabora 1o onpeneneHunio >KUBOTHBIX.
CocraBnenue numieBbIX Henodyek. OmnpeneneHue HIKOJIOTHMUECKOW — TPYIIIbI
KUBOTHBIX TIO0 BHEIIHEMY BHUay. DeHolornueckue HaOMoAeHUS «3UMa B KU3HU
PACTEHHI U )KUBOTHBIX)

IIpoexkTHO-HCC/IEN0BATENBCKAS AeATEILHOCTh: MuHN — nccnenoBanue «lITUIbl

Ha kopmyuke». [Ipoekt «KpacHas kHura ;xkuBoTHbIX KpacHospckoro kpas»
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13. BuonpakTukym

Teopusi. YueOHO - ucciemoBaTenbckas JesTenbHOCTh. Kak MpaBUIBLHO BBIOPATH
TEMY, ONPENEIUTh LIeNIb M 3aJa4u uccieqoBaHusa. Kakue CylecTBYIOT METOMbI
uccnenoBanuil. IlpaBuna odopmieHus pesynpraroB. VcTouHMKM HH(OpManuu
(oubnuoteka, wHTEpHET-pecypchl). Kak odgopmMuTh NMUCEMEHHOE COOOIICHHE H
npe3eHTanuo. OcBoeHue M OTpabOTKa METOIMK BBIPAIMBAHUS OHOKYIBTYP.
BellloTHEHHE  CaMOCTOSITENIBHOIO  MCCIEJ0BAaHUS 10 BBIOPAHHOMY  MOJIYJIIO.
[IpencraBnenue pe3ynpraroB Ha KoH(epeHuuu. OTpabOTKa MPAKTUYECKOM YacTH
OJIUMITUAIHBIX 3aIaHU C UENbI0 JUATHOCTUKYU MOJYYEHHBIX YMEHUN U HAaBBIKOB.
[Ipaktuka. [IpakTnyeckue u Jiaboparopubie padorni: PaGora ¢ uHdpopmanmen
(mocemienue Oubmuoreku). OdopmieHrue AokIaga ¢ NPE3EHTAUH 10
ONPENEIEHHON TEME

IIpoekTHO-HMCC/IEA0BATEIHLCKAA 1eSATEILHOCTD:

Monyabs  «@u3nonorus  pacreHmii». JIpmwkeHne pacrteHnil.  BrnusiHme
CTUMYJISITOPOB pOCTa Ha POCT M pa3Butue pacreHuil. IIpopacranue cemsH.
BnusiHMe NpUIIMIKYA HA POCT KOPHS

Monyib «Jkogornyeckuii mpakTukym». OnpeneneHue CTENeHU 3arpsa3HeHUs
BO3[yxa MeToAoM OuouHaukainuu; OrnpeneneHrue 3anbUICHHOCTH BO3AyXa B
OMEIIEHUSX.

BTOPOM I'OJ1 OFYUYEHUSA

Beenenne Bo BBeneHHMH yyamvecs 3HAKOMATCS € IUIAHOM PaOOThl M TEXHHUKOU
0€30MacHOCTH MPH BHITIOJHEHUH JTa0OPATOPHBIX paloT.
Tema 1. Hurosorus m rucronorust Teopus. CtpoeHue kierku. OpraHoujbl.
JKuzHenHbIM nuKI KieTkd. KieTku )KUBOTHBIX M pacTeHui. [ ucromorus — Hayka o
TKaHsX. Bunbl Tkanel oprann3ma yenoBeka. CBsi3b CTPOEHUS U PYHKIUI KJIETOK U
TKaHEH.
[Ipaktuka. JI.p. Nel Crpoenue yBenuuutTenbHbIX npubopoB. JL.p.Ne2 M3zyuenue
MUKPOIIPENApaToOB pa3iIndHbIX KIeTOK. JL.p.Ne3 CpaBHEHHE KIIETOK >KMBOTHBIX,
pacrennii, npocrenmux. JI.p.Ne4 M3yuenne Tkanelr opranusma yenoseka. JI.p.Ne5
N3roroBnenne MuUKpomnpenapara cockoda ImeKkHu.
Tema 2. OcHOBBI MUKPOOHOJIOTHH U BUPYCOJIOTHH
Teopus. bakrepun: cTpoeHue, pa3MHOXKEHUE, cucTeMaruka. llnecHeBbie rpuOBbL.
Crpoenue. Pasmuoxenue. Cucremaruka. Iluranue m npixanue. ABTOTpodbl U
rereporpodbl. dpoxoku. XemocunTe3 u ¢gorocunre3. Canporpodsl U mapas3uThl.
bakrepuanpubie  3a0oneBanus. Jlewenme u  npodunakrtuka. [puOKoBbIe
3a0oneBanus. Jluunas rurueHa. Bupyconoruss — Hayka o Bupycax. CrpoeHue u
¢duznonorus BupycoB u 6akrepuodaron. Bupycusie 3adonesanus. Bupyc CII1 la.
[Ipaktuka. JL.p. Ne6 UzroroBienue mukpomnpenapara 3yoHoro Hanéra. JL.p.Ne7
N3roroBiienne mukporpenapatoB Mykopa wiau nenunwma. JLp.Ne§ Wzyuenue
JIPOXKIKEN.
Tema 3. [IapazuToJiorust ¥ UIMMYHHUTET
Teopusa. MMMyHUTET W 340pOBbE YeEIOBEKa. Buabl mmMyHuTera. MexaHu3m.
Hapymenuss wnmmynutera. Amepruu. HMMMyHHTEeT HM  mapasuTbl. OJKTO- U
supomnapasutel. Mx Bumel. [lpucnocobnenus k mapasutusmy. Ilnockue depsu.
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Knaccuduxanus. Huxiasl passutusa. Kpymisie depBu. Knaccudukarus. Luxmst
pasButus. [IpodunakThka TEITbMHHTO30B. OKTOMAPA3UThl — MEPEHOCUYUKH
paznuuHbix 3a0oneBanuil. Manspus. Connas Oone3nb. Bumm, knemu, Onoxu —
nepeHocunku 3adoneanuil. Tud. Yyma. Dunedanut. boppda ¢ mapasuramu.

Tema 4. «Muxosiorusi. CucreMarnka JIeKapCTBEHHbIX PACTEHHH

Teopust. Muxkonorust — Hayka o rpubax. Cucremaruka rpu0oB. nsnounsie rpuObI.
I'pubb1 — mapasutbl. MectooOutanus. Mukopuza u cumMOno03. S10BUTHIE TPUOBL.
Omnpenenenue sa0BuUThIX rpuboB. [locnencrtBus orpapnenusi. Jleuenue. [lonb3a
rpudoB.

[Ipaxrtuka. JIekapcTBeHHbIe pacTeHus. [ onocemennsie. VX 3HaueHue 11 310pOBBS
yenoBeka. [lokpeitocemennbie. Knaccudukanus. Pabora ¢ onpenenuTeasHbIMU
KapTouKamu, olpenenuTensiMu pactenmit. [lpaktuueckass pabora «Pabora ¢
ONPEIETUTEIIMU

Tema 6. XuMusi B IeHTpe eCTeCTBO3HAHUS

Teopus. Xumus Kak 4acTh ecrecTBo3HaHus. lIpeamer xumun. XuMus — 4acThb
€CTECTBO3HAHUA. B3aMMOOTHOIIIEHUS 4YellOBEKa M OKpy:karomero mupa. [Ipeamer
xumun. Ouznyeckue Tena u BeniectBa. CBolicTBa BenlecTB. [IpuMeHeHne BelecTB
HAa OCHOBE HX CBOMCTB. HaOmiogeHue U IKCIEPUMEHT KaK METOAbl H3Y4YEHUS
€CTEeCTBO3HaHUS W XuMHHM. HaOnroneHne Kak OCHOBHOM METOA TMO3HaHUS
OKpy)Xaromiero  Mupa.  YcioBus — TpoBefeHuss — HaOmiomenus.  [wmoresa.
OxcrniepumeHT. BoiBog. CTpoeHue IIaMeHHU.

[Ipaktuka. JlaGoparopusi w  oOopymoBanme. MonenupoBanue. Mojens,
mojenupoBanrne. OCoOEHHOCTH MOAENUpOBaHus B reorpaduu, Gusznke, OMOIOTUH.
Mogenu B Ouonoruu. Mymspxu. Mopenu B ¢usuke. DnekTpodopHas MalluHa.
I'eorpaguueckue Mozmenu. XUMHUECKHE MOAENU: MpeIMeTHble (MOIENIH aroma,
MOJIEKYJl, XUMHUYECKMX U MPOMBIIUIEHHbIX MPOU3BOACTB), 3HAKOBBIC, WU
CUMBOJIbHBIC (CHMBOJIBI AJIEMEHTOB, (OPMYJBI BEIIECTB, YPABHCHHS PEAKIIH).
XUMHUYECKUE 3HAKU U (POpMYNbl. XUMUYECKUI 3JIEMEHT. XUMUYECKHe 3Haku. Mx
o003HaueHue, Mpou3HolIeHne. Xumudeckue (opmynsl BemectB. [lpocTeie u
ciokHble  BemecTBa. WHaekcel u  kodddunmentsl.  KauecTBeHHBIH U
KOJIMYECTBEHHBIN COCTaB BEHIECTBA. XUMUA U (PU3UKA. YHUBEPCAIbHBIA XapaKTep
MTOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON Teopun. [IoHATHS «aTtom», «MOneKymnay,
«aon». CrpoeHne BemiecTBa. Kpucrainmyeckoe COCTOSHHE — BEIIECTBA.
Kpucrammuueckne pemetkn TBepablx BemecTB.  Juddysus. bpoyHOBCKOE
JBIDKEHUE. BenjecTsa MOJIEKYIISIPHOTO M HEMOJIEKYISIPHOIO CTPOEHUS. ATperaTHbie
coctosiHug BeuectB. [loHsiTue 00 arperaTHoM cocTtosiHuM BeniecTBa. Ouznyeckue
U XUMU4ecKue siBneHus. ['a3000pa3Hsbie, KUIKHE U TBEp/bIe BelecTBa. AMOpQHBIE
BemlecTBa. Xumusi u reorpadus. CrpoeHue 3emid: sapo, MaHTHUS, Kopa.
JIutochepa. MuHepanbl U TOpHBIE MOpPOABL. Marmaruueckue ¢ OCaJOYHbIC
(HEeOpraHMYecKue U OpraHuvYecKue, B TOM YHUCIE W TOPIOYME) MOPOJAbl. XUMHUA U
Ouonorusi. XHUMHUYECKUH COCTaB >KUBOM KJIETKU: HeopraHuyeckue (Bojga U
MUHEpAJIbHBIC COJIM) W OpraHudeckue (OeNKH, >KUPBI, YIJIEBOIAbI, BHUTAMHHbI)
BeniecTBa. buonornyeckas posb Boabl B )KUBOH KieTke. PorocunTes. Xiaopopuii.
buonornyeckoe 3HaueHHWE JKUPOB, OENMKOB, A(QHUPHBIX Maces, YIJIEBOIOB W

BUTaMHHOB JIA KHU3HCACATCIIBHOCTH OPIraHU3MOB. KauecTtBeHHBIC pCakuun B
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xumun. KadecTBeHHble peaknuu. Pacmo3HaBaHHME BEHIECTB C  TOMOIIBIO
Ka4eCTBEHHBIX peakiuil. AHanuTU4eckuid curHaji. OrmnpenenseMoe BemeCTBO |
peakTuB Ha Hero. TexHuka Oe3zomacHOCTH. Mepbl OKa3aHUs TEPBOW MOMOIIIH.
OOGopynoBanue xumuuecko maboparopun. JlaGoparophnass mnocyna. PeakTuBbl.
Ocobennoctn paborel B jaboparopuu. PacmonoxeHue  3IEeKTPUYECKHX
BBIKJTIOYATEJIEH, BOTOIIPOBOIHBIX KPAaHOB, CPEICTB OKAPOTYIICHUS, MEIUIIMHCKON
anTEeYKH IMepBOM MTOMOIIY B KaOWHETE.

JMemoncTpanun: Komekius pa3inuHbIX OpeaMeToB Wik GoTtorpaduil mpeamMeTon
U3 ATIOMHHHS JUISI WUTIOCTPAIlMU HJIEU «CBOWCTBA — TMPUMEHEHHE». YueOHOe
o0opynoBaHUE, HCIHOIb3yeMOE Ha ypokax ¢u3uku, Ouonoruu, reorpadpuum u
XUMUU. DnekTpodopHas MamirHa B AeicTBuu. eorpaduueckue moaenu (rodyc,
kapta). buonorudeckue momenu (MyJIsbKM OPraHOB M CHCTEM OpPraHOB pacTEHUM,
KUBOTHBIX W 4esoBeka). PU3nyeckue M XUMUYECKHE MOJEIN aTOMOB, MOJIEKYI
BEIIECTB U KPHUCTAUIMUECKHUX perieTok. OObeMHbIE W MIApOCTEPKHEBBIE MOJEIU
BOJIbI, YITIEKUCIIOTO M CEPHHUCTOTO Ta30B, meraHa. OOpasipl TBEPABIX BEIIECTB
KPUCTAITMYECKOTO CTpoeHusl. Mojenu KpUCTaNIMdecKuX pemeTrok. Boma B Tpex
arperaTHeIX COCTOSHHUSX. KOMITEKIUs KpUCTALTHYECKUX W aMOP(HBIX BEIIECTB U
w3nenuii u3 Hux. Kosuiekiusi MuHepanoB (Ja3ypuT, KOPYHH, XaJbKOMHPUT,
¢urooput, ramut). Komnekuus ropHelx mopox (TpaHUT, pas3inyHble (HOPMBI
KaJlblldTa — MeJ, MpaMop, M3BECTHSK). Kommekuus roprodymx HCKOMaeMbIX
(HedTh, KAMEHHBIN yTOJIb, CIAHIIBI, TOPD).

JleMOHCTpalMOHHBbIE IKCNePUMeHTbI: HayuyHoe HaOMIOeHNE W €ro OIMCaHHE.
Nzydyenune crpoenust miamend. CupToBasi SKCTPAKIUSA XJI0pOopUiia U3 3eJEeHBIX
aucTbeB  pacteHuil. «llepenmBaHmMe»  yINEKWCIOTO Tra3a B CTakaH Ha
ypaBHOBEIIICHHbIX BecaX. KauecTBeHHas peakius Ha kuciopon. KauecTBeHHas
peaKLys Ha YITIEKUCIIbIN Tas.

JlabopaTopuble onbIThbl: PacmnpocTpaHeHue 3amaxa OJEKOJNIOHA, JyXOB WA
ne3ofopanta kak mpoiecc auddysun. HabmrogeHue OpPOYHOBCKOTO JIBHXKEHUS
JaCTUYEK YEPHOW TyIU moa MUKpockonoMm. Jluddy3us nmepMaHraHata Kajaus B
xenatune. OOHapyxkeHre d(UPHBIX Macel B amnelbCMHOBOM Kopouke. M3yuenue
TpaHUTa C TIOMOIIBIO YBEIUYUTENBLHOTO cTekna. OnpeeneHne coaepKaHus BOIbI B
pacteHuu. OOHapyXeHUE Macjia B CEMEHAaX MOJCOMHEYHHMKA U TPEIKOTO Opexa.
OO6HapyxeHHne Kpaxmaja B MIIEHUYHOM Myke. B3ammoneiicTBue ackopOMHOBOM
KHUCIIOTHI ¢ onoM (ompenenenue ButamuHa C Bpa3nuyHbIX cokax). [IpogyBanue
BBIJIBIXaéMOI0 BO3JlyXa 4Yepe3 HW3BECTKOBYIO Boay. OOHapyxkeHue H3BECTKOBOU
BOJIBI CPEIM PA3IMIHBIX BEIICCTB.

JomamHue onbIThbl: M3roroBiieHne MOAENed MOJIEKYJI XMMHUYECKUX BEIIECTB W3
wiactunuHa. Juddys3us caxapa B Bojge. ONbITH € MyCTON 3aKPbITOM MJIaCTUKOBOU
OyTbUIKON. OOHapyX)eHue Kpaxmalia B IPOAYKTaX MUTaHUs; 1010Kax.
IIpakTnyeckas padora Ne 1-2. 3HakoMcTBO ¢ 1a0OPaTOPHBIM OOOPYIOBAHUEM.
[TpaBunaTexuuku 6e3omnacHocTH. «IllecTs mpaBuiI TEXHUKU OE30MACHOCTI.
IIpakTnyeckas pa6ora Ne 3-5. «TumoBbie TpaBWiIa TEXHUKH JTaOOPATOPHBIX
pabort. JIaboparopHoe o0opynoBaHue U nocyia. Pabora co cnupToBKOM, C BECaMH,
MepHOW mocynoi. Apeomerppl. Pabora ¢ XHUMHYECKMMH  pEaKTHBAMHU.

Odopmiienre xona dKCIIEpUMEHTA U ero pe3yibTaToBy. «Habmronenue 3a ropsiiei
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CBEYOU. YCTPONCTBO U paboTa CIIUPTOBKMU».

Tema 6. ITH 00bIYHBIE HEOOBIYHLIE BEIIECTBA

Teopus. BemecTtBa BOKpyr Hac, UX 3HAY€HUE I 4enoBeka. Poiib moBapeHHOMU
coau B OOMEHE BEUIECTB YeJIOBEKa M KUBOTHBIX. CoNeBOM OallaHC B OpraHu3Me
yenoBeka. [lomyuenue moBapeHHON coimM M ee oducTKa. Kpucramibl Gonbinne u
majeHbkue. Kak pacTyr kpuctamibl? Meronbl BbIpalIMBaHUS KPUCTAJUIOB.
I'mapocdepa. KpyroBopor Bombl B TpHUPOAE, €ro 3HAYCHHE B COXPAaHEHUU
npuponHoro paBHoBecusa. Bona. Bona B macmirade miuanetsl. Boma B opranusme
yenoBeka. lIpecHas Boga u ee 3amachl. DKOJIOTMUECKUE MTPOOIEMbl YUCTOU BOIBI.
KectkocTh BOIBI, BHIABL. MeTOAbl, MPUMEHAEMbIE JII OYHUCTKU BOABI, MX
s¢dextruBHOCTE. UTO Takoe KHUCIOTHBIE JOXKIM U Kak OHU oOpa3yroTcs?
PonankoBEIE BOJEBL.

[IpakTtuka. [IpakTnueckass padora Ne6-8:«Ounctka 3arps3HEHHON MOBAPEHHOM
comnu. BeIpannBaHHe KpUCTAIIOB IOBAPEHHOM COMU.

BelpamyBaHue KpHUCTAIJIOB MEIHOTO W JKEJIE3HOIO0 KYyINOPOCOB  METOAOM
MEJIEHHOT'O UCTIapEHUs HACBIILIEHHOTO pacTBOPay.

IIpakTnyeckas padora Ne9-11:«CnocobGel ounctkun Boabl. CpaBHeHHe
BOJIONIPOBOTHOM M TEXHUYECKOW BOABI MO 3amaxy, LBETY, IPO3pavyHOCTH,
IUIOTHOCTH, pH, ompeneneHuto TeMmieparypbl KUIEHUS BOIbI, HAJUYUIO OCAJKa
MOCJIE OTCTAuBaHMsl, IPUTOIHOCTH JJIsl UCTIONIb30BaHus. VccienoBaHre 0caakoB.
IIpakTnueckas padora Nel2-13:«Onpezenenre U yCTpaHEHUE KECTKOCTH BOIBI.
[Tpumedanne: OYnCTKa BOJABI OT TBEPIBIX MPUMECEH, OT KUJAKUX U Ta3000pa3HBIX
BemecTB. (B3pecu: nmecoxk + H,O; men + H,O; macno + H,O; H,O + uyepnwmia,
BOpOHKa, (WibTp, Komba, JenuTenbHAash BOPOHKA, BBIMAPUTEIbHAS YallKa,
CIIUPTOBKA, CIIMYKH, JEPKATeIb ISl TMPOOUPKHU, MPOoOUpKHU.) KecTKOCTh BOJBI:
NOCTOSIHHAsA, BpeMmeHHas, obmas. CnocoObl YCTpaHEHHS >KECTKOCTU BOJBI.
(O6pazubr Bonpl; Na,COs, Ca(OH),, HarpeBaHue, CIIUPTOBKA, CIIMYKH, JICPKATCIIb
JUTSL IPOOUPKU, MPOOUPKH. )

Tema /. SIBJIeHMs, IPOUCXOASIIINE C BEeIECTBAMM

Teopus. Paznenenue cmeceit. CiocoObl paszeneHus CMECel U OUKMCTKa BEIIECTB.
Hekotopsle npocTeiiiine crnocoObl pa3ieieHusl CMeCeil: MpocenBaHKe, pa3ieieHue
CMecel  IOpOIIKOB  Jejle3a M Cepbl,  OTCTaMBaHUE,  JCKaHTauus,
HEeHTpU(YTrUpOBaHUE, pa3/ieJIeHUEe C  TOMOUIBI0  JICJTUTEIbHOW  BOPOHKH,
¢unbTpoBanue. duisrpoBaHue B Jaboparopuu, OBITY M Ha MPOU3BOICTBE.
[Tonsitue o Quubrpare. Ancop6mus. [lonsitue o6 amcopbuuu u ajcopOeHTax.
AKTUBHUPOBAHHBIN YTOJIb KaK BaKHEUIIIHM aJIcCOPOEHT. YCTPOMCTBO MPOTHUBOra3a.
Juctwsaunsd, wid  neperoHka. Juctwuraums (meperoHka) Kak — MPOLECC
BbIJICJICHUS BEIIECTBA W3 JKUJKOM cMecH. JucTUUIMpoBaHHAs Boja U 00JacTH ee
npuMmeHeHus. Kpucramnuzauus wunum  BbimapuBaHue. Kpucramwmmzamuss U
BbINIapUBaHUE B Jiaboparopuu (KpUCTAIIU3ATOPhl U (GapPopoBbIE HAIlIKH s
BbinapuBanus) u npupoze. Ileperonka nedrtu. Hedrenponykrel. dpakiuonnas
IIEPErOHKA JKHUJIKOTO BO3AyXa. XUMHUYECKHE PEAKUUU. YCIOBUSA IPOTEKaHUSA WU
NPEKPALICHUS] XUMHUYECKUX peakluil. XHMHUYECKHE pEaklIMH KakK IMPOLECC
OPEBPAILECHNUS OJHUX BELIECTB B JpyrHe. YCIOBUS NPOTEKAHUS XUMHUYECKHX

peakumii. CoOnpHKOCHOBEHHME (KOHTAKT) BEIIECTB, HarpeBaHue. Karamuzatop.
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Nuruburop. Ympasinenue peakuusiMu ropeHus. [Ipu3Haku XUMHUECKUX PEeaKlUi.
[Ipu3Haku XUMUYECKMX peaKIMil: HW3MEHEHWE IIBeTa, OOpa30BaHWE OCaJKa,
pacTBOpPEHHE TMOJIYYEHHOIO OCaJKa, BBIJCICHUE Tra3a, I[OSIBICHUE 3amaxa,
BBIJICIICHUE U HU NTOMVIOLEHNUE TETUIOTHI.

demoncrpanuu: @Punerp Illorra. Boponka broxnepa. YcranoBka s
¢unbTpoBaHUs TMOJ BaKyyMOoM. PecnuparopHble Mackd U MaplieBble MOBS3KU.
[TporuBoras u ero ycrpoiictBo. Komnekius «HedTs n HehTEIpOIyKTHI».
JleMOHCTpallMOHHBIE JIKCNIEPUMEHTHI: Pa3zienieHre cMecu NOpoUIKa CEPbl U
JKEJNE3HbIX ONWIOK. Pa3zneneHne cmecu mopomka cepsl U Iecka. Pa3nenenue
CMECH BOABbl M PACTUTEIBHOIO Macja C IIOMOLIBIO LEIUTEIBHOW BOPOHKHU.
[Tony4yenue NUCTUIUIMPOBAHHOM BOJBI C MOMOIIbIO JTAOOPATOPHOM YCTaHOBKHU
JUI TIEPETOHKH JKUAKOCTEW. PasneneHme cMecu mnepMaHraHara U JIUXpomara
Kajusi CrocoOOM KpHUCTATM3alMKU. B3auMojelcTBUE IKENEe3HbIX OIUJIOK U
opomika cepel npu  HarpeBaHuu. [lomydenwe — yrekucnoro — rasa
B3aMMOJIEUCTBUEM Mpamopa C KHUCJIOTOW M OOHapyXeHHE €ro C IMOMOIIbIO
U3BECTKOBOM Bonbl. KaramuTthueckoe pasiioKEeHHE MEPOKCHAA BOAOPOAA
(karamu3atop guokcun Mmapranma (1V)). OOHapyxeHune pacTBopa MICIIOYU C
NOMOILbK0 MHAMKATOpa. B3amMoneicTBHe pacTBOopa I€pMaHraHara Kajius |
pacTBOpa QuUXpomara KajlHs C pacTBOpPOM Cyib(uTa HaTpus. BzaummozeiicTBue
pacTBOpa IepMaHTaHaTa Kajius C acKOpOMHOBOW KucioToil. BzammopeiicTBue
XJIOpHUIA JKelle3a C JKEITOM KpPOBSHOM COJNBK0 U THUIAPOKCUIAOM HaTpus.
B3aumopetictBue runpokcua xenesa (III) ¢ pacTBOpoM CONSIHON KUCTOTHI.
[Ipaktuka. JlaGoparopHble ONBITBHI ACOPOIUS KYKYpPY3HBIMH TMaJO4YKaMu
IIapOB NaxXy4YuX BEIIECTB. 3ydueHune ycTponcTBa 3a)KUrajaky U IJIAMEHH.
Jdomamnue ombIThI. Pa3neneHne cmMecu Cyxoro MOJOKa M PEYHOrO IECKa.
OrtcramBaHne B3BECU IOPOIIKA IS YACTKU IOCYAbl B BOIE U €€ JIEKAHTALMS.
AgncopOrusi  aKTUBUPOBAaHHBIM ~ yIJIEM  KPacsIIUX BEMIECTB  MEMCHU-KOJIBI.
PactBopenue B Bone Tabnerku acnupuHa YIICA. TlpuroroBineHue u3BeCTKOBOM
BOJIbI U ONIBITHI ¢ Hel. M3yuenne coctaBa CMC.

IpakTnueckas padora Ne 14. BripamuBanue KpUCTaJIOB COJU (JOMAIlHUM
AKCIIEPUMEHT).

IpakTnueckas padora Ne 15. Ounctka NoBapeHHOU COMH.

IIpakTnyeckas padora Ne 16. 3yuyeHue npoiiecca KOppo3uu xkenesa.

Tema 8. Paccka3bl N0 XUMUHM

Yuyennueckass KkoH(pepeHuus. «Bplgamonmecs pyccKUe — yUEHBIE-XUMUKK.
«Mcropust XumMum».

Konkypc coobmenmnii ywyammxess. «Moe dr00uMoe  XMMHUYECKOE
BEIIECTBO» (OTKPBITHE, IOJTYyUYCHUE U 3HAYCHUE).

Konkypc yyeHnyeckux nmpoekroB. KOHKypC MOCBAIIEH W3yYEHHIO XMMHUYECKHUX
peakuuii. IlomroroBka ¥ 3amuTa TBOPYECKHX OTYETOB O TMPOBEICHHOU
UCCIeIoBaTeNIbCcKol pabore. [laHHbIe 3aHATUS MPOBOAATCA B (HOpME «KPYIIIOro
CTOJIa» WJIM UIKOJIBHON KOH(epeHIuH (B TeueHHe roja). Ydamuecs BBICTYIAIOT €
KPaTKMMU TBOPUYECKMMHU OTYETAMH MO M3YyYEHHBIM MpOOIeMaM, paccKas3bIBalOT O
pE3yNbTaTax CBOMX UCCIENOBAHUM.

Tema 9. Xumus B ObITY
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Teopus. Busl ObITOBBIX XMMUKATOB. MbLIIO ¥ Moroiue cpenctBa. Cou U menouu
B COCTaBE MOIOIIUX CPEACTB. XHUMYUCTKA HA JOMY. JKECTKOCTh BOIBI. YMSTUYEHHUE
Bonbl. Coja nuIeBast Wiv JIBYYIJICKHUCIIBIN HAaTpUH U ero cBoricTBa. OmacHbIi Opar
MUILIEBOM CONIBI — COMIa KaJbLIMHUPOBaHHAs. YeMm MmoJie3Ha MUIIeBast COla U MOXKET
JU OHAa OBITh OMACHOW. XUMHA W TNPUTOTOBICHHE NHUIIH. CTOJNOBBIA YKCYC H
yKcycHasi dcceHius. CBOWCTBa YKCYCHOM KHUCIOTHI M €€ (PU3UOIOrHYecKoe
BO3JCUCTBUE. XHUMHUA U OACXKAA. BOJIOKHO TMOJ YBEIWYUTEIBHBIM CTEKJIOM.
AnTeuHslii #Woxmg M ero cBouMcrBa. llouemy ¥om Hamo Jepkarb B IIOTHO
3aKyMOPEHHOW CKJIIHKE «3eN€HKa» WIM PacTBOp OpPUIIIMAHTOBOTO 3EJICHOTO.
HeoObrunple cBOWMCTBa OOBIYHON 3€JIE€HKH. ACHHUPUH WIH AalleTHUICATUIIAIOBAs
KUCJIOTa U €ro cBoucrBa. YTo moiesHee: aclUpUH WIM yrcapuH. Ilepekucs
Bojiopoaa u ruaporeput. CBolcTBa mepekucu Bojopojaa. IlepmanraHar kanws,
MapraHIOBOKHUCIIBIA KaJui, OH K€ — «MapraHioBka». HeoObluHbIE CBOICTBa
MapraioBku. Kakyro onmacHOCTh MOXKET MPEACTAaBIATh MapranioBka. HyxHa nu B
JIOMAITHEeH anTeuke OopHas kuciora. CTapeie JieKapcTBa, KaK ¢ HUMHU ITOCTYIHUTb.
Yero He XBaTaeT B BallleH aniTCUKe.

IIpaktuka. IlpakTHyeckass padora Ne 17:13ydyeHne TEKCTWIBHBIX BOJIOKOH I10
koJuiekuu. [IpocTeiinuecnocoObl onpeaeieHus TUIa BOJIOKHA.

IIpakTuyeckas padora Ne 18:Vnanenue msres.

IpakTnueckas padora Ne 19:VianeHue Hakunu ¢ 3MaIMPOBAHHON MOCYIbI U
peIoTBpallleHrEe ee 00pa30BaHusl (JIOMAIIHUNA SKCIIEPUMEHT).

IIpakTnyeckas padora Ne 20: HeoObI4HBIE OIBITHI.

TPETHUHI I'OJI OBYUEHMS

BBenenune. Bo BBeieHUU ydanuecsh 3HAKOMATCS C IJIAHOM pabOThl U TEXHUKOU
0€30MacHOCTH MPH BHITIOTHEHUHN J1a00paTOPHBIX padoT.

Pasnen Hurtosorusi. Teopus. Tumbl KieTouHOM opraHusanuu. Kierku
IIPOKapUOTHUYECKOTO  THIIA. CrpyKTypHO-(pyHKIIMOHATIbHAS OpraHH3alus
3YKapHOTHUYECKOU KJIETKHU: pacTuTelbHas v YKUBOTHAs. [TpuHnun
KOMIIapTMeHTanuu. buomornueckass memOpana. CTpoeHHE TUIUYHOW KIIETKH
MHOI'OKJIETOYHOI'O OpraHu3Ma. MeXKieTouHple KoMMyHUKaruu. [Ipakrtuyeckas
paboTa:  CpaBHUTENbHBIM  aHAIU3  MPOKAPUOTHUYECKUX, IYKAPUOTUYECKHUX
PACTHUTENBHBIX, DYKAPUOTHYECKHUX JKUBOTHBIX KJIIETOK M KJIETOK MHOT'OKJIETOYHOIO
opranu3ma. ®opMa opraHuzaluu: MapHas, KOJUIEKTHBHAsI, IpakTU4Yeckas padora:
CPaBHUTEIIbHBIM aHAIU3 NPOKAPHUOTHUYECKUX, JYKAPUOTHUYECKUX PACTUTENbHBIX,
JYKapUOTUYECKUX JKUBOTHBIX KIETOK M KIETOK MHOTOKJIETOYHOIO OPTraHu3Ma.
Bunbl neaTenbHOCTH: caMOCTOSTEIbHOE BbIJAEICHUE U (OPMYIUPOBAHUE LIENU
NPAKTUYECKOW padOThl; MOUCK M BhIAEIECHUE HEO0OXOOUMON HHGOpMALMH IS
COCTaBJICHHUSI CBOJHOW TaONUIIbI; CpaBHEHHUE, KIACCU(PUKAIMS Pa3TUYHBIX KIETOK
10 BBIJICJICHHBIM PU3HAKaM.

Crpoenne mnpokxapuornyeckoi kJierku. @Dopma mpokapuor. CrpykTypa,
XUMUYECKUA COCTaB M (PYHKIIMM KOMIIOHEHTOB MPOKAPUOTUYECKON KIIETKHU.
Knerounas crenka. Karcyinsl, cau3ucTeie ClIOM U 4exJIbl. JKTYTUKM M MEXaHU3MBI

nexkeHus. Bopcunku. MewmOpanbl. [{uto3oms u pubGocombl. [eHernmueckuit
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anmapar. Poct u cnocoObl  pa3sMHOXeHMs. BHyTpuuuTomiazmaruueckue
BKJIFOYEHUSI.

[Ipakruka._Ilpaktudeckas pabGoTa: BbIJEICHHE, OKpalllMBaHue, (PUKCUpOBaHUE,
CpPaBHUTENIbHAS  XapaKTEPUCTHKA  YKCYCHO-KHUCIBIX,  MOJIOYHOKHUCIBIX U
MacJITHOKUCIBIX ~Oaktepuil. Popma oOpraHu3aluu: TMapHasi, KOJJIEKTUBHAS,
OpakTU4eckas pabora a:  BblAENEHUE, OKpallMBaHue, (DUKCHUpPOBAHUE,
CpPaBHUTENIbHAS ~ XapAaKTEPUCTHKA  YKCYCHOKHUCIBIX,  MOJIOYHOKHCIBIX U
MAaCJISTHOKHUCIBIX OakTepuil. Bubl nesTeIbHOCTH: CaMOCTOSTEILHOE BhIIETICHUE U
dbopMynpoBaHUE 1IETU MPAKTUUYECKON pabOThI; MOUCK U BBIJIETICHUE HEOOXOIUMO
UH(pOpMAaIMK JJI1 COCTABJICHUsI CBOJHOW TaOIMIIbl; CPAaBHEHUE, PA3IMUYHBIX BUJOB
OakTepuii Mo BbICIICHHBIM TPU3HAKAM.

CrpoeHne JykapHOTH4YeCKOl KJeTkH. HapyxHnas nuTomazmMarnyeckas
MeMOpana.  Crneuuanu3upoBaHHbIE  CTPYKTYpPhl ~ TOBEPXHOCTH  KIIETOK.
Oco0eHHOCTH CTPOCHUS KJIETOYHBIX 000704eK pacTeHuid. Paromuros. [TuHOINTO3.
OcHOBHOE BEUIECTBO LMTOMIAa3Mbl. MUKPOTpYOOUKH. DHAOILUIa3MaTHYeCKasi CETh.
Pu6ocombl. Kommnekc ['onbmxu. Mutoxonapuu. JInzocomsl. KneTounslii LeHTp.
[Inactuasl. Bakyonum pacTUTEenbHbIX KJIE€TOK. OpraHouipl  CIELHAIBHOIO
HazHaueHus. Kiierounele BiitoueHus. SAnpo: 000m0uKa, SIEPHBINA COK, SAPBIIIKO,

XPOMOCOMEBI. dopma OpraHuM3aldM: KOJUICKTHUBHAS, JOKIAIbl YYalIUXCS C
VCIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTUM. BHIbl AEATENBHOCTH: TIOWCK U
BBIJICIICHIE HEOO0XOIUMOU uHpopmanuu; MIPUMEHEHUE METOI0B

WH(GOPMAIIMOHHOTO TIOMCKAa, B TOM YHCJIE C MOMOIIBIO KOMIIBIOTEPHBIX CPENCTB;
IUTAHUPOBAaHHWE YYEOHOTrO COTPYIHHYECTBA C YYUTEIEM M CBEPCTHUKAMU —
omnpeneneHue 1eneil, (yHKUMM y4YacTHUKOB, CIIOCOOOB B3aMMOJAECHCTBUSL TpHU
MOATOTOBKE  JOKJIAAOB.  PerymsaropHble  MexaHu3Mbl  kieTku. OOt
ajantauMoHHbld cuHApoM. [loHsiTHE cTpecca. 3aBUCHUMOCTH aJaNTallMOHHBIX
peakuuii or cuiabl pazapaxutens. CpoyHas W JIOITOBPEMEHHAs ajanTaiusi.
[IcuxosMolMoHaTbHOE HampsiKEeHHE. TUMbl MOBPEXKACHUS KIETOK MPU HEKPO3E.
Amnonrto3. MexaHu3mbl peanuzalMd TUOETU KIETOK mpu amomnroze. Dopma
opraHuzanuu: JeKius. Buubl gesTenbHOCTH: MpeoOpa3oBaHUE  3HAKOBO-
CUMBOJIMYECKOW MOJIENIM C IICJIbIO BBISABJICHHUS OOIIUX 3aKOHOB, OIPEACIISIONINX
PETYIATOPHBIE MEXAHU3MBI KIIETKHU.

Paznen I'eneruka

Teopust. I'eneTnueckuii aHaJIM3 3aKOHOMeEpHoOCTel HacJIel0BaHMs
MounorubpugHoe ckpemuBanue. lLluromornueckue OCHOBBI MOHOTHOPHIHOTO
CKpelIUBaHUs. YCIOBUM MPOSIBICHUS 3aKOHA pacilerieHus. Jlu- u Tpuruopuinoe
ckpemuBaHue.  llutonormyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEILIMBAHUS.
B3aumopeiictBue  renoB.  KommnemenrapHocTs.  Onwuctas.  [lonumepus.
Monudunupyromiee aeiicteue reHoB. HacnemoBanue NpU3HAKOB CIEIUIEHHBIX C
nonoM. Ompenenenre mnona. OcCoOEHHOCTH TMOJOBBIX XpoMocoM. ClerieHHoe
HacJlIeIOBaHUE M KpoccuHroBep. CpaBHEHHME TE€HETHUYECKUX M LHUTOJOTMYECKHUX
KapT XpoMocoM. MexaHn3M KPOCCHHIOBEPA.

[IpakTuka. [IpakTuueckas pabora:puU3n0I0ro-reHeTUYECKue aCIEKThI
AHTOLIMAHOBBIX OKpacoK y pacreHud. Dopma OpraHu3aluu: KOJUICKTUBHAS,

pCUICHUC 3aaaq, IIPAaKTHYCCKaA pa60Ta: (bHBHOJIOFO-FGH@TH‘I@CKI/Ie ACIICKTHI
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AHTOLIMAHOBBIX OKPACOK Yy pacTeHuH. BuIbl AESITeNbHOCTH: CaMOCTOSITEIBHOE
BbIJIeTIeHHE U (POPMYIHPOBAHHUE LEIH MPAKTUYECKOW paObOThI; IOUCK U BBIJCICHUE
HeoOXonuMou MHGOpMallUK TIPU PELICHUU T'eHETUYECKHUX 3aJ1ad; BbIOOp Hambosee
3¢ (PEeKTUBHBIX CIIOCOOOB peIlIeHUs 3a7ad; CTPYKTYPUPOBAHWE 3HAHUM MO TUIAM
B3aUMOJCHCTBUS TE€HOB; YCTAHOBJIEHWE IPUYMHHO-CIEICTBEHHBIX  CBS3EH;
NOCTPOEHUE JIOTUYECKON LIeNH pacCy>KIECHUI MTPU PELICHUH 3a]1au.

N3meHunBOCTL W MeTOABI e€e Hu3y4YeHMs. MyTalMOHHAasT W3MEHYHUBOCTD.
Knaccudpukamus  myranumii.  MHOXECTBEHHBIM — ajuieiu3M.  XPOMOCOMHBIC
nepecTpoMku. leHomHble MyTaumu (monumiouaus). Kapuotumel u MeHo3 y
HNOJIUIUIONHBIX (opM. Myranuu reHepaTuBHble U coMarnueckue. CIIOHTaHHbIE
MyTali. 3aKOH TOMOJOTMYECKHX PSIJAOB HACIEACTBEHHOM HW3MEHYMBOCTH.
NunyuupoBanHble  MyTranud. @Du3nueckhe W XUMUYECKHE  MYTarcHbl.
MopaudukaironHast U3MEHYMBOCTh. CTaTucTHUecKas 00paboTKa pe3ybTaToB.
[IpakTrueckas paboTa: CTaTUCTUYECKUI aHAJU3 U3MEHYMBOCTU KOJIMYECTBEHHBIX
NpU3HAKOB y pacTeHnil. dopma opraHu3alvy: KOJUIEKTHBHAs, PEIICHHE 3aj]ad,
npaKTU4ecKkas padoTa: CTaTUCTUUYECKUN aHAIU3 M3MEHYMBOCTH KOJIMYECTBEHHBIX
NPU3HAKOB y pacTeHWil. Buabl NeATEIbHOCTH: CaMOCTOSTEIBHOE BBIICICHUE U
dbopMynupoBaHUe 1eJId MPAKTUYECKON pabOThl; MOUCK U BHIJCIIEHHE HEOOXOAUMOI
uHpOpMallMM TPH COCTABIECHUM OTYETa IO TMPAKTHYECKOW pabore; BBIOOP
HaubOosee 3¢HEeKTUBHBIX CIIOCOOOB perieHus 3aaa4; GOpMyIupoBaHUE MPOOIIEMbI
OpY  BBISICHEHUM TPUYMH MYTAIMOHHOM HW3MEHYMBOCTH; CaMOCTOATEIbHOE
CO3JlaHUE CIOCOOOB pElIeHUs] MPOOJIEM IMOCTAaBICHHOW 3aJayd; YCTAHOBJICHUE
NPUYMHHO-CIIEICTBEHHBIX CBS3€i; MOCTPOEHUE JIOTMYECKOM IEMU PacCyXICHUIN
IpH PEIICHUH 3a/ay.

Ponb Hac/ieACTBEHHOCTH M cpeabl B () OPMHUPOBAHMM HOPMAJIBHOIO H
MATOJIOTMYeCKH M3MEHEHHOI0 (DEHOTHUIIA YeI0BeKA .

I'ennass mporpamma  4yeinoBeka. AyTOCOMHO-JIOMUHAHTHBIE — HACJEIOBaHUS.
AyTocoMHO-perieccuBHbIe 3aboneBaHusi. HacneactBeHHble OO0NE€3HM 4eTOBEKa.
XpomocomHbie Oone3Hu. IleHnHble Oone3nu. bone3Hu ¢ HacaeACTBEHHBIM
npeapacnonoxkeHueM. OCOOEHHOCTH UelOBEeKa Kak OObEeKTa TI'€HETUYECKUX
yccienoBaHu. MeToapl N3y4YeHUsI TEHETUKU YEIOBEKA: TEHEATOTHYECKUN METO/,
ONMM3HEOBBIA METOM, MOMYJIAIMOHHO-CTaTUCTUYECKU METOM, METOJ TE€HETHKHU
COMAaTHYECKUX KIJIETOK, IIMTOI€HETHYECKUH METON, OWOXMMHUYECKHN METO],
meroasl nu3ydeHus JIHK B reHermueckux ucciienoBaHusax. MeauKO-reHeTHYECKOe
KOHCYJIBTUPOBAHUE.

[IpakTuueckas pabora: U3ydeHHEe T€HETUYECKUX ACIEKTOB I0Jia Yy pacTeHui (uBa
k03bs1). @opma opranuzanuu: KoekTuBHasi, penieHue 3aad, JOKJIa bl yJaluxcs,
pakTU4ecKas padoTa: M3ydyeHUue reHEeTUYECKUX aclEeKTOB IoJia y pacTeHuil (MBa
KO3bs1). Buabl NeATeNbHOCTU: MOMCK M BbIACIEHHE HEOO0XOAUMON HH(OpManuu;
NpUMEHEHUE METOAOB HMH(POPMAIMOHHOTO IOMCKAa, B TOM YHCJIE C TOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB; IUIAHUPOBAHKE YUYEOHOIO COTPYIHUYECTBA C YUUTEIEM U
CBEPCTHUKAMU — ONpeaeieHue I1eneld, ¢GyHKIUNA yYaCTHHUKOB, CIIOCOOOB
B3aMMOJICHCTBUS MPU MOATOTOBKE JIOKJIAJ0B; MOUCK M BBIJEICHUE HEOOXOAUMO
UH(pOPMAINK TIPU PEIICHUH TeHEeTHYEeCKUX 3aj1a4; BeIOOp Hambonee 3(pPpeKkTHBHBIX

CIIOCOOOB pEeIICHHS 3a]1a4.
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Pasnesn 3 JBOJIIOLIMOHHOE YYeHHE

Teopus. Teopusi ectrectBeHHOro oroopa Y. lapsuna .

HacnencTBeHHOCTP M M3MEHUYHMBOCTh OpPraHU3MOB. JlOKa3aTelbCTBa HBOJIIOLUA
OPUPOJIHBIX BUIOB. YueHue (popmMax M3MEHYMBOCTU OpraHu3mMoB. Poib BHeHIHeil
cpeabl B BOZHMKHOBEHHM W3MEHYHMBOCTH OPraHU3MOB. Te€OopHsi MCKYCCTBEHHOIO
oroopa Y. [lapsuna. ®opMbl UCKyccTBeHHOro 0TO0opa. bopb0a 3a cyiiecTBoBaHueE:
pUYUHEI U crieactBus. opMbel 60psOBI 3a cymecTBoBaHus. EcTecTBeHHBIN 0TOOD:
OINpENETICHNE, MEXaHNU3M JCHCTBHUS, pE3yibTar.

[Ipaktuka. dopma opraHu3zaluuu: KOJUIEKTUBHAA. BUIbI AEATEIBHOCTHU: MOUCK U
BBIJICIICHUE HE00XOMMOM uH(pOpMaIny; IIPUMEHEHUE METOI 0B
UH(POPMAIIMOHHOTO TOKMCKAa, B TOM YHKCJIE C MOMOIIbIO KOMIIBIOTEPHBIX CPENCTB;
IUTAHUPOBAaHWE YYEOHOTO COTPYIHHYECTBA C YYUTEIEM M CBEPCTHUKAMU —
onpezesieHne 1ener, (QyHKUUA YyYaCTHHKOB, CIIOCOOOB B3aMMOACUCTBUSI MPH
IOJATOTOBKE JIOKJIAJIOB; MOCTAHOBKA BOIIPOCOB — WHULMATUBHOE COTPYAHUYECTBO
B MOKCKE U cOope nHGPOpMaIIMHU SISl BBITIOIHEHUS TOKJIAI0B U MPE3EHTAIUH.
CuHTeTH4YeCKas TeOPUs IBOJNIOINUA. MUKPOIBOIIOIUA

[Tonymsitust — dopma cymecTBoBaHus Buaa. M3MeHUYnBOCTh 0co0el B MOMYISAIIAN
NOJ] BIMSTHUEM IKOIOTHYecKUX (hakTopoB. MexaHu3M BO3ZHUKHOBEHUS aJanTalyii B
MOIYJIALIUU u 150, OTHOCHUTEJIbHBIN Xapakrep. JleMorpaduueckas,
IPOCTPAHCTBEHHAas: M  JKOJOTMYECKas CTPYKTypa mnonyasauuu. JluHamuka
YUCJIICHHOCTH TOMYNAIMHU. buonoruyeckuid moauMop@pu3M MHOMYIALUHA. YCIOBUS
JUTUTEBHOTO CYIIECTBOBAHUS TOMysiuuu. [lomynsaiust — KOMIOHEHT 3KOCHUCTEMBI.
JluHamMuka #  yCcTOMYMBOCTH 3KocucteM. Camoperynamus. Cykueccuu B
skocuctemax. Popma OpraHu3alUu: KOJJIEKTHUBHAS, pEIIeHHWE OMOJIOrMYeCKHUX
3a1a4, padoTa ¢ KOMIBIOTEPHBIMH MporpaMMaMu. Bubl AESITENIBHOCTH: TIOUCK U
BBIJICTICHUE HEO0OXoAuMoN uH(OpMalMu NpU peuieHUur OWOIOTHYECKUX 3aj1ad;
BEIOOp Hambosee 3P(GEeKTUBHBIX CIOCOOOB PEHICHUS 3a/1a4; CTPYKTypUPOBAHHUE
3HaHUN 1O TeMe «MUKPO3BOIIOLUA»; YCTAHOBIEHUE MNPUYUHHO-CIIEICTBEHHBIX
CBA3EH; IIOCTPOEHUE JIOTMYECKOM LENW PpacCyXACHUW NpPU PEUICHWH 3a]1ad;
HAOMIONICHNE 3a JIEMOHCTPAIMSMHU YUHTENs; OOBSICHEHHE M WHTEpIpeTaIus
HAOJI0IaeMbIX SIBJICHUH; aHAIN3 IPpa(UKOB, TaOIHII, CXEM.

DaKTOpPHI IBOJIOIHUH.

HacnencrtBenHass W3MEHUMBOCTh KakK Marepuall 3BOJIOLUH. DBOJIOLMOHHAS
XapakTtepucTuka myranuid. Hopma peakruu renotruna. Moaudukanuu, ux poib B
sBonmonnn. M3omsmun. Mexanus3M. DBOMIOLMOHHAS POJb U30MALMN. Murpanuu u
UX POIb B M3MEHCHUU TEHETHYECKOH CTPYKTYypbl monyiasmuu. DopMbl
MEXIOMYIALNOHHBIX  OTHOHIEeHWWA. [lpuumnbl u  cieactBus OopbOBI 32
cyliecTBoBaHue Kak (akrtopa sBomtouuu. CoBpeMEHHbIE MPENCTABICHUS O
€CTECTBEHHOM O0TOOpe Kak BeaylieM (aktope 3Boiatouud. GopMbl €CTECTBEHHOIO
or6opa. CpaBHUTENbHBIA aHAJIU3 €CTECTBEHHOTO M MCKYCCTBEHHOTO OTOOpa M UX
PE3YJIBTATOB.

[IpakTuueckast paboTa: pe3yinbraThl HCKYCCTBEHHOTO OTOOpa Ha MpUMEpPE COPTOB
KYJIBTYpHbIX pacTeHuil. dopma opraHu3aluu: KOJUIEKTHBHAsA, IpaKkTUYecKas
paboTa: pe3yapTarbl HUCKYCCTBEHHOIO OTOOpa Ha NPHUMEPE COPTOB KYIBTYpPHBIX

paCTeHHI;'I. BI/IIH)I ACATCIIBHOCTH. CaMOCTOATCIIbHOC BBIACIICHUC "
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dbopMyTHpOBaHUE 11U MPAKTUYECKON PabOThI; MOMCK U BbIJIEJIEHUE HEOOXOIUMOM
uHpOpMaIMK;, CTPYKTYPUPOBAHHWE 3HAHWK 1O pe3ylibTaTaM MCKYCCTBEHHOTO
oT0opa; MOCTaHOBKAa U (POPMYITUPOBAHUE MPOOIEMBI, CAMOCTOATEIHLHOE CO3JaHNE
aJNTOPUTMOB  JAEATEILHOCTH TPU pEHIEHUHU MpoOJIeMbl; MPOTHO3ZUPOBAHUE
pPEe3yABTaTOB MPAKTUYECKON pabOThl; KOHTPOIb B (OpME CIMYEHUS JIMYHBIX
pe3yapTaToB W pe3ylbTara C 3aJaHHbIM JTAJOHOM C LENbl0 OOHapyKEeHUs
OTKJIOHEHHUH OT HETO.

Bua. CoBpemenHnast Guonoruyeckasi Konuenuus Buaa J. Matiepa. [lokazarenscTBa
peanbHOCcTH BUa. Kpurepuun Buaa. Ctpykrypa Buna. [lonynsinuonHast cTpykrypa
Buna. ['mOpuanas 30Ha, reorpaduyecKuil M30JAT, KJIMHAJIbHAS HW3MEHYHBOCTD.
[Ipouiecc 00pa3oBaHMsl HOBBIX BHJIOB. AJLIONATPUYECKOE, CUMIIATPUUECKOE U
naparnarpuieckoe BHA000pa3oBaHue. KoMIiekCHOE ACHCTBHE HBOIOIMOHHBIX
¢dakTopoB B s3kocucTeMax. MICKycCTBEHHbIE SKOCUCTEMBI U KX OCOOEHHOCTH.
[TpakTtrueckas pabora: MOp(HOIOrHISCKUA KPUTEPUN BHIa HA PUMEPE BUIOB U3
pona kieBep. Popma opraHuzanuy: KOJJICKTUBHAs, TMpakTUYecKas padora:
MOp(oNIOruyecKkuii KpUTepuii BUIa Ha MpUMeEpPe BHUIIOB U3 pojaa kiesep. Buabl
NEATENHbHOCTH:  CaMOCTOSTEIBHOE  BBIAICICHHE W (opMynmpoBaHWE TIENH
NPAKTUYECKOW paboThl; MOUCK W BbIAENeHHE HeoOXonuMon HHGOpMaluud TpH
COCTABJICHHM OTYETa MO0 NPAKTUYECKOW padoTe; IJIaHUPOBAHHE Y4EOHOTrO
COTPYIHHYECTBA C YYUTEIEM U CBEPCTHUKAMU — OIpeneseHue 1emnei, QyHKIun
YYaCTHUKOB, CIIOCOOOB B3aWMOJICHCTBUS; TOCTAHOBKA BOMIPOCOB — HHUITUATUBHOE
COTPYIHHYECTBO B IMOMCKE U cOOpe nHDOpMATTHIH.

EanHcTBO KMBOH M HeXMBOW NMpHpoabl AOHOTCHHBIN CHHTE3 OPraHMYECKHX
BEIIECTB B YCJIOBHUSX BOCCTAaHOBUTEIBHOM aTMoc(epbl. ITarbl MOSBICHUS
CJIOKHBIX OPraHUYECKUX BELIECTB. JBOIIOLMOHHBIE BO3MOKHOCTH YIIIEBOJOPOAOB.
DOBONIOLMSL OpPraHMYECKUX coenuHeHui. OOpa3oBaHHME NEPBUYHBIX KIETOK —
Hayasio Ouonoruyeckoi sBomtonuu. CaMOopraHu3alus CIOKHBIX OPraHUYECKUX
cucteM. KiileTouHO€ mMUTaHWE, BHYTPHU- U BHEKIETOYHBIA romeocta3. OCHOBHbIE
yepThl ku3HU. DopMa oOpraHM3alUM: JIEKIMUs, KOJUIEKTHBHas, padoTa C
KOMITBIOTEPHBIMU TIporpamMmamu. Bupbl gesTenbHOCTH: Mpeodpa3oBaHUe 3HAKOBO-
CUMBOJIMYECKOM MOJICNIH C II€JIbIO BBISBICHUSI OOILIUX MPU3HAKOB, OMPEICIISIONINX
€IUHCTBO KWBOM W HEXKHBOW TMPUPOABI, HAOMIONEHHWE 3a JEeMOHCTpPAIHSIMU
yuuTessi; OObSICHEHWE W MHTeprpeTanusi HaOIonaeMblX —SBJICHUN; aHaIU3
rpaduKoB, TaONHUII, CXEM.

Pasznesa ImOpuorenes

Jenenue kiaerok. Mwuto3. Mwurtorndyeckuii UMKI. [{UTOMOrHMYEcCKHMEe OCHOBBI
Oecrosoro pa3sMHOXKEHHUS. ODHAOPENnpoxyKius. [IpomomKUTENbHOCTh KU3HU
kierok. [lomosele xierku. Meio3. LluTomornyeckue OCHOBBI  IOJIOBOIO
pasmMHokeHus. Dopma OpraHuzalvu: KOJUIEKTHBHAs, IMpakKTHUeckas padora c
MUKPOCKOIIOM.  BHIBI  [€ATEIbHOCTU:  CaMOCTOSITEIBHOE  BBIACICHHE U
dbopMynpoBaHUE 1IETTU MPAKTUYECKON pabOThI; MOUCK U BBIICICHHE HEOOXOAUMOMN
uHGOpMAIIMK TMPU COCTABIIEHUU OTYETa IO MPAKTUYECKOW padoTe; MIaHuPOBAHHUE
y4eOHOr0 COTPYIHUYECTBA C YUYHUTENEM W CBEPCTHUKAMU — OMPEICICHHUE IIeIEH,
(GyHKIMHA YYaCTHHUKOB, CIOCOOOB B3aMMOJACHCTBHS; MOCTAHOBKA BOIPOCOB —

WHUIIMATUBHOE COTPYIHUUYECTBO B ITOMCKE U cOOpe MHGOPMAITUH.
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Pa3putue opranmsma um cpeaa. BoemHsas cpega M HeoOXOAUMBIE YCIOBUS
pa3BuTHs. DMOPHOHAJIBLHOE Pa3BUTHE M BHYTPEHHSSA cpena. DK30racTpyIsius.
OMOpPHOH U OMOoTHYECKUE (PaKTOPHI CPEIbI.

dopma opraHu3alMM: JeKuusd Bunabl nesaTenbHOCTH: MpeoOpa3oBaHUE 3HAKOBO-
CHUMBOJIMYECKON MOJIETH C LIENbIO BBISBICHUS OOIIMX MPU3HAKOB, OMPEACIISIOMINX
€IMHCTBO UBOM M HEXKHMBOW MPUPOAbI; HAONIONEHUE 3a JEMOHCTPALMSIMHU
yuuTend, OObSICHEHHE W MHTEpHpeTanus HaOMIonaeMbIX SIBICHUMN; aHaJIu3
rpaduKoB, TAOJIMII, CXEM.

Becnosioe pasMHOXkeHHe, COMATH4YeCKHMH 3MOpHOreHe3 M pereHepamus.
Mopdodusuonoruueckass OCHOBa NPOIECCOB OECHOIOr0o pPasMHOXKEHHUS U
OCOOEHHOCTH pa3BUTUsl mpu OecrogoM pa3MHOkeHUU. Kriaccudukanms
pEreHepaloOHHbIX SIBJIEHUM, IOHITHE O COMaTUYECKOM 3MOPHOrEHE3E.

dopma opraHuzanuu: JeKus Buabl nesareabHOCTH: MpeoOpa3oBaHUE 3HAKOBO-
CUMBOJIMYECKON MOJENH C LIEIbIO BBISBICHUS OOIIMX MPU3HAKOB, ONPENEISIOMUX
€IMHCTBO JKUBOM M HEXMBOW MPUPOABI; HAOMIONEHUE 3a JIEMOHCTpALUSIMU
yuuTesns; OObSICHEHHWE W MHTeprpeTauuss HaOIonaeMblX SBJICHUN; aHaIHU3
rpaduKoB, TaOIUII, CXEM.

OnTorenes um 3Boonusi. buoreHernueckuii 3akoH. Pexamurymsinuu. Teopus
¢mmmOpuoreneza  A. H. CesepueBa. Oomtouus oHTOoreHesza. @Popma
OpraHM3allMy: KOJUIEKTHBHAs, JOKJIAAbl yyamuxcs. Buasl JesTenbHOCTH:
IUTAHUPOBAHUE CTPYKTYPHI TOKJIaJa C y4€TOM KOHEUHOTO Pe3ylibTaTa; COCTaBICHUE
IUlaHa W TOCJIEI0BAaTeIbHOCTH  JICHCTBUM;  IUIAHMPOBAHHE  Y4eOHOTro
COTPYIHHYECTBA C YYUTEIEM U CBEPCTHUKAMU — OIpeneseHue uenei, GyHKIun
YYaCTHHUKOB, CHOCOOOB B3aUMOJEWUCTBHS; MOHUCK M BbIIEIEHUE HEOOXOIUMOMN
UHpOpMaIK; TPUMEHEHHE METOI0B MH(POPMAIMIOHHOTO MOMCKA, B TOM YHUCIE C
MIOMOIIbI0 KOMIBIOTEPHBIX CPEICTB; OCO3HAHHOE W IMPOU3BOJIBHOE IMOCTPOEHUE
PEYEBOro BHICKA3bIBAHMSI B YCTHOM M MUCHhbMEHHOM (opme.

IMOpPHOI0TUs pACTeHU N

Cnoporenes. MuxkpocnoporeHes. Makpocnoporeses. I'amerorenes.
MuxkporameroreHes. Makporamerorenes. JIBoliHHOE OILUIOIOTBOPEHHUE.
Heperynsipubie TUNBI MOJOBOTO pa3MHOXeHUs. PopMa oOpraHu3alMu: JEKLUS.
Bunel nestensHOCTH: npeoOpa3oBaHUe 3HAKOBO-CUMBOINYECKONW MOIENHU C IIEBIO
BBISIBJICHUSI OOLIUX TPU3HAKOB, OMNPENESNSIONUX EIUHCTBO >KMBOM U HEXKUBOU
OpupoAbl; HAOMIOACHHE 3a JEMOHCTPAlMSIMU  y4uTelsl; OOBsICHEHHE U
MHTEpIpeTalus HaOMI0IaeMbIX SIBICHUIN; aHAINU3 TPA(UKOB, TAOIHUII, CXEM.

I[nanupyembie pe3yabTaThl 0CBOEHUSI MPOTrPaMMbI

JINYHOCTHBIE pe3yIbTAThI:

o 3HaHUSA OCHOBHBIX IIPUHLNIIOB U MPABUJI OTHOLIEHHUS K KUBOM IIPUPOLE;

o pa3BUTHE NTO3HABATEIbHBIX UHTEPECOB, HAIIPABICHHBIX HA U3YYCHUE KUBOU
IIPUPOIBI;

o Pa3BuTHe MHTENIEKTYyaIbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PACCYKICHUS,

dHAJIU3UPOBATh, CPABHUBATD, JICJIATh BBIBOALI U z[pyroe);
® ACTETUYECKOIO OTHOIICHUS K >KUBBIM OOBEKTaM.
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MeTtanpeaMeTHbIe pe3yJabTaThl:
o OBJIQJICHUE  COCTABISIONIMMHM  HCCIIEIOBATEIbCKOM W IPOEKTHOMN
NCSITeIFHOCTH: YMEHHE BHUICTh MPOOJIEMY, CTaBUTh BOIIPOCHI, BBIJIBUTATH
TUIOTE3bl, JaBaTh OIPENEICHUS TMOHATUSAM, KiacCUu(DUIMPOBaTh, HAOIIONATH,
NIPOBONUTH JKCIEPUMEHTHI, JI€aTh BBIBOALI M 3aKIIOUEHUS, CTPYKTYPHPOBATh
Marepuall, OObSICHATb, JOKa3bIBaTh, 3AIIUIIATh CBOU HJICH;
o yMEHHE paboTaTh C Pa3HBIMA HUCTOYHHKAMHU OHMOIOTMYEeCKOW WH(MOPMAIIHH,
aHAJIM3UPOBATh M OICHUBATh WH(MOpMAINIO, MPeoOpa3oBbIBaTh WHMOPMAIUIO U3
OfHOM (hOPMBI B IPYTYIO;
o YMEHHE aJeKBAaTHO HCIIOJIB30BaTh PEYEBBIC CPEACTBA ISl JUCKYCCHUH U
apryMeHTallid  CBOEW  TMO3UIIMHU, CPAaBHMUBATh  pa3Hble TOYKH  3PEHHUS,
apryMEHTHPOBATh CBOIO TOUYKY 3PCHHS, OTCTAWBaTh CBOIO MO3UIIHIO.

IIpenmeTHbIE pe3y/ibTAThI:

B no3naBarensHOM (MHTEIIEKTYaIBHOM) cdepe:

o BBIJIEJICHUE CYIIECTBEHHBIX IPU3HAKOB OHOIOIMUECKMX OOBEKTOB U
IPOLIECCOB;

o KJIacCUPUKAIMsI —  OINpelNeieHHe MPUHAIIEKHOCTH OHUOIOTUYECKUX
00BEKTOB K OMPEAEICHHON CUCTEMAaTUYECKOU IPYIIIE;

o 00BbsICHEHUE POJIM OUOJIOTMH B IPAKTUYECKON AESITEIbHOCTH JIIONEH;

o CpaBHEHHE OMOJIOTrMYECKUX OOBEKTOB U MPOLIECCOB, YMEHUE JIE€NaTh BHIBOJIBI
¥ YMO3aKJIIOU€HHUSI HA OCHOBE CPABHEHUS;

o yMeHHE padoTarh ¢ ONPEAEIUTENIMU, Ta00PaTOPHBIM 00OPYIOBaHHUEM;

o OBJIaJICHUE METOJaMU OMOJOrMYECKONM HaykW: HAONIONEHHE M OIUCaHUE

OMOIIOTMYECKUX  OOBEKTOB W MPOIECCOB; IIOCTAHOBKA  OMOJOTHYECKUX
AKCIIEPUMEHTOB U O0BSICHECHHE UX PE3YJIbTaTOB.
B nennocTHO-OpHeHTAIIMOHHOM cdepe:

o 3HaHWE OCHOBHBIX MPABHJI IOBEJICHUS B IPUPOJIC;
o aHaJlM3 U OIIEHKA MOCIEICTBUHN NEATEIHLHOCTH YeIOBEKa B TIPUPOJIC.

B cdepe TpynoBoii gesTeNbHOCTH:

o 3HaHME U COOMIOICHNE MPaBUI PabOTHI B KAOMHETE OUOJIOTHH;

o coOntofieHne mpaBuia  paboOThl ¢  OMONOTMYECKUMH TpudbopamMu U
UHCTPYMEHTaMHU.

B scrernueckoii chepe:

o OBJIA/ICHHNE YMEHHEM OIICHHWBAaTh C JCTETHYECKOW TOYKU 3pEHHS OOBEKTHI

YKABOM TIPUPOJIBL.

VYyamuecs OyayT 3HaTh:

. y4Jal[uincsT yMmeeT IMOHUMAaTh MPOLECCHI, MPOUCXOASIINE B OKPYKAIOIIEM
MHUpPE Ha OCHOBE COOCTBEHHBIX HAONIOICHUN M €CTECTBEHHOHAYYHOIO TMOAXOMa,
dbopMynupoBaTh HAYYHO 0OOCHOBAHHBIE BHIBOJIBI;

. yUaluiicss BiageeT HaBbIKAMHM aHalu3a HWH(OpMAlMM U TPEACTaBICHUS
nepes ayIuTopuen pe3yiabTaroB CBOel paboThI;
. YYAIIUICSA TEMOHCTPUPYET OTBETCTBEHHOE OTHOLIEHUE K IPUPOAE POTHOIO

Kpasd, IPpUPOAHOMY JOCTOAHHIO CBOEH CTpaHbI, INTAHCTBI B ICJIOM,
s yanlHﬁCH BJIaaCCT I/IH(bOpMaLII/IOHHBIM IIOTCHOHAJIOM O IIYTAX IIOCTPOCHHA
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WHIUBHIYaIbHON MPpo(eCcCHOHATbHON TPAEKTOPHUH.
VYyamuecst 6ynyT oOydeHsbl:

. yuaniuiics Binajaeer 1adopaTopHbIMU TpruOOpamu;

. JEMOHCTPUPYET HEKOTOpble MOP(POMETpUYECKHE U  (U3HOIOTHUYECKHE
NOKA3aTeNHN 3/10POBbs IIKOJIBHUKOB;

. YMEET CTaTUCTUYECKH 00padaThIBaTh pe3yJbTaThl UCCIEIOBAHUNT;

. YMEET NMPEACTABIATh CBOM PE3YJBTaThl IEPE ayIUTOPUEH;

. yMeeT padoTaThk C HAyYHOU JIUTEpaTypoi;

. yMmeeT OQOpMIISATh pe3yJAbTaTbl CBOMX MCCIEAOBAaHUNA B BUIE TE3UCOB

pedeparoB u crarei.
KajsienaapHublii yueOHbI# rpapuk

Taommuma Ned

Ne I'ox 00y4ennst Oo6bem Bcero Koa-Bo
V4. yueOH yY4. JHeH
4acoB bIX
Hejlelb

Pexxum
padoTsI

1 IlepBrIii rox 72 35 72
oOyueHus

23aHATHS
(mo
cpenam,
yeTBepra
M)

B

HEJIEI0
o 45
MUHYT

2 Bropoii ron 136 35 136
o0ydeHus

23aHATHA
(o
cpenam,
YeTBepra
M)

B
HEACIIO
o 45
MHHYT
MHUHYT

3 Tperwnii rox 136 35 136
o0yJeHus

23aHATHSA
(o
cpenam,
4yeTBepra
M)

B
HEJIEITI0
o 45
MUHYT

YciaoBus peaIu3anuu nmporpamMmmabl
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MaTepI/IaHbHO-TeXHI/I‘leCKOC o0ecreueHue

Cozmanme  nentpa  «Touka  pocra»  mpeamonaraer  pa3BUTHE
oOpa3oBaTenbHONH HHPPACTPYKTYPHI 00I1€00pa30BaTEIbHON OpraHW3alliy, B
TOM YHCJI€ OCHAIlIEHUE 00111e00pa30BaTeIbHON OpraHU3aINu:

. 000Opy/I0BaHUEM, CPEJCTBAMHU OOYUYEHMsI U BOCIUTAHUS JUIS U3ydeHus (B
TOM YHCJI€ SKCIEPUMEHTAIILHOT0) MPEIMETOB, KYpCOB, JUCHUUILUIUH (MOIYJICH)
€CTECTBEHHOHAYYHOW  HAMNPABJIEHHOCTH  MNpPU  pEeAM3allil  OCHOBHBIX
00111e00pa30BaTENIbHBIX MPOrPAMM U JIOMOJTHUTEIBHBIX 00111€00pa30BaTEIbHBIX
IporpaMM, B TOM YHUCJE JUIsl PACHIUPEHUs] COACpPKAHWUSA y4deOHOTOo mpeaMera
«Duszukay;

. 000py/I0BaHUEM, CpPEICTBAMU OOYYEHHs] W BOCIUTAHUS NI pealu3aluu
porpaMm JTOTIOJIHUTEIIBHOT O o0Opa3oBaHus €CTECTBEHHOHAYYHOU
HaIIPaBJICHHOCTH;

. KOMITBIOTEPHBIM U UHBIM 000pY/10BaHUEM;

MartepuanpHO-TexHUYeCKas 0a3a meHTpa «Todka pocta» BKIIOYAaeT B ceOs
udpoBbIe 1abopaTopun, HAOOPHI KIACCUUECKOTO 000PYIOBAHUS JIJIsi IPOBEACHUS
NPAKTUKyMa.  YUYWUTbIBasg  NPAKTUYECKUWA  OMBIT  NMPUMEHEHHUS  JTAHHOTO
000pyIOBaHUS Ha YPOKaxX M B MPOEKTHO-UCCIIEIOBATENECKON ACITETbHOCTH.

Ouenovynbie MaTepHaIbl 00pPa30BaTEbHOM POrPAMMBI
DopMBbI ATTECTALMM:
YPpOBEHBb JOCTHIKEHUN YUAIIUXCS ONPEAEISETCS B PE3YyJIbTATE:
e HaOJIFO/IEHNS aKTUBHOCTH HA MPAKTUKyMaXx;
e Oecellbl C yJaluMucs;
e yMeHHUE paboTaTh C AITOPUTMAMU PEIICHUs 3a/ad.

Cnmcok uCnoJIb30BAHHOM JIUTEPATYPHI:

1. buomnorus «I[TokpbpITOCEMEHHBIE pacTeHus: CTpOEHUE U
KUZHEIEATETHHOCTDY -

2. 6 xmacc nuHelHbd Kype B. B. Ilaceunuk, Beptukans - MockBa «/Ipodan-
2020r

3. Axumymikus, W. 3anumarenshas Ouonorust / Uropp Axumymikus. — CIIO.:

Awmdopa, 2015. - 319 c.
4, Anaromuueckuit atnac / Ilon pen. A. WM. bopuca. — Munck, 2011. — 256 c.:
WIIL.

5. Anaromusi yenoBeka. Temo. Kak »to paboraer/ mon obmeit penakiueit I1.
AoOpaxawmca: [nep. ¢ anri. A. AuBaepa]. — M.: ACT, 2018. 256 c.: uin.
6. bunuy, I'. JI. Anatomus u dusmonorus: 6onbinon monyaspHsiii ariac / I JIL.

bununy, E. 0. 3uranosa. — M.: U3narenscTBo «D», 2017. — 272 c.: u.
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1. CanoBunuenko, lO. A. bwuomorms: mnomaroBas mnoxaroroska / HO.A.
CagoBarueHko. — M.: Dxkemo, 2016. — 320 c.

8. CrnpaBouHUK 1O JieKapcTBEeHHBIM pacTeHusM. / [log pen. 3amopoxkHoro, A.
M. — M.: JlecH. mpom., 1988. —415 c.

Q. NurtepHeT-pecypcsl o pa3HbiM pazzaennam Kypca «bUOJIOT U »

YEJIOBEK

10.  http://school.bakai.ru/?id=newpb041220101544 — OGakaii - BUpTyaJbHas
IIKOJIA 110 OMOJIOTHH;

11.  http://muzey-factov.ru/tag/biology - my3eit pakToB 0 yenmoreke;

12.  http://humbio.ru - Pecypc «ba3a 3HaHuUi 110 OMOIIOTHU YEIOBEKa)» COACPKHT
y4eOHHK 10 MOJICKYJISIPHOM OMOJIOTHHU YeioBeKa, OMOXUMUH, (PU3UOTOTHUH, TEHHOM
U OETTKOBO MHXKEHEPUH;

13.  http://www.sci.aha.ru/biodiv/index.htm - Pasmen (buopasnooOpasue wu
oxpaHa npuponsl) Web-atnaca «310poBbe U OKpykaromas cpena». CrnenuaniucToB
HaBEpHSIKA 3aMHTEPECYET MACIITAOHBIN TeMaTUYeCKUi HH(POPMAIIMOHHBIM MaCcCHUB
UH(GOPMALIMOHHBIX pecypcoB 1o OuopasHooOpasuio Poccum. Takxe wumeercs
BO3MO)KHOCTh HAHTH HEOOXOAMMYIO HH(POPMAITUIO B MHTEPAKTHBHOW 0a3e JaHHBIX
«Poccust B mmdpax» (ThicSiuM MoOKa3aTesne Mo BCeM peruoHam cTpaHsbl). Takke
pa3menieHa onnalHoBas kaprorpaduueckas cucrema DataGraf.Net, no3Bosnstomas
«Ha JIETY» CTPOUTDH KapThl, (B TOM YUCJIE COOCTBEHHbIE) U MPOU3BOAUTH aHAIU3 HX
CyHEpIIO3ULIUN;

14.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Oxpyxaromast cpena u
310poBbe HaceneHus: Poccumy. KoMIuiekCHbIN Tpyl, B KOTOPOM paccMaTpUBAIOTCS
B MEPBYIO odepenb (HaKTOphl M MPUYHHBI, ONPEISISIoNe 310poBhe Hauu. OKOoJI0
200 croxeroB, 6osee 400 kapT U quarpamm;

15.  www.molbiol.edu.ru - Amnaromus u Qu3MONOTUA YeNoBeka. HaydHo-
nonyJsipHbIil cailT. baza 3HaHuil mo Ouosioruu yenoBeka. GU3HONIOTHS, KIETOUHAS
OuoIorusl, TCHETHKA, OMOXHMUS;

16.  http://www.psy.msu.ru/illusion/ - 3purensHbie WUTO3MH W (ESHOMEHBI
(paxynsrer ncuxonoruu MI'Y umenn M. B. JlomoHOCOBa).

XNBOTHBIE

17.  www.entomology.narod.ru/index.html - «MapOpMaIMOHHO-TTONCKOBBINA CaiT
WIH «IIOYTH BCE» MO0 IHTOMOJIOTUMY. BoJbIoe KOMMYEeCTBO KaueCTBEHHBIX CCHUIOK
Ha PYCCKOSI3BIYHBIC CAWTHI, MOCBAIMICHHBIE BCEM CTOPOHAM >KW3HHU DPa3IUIHBIX
TPYII YIEHUCTOHOTUX, a OOJbIIE BCETO — HACEKOMBIX;

18. http://www.zooclub.ru/ - «300kny0 (Bce 0 KHMBOTHBIX)». Camas
pazHooOpa3Hasi WILTIOCTPUPOBaHHAS WH(OPMAIIHS, KaK O KU3HU TUKUX KUBOTHBIX,
TaK U O JOMAalIHUX JroOUMIaXx. Bo3MOXKHO monyyeHue O0ecriaTHOM KOHCYJIbTalluu
10 CONIEPKAHUIO U BETCPUHAPHUH;

19.  http://www.zoospace.narod.ru/ - «3ooorusy, IpeaoCTaBaseT MaTepual B
OCHOBHOM O cO0akax M KOIIKaX: PEKOMEHJIAINU 10 UX COMCPIKAHHUIO W JICUCHHMIO,
HOPMAaTUBHBIE TOKYMEHTHI, HHHOPMAIIUIO O KIy0aX W MUTOMHHUKAX, OOBSIBICHUS O
NPO/IAJKE U BHICTABKAX);

20. http://povodok.ru/en/ - «IloBogoK», ONWMH M3 CaMbIX IIOJHBIX CaWTOB,
MOCBSIIIEHHBIX JOMAITHUM KHUBOTHBIM;
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21. https://apus.ru/ - «O HemoOeauMOM JTIOOBH K KMBOTHBIMY», MHTEPECHAs M
pazHooOpa3Hast umH(oOpMaIusi O CaMbIX PAa3IMYHBIX JKUBOTHBIX. OCOOCHHOCTH
nozdopa mMarepuasia U €ro U3JIOKEHHs JIEal0T 3TOT CAalT XOPOIIUM MOMOIHUKOM
YUUTEIIO;

22.  http://www.petslife.narod.ru/ - «/lomaminue >xuBoTHBIE». CalT IMOCBSAIICH
JIOMAITHUM  KMBOTHBIM. (OCOOEHHOCTSIM yXOla W COJCEP)KaHHWS JTOMAIITHUX
KUBOTHBIX;

23. http://bigcats.ru/ - «bonbiue komkuy. CalT MOCBSIIEH MPEICTABUTEIAM
CEMEICTBA KOIIAYbHX;

24.  http://www.filin.vn.ua/ - MnmrocTpupoBaHHasl SHIMKIONEAUS KUBOTHBIX. B
paszenax SHIMKIONEINN COOpaHO OOJIBIIOE KOJIMYECTBO MarepuajoB 000 BCeX
BUJIaX )KUBOTHBIX. Marepuai 60raro WUTIOCTPUPOBAH, CHA0KEH CCHUTKAMU;

25.  http://www.apus.ru/ - Pecypc «O HenmoOeaumoii 100BU K 5KMBOTHBIMY» — 3TO
UHTEpecHass U pazHooOpa3Has MH(OpMALMS O CaMbIX PA3IUYHBIX KUBOTHBIX.
OcobenHnoctu mogadopa MaTepuaia | €ro U3JIKEHUS JCNAl0T 3TOT CAUT XOPOIITUM
TIOMOIITHUKOM YYHTEIIO;

26.  http://www.fishworld.narod.ru - Peiouii mup. Pecypc mOCBSIIeH MOTHOCTHIO
ATUM TPEACTABUTENSIM KUBOTHOro wmupa. Knaccudukauus, HTpPOUCXOXKIICHHE,
ABOJIIOLIUSL PBIO, OMacCHbIE PHIOBI U MHOTOE JAPYTOE€.

PACTEHUA

27.  http://www.herba.msu.ru/russian/index.htmi- O0OTaHUYECKUI cepBep
MockoBckoro ynuBepcutera. OnuH u3 Hambolee H3BECTHBIX BO BCEM MHpE
POCCUICKUX OMOJIOTMYECKUX PECypcoB, HUMEIOIIMNA BEepCMUM Ha 8§ s3bIKax.
borannyeckre HOBOCTH (B T. 4. MOAPOOHBIA KajeHAAapb KOH(EpEeHLHii), caillThl
Oorannyeckux mnoapazaeneHuit MI'Y, Oubmuoreka uU300paKeHUN pacTEHUH,
Ouorpadguueckuil pasien «kjaccuku Hayku». Kpome marepuanoB mo OoraHHKe
o0mero xapakTepa, Ha caiTe pa3MelIeHbl marepuaibl 0 boTranmdyeckoM canae
yHUBepcuTera, 00 yHuBepcuterckoM [epbapuu umenu [I. II. Ceipelimukosa,
NpeCTaBlIeHa CTApUHHAS KOJUIEKIIUS U3 ero (JOHIOB;

28.  http://www.lapshin.org/club/plants.htm - «MockoBckuit Kiny0 koMHaATHOTO
I[BETOBOJICTBAY;

29. http://tea.volny.edu/index.php - «Yaii» — xuBasg SHIMKIIONEINAS Yasi U €ro
TpaAUIMi — wucTOpUs 4yas, OOTaHMKA U BBIpALIMBAHUE 4Yas, XUMHUS Yaf,
IPOM3BOJICTBO Yasi, BUJBI Yasi, YIIAKOBKA M XpAaHCHUE Yas, 3aBapuUBaHUE 4asi, yail U
3JI0POBBE.
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