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1.IlosicHuTeIbHAS 3aATIMCKA

JlononuurtensHas oOuieoOpa3zoBaTenbHas oOliepa3BuBaromias nporpamma «B mupe

OMOJIOTUU»UMEET €CTECTBEHHOHAYYHYIO HAIlPaBIEHHOCTh, U pa3padoTaHa Al jJeTei

13-15 nerIlporpamma «B wmupe Ouonmorum» HarpaBieHa Ha (QOPMHUpPOBAHUE Y

ydaluxcsik MHTEpeca K HU3Y4YCHHUIO OWOJIOTMH, pPa3BUTHE IPAKTHUYECKUX YMEHHUI,

MPUMEHEHUE MOTYYEHHBIX 3HAHUW HA MPAKTUKE, TOJTOTOBKA yYalUXCs K YUacTHIO B

OJMMIIUATHOM JBUKEHUHU.

Peanuzanuss naHHOM mNpOrpaMMbl  €CTECTBEHHOHAYYHOM HANpPaBICHHOCTH
npeaycMaTpUBaeT UCMOIb30BaHHE 00OPYI0OBaHUs, CPEICTB OOYUYEHUsI U BOCIHUTAHUS
LenTpa «Touka pocrtar.

[Iporpamma pomnonmHuTenbHOro odpaszoBanus «Touka Pocra» cocraBineHa Ha
OCHOBE HOPMATHUBHO-TIPABOBOW 0a3bl

Hopmamueno-npaeoeoe odecneuenue
* ®depepanbabiM  3akoHOM OT 29.12.2012r. Ne273-®3 «0O6 o60pa3zoBaHuHu B

Poccuiickon @enepanum.

* [lpuxaz Munnpocsemienusi Poccun or 09.11.2018 No 196 «OO0 yrBepxkaeHUU
MOpsiZIKa OpraHM3allMi ¥ OCYIIECTBICHHUS] 00pa30BaTEIbHON MEATEIHHOCTH IO
JIOTIONTHUTEJIbHBIM 00111€00pa30oBaTeIbHbBIM TPOrpaMMam).

* KoHuenuue pa3BUTUS AOMOJHUTEIHLHOTO oOpa3zoBaHus B P®d, yrBepxkaeHHOU
pactiopsbkeaueM IIpaButensctBa P® or 04.09.2014r. Nel72, npuxazom
MunucrepctBa npocBemieHust PO or 09.11.2018 . No 196 «O0 yTBepkaeHUH
Hopsiika OpraHU3allMM M OCYILIECTBIEHUS OOpa30BaTeNIbHOW NEATENbHOCTH 10
JOTIOIHUTENIbHBIM 00111€00pa30BaTEIbHBIM IPOTrpaMMamM».

* Crparerueii pa3Butus Boctiutanusi B Poccuiickoit @enepaunu Ha nepuog 1o 2025
roaa (yrBepxaeHa pacnopsbkenueM [IpaButensctBa Poccuiickoit @enepaunuu oT
29.05.2015 . Ne 996-p).

* [locranoBienneM [MaBHOro TOCYHapCTBEHHOrO CaHUTApHOro Bpada PO or
28.01.2021 Ne 2 «O6 yrBepxkaenuu CanlluH 1.2.3685-21 «I'uruennueckue
HOPMAaTHUBBI U TPeOOBaHUS K O00ECIEUeHHI0 0e30MacHOCTH U (M) Oe3BpEIHOCTH
JUI YesoBeKa (paKTOpOB Cpellbl OOUTAHUSD.

e VYcras MBOY COII 13 wum. WM. T.30HEHKO; M C YYE€TOM BO3pPACTHBIX U
WHIUBUTyaJIbHBIX 0COOEHHOCTEM o0yJaromuxcs Ha 3aHSTHUAX
€CTEeCTBEHHOHAYYHOM HANpaBICHHOCTH U CIieUU(UKON paboThl yUpeKISHUS.
AKTyaJlbHOCTh NporpaMmmbpl. OTIUYUTENIbHBIE OCOOCHHOCTH IPOrPAMMBI.

[Iporpamma HampaBieHa Ha (QOPMUPOBAHUE Y yJAIIUXCA CTOWKOW MOTHBALUU JIJISI

U3Y4EHHs] OMOJOIMYECKHMX HayK, PACIIMPEHUE 3HAHWN 1O OMOJOTMU U SKOJOTHH,

(GopMHpOBaHNE OCO3HAHHOTO OTHOLIEHUS K MHUPY JKUBOH NPUPOABI, Pa3BUTHE

UHTEpeca K MEIUUMHCKUM HayKaM, IIOBBIIIEHWE O00pa30BaTeIbHOrO YpPOBHS.

[Iporpamma /1aeT BO3SMOXKHOCTh Y4allIUMCS BBIOPATh CBOW «OMOJIOTMYECKUN TyTh», U

IIOBBICUTH YPOBEHb IMOATOTOBKH K IK3aMEHAM.

HoBu3zna paHHO#l o00pa3oBare/ibHOM MPOrpaMMbl B TOM, 4YTO JIaHHas
nporpaMMa  HOCHUT  pPa3BUBAIOLIMKA  XapakTep, LEIbl0  KOTOPOM  SIBISiETCS
dopMHpOBaHHE  MOUCKOBO-UCCIEIOBATEIbCKUX,  KOMMYHHKAaTHBHBIX  yYMEHHUU
HIKOJIbHUKOB, MHTEJUIEKTA y4al[UXCS.
3aHATUSL pa3leNeHbl Ha TEOPETUYECKHE M IpakTudeckue. IIpuuém aesTenbHOCTD



MOXXET HOCHTh KaK TPYNIOBOM, TaK U MHAUBUIYAJIbHBIA XapaKTep.

Ilenaroruveckasi 1ejieco00Pa3HOCTb IPOrpaMMbl 3aKJIIOYACTCS B TOM, YTOOBI:
Croco0CTBOBaTh CHUCTEMATU3AMK OMOJIOIMUECKUX 3HAaHUH, TOIYYEHHBIX BO BPEMsI
o0ydeHus B o011e00pa30BaTeIbHON IIKOJIE, BOCIIONHUTH IPOOEbl, OITYYEHHbIE MTPU
W3Y4YEHHUH TTpeaMeTa OMOIOruH, paCIMPUTh UMEIOIIUECS Y YHalIUXCcsl IPOrpaMMHbIE
OMONIOTMYECKUE 3HAHUS C LENbI0 MOArOTOBKM K HK3aMEHaM, K MOCTYIUICHUIO B
y4eOHbIE 3aBEACHUS, a TAKXKE K OMOJIOTMYECKUM OJUMIINAIAM.

Leas 1 3a1a4M JONOJIHUTEIBHON 0011€00pa30BaTEIbHON MPOrPaMMbl

Henapb: co3naHue ycnoBUM Ui YCHEIIHOIO OCBOEHMS YYaIIUMHUCA MPAKTUYECKOU

COCTAaBJISIIOIIEH IIKOJILHOM OMOJIOTMU U OCHOB HUCCJIENOBATEILCKON NI TEILHOCTH.
3agaum:
IIpeomemnvie:

1. ®opmupoBaHHE CHCTEMbl HAyYHbIX 3HAHUM O CHUCTEME XHUBOM MPHUPOIBI U
HAYaJIbHBIX TMPEJICTaBICHUH O OMONOTHYECKUX OOBEKTaX, IMpoleccax,
ABJICHUSIX, 3aKOHOMEPHOCTSIX;

Memanpeomemmubvie:

2. npuoOpeTeHne OMbITa HMCIOIb30BaHUS METOJOB OMOJOTMYECKON HayKdh MAJis
MPOBEJICHUS HECIIOKHBIX OMOJIOTMYECKUX IKCTIEPUMEHTOB;

3. pa3BUTHE YMEHHI 1 HaBBIKOB MTPOEKTHO — UCCIIEI0BATENbCKOM IEATEIbHOCTH;

Jluunocmmule:

4. MOATrOTOBKA y4YalIUXCs K YYaCTHIO B OJMMIINAIHOM JBUKCHUU;

5. (opmMupoBaHHE OCHOB HKOJIOTMUECKOM IPaMOTHOCTH.

[Tpu opranuzaiuy o0pa3oBaTeILHOIO MpoIecca HEOOXOAUMO O0paTUTh BHUMAHUE

HAa CJIEAYIOIINE aCIIEKThI:

e cO37aHME MOPT(OIMO YyYEHHUKA, MO3BOJSIOIIECE OLICHUBATh €r0 JIMYHOCTHBIN
pOCT;

e HCIIOJIb30BAaHUE JIMYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJOTMH (TEXHOJIOIHs
pa3BUTHA KPUTUYECKOTO MBIIIJICHUS,, TEXHOJOrUsl MpOoOJeMHOTO OOy4yeHus,
TEXHOJIOTUsl 00YUEHHUs B COTPYIHUUYECTBE, KEMC-TEXHOJIOTHSI, METOJI IPOEKTOB);

e OpraHu3alMs MPOEKTHON NEATENbHOCTH IIKOJIBHUKOB W IPOBEIECHUE MUHU-
KOH(EPEHLUH, MO3BOJSIONMX I[IKOJIbHUKAM TMPEACTaBUTh WHIAUBHUAYaIbHbIC
(MU TPYNIIOBBIE) MPOEKTHI IO BEIOpAHHON TEME.

OTauvuTenbHbIE 0COOCHHOCTH NP OrPaMMBbI

[Iporpamma sBinsieTcs pa3sHOypoBHEBOW. OCOOEHHOCTBIO COAEpP>KAHUS MPOrPaMMBbI
sBysieTcsl AuQQepeHuanis coAepKaHus MO YpPOBHSIM CIOKHOCTH: «CTapTOBBIN
ypoBeHb», «ba30Belii ypoBeHbY», «lIpoaBuUHYTHIM ypoBeHb». Ilpm peanm3zannn
OporpaMMbl  IPEAYCMOTPEHa BO3MOXHOCTb  IOCIIEI0BATEIbHOI0/IapaIeIbHOIO
OCBOGHHMS  COIEp)KAHUS MPOrpaMMbl Ha Ppa3HbIX YPOBHSIX  YIIYOJEHHOCTH,
JNOCTYIIHOCTH M CTEIIEHH CJIOXHOCTH, MCXOAsl M3 JHATHOCTUKM M CTapTOBBIX
BO3MOXKHOCTEH Ka)KJ10r0 00Yy4aroIerocs.

[Iporpamma npeamnonaraer:

— WuauBuayanbHblil noaxon (OpueHTalus HAa JUYHOCTHBIA MOTEHIMAN peOeHKa U
€ro caMmopeasu3aiuio);

— BO3MOXXHOCTh MHIUBUYATBHOTO 00pa30BaTEIbHOIO MapIIPYyTa;



— TecHas cBA3b C TMpaKTUKOW, OpHUEHTAMs HAa CO3[JaHUE KOHKPETHOIO
NIEPCOHAJILHOTO MPOAYKTA;
— Pa3HoBO3pacTHBIN XapakTep 00beTUHEHU;
— BO3MOXXHOCTh IPOEKTHOM W/WIIH HCCIEN0BATENbCKON AESITEIbHOCTH;
— B03MOXHOCTB ceTeBOW W/WIM JUCTAaHUMOHHOW (POPMBI peaii3aluy IporpaMMbl —
U JPYyroe,
[IporpaMMa CTpOHUTCS Ha CIECAYIOMMX JUAAKTUYECKUX TPUHIUIIAX:
— JIOCTYITHOCTHU — COOTBETCTBHE BO3PACTHBIM U MHANBUYaTbHBIM OCOOCHHOCTSIM
— HaIAIHOCTH
— WUTIOCTPATUBHOCTD, HAIMYKE JUJAKTUYECKOTO Marepuaa;
— Hay4YHOCTHU
— 000CHOBaHHOCTh, HAJIMYME METOJOJIOTUYECKOM 0a3bl U TEOPETUUECKOH OCHOBBI;
— «OT OPOCTOTrO K CIOKHOMY»
- Hay4YUBIIUCH JIEMEHTapHBIM HaBbIKaM pa0OThI, peOEHOK MEPEXOUT K BBHIMOJIHEHHUIO
OoJee CI0AKHBIX TBOPYECKUX padoT

[IporpamMmMa nocrpoeHa no NpyuHIMIY CHHTE3a HECKOJIBKUX BHJIOB AESITEIbHOCTH

JlaHHas mporpaMma mpenycMOTpeHa Ha |5 d4elloBeK pa3HOBO3PACTHOM
KaTeropuu Ha 0a3e MIKOJIBL.

Ha 3ansTHsAX yyamuecs OnuparoTcs Ha MOJTYYEHHbIE 3HAHUS 110 OMOJIOTUH, YTO
NO3BOJSIET OBICTPO W JIETKO OBIAJEBaTb HOBBIMM 3HAHUAMH, MPABWIBHO U
Kau€CTBEHHO BBIIOJIHITH IPAKTHYECKUE 3aJaHUS.

Yposenv npozpammur — 6a30BbIil.

BoimonHeHne MHIMBUIYalIbHOTO 3aJlaHUSl: CAMOCTOSATEIbHBIA BBIOOP TEM
peOEHKOM, MHTEpeCHbIX I u3ydeHus. CocTaBlieHHE IJ1aHa padoThl MO U3YYEHUIO
TEMBbI, HAalTUCAHUIO pabOTHI C OMOPOI Ha MPeJIOKEHHbIE I1eJaroroM BapHaHTBI.

Hanpaeénennocmep — ECTECTBEHHOHAYyYHas.

Aopecam npozpammul: ety B Bo3pactel3-15 er.

B »TOM BO3pacte peOEHOK OKa3bIBAaeTCSl HA MOPOre peajbHON B3pOCION >KU3HHU.
be3 moctarouHOW yBepeHHOCTU B ceOe, MPUHATUS ceOS OH HE CMOXKET ONPEAEIIUTh
CBOU JAJIbHEHIIIUM YTh.

[lenTpanbHBIM K€ HOBOOOPa30BaHUEM IMEPHUO/Ia CTAHOBHUTCS CaMOOMpEEIICHNUE,
npodeccruonanbHoe U JUudHOCTHOE. Co3MaeTcsl TaKk Ha3blBa€MbIN KU3HEHHBIN IJ1aH:
CTapIICKJIACCHUK peIlIaeT, KeM OBITh (MpodeccuoHabHOE CaMOOMpEIEIICHUE) U
KakuM OBITb B CBOEW Oyaymiedl JKkM3HM  (JIMYHOCTHOE HIJIM  MOpPAIbHOE
camooIpeiesieHue).

Eme onuH MOMEHT, CBS3aHHBIH C CaMOOIPENCICHUEM, - HU3MEHEHUE Y4eOHOl
MotuBauuu.  CTaplIeKIacCHUKHU, BEAYILYI0  JESITEIbHOCTh KOTOPHIX  OOBIYHO
Ha3bIBAlOT y4eOHO-TIpo(hecCHOHANbHON, HAUMHAIOT ~ paccMaTpuBarh  y4eOy  Kak
HEOoOXoauMYyto 0asy, MPEeANnoChUIKy Oymymiel npodecCuoHaIbHON JeaTenbHOCTH. X
UHTEPECYyIOT, IVIaBHBIM 00Opa3oM, Te MpEeIMEThl, KOTOpble UM OYyIyT HYXHBI B
JNANbHEMIIEM, WX CHOBa HAYMHAeT BOJHOBATH YCIEBAEMOCTb, MOSBISAETCS
CO3HATEJIbHOE OTHOIIEHUE K YYEHUIO
Cpoxu peanuzayuu npozpammol.
[Iporpamma paccuntana Ha 3 roga oOydeHus.



B coorBerctBuu ¢ Hopmamu Canllun 2.4.4.3172-14 3anatust npoBOAsTCS

2 pasa B HEJCIIO MPOJAODKUTEILHOCTD 3aHATHN — 1 akaJieMUYecKHii Jac.

| ro 06yuenus — 68gacos, Yactora 3ausatuii — 2 pasza B Hezeno 1o 40 MUHYT.

Il ron 06yuyenust — 68 yacos, Yacrora 3aHsTuii — 2 pa3a B Hezelnto o 40 MUHYT.

III rog oOyuenust — 68 yacoB. Yactora 3aHsaTuil — 2 pa3a B Hefieto no 40 MUHYT.

@®opMbl  OpraHm3anuu  00pPa30BATEJBLHOr0 IMpolecca MPEAnoiaralT
MPOBEICHUE KOJJICKTUBHBIX 3aHsATUM (Bced rpynmoi 10-15 yenoBek), MaibIMu
rpynnamu (4-6 4enoBek) U MHANBUIYATbHO.

®opMbl NpoOBeleHUsI 3AHATHI: KOMOMHUPOBAHHOE 3aHSATHE, MPAKTHYECKOE
3aHATHE, UTrpa (CIOKETHO pOJieBas, JOTMYECKas), MPOEKTHAs M HCCIEeI0BaTeIbCKasl
NEeSATENbHOCTD U T. [I.

CrpykTypa 3aHsATHS:

I stan. OpranuzauronHas yactb. O3HAKOMJIEHHWE C MPABUJIAMU MOBEICHHUS HA
3aHSATUHU, OpraHu3anueil pabodero mMecra, TEXHMKON Oe30macHOCTH Hpu pabore ¢
UHCTPYMEHTaMU U 000PYIOBAHHUEM.

II sran. OcHoBHas 4actek. [locraHoBka uenu u 3amad 3aHsaTus. CosznaHue
MOTHBALIMH TPEACTOAIIEH NesATeabHOCTH. [lonmydeHne u 3akperieHne HOBbIX 3HAaHU M.
OuskynsTMuHyTKa.  [lpakTtuueckas  pabota  Tpymmoil, Majoil  Tpymmoi,
WHJIUBUAYaJIbHO.

III osran. 3axmrouuTenbHas 4YacTh. AHanmu3 pabothl. [logBeneHue HTOrOB
3aHatus. Peduekcus

O:xunaembie pe3yJbTaTbl 1 GOPMa X NMPOBEPKH

TpeGoBanusi K YpPOBHIO 3HAaHMil, YMeHMHd ¥ HABBIKOB II0 OKOHYAHHUIO

peajn3anuu NporpamMmbi:

e WMETh TMpEACTaBIeHUE 00 WUCCIeIOoBaHUU, MpoekTe, cOope U 00padoTke
uH(pOpMaIK, COCTABIEHUH JOKIIaJa, TyOJIMYHOM BBICTYTUICHUH;

e 3HaTh, KaK BHIOPATH TEMY HCCIICIOBAHUSI, CTPYKTYPY UCCIICOBAHUS;

e YMETb BHJETh MpoOJEMY, BBIIBUTaTh TUIMOTE3bl, IUIAHUPOBATh  XOJ
WCCIIEIOBAHUS, J1aBaTh OMPEACIICHHS MOHSATUSAM, paboTaTh ¢ TEKCTOM, JeJaTh
BBIBOJIBL;

e yMeThb paboTarh B TpyMIe, MPUCITYIIMBATHCS K MHEHHUIO YJICHOB TPYIIIbI,
OTCTanBaTh COOCTBEHHYIO TOUKY 3PCHUS,

e BJAJCTh IUIAHUPOBAHUEM U TTOCTAHOBKOW OMOJIOTHYECKOT0 IKCIIEPUMEHTA.

ITnanupyemoie pezynomamot
Jluunocmmuule pesynomamal:
® 3HAHMS OCHOBHBIX IIPUHLUIIOB U IIPABWJI OTHOILLEHHUSI K KUBOU MPUPOJE;
® pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HANPABICHHBIX HA W3YYEHUE >KUBOU
IIPUPOJIBI;
e Pa3BuTuE MHTEIEKTyaJIbHBIX YMEHUU (JOKa3bIBaTh, CTPOUTH PACCYXKICHUA,
aHaAJIM3UPOBATh, CPABHUBATb, JIEJIaTh BBIBOJIBI U JIPYTOE);
® HCTETUYECKOrO OTHOLIEHUS K KUBBIM OOBEKTaM.
Memanpeomemmubsie pe3yibmamaol:



® OBJIAJICHNE COCTABIISIIONTUMHU MCCIICAOBATEILCKON U TIPOSKTHOMN JESITEIILHOCTH:
YMEHHE BUJETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIJBUTaTh T'MIOTE3bI, 1aBaTh
OlpeNesieHuss TMOHSATHSM, KIacCUUIUPOBaTh, HAOMIOAATh, MPOBOAUTH
OKCIIEPUMEHTHI, JEJIaTh BBIBOABI U 3aKJIIOUCHUS, CTPYKTYPHPOBATH MaTepual,
OOBSICHSITh, JJOKA3bIBATh, 3AIIUIIATH CBOU UJICH;

e ymeHUe paboTaTh C pa3HBIMU HCTOYHUKAMHU OHMOJOTHYECKOW HHQOpMaIUH,
aHAJIM3UPOBATh W OIICHUBATh MHQOPMAIMIO, NMPEoOPa30BbIBATh MHGOPMAIUIO
U3 OHOUM (hOPMBI B IPYTYIO;

® yMEHHE aJeKBaTHO WCIOIb30BaTh PEUYEBBIE CPEACTBA I JTUCKYCCHH H
apryMCHTAIlMM CBOCH TIO3WIIMH, CpaBHUBAaTh pa3HbIE TOYKH 3pPCHUS,
apryMEHTHUPOBATh CBOIO TOUKY 3PEHHUSI, OTCTANBATh CBOIO MTO3UIIHIO.

Ilpeomemmnoie pezynomamut:
1. B no3HaBarenbHOM (MHTEIUICKTYaIbHOW) cdepe:

® BbIJICJICHWE CYIIECTBEHHBIX MPU3HAKOB OMOIOTMYECKUX OOBEKTOB U
MPOLIECCOB;

e Kiaccuukals — ONpEACICHUEe NPUHAMICHKHOCTH OUOIOTHYECKUX
O0OBEKTOB K ONPEEICHHON CUCTEeMAaTU4e€CKOU TPpyIIIe;

e 00BsICHEHHE POJIM OMOIOTMH B TPAKTUYECKON JESTEIHHOCTH JIIOICH;

® CpaBHEHHE OHOIOrMYECKUX OOBEKTOB U MPOIECCOB, YMEHHE JelaTh
BBIBOJIbI M YMO3AKJIFOUEHHSI Ha OCHOBE CPABHEHUS;

® yMEHHE paboTaTh C ONPENCIUTEIIMU, Ta00PATOPHBIM 000PYIOBAHUEM;

® OBJAJICHUC METONaMH OHMOJIOTUYECKOW HAyKW: HAONIOCHUE W OMMCAHHE
OMOJOTMYECKUX OOBEKTOB M TIPOIECCOB; IMOCTAHOBKA OHMOIOTHYECKUX
AKCIIEPUMEHTOB U OOBSICHEHHE UX PE3YIhTATOB.

2. B 1IeHHOCTHO-OpUEHTAIIMOHHON cdepe:
® 3HAHKME OCHOBHBIX IMPABUJI TIOBEJICHUS B IIPUPOJIE;

e aHaJM3 U OIICHKA MOCIICACTBUH JACATEIBPHOCTH YEJIOBEKa B TIPUPO/IC.
3. B ciepe TpynoBoii 1eITeIbHOCTH:

® 3HaHME U COOJIOICHHE MPaBUIl pabOThl B KAOUHETE OMOOTUH;

e coOmomeHue TpaBusl  paboTbl ¢ OMOJNOTMYECKUMHU  TpuboOpamMu U
UHCTPYMEHTAMHU.

4. B acretnueckou cdepe:

® OBJIAJICHUEC YMEHUEM OIICHHBATh C OSCTETUYECKOM TOYKU 3pEHUsI OOBEKTHI

JKABOU NPUPOJIBI.
Yuawuecs 6yoym snamo:

* yyamuics yMeeT NMOHMMAaTh MPOIECChI, MTPOUCXOMSIINE B OKPYXKAIOIIEM MHUPE
Ha OCHOBE COOCTBEHHBIX HAOMIOACHUN W €CTECTBEHHOHAYYHOTO ITOIXO/a,
dbopmyarpoBaTh HAYYHO 0OOCHOBAHHBIE BBIBOIBL;

* yYamuics BiaJeeT HaBBIKAMHU aHaW3a WHGOPMAIUHA U TPEICTABICHUS TEepe]
ayIMTOpUEH pe3yabTaToB CBOEH padOTHI;

* yyYamuics JEMOHCTPUPYET OTBETCTBEHHOE OTHOIICHHE K TPHUPOJE POTHOTO
Kpasi, IPUPOTHOMY JOCTOSHUIO CBOCH CTPaHBI, INIAHETHI B IIEJIOM;

* yYamuics BiageeT WHPOPMAIMOHHBIM ITOTCHIIMAIOM O TYTIX MOCTPOCHHUS
WHIUBUTyaTbHOU PO eCCUOHATHFHON TPACKTOPHH.



Yyawuecs 6yoym obyuenvi:

* yyanuics BiajieeT JJabopaTopHbIMU TPUOOpaAMH;

* JIEMOHCTPHUPYET HEKOTOphIE MOp(domMeTpuyecKkre U (PU3NONOrHYECKUe MoKa3aTenu
30pOBbS IIKOJILHUKOB;

® yMEeT CTaTUCTHYECKU 00padaThIBaTh pe3yJbTaThl UCCIEIOBAHUT;

® yMEET NPEACTABIATh CBOU PE3YNIBTATHI IIEPEN AyTUTOPUEN;

* ymeeT padoTarh ¢ HayYHOU JIUTEPATYPOil;

* ymeeT 0opOopMIIATh PE3YIbTAaThl CBOMX UCCIENOBAHUI B BUJE T€3UCOB pedepaToB u
cTarei.

OueHka pe3yJIbTATOB OCBOEHMS NPOrpPaMMBbl.

- MeJarornyeckoe HaONIOEeHUE 3a MPOLIECCOM M3TOTOBICHUS M3ACNUS U
JeSITeNIbHOCThIO 00Y4aroIerocs;

- COBMECTHBIN aHanu3 (meaaror U peOeHOK) Mpoliecca U3roTOBICHUS U3ACNUs U
TOTOBOM PabOTHI; - BEICTABKA TOTOBBIX M3MIEIHI;

- y4acTHE B KOHKYpCax U COPEBHOBAHMIX PA3IUYHOIO YPOBHS.

JluarHoctuka pe3yJabTaToB OOy4YeHHUs IO IporpaMMe MpOBOAMUTCS 3 pasa 3a
nepuoja OOy4eHHs: BXOAHAs JUarHOCTUKA

— B HayaJie MepBOro yueOHOro roja, MpoMeXyTo4Hasl TUarHoCTHKa

- B KOHIIE KaX/10r0 y4eOHOTro rojia (paszena/Moaysi), UTOroBast TMarHoCTHKa

- B KOHIIE O0y4Y€HHUsI TIO POTrpaMMe.

[Ipu noctymyieHun B OOBEIMHEHHE HOBBIX OOYYaroIIMXCSl Ha BTOPOH WU
TpeTuil rog 0Oy4eHUs: ¢ HUMU IPOBOJAUTCS BXOJHAS JUArHOCTHKA B MHAWBUIyaIbHOM
nopsiake. JluarHocTuka yMEHUN MPOBOAUTCA MO 3-x OayuibHOW IKaie. BxomHas
nuargoctuka: 1 oamn

* [IpakTuecku He 00MagaeT COOTBETCTBYIOIIUMH YMEHUSMH U HaBbIKAMHU.

* Inu/u umeeT TPyAHOCTH B UCHOJIB30BAaHUM MHCTPYMEHTA (IIPU BBIOJHEHUHU
3aJIaHMs)

* nu/u 3aTpyaHsiercs B IPUMEHEHUU MPOCTHIX MPUEMOB pabOThl, JOCTYITHBIX
JAaHHOMY BO3DPacTy.

2 daiuia
» O06namaeT COOTBETCTBYIONMMH YMCHUSMHU U HaBBIKAMH B HAYAJIbHOW CTEIICHH.
. Oo6namaer HaBbIKAMU IPaBUIIHLHOTO HUCIOJIb30BAHUSA

MHCTPYMEHTOB/MaTepraioB Ha4aIbHOI CTETIECHHU.

* [IpaBUIbHO MCIONB3YET MPOCTHIE MPUEMBI PA0OThI, AOCTYIHBIE B JTaHHOM
BO3pACTe.

3 baina

* O0nagaer COOTBETCTBYIOLUIMMHU YMEHUSIMU U HAaBbIKAMU B OTIIMYHOW CTEIICHH.

@ opMBbI KOHTPOJISI M TOABEJAEHUSI HTOr0B PeaTH3al M P OrPAMMbI

KoHTposb 3HaHWI, YMEHUH W HABBIKOB IO ITPOrPaMME IPOBOAUTCS COITIACHO
«IlomoxxeHnto 00 UWTOroBOW (BXOIHOM) JUMAarHOCTUKE B paMKax peanu3aluu
JIOTIOTHUTENBHBIX 00pa3zoBarebHbIX iporpaMm» MBOY COII 13 um. 1. T.3oueHKo0/

dopmamu MOJIBEACHUS UTOIOB peanuzanuu JOTIOJIHUTEIbHON
0011e00pa3zoBaTebHON 00IIepa3BUBAOIIEH MPOrPaMMBbI SIBISIOTCS MIPECTABICHUE U
3al[MTa TOTOBOTO W3JEJHs, BHICTABKM TOTOBBIX HM3JEIHI, ydyacTHe B KOHKypcax M
COPEBHOBAHUSAX PA3IMYHOIO YPOBHS U BO3PACTY OOYyUaOLIUXCS.



CrpykTypa nporpamMmmbl

[Ipu u3ydeHnu pa3aesioB MKOJIbHUKHA CMOTYT ITOYYBCTBOBATh CEOS B POJIM YUEHBIX
U3 pa3HbIX obnacteit 6uonoruu. borannka — Hayka 0 pacTeHUsX. 300JI0TUs — HaykKa,
MPEIMETOM H3YYEHUSI KOTOPOM SBISIOTCS MPENCTABUTEIM 1apCTBAa KUBOTHBIX.

Muxkonoruss — Hayka o rpubax. dusuonoruss — Hayka O KU3HEHHBIX MPOIECCaX.
DKOJIOTHST —  HAayKa O B3aUMOJECHCTBUSX OPraHU3MOB C OKPYKAIOIIEH CpEIoH.
bakrepuonoruss — Hayka o Oakrtepusx. OpHUTONOIMST — pasfes 300JI0THH,
MOCBAIICHHBIA W3Y4YCHHWIO TNTHUIl. buoreorpadhus — Hayka, KOTopas H3ydaer
3aKOHOMEPHOCTH reorpapuuecKkoro pacnpoCTpaHEeHUsl U paclpeieieHus] OpraHu3MOB.
Cucremaruka — Hay4dHas AUCIUIUIMHA, O KJIaCCHU(UKAIUM >KUBBIX OPraHU3MOB.

Mopdonorust u3ydaer BHEITHEE CTPOSHNUE OpraHu3Ma.

Ylte6uo—muemamuuea<uﬁ naan
IHHEPBbBIU I'O/] OBYYEHHUA

No | HazBanue pa3aena KosmnyecTBO 4acos D opMBbI KOHTP OIS

BCEro | Teopusl | MpaKTHUKAa

Bgenenne, 2 2 - Jleknus

1 U3 4yero cocrour | 10 3 7 HAOJIIOAECHUS,
pacTeHue TECTHPOBaHHUE,
aHAJIN3  MPOMYKTOB
NESITENILHOCTH
o0y4aronmxcs

2 Kax KUBET | 5 2 3 VYcTHbI ompoc,
pacrenue? CaMOCTOSATEIbHAS
pabota
[IpakTnueckas
paborta.
HaGmonenmue.
CooO1ienus

yYaIlHUXCsl.

3 | Boipactu cam. 6 2 4 Jlexmus, Oecena,
IpaKkTHYecKas
pabora.
Habmronenust.

4 Ot mmkpockona 10 | 8 4 4 YcTHbIi ompoc,
MUKPOOHOIOT U CaMOCTOSITeNTbHAS
pabota
[IpakTnueckas
pabora.
Habmonenue.
Coobuienus

Y4YaIHXCH.




bakrepun

Jlekmus, Oecena,
IpaKTUYeCKas
pabora.
Habmronenus.

[1necHeBbie TPUOHI

Jlexnms, Oecena,
NPaKTHYCCKAs
pabora.
HabGnronenust.

Bonopocin

Jlexnms, Oecena,
MIPaKTHIECKas
paborta.
HaOmronenus.

JlaGoparopus
«bronH KA

Jlexnms, Oecena,
MIPaKTHYECKas
paborta.
HaOmronenusi.

Pacckasbl 15 (0)
OHOJIOTUH

YcTHBIN ompoc,
CaMOCTOSITETIbHAS
pabora
[IpakTueckas
pabora.
Habmonenue.
Coob1enus

yYaIIHuXCsl.

10

JlaGoparopus
JleBeHryka

Jlexmus, Oecena,
IpaKkTUYeCKas
paborta.
HaOmronenus.

11

[IpakTnyeckas
O6oTaHMKa

YeTHbIN o1poc,
CaMOCTOSITeITbHAS
pabota
[IpakTrueckas
pabora.
HaOmronenue.
CooOmienus

YYaIIHuXCsl.

12

[IpakTnueckas
300JI0TUsA

Jlexmus, Oecena,
IpaKkTUYeCKas
pabora.
Habmonenus.

13

buonpakrnkym

Jlexmus, Oecena,
paKkTHYeCKas
pabora.
HaOmronenus.




| Uroro 168 |25 43

BTOPOH 1oJ1 OFYYEHHUA

Ne Hassanuepa3sageina KoinnuyecTrBo yacos Dopmbl

Pasnen Bcero | Teopu | mpaktn | KOHTPOIs

a 5 Ka
BBenenue 1 1 - Jlexnms,

TECTUPOBA
HUE

1. [utonorus u 8 4 4 YeTHbld  ompoc,

TUCTOJIOTHS CaMOCTOSITEITbHAS
paborta
[IpakTrueckas
pabora.
Habmonenwue.
CooO1enust
YUaIUuXCsl.

2. Muxkpobuonorus u 9 4 b5 Jlexkmus, Oecena,
BUPYCOJIOTHS MIPaKTUICCKasT

pabora.
Hab6nronenusi.

3. NmmyHuTET u 9 4 5 Jlexkmus, Oecena,

apa3uToIOTUs paKTHYECKast
pabora.
Hab6nronenusi.

4 Mukosorust u 6 2 4 Jlexkmus, Oecena,
CUCTEMAaTHKa MpaKTUIEeCKast
JIeKapCTBEHHBIX pabora.
pacTeHui Hab6nronenusi.

5. Xumus B 9 4 b Jlexkums, Oecena,
IIEHTPEECTECTBO3HA MpaKTUIECKast
HUS pabora.

Habmonenmus.

6 Ot oObraHBIe 9 4 5 YerHeIl  ompoc,

HEOOBIYHBICBEILIECTBA CaMOCTOSITETIbHAs
paborta
[IpakTrueckas
pabora.
Habmonenwue.
Coobmienust
yUaIxcs.

7 SIBneHwms, 5 2 3 Jlexknmsa, Oecena,
TTPOUCXOISAIINECBEIIECT IpPaKTHYECKas
BaMHU pabora.




HaOmronenus.

8 Pacckazpimoxumun 6 2 4 YeTHBIM  ompoc,
CaMOCTOSATEIbLHAS
paborta
[IpakTnueckas
pabora.
Habmonenne.
CoobmieHus
yUaIXCsl.

9 Xumus BOBITY 6 2 4 Jlexmus, Oecena,
MpaKTUIECKast
pabora.
HaOmronenus.

HUTOTI'O 68 29 39
TPETHH I'OJ] OBYYEHHA
Ne Tema pasaena, KoimuvecTBo yacos D opMBbI KOHTP OJIsI
n/n 3aAHATHS BCEro \Teopnﬂ MpPaKTHKA
BBenenne 1 1 -
Pa3znen 1.
urosorus.

1| Tuner xnerouHon 3 1 2 Jleknms, Oecena,

OpraHu3aIuu MpaKkTUYeCKas pabora.
Hao6moneHust.

2 | CrpoeHue 3 1 2 Jlexns, Oecena,
IPOKAPUOTUYECKON MIpaKTUICCKast pabora.
KJICTKH Ha6monenust.

3 | Crpoenne 4 2 2 YerHabid OTIpoC,
AyKapUOTHYCCKOU camMocCTosITeIbHas paboTa
KJIETKH [TpakTuueckas padora.

Ha6monenue.
CooOmieHus yJanmxcs.

4 | PerynsatopHbie 2 1 1 Jlexmus, Oecena,

MEXaHHU3MBI KJIIETKH MIpaKTUICCKast pabora.
Ha6monenust.

Pa3nen 2. Jlekmus, Oecena,

I'enernka. MpaKkTUYeCKas pabora.
Habmonenus.

5 | I'enernueckuit 7 3 4 VeI orpoc,
aHaJm3 caMocCTosITeIbHas pabora
3aKOHOMEPHOCTEHN [TpakTuueckas padora.
HacJIETOBaHUI Haomronenwue.

Coo0111eHus yyamxcsl.
6 | U3smenunBocTh, H 6 2 4 Jlexnms, Oecena,




METOIBI ee paKkTH9IecKas pabora.
U3YUCHUSI Habmonenust.

7 | Ponb VYcTHbIN orpoc,
HACJICZICTBEHHOCTH camocTosiITeTTbHas paboTa
u cpenbl B [IpakTuueckas padora.
dbopMHUpOBaHUHT Hab6mronenue.
HOPMAaJIbHOTO 7| CooOrmieHus yJarmxcs.
MaTOJIOTUYECKHU
U3MEHEHHOTO
denorumna
YeJIoBeKa
Paznen 3. Jlexnms, Oecena,
IBOTIOLHSA. paKkTUYecKas pabora.

Habmonenmus.

8 | Teopus Jlexnms, Oecena,
€CTECTBCHHOTO paKkTUYIeCcKas pabora.
or6opa Y. JlappuHa Hab6mronenusi.

9 | Cunrernyeckas YeTHbIN ompoc,
TEOpHUsST DBOJIOIUH, camocTosiTeTbHas paboTa
MUuUKpO3BOITIOLIHS [IpakTuueckas padora.

Ha6nronenue.
CooOuieHust yyaumxcs.
10 | dakropsr Jlexmus, Oecena,
HBOJTIOLIUH MpaKTUYEeCKast pabora.
Hab6nronenusi.
11 Bun Jlexius, Oecena,
MpaKkTUYeCcKas pabora.
Hab6mronerusi.
12 EnunacTBO XMBOU H Jlexmus, Oecena,
HEKUBOU TIPUPOJIBI paKkTUYeCcKas pabora.
Habmonenmus.
Paznen 4, Jlexnms, Oecena,
ImOpuorenes. [IpaKTU4eCcKas pabora.
HaOmronenus.
13 | JleneHue KIETOK Yerabii OTIpoC,
caMmocCTosATeNIbHas paboTa
[IpakTuueckas padora.
Ha6mronenue.
CooOuieHust yyaumxcs.
14 PasButne Jlexmus, Oecena,
OpraHuiama u cpesa MpaKTUYEeCKast pabora.
Hab6nronenusi.
15 becmonoe Jlexmus, Oecena,

pa3MHOXKEHHUE,

MpaKkTUYeCKas pabora.




COMAaTUYECKUH HaOmronenus.
sMOpHroreHe3 7|
pereHeparus
16 OnTtorenes ub 2 3 Jlexnus, Oecena,
SBOJIIOIIHS MpaKkTUYeCcKas pabora.
HaGmonennsi.
17 DOMOpuonorus 4 2 2 Jlexnms, Oecena,
pacTeHuit MpaKTU4eCcKas pabora.
HaOmronenust.
Hroro 68 30 38
COJEPXAHUE
MEPBBIHN 'Ol OBYUEHUSA
Ilnanupyemble pe3yJbTaThl:
JINYHOCTHBIE:

- 3HAHHUC OCHOBHBIX IIPUHIHMIIOB KW IIPAaBHJI OTHOHICHHSA K YKMBOM Impupoac, OCHOB
340pOBOTO 06p8,33 ZKHU3HHU U 3110p031>ec6epera}0umx TCXHOJIOFI/IfI;

- (hopMupoBaHWE TOHUMAHUS IIEHHOCTH 37I0POBOTO U O€30MacHOTO 00pa3a )KU3HU;

- ¢(hOpMUPOBAHHOCTh MO3HABATEJIbHBIX WHTEPECOB U MOTHUBOB, HAIIPABIECHHBIX Ha
U3Y4YECHHE >KMBOM NPHUPOIbI; HHTEIUIEKTYyaJIbHBIX YMEHHWH (JI0Ka3bIBaTh, CTPOMUTH
pacCyXJIeHHs, aHAJIM3UPOBaTh, CPABHUBATh, JI€1AaTh BBIBOJBI U JIp.); 3CTETUYECKOIO
OTHOILIEHHUS K )KUBBIM OOBEKTaM.

MeranpeamerHsbie:

- YMEHHE OpPraHM30BaTh CBOI Y4EOHYIO JESATEJIBHOCTh: ONPEAENATh Lelb padoTshl,
CTaBUTh 3aJa4M, IUIAHUPOBATb — ONPEHACIATH I10CIEA0BATEIIbLHOCTh JIEUCTBUN U
MPOrHO3UPOBATh PE3yNbTaThl padboThl. OCYIIECTBISATH KOHTPOJIb M KOPPEKIHMIO B
ciiydae OOHapyXeHHUsl OTKJIOHEHUH M OTIMYUUA NpU CIWYEHUU PE3yJbTaToOB C
3afaHHbBIM 3TanoHOM. OIlleHKa pe3ylnbTaToB pabOThl — BBIICJIICHUE U OCO3HAHUE
YYallUMCSL TOTO, YTO YK€ YCBOCHO U 4YTO €€ MNOMJICKHUT YCBOCHUIO, OCO3HAHUE
Ka4eCTBa U YPOBHS YCBOCHUS,

- OBJIAJICHUE COCTABILIIOIIMMU HCCIENOBATEIbCKOW M TPOEKTHOW JESTEINbHOCTH,
BKJIIOYAsi YMEHUS BUACTHh IPOOJIEMY, CTABUTh BOIIPOCHI, BHIIBUTaTh TUIIOTE3bI, 1aBaTh
OIpeeIICHUS MIOHATHSM, KJ1acCU(UIIUPOBATD, HaO0JI01aTh, IIPOBOJIUTH
DKCHEPUMEHTHI, JI€JIaTh BBIBOABI W 3AKIIOYEHUS, CTPYKTYpHpPOBATH Marepuall,
OOBSICHSITh, JOKa3bIBaTh, 3AIMUINATH CBOU UJICH;

IIpeamerHsbie:

- yMeHue paboTarb C Pa3HbIMM HMCTOYHHUKAMHU HHQOpPMAIMU: TEKCTOM Y4YeOHMKA,
HAYyYHO-TIONYJIAPHOM JINTEPATypOid, CIOBAPSMH U CIIPAaBOYHUKAMU; aHAIU3UPOBATh U
OLIEHUBATh MH(OPMAIINIO, TPEOOPA30BBIBATE €€ U3 OTHON (POPMBI B IPYTYIO;

- YMCHHUC CO3daBarb, IPUMCHATL U HpGO6pﬂ30BBIBaTB 3HaKM U CHUMBOJIBI, MOACIIN H
CXEMBI JJIs1 pCHICHUA y‘IC6HBIX U IIO3HAaBaTCJIbHbBIX 3a4a4



- yMeHue paboTarb C pPa3sHbIMU HCTOYHMKAMH OHOIOTMYECKOM HUH(pOpMaIUu:
HAXOJIUTh OHMOJIOTMYECKYI0 MH(OPMALMIO B TEKCTE y4E€OHUKA, HAyYHO-TIOIMYISPHOU
JUTEpaType, OMOIOrHYECKHUX CIOBAPSAX U CIIPABOYHHKAX.

Yyawuecs 6yoym snamo:

YMEET BBIACIATh CYLIECTBEHHbIE TIPU3HAKK OHOJIOTUHYECKUX OOBEKTOB
(OTIMYUTENBHBIX MPU3HAKOB KUBBIX OPraHU3MOB; KJIETOK U OPraHU3MOB PACTEHUM,
rpuOOB 1 OaKTepuii;

YMEET OOBSICHATH POJb OHOJOTMM B MPAKTUUECKOW MESITEIBbHOCTH JIOJCH;
MeCTa W pOJIM YEJIOBEKAa B TPUPOJE; POJCTBA, OOIIHOCTH TPOUCXOKICHHUS U
HBOJIIOIIMY PACTEHUM W KMBOTHBIX (HA MPUMEPE COMOCTABICHUSI OT/IEJIbHBIX TPYII);
pOJIM PA3IUYHBIX OPraHW3MOB B JKU3HU YEJIIOBEKA; 3HAYEHUS OHOJIOTMYECKOro
paszHooOpa3us sl coXpaHneHust ouochepsi;

yMeeT CpaBHUBaTh OUOJIOIMYECKHME OOBEKThl U MPOLECCH, YMETh JIeNaTh
BBIBOJIbI U YMO3AKJIFOUEHUSI HA OCHOBE CPABHEHUS;

yMEeT BBISBIATh MPHUCIOCOOJICHHUS OPraHU3MOB K Cpefae OOWTaHWsI; THUIIBI
B3aMMOJICHCTBUS PAa3HBIX BUJIOB B IKOCUCTEME; B3aUMOCBSI3M MEXKy OCOOEHHOC TAMU
CTPOEHUS KIIETOK, TKaHEH;
Yuawuecs 6yoym obyyenwi:

BJIaJICET MpaBUIaMH PadOThI ¢ OMOTOTUYECKUMU MPUOOpAMU U HHCTPYMEHTAMU
(mpemapoBalIbHBIC UIJIbI, CKATBIICIH, JTYIbl, MUKPOCKOIIHI).

YMEET CpaBHUBATH OMOJIOrMYECKUE OOBEKTHl M MPOLECChl, YMETh JIeJIaTh
BBIBOJIBI M YMO3AKJIFOUEHUSI HA OCHOBE CPABHEHUS
Beenenne. ( 2 wyaca) Bo BBeneHuu ywaniuecs 3HAKOMATCA C IJIAHOM paOoOThl U
TEXHUKON 0€30MMacHOCTH MPH BHITTOJTHEHUH JT1a00PATOPHBIX PadoT.

1. U3 yero coctout pacrenue? (20 yacon.)

CrpoeHue pacTUTEIbHON KJIETKH.

Teopuss Kopenp. Bunbl xopueii. BerBnenue kopHs. 3HaueHme KopHs. IloGer.
Crpoenne modera. CtpoeHue nouek. Bumonsmenenus mooeros

JIuct. Ctpoennie koxuilpl ucta. CTpoeHre MSKOTU JUCTa. 3HAYEHUE JKUJIOK JIMCTA.
Beinenenue pactennem kuciopoaa. Mcnapenue Boasl pactenuem. Jlucronan.
Crebenn. Crpoenue crebns. DyHKIuu cTeds

[[BeTok. CTpoeHue U 3HaYEHUE [BETKA.

[Tnoasl. Crpoenue u 3HadeHrne. CnocoObl pacnpoCTpaHEHUs

Cems. CtpoeHue U coCcTaB CEMSIH

IIpaxmuxka JlabopatopHas pabora « CTpoeHUE KOKHUIIBI TYKay.

Jlaboparopnas pabora «JIBuKEHHE IIUTOIIA3MBD)

Jlaboparopnas padora «OnpeneraeHue 30Hbl POCTa KOPHSI

JlaboparopHast pabota «CTpoeHUE MOUYEK»

OnsiT «Brinenenue kucnopoaa pacreHuem». OnbIT «VcrapeHue BOAbI JIUCThSIMI)
[TpakTnueckas pabora «OmpezeneHue Bo3pacTa CTBoJa Mo cruiy» JlabopaTopHas
pabora «llepenBurkeHne BOIbl U MUHEPAIbHBIX cojiei 1o ctebmo» JlabopaTtopHas
pabota «JlBuxkeHHEe OpraHuyeckux BelecTB o credmo» JlaboparopHas paborta
«Crpoenune cemenu (aconm» Jlaboparopras pabora «CTpoeHUE CEMEHU TIICHUITBD)
JlabGoparopHast pabora «CocTaB ceMsiH»



2. Kak :kuBet pactenue? (10 yaco)
Teopus. Kak nwuraercs pacrenue? Bosaymnoe nuranue pacteHuid. [louBeHHOE
nuTaHue pacteHuid. Yaoopenus. Buasl ynoopenuii. [lutanue u poct mpopocTKOB.
Kak pacrer pacrenue? Poct xopHeil um moOera. Kak MOXHO MOBIHATH HA POCT
pacteHus. Bo3neicTBHE 4YEOBEKa Ha KOPHEBBIE CHCTEMBI KYIBTYPHBIX PAacCTCHUM.
OO6paborka mouBsl. [lomB u ocymenue nouBbl. dopMupoBaHre KpOHBI PaCTEHUH.
[Ipunmnka u nukupoBka. Jpmmut nu pacrenue? Jlpixanume kopHed. JlpixaHue
mucTheB. Jpixanue cemsiH. Kak nBuraercst pacrenue? J{BrkeHue cTediis U JUCThEB.
Kak mpopacraer cemsa? VYcnoBus mpopactaHusi ceMsiH. BcexoxkecTb cemsiH. Cpoku
nocea. [ 1yOnMHa 3a71eIK1 CeMSIH.
Ilpaxmuxka. Ilpakruueckas padora «O0pa3oBaHNEe OPraHUYECKUX BEIIECTB HA CBETY»
[IpakTueckas pabora «BmusHue ymoOpeHuid Ha pocT pactenus» llpakruueckas
pabora «IIpummunka riaBHoro kopHs» Ilpaktuyeckas pabora «Pa3Butue OOKOBBIX
1o0erop»
[TpakTuyeckas padora «BausiHue PUTOrOpMOHOB HA POCT M PA3BUTHE PACTEHUII
JlaboparopHnas pabora «Pa3BUTHE TIPOPOCTKOBY
OneIT «3HaYeHUe BO3AYyXa sl pOCTA U Pa3BUTHS KOPHEW»
OnbIT «/IpIXaHuE JIUCTHEBY
OnbIT «/IpIXaHUE CEMSH»
[Ipaktuueckas pabora «JlBmwxeHue crebnst pacreHus» Ilpaktuueckas padota
«/IBM>KEHUE THCTHEBY
[Ipaktnueckas pabora «BiusHME pa3IUYHBIX YCIOBUI Ha MPOPACTAHHE CEMSH)
[IpakTueckas padora «OnpeaeneHre BCXOKECTH CEMSH»
3. Boipactu cam. (5 yaca)
Teopus. llpuMeHeHrE TONYYEHHBIX 3HAHUN Ha mpakThuke. O3eIeHEHHE HIKOIbHBIX
kiym0. [Tocaska u yxon 3a pacTeHUSIMH.
Ilpaxmuxka. Tlpaxktuyeckas pabora «Ilocamka cemsiH B KOHTEHHEPHI U OTKPBITHIN
rpyat» Ilpaktuueckass pabora «[lukupoBaHue paccanbl LBETOUYHBIX KYJIBTYP»
[IpakTnueckas padbora «Bricanka paccaabl HIBETOYHBIX KYJIbTYP B OTKPBITHIA TPYHT
[TpakTraeckas pabora «YX0 3a IIBETOYHBIMH KITyMOaMu)
4.0T MUKpOCKONAa 10 MUKPOOHoa0rum (6 4acoB)
Teopus.  YctpoiicTBO  MuKpockoma. IlpaBunma  pabGoTbl ¢ MHKPOCKOIIOM.
[Ipurorosnenne  mnpenapatoB  McTtopusi ~ OTKpPBITMSL ~ MMKPOCKOIIA. Y YE€HBIE
MCCJIEI0BATENM, BHECIIUE BKJIa B U3YUEHUE MUKPOOPTAHU3MOB.
®panmy3ckuit mukpoouonor Jlyn Ilacrep (1822 — 1895r), Hemenkuii y4eHBIH
Pobept Kox
(1843 — 1910r) OCHOBOIOJIOKHUKH COBPEMEHHOW MHKpoOHoaorur. OCHOBHBIC
HaMpaBJI€HUsS COBPEMEHHON MUKPOOUOJIOIMH: TEHETUYECKAs U KIE€TOUHAs UHKECHEPUS,
VCIIOJb30BAHUE MHUKPOOPTaHM3MOB M IPOAYKTOB MX IKU3HEICIATEIBHOCTH B
MPOMBIIIJIEHHOCTH, CETLCKOM XO3SIMCTBE M MEIUIIMHE, 100bIYa HEPTH U METaJIOB,
OYMCTKA BOJH, IOYB, BO3IyXa OT 3arps3HUATENIEH, NOMAEpP)KAHUE W COXPAHEHUE
MOYBEHHOIO IUIONOPOAUsS. YCTPOWCTBO MHKpPOCKONA M IMpaBHjia pabOThl C HHM.
[IpaBuia obpareHus ¢ 1a00paToOpPHBIM 000PYIOBAHUEM.
Xumust u Ouonorusi. XMMUUECKUM COCTaB KUBOM KJIETKU: HEOpraHudeckue (Boaa

U MHUHEpAJIbHBIE COJM) M OpraHuveckue (OENKH, KUPHI, YIIEBOAbI, BUTAMHHBI)



BelecTBa. buonoruueckas posib Boabl B kuBOU KieTke. dDorocunres. Xmopoduii.
buonoruueckoe 3HaueHHE KUPOB, OEIKOB, 3PUPHBIX MACEN, YIIIEBOJOB U BUTAMUHOB
JUIS1 )KU3HENEATEIIbHOCTH OPraHUu3MOB.

KieTka - eMHALIa CTPOCHMUS, )KU3HENEATEIBHOCTH, POCTA U PA3BUTUS OPraHU3MOB.
MHuoroo6pasue kietok. CTpOo€HHE TpO - M JYKAPUOTUYECKOW KieTku. JleneHue
KJIETKH.

B3aumocBsa3b cTpoeHuss U (DyHKIMH 4YacTeid M OpraHOMJIOB KJIETKH - OCHOBA €€
nenoctHoctd. CpaBHUTENbHAs XapaKTePUCTHKA KIETOK pPACTEHUM, >KUBOTHBIX,
OaxTepuii, rpuboB. VccnenoBanus mpupoabl C TOMOIIBIO MUKPOCKOTIA.

Bunbl TkaHe#, OTIMYME pacTUTEILHOM TKAaHU OT JKMBOTHOM, OCOOEHHOCTU CTPOCHUS
U (DYHKIIMU TKaHEH.

JlemoHCcTpaunu

. Komnnekuust roroBeIX MUKpOIpenapaTos.

Ilpakmuxa. Ilpaktnueckas pabora No 7-16. VYcTpolcTBO — MHKpPOCKOIIA.
[TpurotoBnenne u wu3ydeHue MukpornpenapaToB. lIpaBuna paborbl ¢ HUPPOBHIM
MHUKPOCKOIIOM.

[IpuroroBneHne MUKpPONPENAPATOB KIETOK KOXHWIBI YEIIyH JIyKa, KJIETOK JIUCTa
JI0JIEN, TJIOI0B TOMATa, IIMIOBHUKA U JIp.

PaGora ¢ ToTOBBIMU TIpenapaTaMu TKaHEH.

TBopueckas macrepcekast «Co3qaHue MOAEIN KIIETKI.

5. bakrepum (8 4)

Teopusa. YcnoBusa xu3Hu Oakrepuii. opma M CTpoeHUE OaKTepUaATIbHBIX KIIETOK.
Buemnue u BHyTpeHHHME CTpyKTyphl. [loBenenue Oakrepuil. CriocoObl TUTaHWUS.
Pacripoctpanenue u 3HadeHue Oaktepui. Pomb Oakrtepuit B Ouocdepe: OGakrepuu
THUEHUS — MUHEpaIM3alysl OPraHMYeCKUX BEIIECTB; OaKTEepUH IOYBEHHbIE —
MOYBOOOpa30BaHUE; OaKTepuu a30TPUKCUPYIOIIME — OOOraiieHue MOYBHI a30TOM;
IIMaHOOAKTEPHH.

3HaueHue OakTepuil B KU3HMU YENIOBEKA - MOJOKHUTENIbHAsI POJb B XO3SHCTBEHHOM
NEeSTEIbHOCTH: MOJIOYHOKHCIbIE, OaKTepuu OpOXKEeHHUsI; OTpHIlaTelibHas — THUEHUE
IPOIYKTOB MHUTAHMSI, MATOTEHHbIE OakTepuu BO30OyauTeNnu OOJie3HEW y YernoBeKa,
KUBOTHBIX W pacrteHuid. Meronbl OopbObl ¢ Oakrepusimu. Ilacrepuzanus,
CTepUIIM3alusl, 1e3UHPEKIIHS.

Ilpakmuxa. Tlpaktnueckass pabora No 17-19. IloceB m HabnromeHue 3a pOCTOM
OakTepuit. bakTepuu 3yOHOro HayéTAa.

bakrepun kapTodeabHON TaTouKH.

6. IlnecueBbie rpudsI (4 4)

Teopusa. T'puObl TpeACTaBUTENIM OCOOOrO IApPCTBA >KUBOM mpuponabl. [lpusHaku
rpuboB. Knaccudukanus rppuooB. OCOOEHHOCTH IIIECHEBBIX T'PUOOB.

3HaueHue IUIeCHEBbIX IpuboB. [poxxku. CTpoeHHE U POSb APOAKEH B KUZHU
YEJIOBEKA.

Ilpaxmuxka. llpaktnueckass pabora Ne 20-22. BelpanmuBaHue M HUCCIEIOBaHUE
miecenu. Mykop, Ilenumumn.

BnusitHue temneparypsl Ha pOCT IJIECHEBBIX U APOXKKEBBIX TPUOOB.

7. Bonopociu (3 4)



Teopusi. MUKpPOCKOIIMYECKHE BOAOPOCAM — TIpynna HU3IMIMX  PACTEHUM.
ONHOKJIETOYHBIE, MHOTOKJIETOYHBIE W KOJOHHAJbHBIE BOAOpOCHH. OcoOeHHOCTH
CTPOCHHSI W KU3ZHENEITEIbHOCTU. 3HAUYECHHE BOJOPOCIEH B NPUPOAEC M KU3HU
YEJI0BEKa.
IIpaxmuxka. Ilpakrnueckas padora Ne 23-24. M3yueHrne OAHOKIETOUYHBIX BOJOPOCIEH
10 TOTOBBIM MUKpOIpenaparam mpenaparam.
Bonopocnu — oburarenu akBapruyma.
8. JIaGoparopus «buonHaukamus» (4 4)
Teopusa. buonHaMKaMs OKpYXaroeun cpensl. JInxenonnaukanus. Mitoropoe 3ansrue.
Ilpaxmuxa. Tlpaktuaeckast padora Ne 25-26.MccienoBanie TOKCUYHOCTH OTXOJOB C
MIOMOIIIBIO OBCA MTOCEBHOTO.
9. Paccka3bl Mo 0M010ruH (S5 4acoB)
Teopus. buonuka, ee Buabpl. HelipoOnoHuka. ApXUTEKTYpHO-CTPOUTEIbHAsT OMOHUKA.
buorek. buomumernka. buomnmukpus. Mrorosoe 3ansrue.
VYuennueckas koHpeperus. «Breinatomuecs ouonormy. «Mctopust Guomorum.
Konkypc coobmienuii yuamnuxcsa. «Moe J1o0uMoe KUBOTHOE». «17 COBpEMEHHBIX
TEXHOJIOTH, KOTOPBIE JTIOAN MTO3aMMCTBOBAIU Y PUPOJIBI».
Ilpakmuka. llogrotoBka W 3aliUTa TBOPUYECKUX OTYETOB O MPOBEICHHON
UCCIIEI0BATENHCKOM pabore.
JlaHHbIe 3aHATHS TPOBOASTCS B popMe KOH(DEPEHIINU UITU KPYTIIOro CToja (B TEUCHHE
rojia). Yyammecs: BBICTYNAIOT C KPaTKUMU TBOPYECKHUMHU OTYETAMHU MO H3YYCHHBIM
mpo0OsieMaM, pacCKas3bIBalOT O Pe3yJIbTaTaX CBOUX MCCIIEIOBAHUM.

10. «JIaGopaTopus JleBenryka» (5 yacoB)
Teopus. Metoasl HayuyHOTO uccienoBanus. JlaboparopHoe 06opynoBaHue U MPUOOPHI
JUTSI HaydHBIX HcciienoBanuii. Mictopust n300peTeHns MUKPOCKOTA, €ro YCTPOHUCTBO U
npaBuia paboThl. TeXHHKa MPUTOTOBICHUS BPEMEHHOIO0 MUKpoIrpenapara. Pucyem
0 MpaBUJIaM: TIpaBujIa OUOIOTHYECKOTO PUCYHKA.
Ilpakmuueckue nabopamopnvie padomoi:
- YCTpOHCTBO MUKPOCKOIIA
- [Ipurorosnenue U paccMarpuBaHUE MUKPOIIPENAPATOB
- 3apucoBka OMOJIOTHYECKUX 00BHEKTOB
Ilpoexmno-uccnedosamenvckas 0eamenbHOCMb:
- Munun - wuccnemoBanue «Mwukpomupy» (paboTra B TpyImax ¢ MOCIECTYIOMICH
npe3eHTaIen).
11. IIpakTHyeckas 00TaHUKA (5 4aCOB)
Teopus. ®enonorndeckue HaomoaeHus. Beaenue nueBHuka HabmoneHuid. ['epbapuii:
o0opynoBaHHUe, TeXHUKA cOOpa, BBICYIIMBAaHUS M MOHTHUpOBKH. [IpaBuna padora c
onpeAeauTensiMu (Te3a, antute3a). Mopdonornueckoe onvcaHue pacTEHUM Mo IMJIaHY.
Penxue u ucueszaromue pacrenus: bamkoprocrana.
Ilpakmuxa. Ilpaxkmuueckue u 1abopamopmuvie pabomol:

e Mopdonoruueckoe onrcaHue pacTeHUM

e OmnpeneneHre pacTeHU! no repOapHbIM oOpa3iaM U B O€3JIMCTBEHHOM

COCTOSIHUU
e MoHTHpoBKa repoapus
IlIpoexkmno-uccnedosamenbckas 0eamenbHOCMb:



e Coznanue karanora «BupoBoe pasHooOpa3ne pacTeHUH MNPUILKOIbHOM
TEPPUTOPUI»

e [lpoekr «Penkue pacrenusa KpacHospckoro kpas»

12. IlpakTuyeckasi 300J10rus (5 yacoB)
Teopus.

e 3HAKOMCTBO C CHCTEMOW >KMBOW MPUPOJbI, LIAPCTBAMU >KUBBIX OPraHU3MOB.
OTnuuuTeNbHbIE MPU3HAKU JKUBOTHBIX PAa3HBIX I[APCTB U CUCTEMATUUYECKUX
rpymnm.

e JKu3zHb OKHUBOTHBIX: OIpENEJICHHE >KUBOTHBIX II0 clieaM, MPOayKTaM
KU3HEAeITeNbHOCTU. OnrcaHne BHEIIHETO BU/a AKUBOTHBIX MO miaHy. O yem
PacCKa3bIBAIOT CKEJIEThl KWBOTHBIX (TajieoHToNIorHs1). [IuileBbie IEMOUKHU.
JKuznb KUBOTHBIX 3UMOM. [logxopmka nruil.

Ilpaxmuka.
Ilpakmuueckue u nadopamopnuie padomol:
e Pabora 1o onpeneneHnto JKUBOTHBIX
e (CocraBlieHHE MULIEBBIX LEMOYEK
e OmnpeneneHue KOJIOTMYECKOM TPYIIbI )KUBOTHBIX 10 BHEIIHEMY BUY
o @decHonmoruyeckue HabMoneHNs «3UMa B )KU3HU PACTCHUH U )KMBOTHBIX
Ilpoexmno-uccnedosamenvckas 0eamenbHOCMb:

e Munu — uccnenoBanue «IITUIIBI HA KOPMYIIIKE)

e Ilpoekr «KpacHast kHUTa )KMBOTHBIX KpacHOsSpCKOro Kpas»
13.buonpakTukym (3 4acoB)
Teopus. YueOHO - HcclieAoBaTeNnbCcKas 1eaTesIbHOCTh. Kak nmpaBUiibHO BBIOpaTh TEMY,
ONpEeAeanTh Leb W 3a7aud  uccienaoBaHus. Kakue CyliecTBYIOT METOIbI
uccnenoBanuii. IlpaBuna odopmienuss pesyabraroB. Mcrounnkn wuHbOpMauu
(bubnmuoreka, HMHTEpHET-pecypchl). Kak oQopMHUTh NHCbMEHHOE COOOIIECHHE W
npe3eHtanno. OcBoeHHME UM OTpabOTKa METOAMK BBIPALIUBAHUS OHOKYIBTYP.
BbllonHEHWE  CaMOCTOATENIbHOTO — UCCJENOBAaHUSA 1O  BBIOPAHHOMY — MOZIYJIIO.
[IpencraBnenue pe3ynbratoB Ha KoHGepeHIMu. OTpaboTKa MPaKTUYECKOM YacTu
OJIMMITHAIHBIX 33JIaHU C eI TUATHOCTUKY MOYYE€HHBIX YMEHUM U HABBIKOB.
Ilpaxmuxa.
Ilpakmuueckue u nadopamophuie padomol:

e Pabora ¢ undopmanueit (mocemeHrue OMOINOTEKH )

e OdopmieHue 10KIaaa U MPE3EHTAUU 110 ONPENCTICHHON TeMe

Ilpoekmuo-uccnedosamenbckan 0esAmenbHOCmy:

Monyb «PU3HOJI0TUsSI PACTEHMI»

e J[BM)KEHME paCTECHUM

e BiusHue CTUMYISATOPOB POCTA HA POCT U PA3BUTUE PACTECHUI

e [Ipopacranue cemsH

e BiusHUE NPUILKANKA HA POCT KOPHS

Monyb «IKOTOrH4eCKH NPAKTHKYM»
e OmpeneneHre CTEIICHN 3arpsI3HEHUS BO31yXa METOJIOM OMOUH/IMKAIIHH;

OnpeaeneHue 3anblIeHHOCTU BO34yXa B MOMELLLEHUAX



BTOPOM I'OJl OBYUEHUS
IlnaHupyemble pe3yJbTaThbl:
JIMYHOCTHBIE:
- (opmupoBaHHWE OTBETCTBEHHOIO OTHOIICHUS K YYCHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpPa3BUTHI0O MW CaMOOOpPa30BaHHWIO HAa OCHOBE MOTHBAIUU K
OOy4YEHHUIO U NMO3HAHUIO

- (hopMupoBaHHME JITWYHOCTHBIX TPEACTABICHUN O IICHHOCTH IPHUPOIBI, OCO3HAHHUE
3HAYUMOCTH M OOITHOCTH IMTOOALHBIX ITPOOJIEM YEIOBEUECTRa,;

- (popMHpOBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYITHUYECTBE
CO CBEpCTHUKAMH, CTapIIMMU W MIAAIMIMMU B TMpolecce 0o0pa3oBaTelbHON
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIEN0BATENbCKOM, TBOPYECKON U JIPYrUX BUJIOB
JeSITeTbHOCTH.

MeTanpeamerHble:

- yMeHue paborarb C pa3HbIMM HMCTOYHHMKAMH HMH(OpPMAIMHU: TEKCTOM Y4YeOHMKa,
HAYYHO-TIONYJIIPHOM JINTEPATypOid, CIOBAPSIMU U CIIPAaBOYHUKAMU; aHAIU3UPOBATH U
OLIEHUBATh MH(OpPMaIINIO, TPEOOPa30BBIBATE €€ U3 OIHON (OPMBI B IPYTYIO;

- YMCHHUC CO3daBaTb, IIPUMCHATL H HpGO6p&30BI:IBaTB 3HaKN WU CHMMBOJIbI, MOICIN H
CXCMBI I pCIHICHUA y‘-Ie6HI)IX H II03HAaBAaTCJIbHBIX 3aJa4

- yMeHue paboTaTh C pa3HbIMU MCTOYHUKAMU OUOJOTHYECKONH HHGPOPMAIIUY:
HAXOJIUTh OMOJIOTMYECKYI0 MH(MOPMAINIO B TEKCTE y4eOHWKA, HAYyYHO-TIOMYISPHOM
JUTepaType, OMOIOTrHYECKUX CIIOBAPSIX U CIIPAaBOYHHUKAX

IIpeamerHsbie:

-00BbSICHEHHE POJIM OMOJIOTHH B MPAKTUYECKON JEATEIbHOCTH JIIOICH; MecTa U poJiv
YeJoBeKa B MPUPOJE; POJACTBA, OOIIHOCTH MPOUCXOKICHUS M IBOJIIOIMHM PACTCHUN U
’KUBOTHBIX (Ha MpUMEpE COIMOCTaBICHUS OTIEIbHBIX TPYI); POJIU PaA3IUYHBIX
OPraHU3MOB B JKM3HHM 4YEJIOBEKa; 3HAYEHUs OMOJIOrMYECKOro pPa3HOOOpa3us st
coxpaHeHus ouochepsr;

-q)OpMI/IpOBaHI/IG OCHOB JKOJOTHYECKOMH I'paMOTHOCTH: CITOCOOHOCTH OICHHNBATh
MMOCJICACTBUA ACATCIBHOCTH YCJIOBCKA B IIPUPOAC, BIMUAHUC q)aKTOPOB PUCKA Ha
3J0POBLC YCITOBCKA.

Yyawuecs 6yoym snamo:

yMeeT aHaJIM3UpOBaTh, CPABHUBATH, KIACCU(PUIIMPOBATh U 00001aTh (HaKThI U
SIBJICHUS. BBISABIATH MPUYIMHBI U CIICACTBUS MTPOCTHIX SIBJICHHM.

yMEeT OCYIIECTBISITh CpPaBHEHHE M KJIACCHU(UKAIMIO, CaMOCTOATEIILHO
BBIOVpAsi OCHOBaHUSI W KPUTEPHUH MJIsi YKa3aHHBIX JIOTUYECKUX OIepalfii; CTPOUTh
KJaccu(PUKAIMIO Ha OCHOBE TUXOTOMHUYECKOTO JIeeHUs (Ha OCHOBE OTPUIIAHNSA).

YMEET CTPOUTH  JIOTUYECKOE PpACCy)KJIEHHE, BKIIOUAIOIIee YCTAaHOBJICHUE
MPUYHHHO-CIICICTBEHHBIX CBS3EH.

yMeeT COo37aBaTh CXEMaTHYECKHE MOIEIH C BBIICICHUEM CYIIECTBEHHBIX



XapaKTEPUCTUK OOBEKTA.

YMEET COCTAaBJISTh TE3WCHI, PA3IMYHBIC BHUABI TJIAHOB (IIPOCTHIX, CIOKHBIX U
T.11.). [IpeoOpazoBbiBaTh MHGOPMALIMIO U3 OAHOTO BUAA B APYroi (TaONHIy B TEKCT U
mp.).
Yuawuecs 6yoym ooyuenvl:

yMeeT BBIYUTHIBATH BCE YPOBHU TEKCTOBOUW MH(MOPMAIIUH.

VYMmeer ompenensTe BO3MOXHBIE HCTOYHMKM HEOOXOAMMBIX  CBEICHMI,
MPOM3BOAUTH MOUCK MH(OPMALIUH, aHATTM3UPOBATh U OLIEHUBATh €€ JJOCTOBEPHOCTD.
BJIAJICET CPEICTBOM  (POPMHUPOBAHUSI  TMO3HABATEIBHBIX CIY)KUT  y4COHBIM
Matepua, v Mpexae BCero NpoJyKTUBHbIC 3aJJaHusl yueOHUKA.
Beenenne (1 uac). Bo BBeneHuu yuaimuecs 3HAKOMSTCS C IUIAaHOM pPaOOThl U
TEXHUKON 0€30MaCHOCTH MPH BHITTOTHEHUH 1a00PaTOPHBIX padoT.
Tema 1. IluTosorus u rucrosiorus (8 yacoB)
Teopusa. Crpoenune kinetku. OpraHouapl. Ku3HEHHBIM UMK KIeTKUA. KieTku
JKABOTHBIX M pacTeHUW. ['mcromorus — Hayka O TKaHAX. Buapl TkaHeu opraHnsma
yesioBeka. CBsi3b CTpOeHUS U PYHKIIUN KJIETOK U TKaHEH.
Ipaxmuka.Jl.p. Nel Crpoenue ypemmuutTenbHbIX OpuOopoB. JL.p.Ne2 W3yuenwue
MUKpPONpPENapaToB pa3auyHbiX KiIeToK. JL.p.Ne3 CpaBHeHuE KIETOK KMBOTHBIX,
pactenuii, npocreimux. JI.p.Ne4 MN3yuenue Tkaneil opranusma uenoBeka. JI.p.Ne5
M3roroBieHre MUKpoIpenapara cockooa meKH.
Tema 2. OcHOBBI MUKPOOHOJIOr UM U BUPYCOJIOTUH (9 4acoB)
Teopus. bakrtepuu: cTpoeHUE, pa3MHOXEHHE, cucreMarvka. I[linecHeBbie TrpuOBI.
Crpoenne. PasmHoxeHue. Cucrtemaruka. I[lutanue u apixanue. ABTOTpO(dBI U
rerepoTpodsl. Jpoxoku. XemocuHTe3 U Qorocunre3. Canporpodsl W Mapa3uThL.
bakrepuanbubie 3a0oneBanusd. Jledenne u npodunaktuka. [pruOkoBbie 3a00meBaHuUs.
Jlnunas turueHa. Bupycomoruss — Hayka o Bupycax. CrpoeHue u usmonorus
BUPYCOB U OakTeprodaro. Bupychsie 3a06osesanus. Bupyc CITN/la. \
Ilpaxmuxa.Jl.p. Ne6 WsrotoBneHnue wmukpomnpenapara 3yOHoro Hamérta. JI.p.Ne7
M3rortoBrnieHne MuUKpompenaparoB Mykopa wind neHuuuuia. JLp.Ne8 H3yuyenue
JIPOMKIKEH.
Tema 3. [Iapa3uTonoruss 1 uMMYyHUTeT (9 yacoB)
Teopus. VIMMyHHUTET W 300pOBbE 4YeJiOBEKa. Buapl uMmyHuTera. MexaHusM.
Hapymenuss wummynurera. Asuepruu. MMmmyHuTer W mapasutbel. OKTO- H
suponapazutel. Ux Bugsl. llpucnocobnenus k mapasutusmy. Ilmockue dvepsu.
Knaccuduxanms. Huxasr passutus. Kpyrmsie uepBu. Knaccuduxarms. [uxmbr
pazBuTHs. [IpoduiakTika reTbMHUHTO30B. DKTONAPA3UTHl — MEPEHOCUUKH PA3TUIHbBIX
3a0oneBanuil. Manspus. Connast Oone3Hb. B, knemu, OM0Xu — MEPEHOCUUKH
3a0oneBanuid. Tud. Yyma. Duuedanut. boprda ¢ mapazuramu.
Tema 4. «Muxomnorusi. CucreMaTnka JieKapcTBeHHbIX pacTenuii (6 yacoB)
Teopusa. Muxonorust — Hayka o rpubax. Cucremaruka rpu6oB. lllnsmnounsie rpuOsI.
['puObl — mapasuthl. MectooOutanus. Mukopusza u cuMOu03. S0BUTHIE TPUOBI.
Omnpenenennie snoBUTBHIX TpuboB. IlocnencrtBust otpamneHus. Jleuenue. Ilomb3a
rpuOOoB.
Ilpaxmuxka. JlekapcTtBeHHbIE pacTeHus. ['onocemennble. VX 3HaueHHUE UIsSL 3M0POBbSA



yenoBeka. [lokpeiTocemennbie. Kiaccudukanusi. Pabora ¢ onpeneiauTelbHbIMU
KapTouKaMmu, ompenenuTensiMu pacteHuid. llpaktnueckass pabora «Pabora ¢
OIIPEAECTUTEISIMI)

Tema6.XumusiBuentpeecrecrposnanus(94yacon)

Teopus. XuMusikakuactbecTecTBo3Hanus. I [penmerxumun. XuMusi—
4acThEeCTECTBO3HAHUSI. B3auMooTHoOIIIeHUsTYeI0BeKanoKpyskarorieromupa. [ Ipeamer
xumuu. OuznueckuerenanpeniecTsa. CrorcTBaseniecTB. [ [pyuMeHeHMEBEIIECTBHAOC
HOBEUXCBOWCTB.

HaGnroneHre U SKCIIEPUMEHT KaK METOMIbl M3yYEeHHS] €CTECTBO3HAHMS M XUMHHM.
HaOmogeHnexkak OCHOBHOM METO/ TMO3HAHMS OKPYXKAIOIIET0 MHpa. YCIOBUS

MIPOBEACHUS HaOIOCHMUSI.
I'unore3a. OkcnepuMenT. BeiBon.Ctpoenunennamenu. / [pakmuxa. JlabopaTopust
no0OpyIOBaHUE.

Monemuposanne. Monens,monenupoBanne. OcoOEHHOCTUMOAEIMPOBaHUSIBreorpad
un,pusuke, Ouonormu. Mopenu B Ouonoruu. Mymspku. Mopenu B ¢u3HKe.
OnektpodopHas wmammHa.l eorpadpuueckue momenn. XUMHYECKHAE MOJCIH:
MIPEAMETHBIC (Monenu aToma, MOJIEKYI,
XUMHUYECKUXUTTPOMBIIIIICHHBIXITPOU3BOJICTB),3HAKOBbIE, IIMCUMBOJIbHBIE(CUMBOJIBI
AIIEMEHTOB,(hOPMYIILIBEIIECTB, YPABHCHHS PEAKITUIA).

XuMHU4eCcKue3HaKuUPpopMyibl. XuMHUUIeCKUIeMeHT. XuMudeckue3Haku. Ixo6o3Ha
YeHue,Mpon3HoIIeHne. XumMudeckuepopmyibiBeniecTB. [ IpocThienciokHbIeBEIeCT
Ba. Unaexcpinkos puimenTrl. Kaue cTBEHHBIMMKOIMYECTBEHHBINCOCTABBELIE CTBA.
Xumusiudusuka. YHUBEpCATbHBIXaPAKTEPII0IOKEHUMMOJIEKYISI PHO-
KHUHETH4YeCcKouTeopuu. [IoHATUS «aToM», «MONeKyaay, «MoH». CTpOEHUE BEIECTRA.
Kpucrammueckoe

coctosiHueBelecTBa. KprucrammueckuepenerkutsepasixsemecTs. ud dy3us. bpoy
HOBCKOEIBUKEHUE. BenecTBaM OJIEKy I pHOTOM HEMOJIEKYIISIPHOTO CTPOEHUS.
ArperatHble COCTOSIHHS BellecTB. [loHsATHE 00 arperaTHOoM COCTOSIHUM BEIIECTBA.
duznuecknenxuMmuieckuesBieHus. [ 'a3000pa3Hbie, KUIKHEUTBEPIbICBEIIECTBA. AM
op(dHBICBEIIECTBA.

Xumusiureorpadus. Ctpoenue3eMin: iapo,ManTus, kopa.Jlutochepa. Munepanburo
pHBIE MOpO/Ibl. MarmaTuyeckue u 0cajiouHble (HEOPraHMYECKUE U OPraHUuueCcKUe, B
TOM YHCJI€ UTOPIOYHE)TOPOBIL.

XumMuanounonorus. XuMU4eCKUMCOCTaBKUBONKIICTKI: HEOPraHUYeCKue(BOIauMuHe
paJTbHBIE COTA )UOPTaHndeCKue( OCITKH, KU PBI, YTIICBOIbI, BATAMUHBI ) BEIIISCTBA.
buonoruueckass poib BOABI B KMBOM KieTke. DortocuHTe3. XIJIOPO(HILIL
buonorudeckoe3HadyeHueKnpoB,0eIKOB,d(PUPHBIXMACEIL, YTIIE€BOJOBUBUTAMUHOB/IJIS
KA3HEIEATENbHOCTHOPTaHU3MOB.

KauecTBennblepeakunnBxuMun. KauecrBeHHbIepeakuu. Pacrio3HaBaHHEBELECTBCI
OMOIIIbI0 KAYECTBEHHBIX pPEaKUuid. AHaIUTHYECKH curHau. Onpenensemoe
BEILIECTBO U PEAKTUB HAHETO.

Texaunkabe3zonacHOCTH. MepbloKa3aHUATIEPBOUTTOMOIITH.
O6opynoBanuexumuueckosnadoparopuu.Jlaboparopuasmnocyna. Peakrusel. OcobeH
HOCTHPAOOTHIBIA0OpATOPHH.

Pacnionoxenue  AIEKTPUYECKUX BBIKJIFOYATENEH,  BOAOMPOBOIHBIX



KPaHOB, CPEACTBIIOKAPOTYIICHUSA,MEAULIMHCKON
alnTEeYKUIEPBONIIOMOIIN BKAOUHETE.

JleMOHCTpaLuK

- Konmnekuus pa3znvyuHbIX NpeaMEToB WK (pororpaduil TpeaMeToB U3 ATFOMHHUS
JUIUIUTIOCT Pl U 1€ «CBON CTBa—TIPUMEHEHHE).

- YueOHOe 000pyI0BaHME, UCTIOIB3YyEeMOEe Ha ypokax (hU3uKu, OUoNoruu, reorpapuu
UXUMHUU.
DnekTpodopHasMamnHasaericTeuu. [ eorpapuueckuemonenu(rnodyc,kapra).buonor
WYECKHE MOJEeIu (MYISDKA OpPraHOB M CHUCTEM OPraHoOB pAacTEHUM, JKUBOTHBIX M
yesioBeka). Pu3nuecKuenXuMUYeCKUEMOIENN aTOMOB,MOJIEKYJ
BEIIECTBUKPUCTAJUINYECKUX PELLIETOK.

- O0BeMHBIEUIIAPO CTEPKHEBBIEMOIETUBO/IBL, YIJIEKHCIOTOM CEPHIUCTOTOTa30B,METaHA.
- OOpa3upl  TBEpAbIX  BEIIECTB  KPUCTAIMYECKOTO  CTpoeHus.  Mogenn
KPUCTAJUIMYECKUXPEIIETOK.

BonasrpexarperarupixcocTosHUsAX. Komnekuskpuctaiinue CKux uaMoppHbIXBEILIE
CTBH U3JICTIUNA U3 HUX.

- KomnexkuusimuuepanoB(J1a3ypuT, KOPyH I, XaJIbKOITU PUT, (QITFOOPUT, FAIIAT).

- KomnekuusiropasIXxnopo(rpaHuT, pa3inyHble pOPMbIKAIb U TA—
MEJ,MpPaMOpP,U3BECTHSK).

- KomnekuusiroprounxuckornaeMbix(HeTh,KaMEHHBIN YT OJIb, CIIAHITBI, TOP(]).

JleMOHCTpalOHHbIEIKCIIEPUMEHTbI

- Hayunoenabmtonenueneroonucanme. lizyueHnecTpoeHusIaMeHu.

- CiupToBasIKCTPAKUUSIXI0POPUIITIaN33eSIeHBIXJIUCTHEBPACTEHU .

- «IlepenrBaHHE» YTIIEKMCIOTOra3aBCcTakaHHAYPABHOBEILIEHHBIXBECAX.

- KauectBenHaspeakunussnakucnopoa. KauecrBeHHasspeak I I HAyJIEKU CIIBIATA3.
JlaGopaTopHbIEONbITHI

- PactipocTpaHeHne3anaxaoeKonoHa, 1yX0BHINIe30/l0paH Takakpoueccaud pysun.
- Habmronenne6poyHOBCKOTOIBUKEHUIHACTUYEKYEPHONUTYIIIUITIOAMHUKPOCKOTIOM.

- Iuddy3usnepmaHranaTakaivsBKeIaTHHE.

- O6HapyxeHne3 PUPHBIXMACENBANIEIbCHHOBONKOPOUKE.

- M3y4ueHuerpannTacrnoMollbOyBEINYUTEIBbHOTOCTEKIIA.

- OnpeneneHrecoaep >KaHusBOAbIBPACTCHUH.

- OGHapyxeHreMacIaBCEMEHAXI0ICOJIH EYHUKaUT PELIKOTOOpeXa.

- OOHapyXKeHUEKpaXMaJlaBIIIICHUYHONMYKE.
B3anmopnelicTBueackopOMHOBOMKHUCIOTHICHO0M(0TIpeeieHneBuTaMuHaCBpasinuH
BIXCOKaX).

- [IponyBaHMEBBIIBIXaEMOTOBO31yXa4€PE3U3BECTKOBYIOBOY.

- OGHapy)eHNEN3BE CTKOBOMBOABICPEIUPA3TUIHBIXBEIECTB.

JloManIHueonbIThI

- 3roroBneHneMoaeneiMOoIEKyIXUMUYECKMXBEIECTBU3IIIIACTHIINHA.



- Huddy3uscaxapaBpoje.

- ONBITHICITY CTOW3aKPBITON MIACTUKOBOMOYTHUTKOM.

- O6HapyxeHHeKpaxManaBIpOLyKTaXIUTaHUs;sI0I0Kax.

IlpaxkmuueckaapadbomaNol-
2.3HakoMcTBOCIab0paTopHBIMOOOpyI0oBaHEeM. [ [paBuIaT eXHUKMOE30MMaCHOCTH.
«IllecTh MpaBUITEXHUKUOE30MTACHOCTH.

IlpaxmuueckaapadomaNo3-

5.«TunoBelenpaBuIaTeXHUKUIIA00pATOPHBIX paboT.JJabopaTopH0e000py10BaHUEUTIO
cyna.PaboracocnupToBKoii,cBecaMu,MEepHOUTIO Cyoi. ApeomeTpbl. Pabotacxumudeck
umMupeakTuBaMu. OpopmiieHrexoqa’KcepuMeHTanerope3yabraropy. « Habmonenues
aropsiencBevyoil. YCTpoicTBOMpaboTaCIu PTOBKI.
Tema6.9THOOBLIYHBbIEHEOObIYHbIeBEIIeCTBA(9UacoB)

Teopus. BeniecTBaBOKpYTrHAC,MX3HAYCHUEITYEIOBEKA.
PonbrnioBapeHHOMCOMMBOOMEHEBEIIECTBYEIOBEKanKMBOTHBIX. CoeBoOiiOaIaHCBOpraH
n3MeuennoBeka. [ lonyuennenoBapeHHON COIMUEE0UNCTKA.
Kpucramisioonsimenmanenbkue. KakpactyTkpuctamisl ?MeTobIBBIpAII BAHUSKPUC
TaJJIOB.

['uapocdepa. KpyroBopoTBoabIBIpHpO/IE,ero3Had €HUEBCOX PAHEH UUTIPUPOTHOTOPABH
OBECHSI.

Bogna. Boga B maciitabe mianetsl. Boga B opranusme denoBeka. [IpecHas Bona u ee
3anachl. JKOJIOTMYECKUETPOOIEMbI YUCTOM BOABI.

Kectkocte BOmbl, BHABL. MeToabl, NPUMEHSEMBIE JUII OYUCTKHA BOJBI, HX
3¢ heKTHBHOCTH. UTOTaKOEKHCIIOTHBI 0K AMMKAKOHH OO pa3ytoTcs ?POTHUKOBBIEBO/IBI.
Ilpaxmuxka. IHpaxkmuueckasn paboma No6-8:«Ounctka
3arpsA3HEHHOMIIOBAPEHHOMCOMH. BhIpali BAHNEKPUCTAIIIOB TOBAPEHHOMCOJIN.
BrlIpamyBaHeKpyCTaINIOBMEIHOTOMKETIE3HOTOKYIOPOCOBMETOAOMMEIJIEHHOTOUCTIA
PEHUSHACHIILIEHHOTOPACTBOPA».

IlpaxmuueckaapadomaiNe9-

11:«CriocoOb104uCTKHUBOABL. CpaBHEHUEBOJOITPOBOJHOMUTEXHUYECKONH ~ BOIBI 110
3amnaxy, L[BETY, IPO3PaYHOCTH, IJIOTHOCTH, pH, OIPENIETECHUIO
TEeMIIepaTypbIKUIIEHUSBOJIbI, HATMY MO0 CaIKAOCIEOTCTa BAHUS, TPUTOTHOCTU IS CIT
onb30BaHus. Mlccen0BaHUEO CATKOBY.

IlpaxkmuueckaapadomaNe]2-13: «OnpeneneHNENyCTPAHEHUEKE CTKOCTUBOIBD.

Ipumeuanue: O4NCTKABOABIOTTBEPABIXITPUMECEH, OTKUIKUXUTA3000pa3HBIXBEIIECTB.
(B3Becu:mecox+H20;men+H20;macno+H20; HO+uepranina,Boponka, prbTp,kon0a,
CIIUTEIIbHASIBOPOHKA, BBITTAPUTENIbHAS Yalllka, CHUPTOBKA, CHUYKH, JepXKaTeib s
POOUPKH,

npoOupkH. ) JKeCTKOCTHBOIBL: IOCTOSIHHAS ,BpeMeHHas,00111as1. CriocoObIyCTpaH CHUSIKE
ctkocTuBOBL (O0pasupiBoAbl; NaCOs,Ca(OH)2,HarpeBanre, CIMPTOBKA, CITUYKH,
JepKaTeNb A TPOOUPKU, IPOOUPKH. )
Tema7.5IBeHusi,mpoucxoasimuecBeiecTBaMu(S 4acoB)

Teopus.

Paznenenunecmeceii. CnocoodsipasaeneHuscMeceiinourncTkaBemnecTs. Hekotopeienpoct
eiue crocoObl pa3iesieHus] cMecel: MpOoCerBaHue, pa3iesieHue CMECei MOPOIITKOB
Kemesa



UCEPbI,0TCTauBaHUE, ICKAaHTAIUS, IEHTPU(DYTUPOBAHKE, PA3IETICHUECTIOMOIIBIOJIEITUTE
JHbHOMBOPOHKU, priibTpoBaHre. UIBTPOBAHUEBIA00OPATOPUH,OBITYHHAPON3BOACTBE.
[Toustueoduibrpare. Ancopouus.llonstueodbancopOunnnancopobenTax. AKTUBUPOBA
HHBINYTOJIbKaKBOXKHEUIIINITa1ICOPOEHT. YCTPONHCTBOMPOTUBOTa3a.

Juctumiauus, win neperoHka. JuctTmsauus (MeperoHka) Kak Mmpouecc BbIIEIEHUS
BelIeCTBan3KuaKoMcMecH. JlucTrimpoBanHasBoianoodnactueenpumenenus. Kpucra
JUIM3alsuiIMBbInapuBanre. Kpucrammszanus W BblIapuBaHHEe B Jadoparopuu
(kpuctamm3aropsl U ¢papPopoBbIeHAIIKY AJIs BblapuBaHus) U npupoae. Ileperonka
Hedtu. Hedrenponykrel. @pakiioHHas MeperoHKaKHIKOrOBO3IyXa.
XUMHUUYECKUEPEAKLIHN. YCIIOBUANIPOTEKAHUSAUIIPEKPALICHUSIXUMUYECKUXPEAKIUNA. X UM
MYECKHE pEeaklMM KakK IMpoLecC MpeBpalleHUs] OJHUX BEIIECTB B JIpyrue. YCIOBHS
MPOTEKaHUAXUMHUYECKUXpeaKnid. ConpUKOCHOBEHUE(KOHTAKT )BEIIIECTB, HATPEBAHHUE.
Karanuzarop. Uaruburop. YnpasieHuepeakiusiMu ropeHusl.
[Ipu3HaknxuMuueckuxpeakunii.l [pusHakuxuMudecKuXpeakiuii: ©“3MEHEHUEBETA,
00pa30BaHNEO0CaIKa,PACTBOPEHUETIONYIEHHOT 00 Ca/IKa, BbIIETICHUETa3a, IO BICHUES
arnaxa,BblJICJICHUEH HUITOTTIOIEHUETETLIOTHI.

JleMOHCTpanuu
OunprplllorTa. Boponkabroxuepa. YeTaHOBKa A (DHITBTPOBAHHSTIOIBAKY YMOM.
PecnimparopHbieMacKUMMapIIEBbIENOBA3KU. [IpoTuBOra3zneroycTpomcTBo.

Konmneknus«HedtbruHepTenpoayKTs».

JIeMOHCTPAMOHHbIEIKCIIEPUMEHTbI

Pa3znenennecmMecunoponiKacepblnKeIe3HbIX OMUIIOK.
PaznenennecmecunoponkacepbInnecKa.
Pa3znenennecmMecuBOABIMPACTUTEILHOTOMACIACTIOMOIIBIOIETUTEIbHONBOPOHKHU.
[Tomy4yeHnenucTUIPpOBAaHHOMBOIBICTIOMOIIIbIOJIA00PATOPHON Yy CTAHOBKHU JISITIEPETOH
KWKUJIKOCTEM.

- PaznenennecMmecunepmManranaTau X poMaTakainsiCriocOOOMKPUCTAITU3ALIMH.

- BzanmonelicTBrEKeNE3HBIXOMUIOKUIIOPOITKACEPHITTPUHATPEBAHUH.
[Tomy4yeHnueyrinekuciaorora3aB3anMoIeiCTBHEMM PaMOPACKUCIIOTONNOOHApYKEHHEE
TrOCIIOMOUIBIO U3BECTKOBOM BOJIBI.

- Katanutnueckoe pa3noKeHue NEPOKCUIa BOAOPOAA (KaTaau3aTtop
nuokcuamaprana(lVv)).

- OOHapyXKeHUEPaCTBOPAIIICIOYUCITOMOIIbIOWHIUKATOPA.
B3aumonelicTBuepacTBopan epMaHraHaTaKIMAUPAaCTBOPAANXPOMATAKATIUACPACTBOPO
MCYIb(pUTaHATPHUSL.

- BzaumoneiicTBuepacTBoparnepMaHraHaTakaansicackopOMHOBOMKHUCIOTOM.

- B3auMonelicTBHEXI0pUIaXKe1e3aCKETTOMKPOBIHONCONBIOUTUAPOKCUIOMHAT PUSL.

- BzanmonericrBuernapokcuaaxenesa(lll) cpactBopoMCOITHOMKHUCIIOTHI.

IIpaxmuxka. JIabopaTOPHBICONBITHI
- AICOPOIUAKYKYPY3HBIMUTIATIOYKAMHUTIAPOBIIAXyUNXBEIIECTB.
- M3yuenuneycTpoicTBazauraIKuUIIaMeH .



JloManIHueoOnbITHI

- PaznenennecmecncyxoroM0noKaupedHOrorneckKa.

- OTCTanBaHNEB3BECUIIOPOIIKAIITYUCTKUIIOCYAbIBBOICUEEACKAH TALTHSI.

- AZICOpOLUSaKTUBUPOBAHHBIMYTIIEMKPACSIIINX BEIIECTBIICTICH -KOJIbI.

- PactBopenueBBoaeradnerkuactnupunay [ICA.

- [ IpuroroBiIeHNEN3BECTKOBOMBOABIMOIIBITHICHEM.

- NU3yuennecocraBaCMC.

Ilpakmuueckaapadomale 14. BeipalinBaHUEKPUCTAIIOBCONU(JOMAITHUMAKCTIEPUME
HT).

IlpakmuueckaapadomalNel5. OuncTkanoBapeHHONWCONH.

Ilpaxkmuueckaapadbomahe 16.V13ydeHuenporieccakoppo3umKenesa.
Tema8.Pacckazpimoxumuu(6 4acoB)
Yuenuueckaaxonghepenyua.«BpiaaromuecspyccKkueydeHble-
XUMUKI» .« CTOPUAXUMUNY.

Konkypccooowenuityuauguxca .«MoenoOUMOEXUMUYECKOEBEIECTBO»OTKPBI
THE,MTOJTy4YCHUEH 3HAYCHUE).

Konkypcyuenuueckuxnpoekmog. KOHKypCIIOCBAIEHN3yYEHUIOX UMY €CKUXPEAKIIAM.
[ToaroroBkan3any TaTBOPYECKUXOTYETOBOIIPOBEIEHHONUCCIIEI0BATENBCKON padoTe.
JlanHble 3aHATUS TPOBOIATCS B (POpME «KPYIJIOrO CTONa» WM IIKOJIbHOU
KOH(epeHIIUU

(BTeueHueroia). Y yamecsiBbICTYal0TCKPATKUMUTBOPYE CKUMUOTYETAMUTION3YYECHH
BIMIIPOOJIEMAaM,PACcCKa3bIBAIOT O PE3YJIbTATaXCBOMXHUCCIIEIOBAHU M.

Tema9. XumusBobITy(64acoB)

Teopus. Bunbl OBITOBBIX XUMUKATOB. MbUTO U Motomue cpeactBa. Coiau U MIeoun B
COCTAaB€ MOKOIIMXCPEACTB. XUMUYUCTKAHAIOMY.

Kectrkocth Bombl. Ymsruenue Boabl. Cona NMuieBas WM ABYYIVIEKUCIBI HATPUUA U
ero cBoicTBa.OnacHbeli Opar NHUIIEBOW COABI — COAA KaJbI[MHUpPOBaHHAsA. Yem
MOJIE3HA MHUILEBAs CO/Ia U MOXKET JIMOHAOBITHOITACHOM.

XUMUSAUITPUTOTOBICHUCTIUIIIH.

CronoBsliiykcycHuyKCyCHasiacceHIHsl. CBOMCTBAYKCYCHOMKHUCIOTBIN
ee(pu3U0IOrHYECKOEBO3/ICHCTBHE.

Xumusanoaexaa. BolnokHOMoayBeTMIUTEIbHBIMCTEKIIOM.
Anreunsliiiionuerocsoiictsa.l louemyiionnano JEpPKaTbBIUIOTHO
3aKyIIOPEHHOMCKIISTHKE.

«3enéHKa» WIh pacTBOpP OpUIUTMAHTOBOTO 3esieHOro. HeoObuHbIE CBOMCTBA OOBIYHOM
3€JIEHKU.ACIIMPUH WIH alleTHWICAIUAILNIOBAs KUCIOTA U €r0 CBOKCTBa. UTO moJie3Hee:
acupuH W
yncapuH.llepekucsBonoponanruaponeput. CBOMCTBAIEPEKUCUBOLOPO/IA.
IlepMaHTranaTkaIys,Maprani0OBOKACIBIMKAIAN,OHKE—

«MapranioBkay. HeoOsruHbIeCBOICTBaMapraniioBku. Kakyro OITACHOCTBMOXKET
IIPENCTaBIATbMAPraHIIOBKA.

Hyxna nm B gomamrHed anteuke OopHas —kuciora.CrapblenekapcTBa,Kake
HUMHUIIOCTYNUTh. YeronexBaTaeTBBALLICHANITEUKE.

Ilpakmuxa. Ilpakmuueckas padoma Ne 17:V13ydeHne TEKCTUIIBHBIX BOJIOKOH I10
kosutekiuu. [IpocrelimmecnocoobionpeeeHus: TUTIAaBOJIOKHA.



IlpakmuueckaapadomaNel8:YnaneHuensTeH.
Ilpakmuueckaa padoma Ne 19:YnaneHue Hakulu C 3MAJIMPOBAHHOW MOCYIBI H
MIPeIOTBpallleHHeee00pa30oBaHmsl (JIOMAIIHUM SKCTICPUMEHT).
IlpakmuueckaapadomaNe2(:HeoObIIHBICOIIBITHI.

TPETUH IOl OBYYEHUS

IIpeaMmeTHBIE pe3yJbTaThI:
JIn4HOCTHBIE:
- XapaKTepu30BaTh YPOBHU OPraHU3aIMK KUBON MaTE€pPUU U HAyYHbIE JUCIUTLUIMHBI,
3aHUMAIOIINECS U3YUYEHHUEM ITPOLIECCOB KUZHEIEATEIIbHOCTH Ha KAKJIOM U3 HUX;
aHAJIM3UPOBaTh XUMHUYECKUH COCTaB JKUBBIX OPraHU3MOB, BBISBIATH  POJIb
XUMUYECKHIX
AIIEMEHTOB B 00pa30BaHUU OPTaHUYECKUX MOJICKYIT;
OLICHMBATh 3HaueHue 3BomoImoHHon Teopun JK.b. Jlamapka st pazButus Ouonoruu;
- XapaKTepu30BaTh MPEANOCHUIKM BO3HUKHOBEHHUS HBOJIONUOHHONW Teopun Y.
apBuHa;
OLICHMBATh CBOMCTBa MOPOJ JOMAIIHUX >XUBOTHBIX U KYJIBTYPHBIX PAacCTE€HHUH IO
CPaBHEHUIO C IUKUMU MPEAKaMHU; 1aBaTh OI[EHKY €CTECTBEHHOTO 0TOOpa Kak
pe3yabTara 00phOBI 3a CYIIECTBOBAHNUC;
MeTanpeameTHble:

OBJIAJICHUE COCTABIIIOIIMMU HCCIEN0BATEIILCKOW U IIPOCKTHOM JIEATEIIBHOCTHU:
YMEHHE BHJETh MpOOJIEMY, CTaBUTh BOMNPOCHI, BBIABUTaTh THIIOTE3bl, JaBaTh
OIpE/IEIICHU MOHATHUAM, KIIACCU(PHUIIMPOBATh, HAOII0AaTh, IPOBOAUTH SKCIIEPHUMEHTHI,
JIeJ1aTh BBIBOJIbI M 3aKIIIOUEHUS, CTPYKTYPUPOBaTh Marepuai, OObsICHATh, JOKa3bIBaTh,
3aIlMIIATh CBOU UJIEH;

yMeHHe paboTaTh C pa3HBIMU HMCTOYHUKAMH OWOIOTMYecKoW WH(OpMaIuu,
aHAJIM3UPOBAaTh U OLEHUBAaTh HHQOpPMAIMIO, MPeoOpa3oBbIBATh HMHPOPMAIUIO U3

O7HOM (POPMBI B IPYTYIO;

YMEHUE aJICKBaTHO MCIIOIb30BaTh pPEUYEBbIE CPEACTBA A JUCKYCCUU U
apryMEHTalNu CBOEU MO3ULIUH, CPABHUBATh PA3HBIE TOUKH 3PEHUS, aPI'yMEHTHUPOBATH
CBOIO TOYKY 3PEHHUSI, OTCTANBATh CBOIO MTO3UIIHIO.

IIpeamerHsbie:

* pa3nuueHuEe Ha TabMUIaX 4YacTel W OPraHOUAOB KIETKU, Ha JKUBBIX OOBEKTaX U
TaOJIMIAX OPraHOB IIBETKOBOIO PACTEHMs, OPIraHOB U CHUCTEM OpPraHOB >KUBOTHBIX,
HaumOosee pacnpoCTPAHEHHBIX PACTEHHM W JIOMAIIHUX >KUBOTHBIX; CHEJOOHBIX H
STOBUTBHIX I'PUOOB; OMACHBIX JIJIsl UEJIOBEKA PACTEHUN U )KUBOTHBIX;

¢ CpaBHCHHC OMOJIOrMYECKUX OOBEKTOB M ImpoucCcCoB, YMCHHC ACJIATb BBIBOAbLI U
YMO3AKJIIIOYCHNA Ha OCHOBC CPABHCHUAA,

* BBISIBJIEHUE NTPUCIIOCOOJICHUI OPraHu3MOB K cpejie OOUTaHUsI; B3aUMOCBSI3EH MEXKY
0COOEHHOCTSMH CTPOCHHSI KJIETOK, TKaHEH;



* OBNAJCHUE MeEToJaMU OHWOJIOTUYECKOM HayKd: HaONMIOJACHHE U  ONKCAHHE
OMOJOTMYeCKUX  OOBEKTOB M TPOLIECCOB;  IOCTAHOBKAa  OMOJIOTMYECKHX
HKCIIEPUMEHTOB U O0BSICHEHUE UX PE3YJIbTATOB.
Yuawuecs 6yoym 3namo:

YMEET ONPENEATh MOHATHS, (GOPMUPYEMBIE B MPOIECCE U3YUCHUS TEMBI;

yMeeT KJIacCU(PUIIMPOBaTh W CaMOCTOSTEIBHO BBIOUPATh KPUTEPUU JIS
KJIacCU(PUKALINY;

BJIQJICIOT CaMOCTOSATENbHBIM (OPMYIUPOBAHUEM MPOOJIEMBbI HCCICAOBAHUS U
COCTABJIATH MOATAMHYIO CTPYKTYPY OyAYyIIEro CaMOCTOATEILHOTO UCCIIEIOBAHNUS,;

JIEMOHCTPUPOBATH ONTUMAaJIbHBIE CLIOCOOBI JEHCTBUI B paMKax MPeI0KEHHBIX
YCIOBUM u TpeOoBaHU 151 COOTHOCHUTH CBOHU JEUCTBUS c
TUTAHUPYEMBIMUPE3YJIbTATAMUIIPH  BBIMIOJTHEHUHM JIA0OPATOPHBIX W MPAKTHYECKUX
pabor;
Yyawuecs 6yoym obyyenwi:

yMEEeT YCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY COOBITHSIMU,
SABJICHUSIMU;

yMeeT MIPUMEHSTh MOJICIIA M CXEMBI JIJIsl PEIICHHs y4eOHBIX U MMO3HABATEIHHBIX
3a/1a4;

BJIAJIEET MPUEMAMU CMBICIOBOT'O UTEHUSI, COCTABIISATh TE3UCHI U

MJIaH-KOHCTIEKTHI IO pe3yiIbTaraM YTeHUS;

JIEMOHCTPUPYET OPraHU3alMI0 Y4EOHOrO COTPYIHHUYECTBA U COBMECTHYIO
JEATEIbHOCTh C YYUTEIIEM U CBEPCTHUKAMU;

YMEET MCMOJIb30BaTh MH(OPMAIMOHHO-KOMMYHUKAIITMOHHBIE TEXHOJIOTHHU TIPU
MOJITOTOBKE COOOIIEHNN, MYIbTUMEIUMHBIX MPE3CHTAIIHI;

YMEET JEeMOHCTPUPOBATH HKOJOTUUECKOE MBIIUJICHUE W MPUMEHATh €ro B
IMOBCEITHEBHON KU3HU
BBenenne (1 uyaca) Bo BBeaeHum ydammecss 3HAKOMSTCS C TUIAHOM paboOTHI U
TEXHUKON 0€30MaCHOCTH MPH BHITOJTHEHUH J1a00PATOPHBIX padoT.
Paznen Hurosnorus. (24 yaca)
Teopus. Tunwsl knemounou opeanuzayuu.( 3 4aca) Kierku npokapuoTu4ecKoro Turma.
CrpykTypHO-(QDyHKIIMOHATbHAS OpraHu3alus AYKapHUOTUYECKOU KJIETKU:
pactutenbHas u )KuBoTHas. [IpuHnmn komnaprMenTauu. buonorndeckas memOpaHa.
CrpoeHre TUIMHUYHON KJIETKM MHOTOKJIETOYHOTO OpraHusMa. MexXKIeTOUHbIe
koMMyHuKanuu. [Ipaktrudeckas pabora: CpaBHUTENbHBIN aHAIN3 MPOKAPUOTHUYECKUX,
AYKAPUOTUYECKUX PACTUTEIbHBIX, DYKAPUOTUUECKUX >KUBOTHBIX KJIETOK U KIJIETOK
MHOTOKJIETOYHOTO OpraHu3Ma.
Dopma  opeanuzayuu.  TapHas,  KOJUICKTUBHAs,  IpaKTU4YecKas  pabora:
CPaBHUTEJbHBIA aHAIU3 TPOKAPUOTHUYECKUX, DYKAPUOTUUYECKUX PACTUTEIBHBIX,
HYKapUOTHUYECKHUX KUBOTHBIX KJIETOK U KJIETOK MHOTOKJIETOYHOI'O OpPraHu3Ma.
Buower desmenvnocmu: camocToSTENbHOE BbIACTICHHE W (OPMYTUPOBAHME 1NN
MpaKkTUYECKOW paboThl; TOWCK U BBIACICHUE HEOOXoAuMoN wuHbOpMaIlUuu s
COCTABJICHUSI CBOAHOW TaOJIUIIBI; CPABHEHHE, KIIACCHU(PUKAIIUSA PA3TUYHBIX KJIETOK I10
BBIJICJICHHBIM TTPU3HAKAM.
Cmpoenue npoxapuomuueckou kaemku (3 uaca). ®opma npokapuor. CTpyKTypa,
XUMUYECKH cOocTaB W (YHKIIMM KOMIIOHEHTOB TPOKAPUOTHUYECKONW KIIETKH.



Kinerounas crenka. Kancynbl, ciu3ucteie ciiom U 4exibl. JKIyTHKM U MEXaHU3MBI
nBrkeHus. Bopcunku. MemOpansbl. Lluto3oms u pubocombl. I'eHeTnueckuii anmapar.
Poct 1 cnioco0s! pa3sMHOXKeHUS. BHYTpUIIMTOIIa3MaTHYECKUE BKIIIOUEHMS.
Ilpakmuxa._IlpakTuyeckasg pabora: BbLAEJICHHE, OKpalIUBaHUE, (DUKCHPOBAHUE,
CpaBHHTEJIbHAS XapaKTepUCTHKA YKCYCHO-KHUCIIBIX, MOJIOYHOKHCITBIX U
MAaCIISTHOKHUCIIBIX OaKTEepHi.

Dopma opeanuzayuu: NapHas, KOIJICKTUBHAs, MpAaKTHYecKas padoTa a: BbIACJICHHE,
OKpalMBaHue, (UKCUPOBAHHE, CPABHUTEIbHAS XapaKTEPUCTHKA YKCYCHOKHUCIIBIX,
MOJIOYHOKHCIIBIX ¥ MACTISTHOKHUCIIBIX OaKTepUid.

Buowl OesamenvHocmu: CcaMOCTOATENILHOE BbICJIIEHHE U (POPMYIMPOBAHUE LIETU
MpPaKTUYECKOW paboThl; TOWCK U BBIACICHUE HEOOXOAuMOM uHGOpMAIU s
COCTaBJICHHMs] CBOJHOM TaONMIIBI; CpaBHEHHE, Pa3JIMYHBIX BUJOB OaKTepUil IO
BBIJICTICHHBIM ITPU3HAKAM.

Cmpoenue yykapuomuueckoii knemku (4 uaca). HapyxHas nuroruia3MaTriaeckas
mMeMmOpaHna. Crienuanu3upoBaHHBIE CTPYKTYPhl MOBEPXHOCTU KieTOK. OCOOEHHOCTH
CTpOEHHUSI KIIETOYHBIX oOonouek pacteHuil. @aronurto3. [luHOIMTO3. OCHOBHOE
BEIIECTBO LUTOMIA3Mbl. MUKpOTpYOOUKH. DHAOIUIa3MaTHueckas ceTb. PruOOCOMBI.
Kommnexc T'ompmxu. Mutoxonapuu. JInsocomsl. Kierounsni nentp. Ilmactuasl
Bakyonu pactutenbHbIX KiIeTOK. OpraHou/ipl CienuaibHOro Ha3HaueHus. Kierounsie
BKJIIOUEHUA. S1po: 00004Ka, SAEPHBII COK, SAPBIIIKO, XPOMOCOMBI.

Dopma opzanuzayuy: KOJUIEKTHBHAs, JOKJIAAbl YYAIIUXCS C MCIONb30BAHUEM
KOMITBFOTEPHBIX TEXHOJIOTUH.

Buowt  Oeamenvnocmu: TOUCK W BbIEJIEHHWE HeoOXonuMoW uH(OpMaluu;
OPUMEHEHUE METOAOB MH(POPMALMOHHOIO IOHCKA, B TOM YHUCIE C TOMOUIbIO
KOMITBIOTEPHBIX CPENICTB; MJIAaHUPOBAHUE YYEOHOTO COTPYAHMUYECTBA C YUUTENIEM U
CBEpCTHUKAMU — ompenereHue 1ened, GQyHKIUHA  y4acTHUKOB, CIOCOOOB
B3aMMOJCICTBUSL NPHU IOATOTOBKE JOKJIAA0B. PeryniaropHble MEXaHM3MBbl KIIETKH.
OO6muit anantauroHHbId cuHApoM. [loHsaTHE cTpecca. 3aBUCUMOCTh aJlanTallMOHHBIX
peakumii oT cuibl pazgpaxkurens. CpoyHas | JONTOBpeMEHHas —aJanTaius.
[IcuxoaMOLMOHAIBHOE HaNpsKEHWE. THUMbl MOBPEXACHUS KIETOK MpPU HEKPO3E.
AmnonTo3. MexaHu3Mbl peanu3alu  TuOenu KJIeTOoK npu amnonrto3e. Popma
op2aHuzayuu. JEKUHUs.

Buowi desmenvnocmu: npeoOpa3oBaHUE 3HAKOBO-CUMBOJIMYECKONW MOJENIU C IIEJBIO
BBISIBJICHUS] OOLIUX 3aKOHOB, OMPEIEISIONIUX PETYISITOPHBIE MEXaHU3MBI KIIETKHU.
Paznen I'eneruka (39 yacoB)

Teopusi. TI'enemuueckuil ananu3z 3aKOHOMepHOCHmell Haciedosanus (2 wuaca).
MonorubpugHoe ckpemBanue. LluTonornueckue OCHOBBI ~ MOHOTHOPHUIHOTO
CKpEIIMBaHUs. YCIOBUM NPOSBIEHUS 3aKOHA pacuieruieHus. [u- u TpurubpumHoe
ckpemuBanue.  LluTonmornueckue  OCHOBBI ~ JUTMOPHIHOTO  CKpEILMBaHUS.
Bsaumonerictue I'€HOB. KoMIuieMeHTapHOCTb. Onucras. [Tomamepusi.
Momuduuupyromee zaeiictBue reHoB. HacinemoBaHue NpU3HAKOB CLEIUIEHHBIX C
nonoM. Omnpenenenue mona. OcoOEHHOCTH TMONOBBIX XpomocoM. CIeniIeHHOe
HACJIEOBaHUE U KpOCCUHIroBep. CpaBHEHUE T'€HETHYECKUX M IIUTOJOTMYECKUX KapT
XpoMocoM. MexaHu3M KpOCCHUHTOBEpA.

[Tpaktuka. IlpakTuueckas pabora:pu3noI0ro-reHeTHYecKrue acleKkThl aHTOIIMAHOBbIX




OKpPAaCOK Y paCTCHHM.

Dopma opeanuzayuu: KOIUIEKTUBHAs, pELIEHUE 3a/ad, IpakTU4eckas padora:
(U3MOSIOTO-TeHETUYECKUE aCIIEKThl aHTOIIMAHOBBIX OKPACOK Y paCTEHHIA.

Buowi Odesmenvnocmu: caMOCTOSITENbHOE BBIJIEICHUE U (DOPMYIMpPOBAHUE LIENU
NPAKTUYECKOM padoThl; MOUCK W BbIAEICHHE HEOOXONUMOM HH(pOpMAUuu MpU
pEIIeHUH TeHEeTUYECKUX 3ajiad; BRIOOP Hanbonee d(PPEKTUBHBIX CIIOCOOOB pEIICHUS
3aJa4; CTPYKTYpHUPOBaHWE 3HAHUI MO TUIIaM B3aMMOJECHCTBUS I€HOB; YCTAHOBJICHUE
IIPUYMHHO-CIIEACTBEHHBIX CBSI3€W; NOCTPOEHUE JIOTUUECKOW LIENMU PACCYXIAECHUN MPH
PELIECHNH 3a/1a4.

Hzmenuusocmov u memoownl ee uszyuenus (1 wacog). MyraunoHHass U3MEHUYUBOCTb.
Knaccudpukamuss ~ MyTaruid. MHOXECTBEHHBI  QJUICIIU3M. XpOMOCOMHBIE
nepecTpoilku. leHoMHble MyTtauuu (monuruionaus). Kapuotunsl u  Mmelo3 y
HNOJIMIUIOUHBIX (QopM. MyTauuu reHepaTtuBHble M coMarudeckue. CIIOHTaHHbIE
MyTalMd. 3aKOH TIOMOJIOTMYECKUX DSJIOB  HACJIEACTBEHHOM  HM3MEHYMBOCTH.
NuaynupoBanHple  MmyTauud.  PuU3MYECKME WM XUMUYECKHE  MYTarcHsbl.
MonudukanronHas n3MeHInBOCTh. CTarucTudeckas 00padoTKa pe3ynbTaToB.
[IpakTyeckasd paboTa: CTaTUCTHYECKUN aHAIN3 W3MEHYMBOCTU KOJIMYECTBEHHBIX
IIPU3HAKOB Y PACTEHUM.

Dopma opeanuzayuu: KOIUIEKTUBHAs, pELIEHHE 3a1ad, M[pakTudeckas padoTa:
CTaTUCTUYECKUI aHAJIN3 U3MEHYMBOCTH KOJMYECTBEHHBIX MPU3HAKOB Y PACTEHU.
Buowi Odesmenvnocmu: camMOCTOSITENbHOE BBIJIEICHUE U (DOPMYIHMpPOBAHUE ILIENU
IPaKTUYECKOW paboThl; MOMCK M BBIJEIECHHE HEOOXOOUMOM HH(OpManuu Mpu
COCTABJICHMHM OTYETa MO MpakTU4yeckoil pabdore; BeIOOp Haubonee 3>(P(HEeKTUBHBIX
crioco0oB peuleHus 3a1ad; (HOopMyIMpOBaHHE MPOOJEMbl MPU BBIICHEHUM MPUYUH
MYTallMOHHOM WM3MEHUYMBOCTH; CAMOCTOATEIbHOE CO3/laHuE CHOCOOO0B pEIIeHUS
npoOJieM MOCTaBIEHHOM 3aJjaud; YCTAaHOBJIEHUE MPUYMHHO-CIEICTBEHHBIX CBSI3EH;
MMOCTPOCHUE JIOTHYECKOM LIENU PACCYKIACHUM ITPU PELICHUH 33/1a4.

Ponv nacneocmeennocmu u  cpedvl 6  (opmMuposanuu  HOPMAIbHO20 U
RAmMoa02uYecKU UIMEHEeHH020 henomuna yenoeeka (6 uacos).

['ennas  mporpamma  4eyoBeka.  AyTOCOMHO-JOMHHAHTHBIE  HACIEIOBaHHUS.
AyTtocoMHO-penieccuBHble  3a0oneBaHus. HacnmencTBeHHble OOJIE3HM — UYEIOBEKA.
XpomocomHble  Oone3Hu. IeHHble Oone3Hu. bonme3HW ¢ Hac/IeACTBEHHBIM
npeapacnonoxkenrueM. (OcoOEHHOCTH dYelloBeKa Kak OObEKTa TIeHETUYECKUX
uccieqoBaHui. MeTonbl M3yd4eHHs] TEHETHKH YEJIOBEKAa: IeHEaJOrM4eCKH METOM,
OJMM3HELOBBI METOA, MONYISUUOHHO-CTAaTUCTUYECKUI METOA, METOA TI€HETHKU
COMAaTUYeCKHUX KJIETOK, IIUTOTCHETUYECKUNU METON, OMOXUMUYECKUI METOJ], METOMbI
m3yaeHnss JHK B renHermueckux  wuccienoBaHUsAX. MeAMKO-TEHETUYECKOE
KOHCYJIbTUPOBaHUE.

[TpakTyeckas paboTa: M3yuyeHUE T€HETHMYECKHMX AaclleKTOB I0Ja y pacTeHui (uBa
KO3bs1).

@opma opeanuzayuu: KonnekTuBHas, peHIeHWE 3a4a4, JOKJIaAbl Yydalluxcs,
npakThyeckass padora: M3ydeHHE TeHETMUYECKUX acleKTOB Mojia Yy pacTeHuil (uBa
KO3bs1).

Buowt  OeamenvHocmu: TOUCK W BbIACIIEHHE HEOOXOAMMOW  HHQOpMAIINK;
OPUMEHEHHE METOJOB HMH(POPMALMOHHOTO IOHWCKA, B TOM YHUCIE C IOMOUIbIO




KOMITBIOTEPHBIX CPEACTB; IMJIaHUPOBAHHWE YYEOHOro COTPYAHUYECTBA C yYUTEIEM U
CBEpCTHUKAMU — ompeneieHue I1ened, (QyHKIUHA  y4acTHUKOB, CIOCOOOB
B3aMMOJICHCTBUSl MU IOATOTOBKE JOKJIAJOB; MOUCK U BBIACIEHUE HEOOXOIMMOM
uH(OpMalUM TPU PEIICHUU TeHETHMYECKUX 3ajiad; BHIOOp HamOosee 3(h(EeKTUBHBIX
criocoOO0B pelIeHus 3aj1a4.

Pasnen 3 DBoionuonHoe yueHue( 32 4acoB)

Teopua. Teopua ecmecmeennoco omoopa Y. Jlapeuna ( 5 uacos).
HacnencTBeHHOCT M WM3MEHUMBOCTh OpraHu3MoB. Jloka3aTenbCTBa 3BONIOLUHU
MPUPOIHBIX BHUAOB. YueHHe (popMax HM3MEHUMBOCTH OPraHu3MoOB. Poib BHelTHEH
cpeAbl B BO3HHUKHOBEHHMHM HW3MEHUYHMBOCTH OPraHuW3MOB. Teopus MCKYCCTBEHHOI'O
or6opa Y. Jlapsuna. @opMbl HCKycCTBEHHOTro otbopa. boprba 3a cyiiecTBoBaHUE:
npuanHbl U cieAcTBuss. @opMbl 00phOBI 3a cymecTBoBaHus. EcTecTBeHHBIN OTOOD:
OIpEAEICHUE, MEXaHU3M JICUCTBUS, PE3YJIbTAT.

IIpaxmuka. @opma opeanuzayuu: KOJUIEKTUBHAS

Buowi  Odesamenvmocmu: TOUCK ¥ BbAETCHHE He0OXomumon  WHGOpMAINH;
NpPUMEHEHUE METO0OB HMH(POPMAIMOHHOIO TIOMCKA, B TOM YHUCJIE€ C IOMOIIBIO
KOMITBIOTEPHBIX CPENICTB; MJIAHHUPOBAHUE YYEOHOTO COTPYAHMYECTBA C YUUTENIEM U
CBEPCTHUKAMU — ONpEIeICHHe Ieled, (YHKOWA  yJ9acTHHKOB, CIOCOOOB
B3aMMOJICMCTBUA NpPH TOATOTOBKE JOKJIAAOB; IIOCTAHOBKA BONPOCOB  —
WHULMATUBHOE COTPYIHUYECTBO B IMOMCKE U cOOpe MH(POpPMAIUU IS BBIOJTHEHUS
JTOKJIAJIOB ¥ IIPE3EHTALIU.

Cunmemuueckas meopus 3eontouuu. Muxkposeonrouun(3 uaca)

[Homynsauust — popma cymniecTBoBaHus Buja. 3MeHUHBOCTh 0cO0€H B MOMYIISILIUU IO
BIMSIHUEM DKOJOTUYECKUX (akTopoB. MexaHW3M BO3HUKHOBEHHUS aJanTaiuii B
MOMYIISIIMA U UX OTHOCUTENbHBINA XapakTep. Jlemorpaduueckasi, mpocTpaHCTBEHHAs
U DKOJOrMYecKas CTPYKTypa MNONyJsiuud. JIMHaMHUKa YHCIEHHOCTH MOMNYISIUH.
buonorudeckuii monmumMopu3mM MOMYISIITUU. YCIOBHS JUTUTETLHOTO CYIIECTBOBAHUS
nonymsauuu. [lomynsiuuss — KOMIIOHEHT 3KOcHCTeMbl. J[MHaMuKa W YCTOWYMBOCTH
skocucteM. Camoperymsanusa. CyKIeCCUU B 9KOCUCTEMAX.

Dopma opeanuzayuu: KOJUIEKTUBHAs, peIICeHHE OMONOTMYECKHUX 3ajad, padbora c
KOMIIBIOTEPHBIMH MPOrPaMMaMH.

Buowl oOesmenvnocmu: TOUCK W BbIJEICHUE HEOOXOAUMOW WHOOPMAIIUK TIPH
peleHnr OUOMOTMYECKUX 3a/1a4; BBIOOP Hanbosee 3PEeKTUBHBIX CLIOCOOOB peleHUs
3a/1a4; CTPYKTYPUPOBAHUE 3HAHUN N0 TeMe «MHKpPOIBOMIOUUD»; YCTAHOBICHUE
IIPUYMHHO-CIIEACTBEHHBIX CBSI3€H; OCTPOCHUE JIOTUYECKOW LIENU PACCYXIACHUN TPH
pelieHnn 3ajad; HaOMIOACHHE 3a JEMOHCTPALUAMH YyYUTENs; OOBACHEHUE U
WHTEpIpeTanus HaOMIoIaeMbIX SIBJICHUN; aHATTU3 TPAPUKOB, TAOIHI], CXEM.

Daxkmopul r600uuu (4 uaca)

Hacneocmeennas usmenuueocmo kax mamepuan 23600yuu. IBOIIOIMOHHAS
xapakrepucTuka myrtanuii. Hopma peakiuu reHorumna. Moaudukanuu, uX poiib B
sommonmu. M3omsunn. Mexanu3m. DBOMIOIHUOHHAS POJIb W30JUMM. MuUrpanuu u ux
poilb B M3MEHEHMM  TE€HETHMYECKOM  CTPyKTypbl  monyasiuun.  Dopmel
MEXMOMYIAIMOHHBIX  OTHOmeHu. IlpuumHbl w  ciemcTtBus  OOpbOBI 32
cyliecTBoBaHue Kak (¢akropa HBomonuu. COBpEeMEHHbIE MPEACTABICHUS O
€CTEeCTBEHHOM OTOOpe Kak BeAyieM ¢aktope 3Bomouud. DOpMbl €CTECTBEHHOIO



otOoopa. CpaBHUTENBHBIM aHaIU3 €CTECTBEHHOI'O M HCKYCCTBEHHOIO OTOOpa M MX
pE3YABTATOB.

[TpakTyeckas paboTa: pe3ynbTaTbl HUCKYCCTBEHHOIO OTOOpa Ha INpUMEpPE COPTOB
KYIbTYpPHBIX PaCTEHHI.

Dopma  opeanusayuu:  KOJWIEKTHBHAs, IMpakTU4YecKas pabora:  pe3yibTarbl
HCKYCCTBEHHOI0 0TOOpa Ha MPUMEPE COPTOB KYJIBTYPHBIX PACTEHUI.

Buowl OdesamenvHocmu: CcaMOCTOATENILHOE BbIACIEHHE U (POPMYIMPOBAHUE LIETU
MPAKTUYECKOM padoThl; TMOMCK M  BBIIEJIEHUE HEoOXoaumoi HuHGOpMaluu;
CTPYKTYpPUpPOBaHHE 3HAHUM MO pe3yJabTaTaM HMCKYCCTBEHHOTO OTOOpa; MOCTAaHOBKA U
dbopmynupoBaHue  TpoOOJEMbl,  CaMOCTOSTEIbHOE  CO3JaHHE  AJITOPUTMOB
NEITENPHOCTH TIPH  PEIICHUH  MPOOJEMBI, MPOTHO3MPOBAHUE  PE3YIbTATOB
IPaKTUYECKOW pPaldOoThl; KOHTPOJIb B (OpME CIMYEHHUS JMYHBIX PE3YJIbTaToOB U
pe3ynbTaTa ¢ 3aJaHHbIM 3TAJIOHOM C LIEJIbI0 OOHAPYXEHUSI OTKJIOHEHUH OT HETO.

Buo. (3 uaca)

CoBpeMenHasi Ouonornyeckas KoHLeNuus Buaa . Maiiepa. [lokazarenbcTBa
peasnibHocTH BHna. Kpurepun Bupa. Ctpykrypa Buzaa. IlonmynsinmuoHHas CTPyKTypa
Buga. [mOpugHas 30Ha, TeorpapUUECKUIU3ONAT, KIWHAJIbHAS W3MEHYUBOCTD.
[Ipouecc o0Opa3oBaHHsS HOBBIX BHUAOB. AJUIONATPUYECKOE, CHMIATPUUYECKOE U
napanarpuiyeckoe BuAooOpazoBaHue. KommiekcHOe JeicTBHE  3BOIOLIMOHHBIX
(bakTopoB B 3KOCUCTEMAX. MICKyCCTBEHHBIE SKOCUCTEMBI U UX OCOOEHHOCTH.
[TpakTyeckas pabora: MOPQPOIOrHYECKUN KpUTEpUH BUAA Ha NpUMEpE BUAOB M3
poza KieBep.

Dopma opeanuzayuu: KOJUIEKTHBHAsA, MpakTU4eckas padora: MopQoJornyecKuit
KpUTEpUH BUAA Ha IPUMEPE BUIOB U3 Pojia KIIEBep.

Buowl desmenvnocmu: CcaMOCTOSITENIbHOE BbIJEIEHHE W (HOPMYIHPOBAHHUE LIEIH
MPAKTUYECKOM padOoThl; MOUCK W BbIAEICHHE HEOOXONUMOM HH(pOpMauU MpU
COCTaBJICHHMM OT4YeTa IO TMpaKTUYEeCKOM paboTe; IIaHUpOBaHHE Yy4EOHOTO
COTPYIHMYECTBA C YYHMTEJIEM W CBEPCTHUKAMHU — ONpEAeNieHHe Lenei, QyHKuui
Y4aCTHUKOB, CIIOCOOOB B3aMMOJCHCTBHS;, MOCTAHOBKA BOMPOCOB — HWHHUIIMATHBHOE
COTPYIHUYECTBO B MIOMCKE U cOope nHpopMaIuu.

Eouncmeo scueoit u nexcueoit npupoowt (3 uaca).

AOVOreHHbIi CHUHTE3 OpPraHMYECKHX BEIIECTB B YCIOBUSAX BOCCTaHOBUTEIbHOMN
arMocgepbl. DTanbl MOSBICHUS CIOKHBIX OPraHUYECKUX BEIIECTB. DBOMIOLMOHHBIE
BO3MO)KHOCTHU YIJIEBOIOPO/IOB. DBOMIOLMS OPraHUYECKUX coeanHeHnil. OOpa3zoBaHue
NEPBUYHBIX KIETOK — Hadajo Ouonorudyeckod »sBomonuu. CamoopraHuzanus
CIIOHBIX OpPraHM4YecKuX cUcTeM. KieTouHoe muTaHue, BHYTPU- U BHEKJICTOYHBIN
romeoctas. OCHOBHbBIE YEPTHI )KU3HH.

Dopma  opeanuzayuu. JEKUUSA, KOJUIGKTMBHAsA, pabdoTa C KOMIIBIOTEPHBIMHU
nporpaMmmamu.

Buowr oeasmenvnocmu: npeoOpazoBaHUE 3HAKOBO-CUMBOJIMUECKONH MOJIEIH C IENbIO
BBISIBJICHUSI OOINMX TPU3HAKOB, OMPEACIAIONINX EIWHCTBO >KMBOM W HEXHBOU
IPUPOABI; HAOIONECHKE 32 IEMOHCTPALMSMH YIUTENS; OOBbSICHEHHE U MHTEpIpeTalus
HaAOJI0IAaeMbIX SBJICHUI; aHAINU3 TpadUKoB, TAOJIHUII, CXEM.

Pazgen ImOpuorenes

Jlenenue knemox (4 uaca).




Muto3. Mutornueckuid nuki. [{uTonorudyeckre OCHOBBI OECIOIOrO Pa3MHOMKEHUS.
Ounopenpoaykuus. IIpogomkurensHOCTh KU3HU KIETOK. [lonoBeie kineTtku. Menos.
[{uTonornyeckre OCHOBBI IIOJIOBOTO PA3MHOXKEHHS.

Dopma opeanuzayuu: KOJUIEKTUBHA, IPAKTUYECKas paboTa ¢ MUKPOCKOIIOM.

Buowl Oesamenvnocmu: CcaMOCTOATENILHOE BBbIICIEHUE U (POPMYIMPOBAHUE LIETU
MPAKTUYECKOW padOoThl; TMOUCK U BBIJEICHHE HE0oOXOonuMon wuHGOpMAIUU TMpU
COCTABJICHMM OTYeTa MO TPAKTHYECKOM padore; IUIAaHHpPOBAaHUE Y4eOHOro
COTPYIHMYECTBA C YYHUTEJIEM W CBEPCTHHUKAMU — ONpPENENICHHE Lenel, (QyHKUIHiA
Y4aCTHUKOB, CIIOCOOOB B3aMMOCHCTBUS; MOCTAaHOBKA BOIPOCOB — HHUIIMATUBHOE
COTPYIHHYECTBO B MTOMCKE U cOOpe MHPOPMALIMH.

Pazeumue opeanuzma u cpeoa ( 3 uaca).

Buemnss cpena u HeoOXOAMMBIE YCIOBHUSI Pa3BUTHSA. DMOpPHOHAIBHOE pa3BUTHE U
BHYTPEHHSIS cpeia. DK30racTpyisiius. IMOPHOH U OMoThyeckue GakTopbl CPebl.
Dopma opeanusayuu: TEKIMS

Buowi desmenvnocmu: mpeoOpa3oBaHuE 3HAKOBO-CUMBOJIMYECKOW MOJENU C IIENbIO
BBISIBJICHUSI OOIIMX TPU3HAKOB, OINPEACNSIONIMX €IWHCTBO >KUBOM W HEKHUBOU
IPUPOABL; HAOMIONCHUE 32 IEMOHCTPAIMSMU YUUTENS; OOBICHEHUE U HHTEPIPETAIUs
HAOIIOAEMBIX SIBICHUN; aHAIN3 TPaPHUKOB, TAOJIHII, CXEM.

becnonoe pazmnoincenue, comamuueckuit ImoOpuozenes u pezenepauusn (7 4acos).
Mopdoduznonoruueckass OCHOBA MPOLECCOB  OECHONOro  pa3MHOXKEHHS U
OCOOCHHOCTH  pa3BUTHUA Ipu  OecrnionoMm  pasmMHoXkeHuH.  Kiaccudukarus
pereHepaliOHHbIX ABIECHUHN, IOHATHE O COMAaTHUYECKOM dMOpUOreHese.

Dopma opeanusayuu: KU

Buowr oesmenvnocmu. npeoOpa3oBaHUE 3HAKOBO-CUMBOJIMYECKOM MOJENU C IIEJbIO
BBISIBJICHUSI OOIIMX TPU3HAKOB, OINPEACISIONIMX €IWHCTBO >KHUBOM W HEKUBOU
MPUPOJIbI; HAOIIOAEHHUE 32 IEMOHCTPALMSIMU YUUTENS; OObICHEHHE U MHTEPIIpETaLNs
HaOJI0aeMBIX SBJICHUI; aHANU3 TpadUKOB, TAOIHUII, CXEM.

Onmoczenes u r601oyus (4 uaca).

buorenernueckuit 3akoH. Pexkanutymsuuu. Teopus dummOpuorenesa A. H.
CeBepueBa. DBOIMIOLMSA OHTOTEHE3A.

Dopma opeanusayuu: KOIIEKTUBHAS, TOKJIAAbl YUalTUXCS.

Buowl OdesimenvbHocmu: TUTAHUPOBAHHME CTPYKTYPHI JOKJIala C YYETOM KOHEYHOTO
pe3ysabTara; COCTABICHHUE IUIAHA M TOCIIEAO0BATEIbHOCTH ACHCTBUM; INTAHUPOBAHUE
y4e€0HOTO COTPYAHMYECTBA C YYUTEIEM M CBEPCTHUKAMHU — OIpEIeIeHHUE LeseH,
(GyHKIMI ~ y9acCTHUKOB, CIIOCOOOB  B3aMMOJACWUCTBUS; TOUCK U  BBIACICHHUE
HeoOxomuMon uH(OpManuK;, TPUMEHEHHUE METONOB WH(OPMAIIMOHHOTO IIOWCKA, B
TOM YHMCJIE C TOMOIIBIO KOMIIBIOTEPHBIX CPEACTB; OCO3HAHHOE W IPOU3BOJIBHOE
MOCTPOEHUE PEYEBOI0 BBICKA3bIBAHUS B YCTHON M MUCBMEHHOMN (OopMeE.
Imopuonozua pacmenuii (5 uacos).

Crnoporenes. MukpocnoporeHes. MakpocnoporeHes. ["ameTorenes.
MukporameToreHes. MakporameToreHnes. JIBOMHHOE OIIOIOTBOPEHHE.
HeperynspHbie TUIIBI TOJIOBOTO Pa3MHOXKEHUS.

Dopma opeanuzayuu: KNS

Buowr oesmenvnocmu: nipeoOpazoBaHUe 3HAKOBO-CUMBOJIMYECKON MOJENIU C IEJIbI0
BBISIBJICHUSI OOIIMX TPU3HAKOB, OIMPEACISIONINX EIWHCTBO >KHUBOM W HEKHUBOU



IPUPOABL; HAOIONEHNE 32 IEMOHCTPALIUSIMU YUUTEINS; OObSICHEHUE U MHTEPIIPETALUS
HaAOJI0aeMBbIX SIBJICHUI; aHAINU3 rpadUKoB, TaOIUL, CXEM.

MarepuajibHO-TeXHHY eCKOe o0ecredeHue
1. Kabuner nns 3aHsaTHil coorBeTcTBYeT TpeOoBanusimM CanlluH 2.4.4.3172-14
«CaHUTapHO-3ITUIEMHOJIOTHYECKHE TpeOOBaHUS K YCTPOWCTBY, COACPKAHHIO H
OpraHu3aluu pexuma padboThl 00pa30oBaTEIbHBIX OpraHU3aldil JTOMOJTHUTEIHLHOIO
oOpa3zoBaHus JeTen»
2. O6opynoBaHue:
Uundposasa nabopaTtopua no 6uonorum (yueHuueckasn
Kommutekranus: becripoBogHON MYTETUAATIMK IO OUOJIOTHH C 6-F0 BCTPOCHHBIMU TaTYHKAMHU:
JaTunk BaaxkHocTu ¢ AunanazoHoM uzmepenus 0...100%
JlaTyuK OCBENIEHHOCTH € AUara3oHoM u3mepeHus He yxe yeM ot 0 go 180000 ik
Hatuuk pH ¢ nuanasonom usmepenus He yxe ueM ot 0 1o 14 pH Jlatuuk TemmnepaTypsl ¢
IMana30HoM U3MEpeHus He yxe yeM ot -20 10
+140C
JlaT4MK 3JIEKTPOIPOBOJMMOCTH C IHana3oHamMu u3Mepenus He yxe yeM ot 0 1o 200 MxCwm; ot 0
10 2000 mxCwm; ot 0 1o 20000 MxCwMm
JlaTauk TeMIepaTypbl OKPYKAIOMIEH Cpelbl C TUana30HOM U3MEPEeHHSI He yke 4eM oT -20 10
+40
Akceccyapsl:
Kab6ens USB coenquHUTEIBLHBIN
3apsinHoe ycrpoiictBo ¢ kabenem miniUSB USB A nantep
Bluetooth 4.1 LowEnergy
Kpatkoe pykoBoicTBO 110 3KCIuTyaTanuu 1udposoit madoparopuu Lludposas Bumeoxkamepa ¢
MeTaJUIMYECKUM IITaTUBOM, pa3pemienne He meree 0,3 Mnukc
[IporpammHuoe obecrieueHue
MeToanyeckne pekomeHgaunm He meHee 30 pabot
HoyTbykK
Uundposasa nabopaTtopua no 6uonorum (yueHuueckas)
Kommutekranus: becripoBogHON MYTETUAATIUK IO OUOJIOTHH C 6-F0 BCTPOCHHBIMU TaTYHKAMHU:
Jatuuk BiaaxxHOCTH ¢ Auana3zoHoM uzmepenus 0...100%
JlaTyuK OCBEIIEHHOCTH C JUana3oHoOM u3MepeHus He yxke yem ot 0 o 180000 ik
Hatuuk pH ¢ nnanasonom usmepenus He yxe ueMm ot 0 1o 14 pH Jlatuuk TemmnepaTypsl ¢
JIMarna3oHOM U3MEPEHUS HE yxke ueM oT -20 110
+140C
JlaT4MK 3JIEKTPOIPOBOJUMOCTH C IHaNa3oHamMu uzMepenus He yxe 4yeM ot 0 1o 200 MxCwm; ot 0
110 2000 mxCwm; ot 0 1o 20000 MxCm
JlaTuuk TemMmnepaTypbl OKpY>KaroIeil Cpeibl ¢ TMana3oHoM U3MEpeHHsI He yke ueM oT -20 10
+40
AKkceccyapsl:
Kabens USB coenuHuTENbHBIM
3apsinHoe ycrpoiicTBo ¢ kabenem miniUSB USB Anantep
Bluetooth 4.1 LowEnergy
Mukpockor 1udpoBoit

KaapoBoe obecnieuenme: megaror JOMOIHUTEILHOTO 00pa3oBaHus,
cootBeTcTBYOMMHN [IpodeccruonanbHomy crannapty «llemaror 10moJHUTEIHHOTO
o0pa3oBaHUs JETEH M B3POCIBIX» (YTBEPKAEH MpruKazoM MUHHCTEPCTBA TPpyaa U
counanbHoM 3amuThl PO o1 05.05.2018 No 298h).



®opmbl peasmzanun: OyHas. Bo3amoxxHO 00yueHue 1o nporpaMmme B
JTUCTAHITMOHHOM (hopmare ¢ UCIoIb30BaHUEM ceTH MHTepHET (MCTIoIhb30BaHNE
CUCTeMBI Zoom, opUIIMaIbHON TPyHIbl 00beauHeHus https://vk.com/)
Cnmcok JiuTeparTypsbl:

1. buonorust «IlokpbIToCeMEHHBIE PACTEHUS: CTPOCHUE U KU3HEACATETLHOCTDY -
2. 6 wracc nuHeHbd kypc B. B. Ilaceunuk, Beprukans - MockBa «lpodar»-
2020r

3. Axumymikud, WM. 3anumarensHas Ouomnorust / Urops AxumymikuH. — CII0.:

Awmdopa, 2015. - 319 c.
4, Anaromudeckuit atnac / [log pen. A. U. bopuca. — Munck, 2011. — 256 c.: ui.

5. Anaromusi yenoBeka. Temo. Kak »to paboraer/ mon oOmeit penakiueit I
Abpaxamca: [mep. ¢ anrt. A. AuBaepa]. — M.: ACT, 2018. 256 c.: un.

6. buwmu, T'. JI. Anaromus u ¢usnonorus: 6onbiiod nomymsipusid atiac / I JL.
bunuy, E. 1O. 3uranosa. — M.: U3narensctBo «9», 2017. — 272 ¢.: nn.

1. CanoBunuenko, lO. A. buonorms: momarosag moaroroBka / HO.A.
CagoBanuenko. — M.: Dxkcmo, 2016. — 320 c.

8. CripaBOYHHMK 10 JIeKapcTBeHHbIM pacTenusM. / [lox pen. 3agopoxHoro, A. M.

— M.: JlecH. npom., 1988. — 415 c.

Q. HNuTepHeT-pecypebino pazasiMpazaenamkypca«bOJIOT MA»

YEJIOBEK

10. http://school.bakai.ru/?id=newpb041220101544— Oakaii - BHUpTyaJbHas
IIKOJIAITOOM OJIOT UK,

11. http://muzey-factov.ru/tag/biology-my3eiidakToBoueaoBeke;

12. http://humbio.ru- Pecypc «ba3a 3HaHuii 1O OWOJOTMHM  YEIIOBEKa»
COACPKUTYUYECOHUK 10 MOJIEKYJISIPHOM OMONIOTUM YeloBeKa, OMOXUMHH, (PU3NOTIOTHH,
reH-HOI MOETKOBOMHUHKEHEPHH;

13.  http://www.sci.aha.ru/biodiv/index.htm- Pasgen (buopa3znooOpas3uwe u oxpana
npuponbl) Web-arnaca «310poBbe U OKpyxatoiasi cpefay. CrnernuaaucToOBHaBEPHIKA
3aUHTEPECYET MacIITaOHbIN TeMaTU4YeCKUU H(}OPMaIIMOHHBIN MaccCHUB
uH(GOPMAIIMOHHBIX pecypcoB Mo OuopasHoobpasuto Poccun. Takxke wnmeercs
BO3MOXXHOCTh HAWTH HEOOXOAMMYK0 HH(OpPMALMI0 B MHTEPAKTUBHOM OazedaHHBIX
«Poccus B uudpax» (ThiCSuM TOKa3aTellied MO BCEM peruoHaM cTpaHbl). Takxe
pasMmelieHa OHaiHOBasi kKaprorpadudeckas cucrtema DataGraf.Net, mo3possromas
«Ha  JIeTy»  CTpPOUTb  Kapthl, (B  TOM  uucie  COOCTBEHHbIE) U
MIPOU3BOANTHAHAIIN3UXCYIIEPIIO3HUIIU;

14.  http://www.sci.aha.ru/ATL/ra00.htm-Web-Arnac: «Okpyxaromasi  cpena
u30poBee  HacenmeHus  Poccum».  KoMIUlekcHbII ~ Tpyd, B~ KOTOPOM
paccMarpuBarOTCIBIIEPBYIO0YEPEb(PAKTOPHIUITPUINHBL, ONTPENEIAIOIINE310POBbEHALL
un.Okono 200 croxxeroB,001mee400 kapTu aAuarpamm;

15.  www.molbiol.edu.ru-Anaromusiudusnonorusyenobeka. Hayano-monysns pHblit
CaMT. baza 3HAHUM o ouonoruun YyeJoBeKa. dusnonorus,
KJIETOYHasIOMOJIOT U, [ HETH KA, 0MOXUMUSL;

16.  http://www.psy.msu.ru/illusion/-  3purtenbHble WLTO3MKM W (HESHOMEHBI
(paxynbrerncuxonorun MI'Y umenuM.B.JlomoHocoBa).
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JKNBOTHBIE

17.  www.entomology.narod.ru/index.html- «MH(DOpManInOHHO-TTION CKOBBIH
CaUTHII «IIOYTH BCE» IO SHTOMOJIOTHM». bBOJIBIIOE KOIMYECTBO Ka4eCTBECHHBIX
CCBUIOK HA PYCCKOS3BIUHBIC CAMTBHI, TOCBSIICHHBIE BCEM CTOPOHAM JKHU3HHU
PA3TMYHBIXTPYIIT YWICHHCTOHOTHX,a0 OJIbIIIEBCEr0—HACCKOMBIX;

18.  http://www.zooclub.ru/- «300kny0 (Bce 0 kuBOTHBIX)». Camasi pa3HOOOpa3Hast
WUTIOCTPUPOBaHHAS HH(OPMAITHS, KaK O )KU3HU TUKUX KUBOTHBIX, TAK U OJIOMAIITHUX

JTHOOUMIIAX. Bo3moxxHO NOJy4eHUe OecruiaTHOM KOHCYJIbTaI[UU
NOCOJEPKAHUIOUBETEPUHAPUH;
19.  http://www.zoospace.narod.ru/-«3oo0orus», IPEA0CTaBIIACT

MaTepUaIBOCHOBHOM O cO0aKax W KOIIKaX: PEKOMEHJAIMU M0 WX COACP)KaHUIO U
JICYEHUIO, HOPMATUBHBIC JOKYMEHTHI, HMH(OpMAIHI0 O KIy0ax W NHUTOMHHUKAX,
OOBSIBICHUSIONPOJIAXKEN BBICTABKAX Y,

20. http://povodok.ru/en/- «IloBogok», OAWH U3 CaMbIX I[OJIHBIX CAaWTOB,
MOCBAIICHHBIXIOMAIITHUM>KUBOTHBIM;

21. https://apus.ru/-«O HEIToOeIMMON JIFOOBU K
YKUBOTHBIM», MHTEPECHAsIUpa3HOOOpa3Hass HWHGPOpMAIUI O CaMbIX  Pa3JIMYHBIX
KUBOTHBIX. OCOOEHHOCTUIION00pAa MaTepraia U €ro M3JIOKCHHs JIEIal0T ATOT CaMT
XOPOLIMM MOMOITHUKOM YUHTEIIO;

22.  http://www.petslife.narod.ru/-

«lomamniHuexuBoTHBIE». CaUTIIOCBAIICHIOMAIIIHUM ~ KUBOTHBIM.  OCOOEHHOCTSIM
yXO0J1a U COIEPKAHUSI JOMAIIIHUX KUBOTHBIX;

23. http://bigcats.ru/-

«bonbrmexonkny. CalTIocBAICHIPEACTABUTEIIMCEMENCTBAKOIIAYbHX;

24.  http://www.filin.vn.ua/- WmmocTpupoBaHHast —SHIUKIONEANS KHBOTHBIX.
Bpaznenax oHiukioneanuu coopaHo OOJbIIOE KOJIUYECTBO MAaTepUaioB 000
BCEXBHUIAX’KUBOTHBIX. MaTepua 60raTonuIFOCTpUPOBaH,CHA0KEHCCHUTKAMU;

25.  http://www.apus.ru/- Pecypc «O HemoOemumon JIFOOBH K IKUBOTHBIM» —
ATOMHTEpECHass W  pa3HooOpa3Has wuHPOpPMAIUI O  CaMbIX  Pa3IUYHBIX
KUBOTHBIX.OCOOEHHOCTH TOI00pa Marepuana U €ro M3JI0KCHHS JEIaroT 3TOT CalT
XOPOLIMMIIOMOUTHUKOM YYUTENIO;

26.  http://www.fishworld.narod.ru-  Peibuit  mup. Pecypc TIOCBSIIIEH
MIOJTHO CTHIOITUMIIPEACTABUTEISIMKMBOTHOTOMUpa. Kimaccudukariust, poucxoxaeHue,
HBOJTIOLUSIPHIO,0NTACHBIEPHIOBI UMHOTOEIPYTOE.

PACTEHHMA

27.  http://www.herba.msu.ru/russian/index.html-
oorannueckuiicepepMocKoBcKoro yHuBepcutera. OnuH U3 Hanboliee M3BECTHBIX
BO BCEM MHUpPE POCCHUUCKHUX OUOJIOTMYECKUX PECYypCOB, MUMEIOIIMI BEpcUM Ha 8
s3bIKax. boTaHMYEeCKHEeHOBOCTU (B T. 4. MOAPOOHBIN KaJeHAaph KOH(EPEHIIHI),
cailTel OoTaHnueckuxmnoapazneneHuit MI'Y, Oubnmoreka U300pakeHU pacTeHUH,
ouorpaduueckuiipasiesl «KJIacCUKU Hayku». Kpome wMarepuaioB Mo OoTaHHKE
o0IIero xapaxkTepa, Ha caiTe pasMelleHbl Marepuanbl o boranuueckom caje
yHHUBepcuTeTa, oOyHuBepcuterckoM Iepbapun wumenu J[. II.  Ceipeitmukosa,
Mpe/icTaBlIeHa CTAPUHHASIKOICKIUSIN3Er0 ()OHIOB,;

28.  http://www.lapshin.org/club/plants.htm- «MOCKOBCKHi Kny6
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KOMHATHOI'OIIBCTOBOACTBA),

29. http://tea.volny.edu/index.php- «Yait» — xkuBasg DSHUUKIONCAUS das H
eI‘OTpaI[I/II_[Plf/’I — HCTOpHA 4Yai, OoraHnka u BbIpalllTUBAHUC Yasd, XHUMHUA 4Yad,
IIPOU3BOACTBO 4Yasd, BHAbI 4Yasd, YIIAKOBKA WM XPAHCHHUC Yasa, 3aBAPHBAHUC Ya:d, yau
HU300POBLEC.
KaneHpaapHbIX y4eOHbIN rpadmk
No Mecsi, ®dopma 3aHATUS Kon-Bo | Pa3nen, Tema 3aHsTHS ®opMma KOHTPOJISt
Henens/q 4acoB
HCJI0
1 VYuebHoe 1 Beenenne
3aHSTHE
N3 4ero cocrout pacrenue?
(20 gacos.)
2 [TpakTnueckoe | 1 Crpoenue pactutenbHOM | OTYET MpaKTUUECKOI
3aHATHE KJIETKH. paboThI
3 IMpakTnyeckoe | 1 JTaGoparopHast pabora | Order naboparopHoii paboTsI
3aHSTHE «CTpOeHHE KOXKHUIIBI JTYKay.
4 IMpakTnyeckoe | 1 JTaGoparopHast pabora | Oruer naboparopHoii paboTsI
3aHSTHE «JIB¥OKEHHUE [TUTOILIIA3MbI»
5 VuebHoe 1 Kopenb. Bujibl kopHeii.
3aHSTHE BeTBienue KopHs. 3HaYCHHUE
KODHSI.
6 IMpakTnyeckoe | 1 JTaGoparopHast pabota | Ot4er naboparopHoii paGoTsl
3aHSTHE «Ompenenenre 30HBI POCTa
KOPHSI»
7 VYuebHoe 1 ITo6er. Ctpoenue mobera.
3aHATHE Crpoenue MOYEK.
Buionsmenenus moGeros
8 [paktuueckoe | 1 JlaGoparopnas pabora Order naGoparopHoii paGoTs!
3aHSTHE «CTpoeHHE MOYEK»
9 VuebHoe 1 JIuct. CTpoeHHE KOXKHUIIBI
3aHSTHE sucta. CTpOEHHE MSIKOTH
JINCTA.
10 [MpakTuyeckoe | 1 Omneit «Bbigenenne OT4eT mpaKTUIECKOM
3aHSTHE KHCIIOpO/Ia PaCTCHUEM. paboThI
OnpiT «Mcnapenue Bombl
JIACTHSIMI
1 VYuebHoe 1 Crebenb. CtpoeHue cteOs.
3aHATHE DyHKIUH CTE0Is
12 ITpaktuueckoe | 1 [Mpaktrueckas pabora OTueT npaKTUYeCKO
3aHATHE «Ompenenenne Bo3pacra paboTHI
CTBOJIA 10 CITHJIY »
13 [MpakTnyeckoe | 1 JIaGoparopHast paboTa Ortyer 1aboparopHoii
3aHATHE «[lepenBuKeHrEe BOIBI U paboThI
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MHUHEpaIbHBIX COJIEH 10
CcTe0III0»

14 [TpakTnyeckoe Jlabopatopnas pabota Otuer mabopaTopHOi
3aHATHE «/IBM>KeHNe OpraHu4ecKux paboThI
BEIIECTB 10 CTEOII0»
15 VYuebHoe [{Berok. Crpoenue u
3aHsATHE 3HAYCHHE IBETKA.
16 VYuebHoe [Tmombr. Crtpoenue u
3aHATHE 3Ha4YeHUe. CriocoOsl
pacnpocTpaHeHHsI
17 VuebHoe Cemst. CTpoeHHE H COCTaB
3aHsATHE CeMsIH
18 [TpakTHueckoe JlaGoparopHas pabota Otuet naGopaTropHoit
3aHATHE «Ctpoenne ceMenu acosm» | paboThl
19 [TpakTHueckoe JlaboparopHas pabota | Otuer 1a6OPaTOPHOIL
3aHATHE «CtpoeHnue CeMeHH | paboThI
HIIEHUIIBI
20 [TpakTHueckoe JlaGoparopHas pabota | Otuer 1a6OPaTOPHOIL
3aHATHE «CocraB ceMsH» paboThI
Kak :xuBet pactenne? (10
4acoB)
21 VYuebHoe Bosnyiinoe nuranue
3aHATHE pacTeHui.
22 [TpakTHyeckoe I[Mpaktiueckas pabora OT4eT mpaKTUYIE CKOM
3aHATHE «O06pazoBaHNe OPraHUYECKUX | pabOThI
BEIIIECTB HA CBETY»
23 VuebHoe [TouBeHHOE TUTAHUE
3aHATHE pacTeHuit. Ynoopenus. Bus
ynoopenuit. [lutanue u poct
IIPOPOCTKOB.
24 IIpakTnyeckoe [TpakTueckas pabota Otuer npakTUyecKon
3aHATHE «Bnusnue ynobpenuii Ha paboThI
POCT pacTEeHUs»
25 IIpakTuyeckoe [TpakTueckas padota Otuer npakTUyecKon
3aHATHE «[Tpummrka rmaBHOTO paboTHI
KOPHS»
26 IIpakTyeckoe OnbIT «/IBIXaHUE JINCTHEBY OT4eT npakTHYeCKON
3aHATHE OnbIT «/[pIxaHue ceMsan» paboThI
27 YueOHoe Kaxk nBuraercs pacrenue?
3aHATHE JIBmxeHue cTeds M JIMCThEB.
28 [MpakTudeckoe [MpakTudeckas pabora | OT4eT mpaKkTUYECKO
3aHATHE «/IBmxenue crebus U | paboThI
JUCTHEB
29 VYuebHoe Kak  mpopacraer  cems?
3aHATHE YenoBus pOpacTaHus

ceMsH. BcxoxecTb CeMSH.




Cpokn moceBa. [nybuna
3aJIeNIKK CeMSH.

30 [IpakTueckoe IIpakTueckas pabota | OT4eT mpaKTUYeCKOU
3aHATUE «Bnusnue Pa3IMYHBIX | pabOTHI
YCIOBHM Ha MNpPOpacTaHUE
CEMSH» [IpakTnueckas
pabota «Ornpenenenue
BCXOXECTH CEMSH»
BripacTu cam. (S yaca)
31 VuebHoe [lpuMeHeHnEe  TOMYYCHHBIX
3aHATHE 3HaHUU Ha MIPaKTHKE.
Ozenenenue IIKOJIbHBIX
kiym6. Ilocagxka u yxonm 3a
pacTEeHUSMHU.
32 [MpakTdeckoe [MpakTuyeckas padota OT4er npakTU4ecKon
3aHATHE «Ilocanka cemsH B paboThI
KOHTEUHEPHI U OTKPBITHIN
TPYHT»
33 [TpakTueckoe [TpakTueckas pabota | OT4eT npakTHYeCKOI
3aHATUE «IIuxkupoBanue paccazpl | paboThI
LIBETOYHBIX KYJIBTYP»
34 [IpakTueckoe [TpakTuueckas padota OT4eT npakTUyeCcKOn
3aHATUE «BplIcanka paccaasl paboThI
[[BETOYHBIX KYJIBTYD B
OTKPBITBIM IPYHT»
35 IIpakTnyeckoe [TpakTueckas pabota «¥Yxon | OT4eT mpaKTUUECKOI
3aHATHE 3a IBETOUHBIMH KIIyMOaMu» | paboThl
OT MuKpoOCKoOmna 10
MHMKPOOH010THH (5 4aCcoB)
36 VuebHoe VCTpOHCTBO MUKPOCKOIIA.
3aHATUE [TpaBuna paboTsl ¢
MHUKPOCKOIIOM.
37 [TpakTHueckoe [TpakTnueckas pabora Otuer npakTHYeCcKOU
3aHATUE YCTpOoHCTBO MUKPOCKOIIA. paboThI
IIpuroroBieHue U U3y4eHHE
MHUKpOIpEnaparos.
38 [MpakTudeckoe [MpakTudeckas padota OT4er npakTU4eCcKon
3aHATUE ITpuroroBnenue paboThI
MUKpPOIIpENapaToB KJIETOK
KOKHLIbI YELITYH JIyKa, KJIETOK
JIMCTA 3JIOAEH, TUIO0B
TOMaTa, IIMIIOBHUKA
39 [MpakTudeckoe Pabora c rotoBbiMU | OTYET MPAKTHYECKON
3aHATHE npenaparaMu TKaHEH. paboTsl
40 IIpakTyeckoe TBopueckas Macrepckas | OTdeT npakTuyecKoi
3aHATHE «Co3nanue MOsIeNu KJIETKU». | paboThl




5. Bakrepuu (44)

41

VYyebHoe
3aHATHE

YenoBust )KU3HU OaKTEpUH.
®dopma u CTpoeHHUE
OaKTepHAJILHBIX KJICTOK.
BHemHue u BHyTpeHHUE

CTPYKTYDBI.

42

IIpakTnyeckoe
3aHsATHE

[TpakTnueckas pabora [loces
U HaOMIONEHHE 3a POCTOM
Oaxrepuii. bakrepuu 3yOHOTO
HaJIETA.

bakrepun
MAJIOYKH.

KapTodeapHOM

OT4eT npakTHYECKON
paboThI

43

IIpaktnyeckoe
3aHATUE

[TpakTueckas padora
bakrepun KapTodepHOI
MAJIOUKHU.

Otuer npakTUyecKon
paboThI

44

VYyebHoe
3aHATHE

3HaueHne OaKTepuil B )KU3HU
YeJIOBEKa - MOJIOKUTEIIbHAS
POJIb B XO3SIIICTBEHHOI
JIEATEIIbHOCTH.

IlnecHeBbIe TPUOBI (2 1)

45

Y4yebHoe
3aHATUC

['pubsbl mpeacTaBuUTENN
0Cco00ro0 IapcTBa JKUBOU
npupoasl. [IpuzHaku rpu0os.
Knaccudukanmst rpu0oB.
OcoOEeHHOCTH TIIECHEBBIX
rpudoB

46

IIpakTnyeckoe
3aHATHC

Ilpaxmuxa.  lIpakTdeckas
pabora BrlpamuBanue U
HCCIIEIOBAHNE IIJIECEHHU.
Myxop, ITennmum.

Otuer npakTUyeCcKon
paboThI

7. Bonopoc.iu (2 4)

47

YuyebHoe
3aHATHE

Muxkpockonudeckue
BOJIOPOCIIY — IPYIIA HU3LUX
pacteHuii. OTHOKJIETOYHbIE,
MHOTOKJIETOYHBIE U
KOJIOHHAJIbHBIE BOAOPOCIIH.

48

[TpakTrueckoe
3aHATHE

[TpakTuyeckas padora
N3ydyeHnne onHOKIETOYHBIX
BOZOPOCIEN 1O TOTOBBIM
MUKpOITpernapaTam
npenaparam.

OT4eT npakTUYeCcKOn
paboThI

8. Jlaboparopust
«bnoungukanus» (2 4)

49

YuyebHoe
3aHATHUC

buonnankanus okpyxarmein
cpenbl. JINXeHOMH A KAIu.




50 [TpakTuueckoe [TpakTuueckas padota OTt4er mpaKTUYeCcKOU
3aHATUE HccnenoBanrue TOKCHYHOCTH | paboThI
OTXOJI0B C ITOMOLIbIO OBCA
IIOCEBHOI0
9. Paccka3pl nmo Omosi0rumM
(4 vaca)
o1 VYyebHoe buonuka, ee BUIBI.
3aHATHE HeiipoOnonuka.
ApXHUTEKTYpHO-
CTpouTeIbHasl OMOHMKA.
buorek. buomMmumeTunka.
bruomumukpus.
52 VYuenndeckas «Bpimaromuecst  GHOIOTHY.
KOH(EepeHIIHsI. «Mctopust Ouomorumy.
53- VYyeHnueckas ITonroroBka u 3amura VYyamuecs BBICTYNAIOT €
4 KOH (pepeHIus TBOPUYECKUX OTYETOB O KPaTKUMH TBOPYECKHUMHU
MIPOBEICHHOM OTYETaMHU MO
HCCIIeIOBATENLCKON paboTe U3y4YEHHBIM IIpobiemam,
paccka3bIBaloT O
pe3ynbTaTax CBOMX
VCCIIEIOBAHUM.
10. «JlabGoparopus
JleBenryka» (3 yaca)
55 VuebHoe JlaboparopHoe 000py10BaHUE
3aHATHE ¥ IPHOOPHI JIsl HAYIHBIX
uccinenoBanuil. Mcropus
M300pETeHNs MUKPOCKOIIA,
€ro yCTpPOMCTBO U IpaBUIIA
paboTHI
56 [pakTyeckoe IMpakTuyeckas\padboTa OT4er npakTU4ecKon
3aHATHE [TpuroroBnenue u paboThI
paccMaTpuBaHUe
MUKpOIpenapaToB
57 3aprcoBKa Pucyem 1o  mpaBuiam:
Ouonoruyecku paBuiia OHMOJIIOrMYECKOro
X 00BEKTOB pHCYHKa.
11. IIpakTnuyeckasn
6oranuka (4 yaca)
58 VYuebHoe [epbapuii:  obopymoBaHue,
3aHATHE TEXHUKA coopa,
BBICYIIIMBAHHUS "
MOHTUPOBKH. [IpaBuna
pabota C OmpeneIUTEISIMH
(Te3a, aHTHUTE3A).
59 IIpakTnyeckoe IIpakTyeckas pabota | OTueT npakTUyeCcKon
3aHATHE Omnpenenenue pacTeHUi 1O | pabOTHI

repbapHbIM OOpa3laMm U B
0E3IMCTBEHHOM COCTOSTHUU




60 [IpakTueckoe IIpakTueckas pabota | OTueT npakTU4eCKOi
3aHATHE MonTHpOoBKa repoapus paboThI
61 [IpakTueckoe [Ipoexkt «Penkue pactenust | OTYeT MPAKTHUUECKOU
3aHATHE KpacHonapckoro kpasi» paboThI
12. IIpakTnuyeckasn
300J10THs (4 yaca)
62 YuebHoe 3HAKOMCTBO C CHCTEMOM
3aHATHE KUBOU MPUPOJIBI,
[apCTBaMH KHBBIX
OpraHU3MOB.
OmmyuTenbHbIC
MPU3HAKH JKUBOTHBIX
pa3HbIX LAPCTB U
CUCTEMAaTUYECKUX TPYIIIL.
63 [IpakTuueckoe [TpakTuueckas pabota OT4eT npakTUYeCKON
3aHATHE PaGora no onpenenenuio | paboOTHI
JKUBOTHBIX
CocraBiieHHEe MUIIEBBIX
LEN0Y €K
64 IIpakTnyeckoe Munn — wuccnenoBanue | OT4eT NPaKTHYECKON
3aHATHE «IITu1IBl HA KOPMYIIIKE) paboThI
65 [IpakTueckoe [Ipoekt «KpacHas kHura | OT4eT mMpakTHUECKOU
3aHATHE JKUBOTHBIX paboThI
KpacHosipckoro kpas»
13.buonpakruxym (3 yaca)
66 YuebHoe Yu4ebHo - uccrnenoBaTenbeKas
3aHATHE J1eSITeIbHOCTb. Kax
MPaBUJILHO BBIOpaTh TEMY,
OMPENEIUTh LEeNb U 3aJa4u
UCCIICJOBAHUS.
67 [Mocermenue Pabota ¢ uadopmarnmeit
O6ubIMoTEKH
68 Vuebuoe OrpaboTka  TPAKTHYCCKOM | TECTHPOBAHUE
3aHATHE 4acTH OJINMITHATHBIX
3alaHui c LEJIBIO

JUArHOCTUKU  TOJYYEHHBIX
YMEHUN U HABBIKOB.
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