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1.ITosicHuTEILHAS 3alIMCKA

HononuurensHas oOuieoOpa3zoBaTenbHas oOliepa3BuBaromias nporpaMmma «B mupe

OMOJIOTUU» UMEET €CTECTBEHHOHAYUYHYIO HAIPABJIEHHOCTb, U pa3paboTaHa Juisl AeTel

13-15 ner. Ilporpamma «B Mupe Ouonorunm» HampapieHa Ha (HOPMHpPOBAHUE Y

yUaluxcsi MHTEpeca K HU3YYCHUIO OHOJIOTHH, Pa3BUTHE MPAKTUUYECKUX YMEHUH,

MIPUMEHEHHE MOJYYEHHBIX 3HAHUN HA MPAKTUKE, OJITOTOBKA YUYAIIMXCS K YYaCTHUIO B

OJINMITMATHOM JIBUYKEHUHU.

Peanuzamus [naHHOM HporpaMMbl  €CTECTBEHHOHAYYHOM HAaIlPaBIEHHOCTH
MpeayCMaTpUBAET UCIIOIB30BaHUE O0OPYIOBaHUS, CPEACTB OOyUCHUS] U BOCIIUTAHUS
Lentpa «Touka pocray.

[Iporpamma pomnonHutenbHoro oodpaszoBanusi «Touka Pocta» cocraBieHa Ha
OCHOBE HOPMATUBHO-TIPABOBOI Oa3bI

Hopmamueno-npaeosoe ooecneuenue
* @enepanbHbiM  3akoHoM oT 29.12.2012r. Ne273-®3 «0O06 ob6pa3oBaHuu B

Poccuiickon denepannm».

* [lpuxaz Munnpocsemnienusi Poccun ot 09.11.2018 Ne 196 «O6 yTBepkaeHUU
Nopsi/Ika OpraHW3allid M OCYIIECTBICHUS OOpa30BaTENbHONU ACSATENBHOCTU IO
JOTIOTHUTENbHBIM 00111€00pa30BaTEIbHBIM IIPOTrpaMMaM».

* Konnenuue pa3BUTHS JOMOJHUTEILHOTO oOpaszoBanusi B Pd, yTBepkaeHHOM
pacnopsbkeHueMm  IIpaButensctBa P® ot 04.09.2014r.  Nel72, npuxazom
MunuctepcrBa npocpemieHuss PO or 09.11.2018 . Ne 196 «O6 yTrBepxaeHuu
NOpsi/IKa OpraHW3allid M OCYIIECTBICHUS OOpPa30BaTEIbHONU AESTEIBHOCTU IO
JOTIOTHUTENbHBIM 00111e00pa30BaTEeIbHBIM IIPOTrpaMMaM».

* Crparerueii pazputusa Bocnutanusa B Poccuiickoit ®enepamuu Ha nepuon a0 2025
roga (yTBepxkaeHa pacriopstbkeHueM [IpaButennsctBa Poccuiickoit denepanuu OT
29.05.2015 . Ne 996-p).

* JlocraHoBieHueM [7NaBHOTO TOCYHApCTBEHHOTO CaHWUTapHOro Bpada Pd or
28.01.2021 Ne 2 «O6 yrBepxaenun CanlluH 1.2.3685-21 «I'uruennueckue
HOPMAaTHBBI U TpeOOBaHUS K oOecredeHn0 6e30nmacHOCT U (Min) 6€3BpeIHOCTH
JUTS 9eJIoBeKa (DaKTOPOB CPEeAbl OOUTAHMS Y.

. Yera MBOY COII Ne 22 um. I'epos Poccun B.E. Egamenko u ¢ yudetom

BO3PACTHBIX W WHIUBUIYAJIBHBIX OCOOEHHOCTEH OOydJalomuxcsi Ha 3aHATHIX

€CTECTBEHHOHAYYHOW HAMPABICHHOCTH U CHIEIIM(PUKON paOOThHI YUPEKICHUS.

AKTyaJIbHOCTb mporpamMmbl. OTIWYUTENbHBIE OCOOCHHOCTH MPOTPAMMBI.
[Iporpamma HampaBieHa Ha (OPMHUPOBAHHE Yy YYAIIUXCS CTOWKOM MOTHUBAIMH IS
M3yuyeHus OMOJOTHYECKUX HayK, PACIIMPEHUE 3HAHUN MO OMOJIOTUM U SKOJIOTHUH,
dbopMUpOBaHNE OCO3HAHHOTO OTHOIICHUS K MHPY >KABOW TPHUPOIBI, Pa3BUTHE
WHTEpPECAa K MEIUIIMHCKUM HayKaMm, TOBBIIIEHHE O0pa3oBaTebHOTO YPOBHS.
[IporpamMma 1aeT BO3BMOXHOCTb y4alIUMCSI BBIOpaTh CBOM «OMOJIOTUYECKUN MYyTh», U
ITOBBICUTH YPOBEHb MOJITOTOBKH K SK3aAMEHAM.

HoBu3Ha [gaHHOl 00pa3oBaTe/ibHOW MNPOrpaMMbI B TOM, 4YTO JaHHAas
MporpaMMa  HOCHUT  pAa3BUBAKOLIMKA  XapakTep, LENbI0  KOTOPOM  SBJISAETCS
dbopMHUpOBaHUE  MOUCKOBO-HCCIIEIOBATEILCKUX,  KOMMYHHKAaTUBHBIX  YMEHUU
IIKOJIbHUKOB, MHTEJUUIEKTA yYaIIUXCS.
3aHATHS pA3[EICHbl HA TEOPETUUYECKHE M MpakTuyeckue. [Ipuuém nesTenbHOCTh



MOKET HOCUTh KaK rPYIIOBOM, TaK U MHAUBUAYAJIbHBIM XapakTep.

Ilenarornueckasi mesecoo0pa3HOCTb NPOrPAMMBI 3aKJIIOYAETCS B TOM, YTOOBI:
CII0COOCTBOBATh CUCTEMATHU3a[MU OMOJIOTMYECKUX 3HAHUM, MTOIYYEHHBIX BO BPEMsI
oOyyeHusi B o011e00pa3oBaTeIbHON IKOJIE, BOCIIOIHUTD MPOOEbl, OTYyYEHHbIE MPU
M3YYEeHHUH MIpeIMeTa OMOJIOTUHU, PaCIIUPUTh UMEIOIIHUECS Y YUaAIIMXCs MPOrpaMMHbIE
OMOJIOrMYEeCKUE 3HAHHUS C LENbl0 IMOATOTOBKM K 3K3aMEHaM, K IOCTYIUIEHUIO B
yueOHbIE 3aBEACHUS, a TAKkKe K OMOJIOrHYeCKUM OJIMMIIHA/IAM.

Heap 1 32124 JONOTHUTEIBLHOM 0011€00pa30BATEIbHOM NPOrPAMMBI

Heab: co3nanue yclioBUW JUIsl YCHEUTHOTO OCBOEHHUS YYAIUMUCS MPAKTUYECKOU

COCTAaBJISIONIECH IKOJIBHON OMOJIOTUU U OCHOB MCCIIEIOBATENbCKOM J1€ITebHOCTH.
3anaum:
IIpeomemnvle:

1. ®opmupoBaHHe CUCTEMBbl HAyYHBIX 3HAHHM O CUCTEME XUBOU MPUPOABI U
HauaJbHBIX TMpPEACTABICHUM O OHONIOrMYecKux OoOBEeKTax, mpoleccax,
SBJICHUSX, 3aKOHOMEPHOCTSIX;

Memanpeomemmubvie:

2. puoOpeTeHNe ONbITa HMCIOJIB30BaHUS METOAOB OMOJOTUYECKON HAyKH IS
IIPOBEJICHUST HECTIOKHBIX OMOJIOTMUECKUX IKCIIEPUMEHTOB;

3. pa3BUTHE YMEHUU U HABBIKOB MPOEKTHO — MCCIIEIOBATEIBCKOMN 1eITEbHOCTH;

Jluunocmmuuwie:

4. TMOArOTOBKA YYAIIUXCA K YYACTHIO B OJJUMITHAJHOM JIBH>KCHUH;

5. (gopmMupoBaHHE OCHOB IKOJIOTUYECKON TPAMOTHOCTH.

[Ipu opranuzanuu 06pa3zoBaTeIbHOTO Mpollecca HEOOXOANUMO OOPaTUTh BHUMAHUE

Ha CJIEAYIOIINE aCIEeKThl:

e coO3JaHuE MOPT(OIUO yUEHHKA, MO3BOJIAIOIICE OICHUBATh €ro JIMYHOCTHBIN
pocT;

e HCHOJIb30BAHUE JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTUN (TEXHOJOTHS
Pa3BUTHSI KPUTUYECKOTO MBIIIJICHUS, TEXHOJOTUSI MPOOJIEMHOTO OOydeHus,
TEXHOJNIOTUS OOydYeHHs B COTPYIHHMYECTBE, KEHC-TEXHOJOTHUS, METO.
IIPOEKTOB);

e OpraHuzalusi IPOCKTHOM AEATEIbHOCTU IIKOJIbHUKOB M IMPOBEICHHE MHHU-
KOH(EpeHIINiA, TMO3BOJISIONIUX IIKOTbHUKAM TMPEIACTABUTh WHIWBUIYAJIbHBIC
(W1 TPYIIIOBBIE) MPOEKTHI IO BEIOPAHHOU TEME.

OTnuyuTenbHBIE 0COOCHHOCTH NMPOTrPAMMBI

[Iporpamma sBnsieTcsi pa3HOypoBHEBOW. OCOOEHHOCTBIO CONEp)KaHUS MPOTPAMMBI
apisieTcss AuQdepeHnranus CcoAepKaHUs MO YPOBHSAM CJHOXHOCTU: «CTapTOBBIi
ypoBeHb», «ba3oBblii ypoBeHb», «llponBuHYTHIM ypoBeHb». Ilpm peanuzanumn
IporpaMMbl  IPEIYCMOTPEHAa BO3MOXKHOCTH  IOCJIEOBATEIBHOIO/MapaIeIbHOTO
OCBOEHMSI COAEpXAaHUS NPOrpaMMbl Ha pPa3HbIX YPOBHAX YIIYOJIEHHOCTH,
JOCTYIHOCTH M CTENEHU CIOXHOCTH, HCXOAs W3 JIMarHOCTMKM M CTApTOBBIX
BO3MOXKHOCTEW KayKJJOro 00y4aronierocs.

[TIporpamma npennomnaraer:

— WHnuBuayanbHbli moaxoa (OpUEHTALMsl HA JIMYHOCTHBIM MOTEHIHAT peOeHKa U
€ro camMopean3aluio);



— B03MOXXHOCTh HHIMBHIYaIbHOTO 00Pa30BaTEIBHOIO MApLIPYTa;
— TecHag cCBfA3b C TPAKTUKOM, OpHEHTAUMs HA CO3JLAHUE KOHKPETHOTO
[IEPCOHATIBHOTO IIPOAYKTA;
— Pa3HoBO3pacTHBIN XapakTep 00beIMHEHUN;
— B03MOXXHOCTh MPOEKTHOM W/WIIH UCCIEA0BATEIBCKON IEATETbHOCTH;
— B03MOXXHOCTH ceTeBOM W/ UK JUCTAHIMOHHOW (POPMBI peaau3aluy NporpaMmsl
— U JIpyroe,
[IporpaMmma cTpouTCs Ha CIASAYIOMMUX TUTAKTUUCCKUX MPUHIIUIAX:
— JIOCTYITHOCTH — COOTBETCTBUE BO3PACTHBIM U UHIUBUIYaJbHBIM OCOOCHHOCTSIM
— HaMJISAIHOCTU
— WUIFOCTPAaTUBHOCTh, HAIMYHE TUIAKTUYECKOIO MaTepuana;
— HAayYHOCTH
— 000CHOBaHHOCTh, HAIMYUE METOAOJIOTUYECKOM 0a3bl U TEOPETUYECKON OCHOBBI;
— «OT MPOCTOTO K CIOKHOMY»
- HAyYMBIIUCH JIEMECHTAPHBIM HaBbIKaM paOOThl, peOEHOK NEPEXOIUT K BHITTOJHCHHIO
0oJiee CIIOKHBIX TBOPUECKUX padboT

IIporpaMma nocTpoeHa no NPUHLIMIY CUHTE3a HECKOJIBKUX BUJIOB JIEATEIIBHOCTH

JlaHHasg mporpamMmMa NpealycMOTpeHa Ha 15 4YenoBeK pa3HOBO3pACTHOMU
KaTeropuu Ha 0a3e MIKOJIbI.

Ha 3ansaTusx yuamyecs onuparoTcs Ha MOJdy4YeHHbIe 3HaHUS 110 OUOJIOTHH, YTO
MO3BOJIAET OBICTPO M JIETKO OBJIAJeBaTh HOBBIMU 3HAHMSIMH, MPABHIBHO U
Ka4eCTBEHHO BBINOJIHATH MPAKTUYECKUE 3a/IaHMUS.

Ypoeenv npozpammot — 6a30BbIiA.

Brinmonnenve WHAMBUAYAJbHOTO 3aJaHUS: CAMOCTOSITENIBHBIA BBIOOp TEM
peOEHKOM, MHTEpECHBIX sl u3ydeHus. CocTaBlieHHE IIaHa PabOThl MO0 U3YUYEHUIO
TEMBbI, HAIMUCAHUIO Pa0OTHI C OTIOPOX Ha MPEJIOKEHHBIE TIeIarOrOM BapUaHTHI.

Hanpaenennocms — EcTeCTBEeHHOHAYYHAS.

Aodpecam npocpammel: netv B Bozpactel3-15 mer.

B sTom BO3pacTe peOEHOK OKa3bIBaeTCs Ha TOPOTe peajibHON B3POCION JKH3HHU.
be3 nocrarouHoil yBepeHHOCTH B ceOe, MPUHATUS ce0s OH HE CMOXKET ONPEAEIUTh
CBOM JAJIbHEUIIINH MTYTh.

LleHTpanbHbIM k€ HOBOOOpPA30BAHMEM MEPHOAA CTAHOBUTCS CaMOOIPENEIICHHE,

npodeccuonanbHoe U auuHOCTHOE. CO37aeTCsl TaK Ha3bIBAEMbBIN KU3HCHHBIN TUTAH:
CTapIICKIIACCHUK pelIaeT, KeM ObITh (MpodecCuoHaIbHOE CaMOOTpPEICICHNE) U
KakuM ObITh B CBOeW Oynmymied Sku3HH (JIMYHOCTHOE WM  MOPAJIbHOE
CaMOOIIPE/ICIICHUE).
Eme omuH MOMEHT, CBSI3aHHBIA C CaMOONpEICIIEHHEM, - H3MEHEHHE Yy4eOHOU
MoTuBauuu.  CTaplIeKIaCCHUKH, BEAYIIYI0  JIESTEIbHOCTh KOTOPBIX  OOBIYHO
HA3bIBAIOT YI€OHO-TIPO(ECCHOHAIBHOMN, HAUMHAIOT ~ paccMarpuBaTh  ydely — Kak
HeoOXoauMyto 0a3y, MpeAnoChUIKy Oymymeir npodeccrnoHanbHON aesaTebHOCTH. X
WHTEPECYIOT, TIIaBHBIM OOpa3oM, T€ MPEIAMEThbl, KOTOphle UM OYyIyT HYXHBI B
JNanbHEWIlleM, WX CHOBAa HAUYMHAET BOJHOBAaThH YCIEBAEMOCTh, TOSIBISETCA
CO3HATEIBHOE OTHOLICHUE K YYEHUIO



Cpoku peanuszayuu npozpammol.

[Iporpamma paccuntana Ha 3 roga OOy4eHHs.

B coorBerctBum ¢ Hopmamu Canllun 2.4.4.3172-14 3aHATHS TPOBOAATCS

2 pasza B HEJIEIIO NPOAOILKUTENBHOCTD 3aHATUN — 1 akaleMUYEeCKHI Jac.

[ ron 00yuyenust — 68 yacos, Yactora 3ausTuil — 2 pa3a B Heieno 1o 40 MUHYT.

Il rox 0Oyuenust — 68 yacos, YactoTa 3aHsTU — 2 pa3a B Henelnto o 40 MUHYT.

I rox oOyuenuss — 68 uvacoB. YacTtoTta 3ansaTHii — 2 pa3a B Henemo no 40
MHUHYT.

®opMbl  OpraHuM3anvu  00pa3oBaTEJbHOI0 IMpoLECCca MPEAINONAraroT
MPOBEICHUE KOJUICKTUBHBIX 3aHATUM (Bced rpymnmoi 10-15 denoBek), maabiMu
rpynmnamu (4-6 4enoBeK) U MHAUBUYaIbHO.

@opMbl NpPoBeieHUs 3aHATHII: KOMOMHUPOBAHHOE 3aHSTHE, MPAKTUYECKOe
3aHATHE, Urpa (CIOKETHO poJsieBasi, JOTUYECKas), MPOEKTHAs M HCCIeI0BaTeNIbCKas
NEATEIBbHOCTD U T. [I.

CTpykTypa 3aHATHSA:

[ sran. OpranuzanronHas yactb. O3HaKOMJIEHHUE C TIpaBUJIaMU MOBEICHUS Ha
3aHIATHH, OpraHu3alueil pabouero mecra, TEXHHUKON O€30MacHOCTU MpHU padoTe ¢
UHCTPYMEHTAMU U 000PY/IOBAaHUEM.

Il sran. OcHoBHas wyacTh. IlocTaHoBKa nenu u 3anay 3aHsATud. Co3naHue
MOTHBALMU MPECTOSIEN NeaTeIbHOCTH. [lolydenne u 3aKpenieHue HOBbIX 3HAaHUU.
OuskyaprMuHyTKa.  [Ipaktndeckas  pabora  rpymnmod, Majlod  TpyMIoOW,
UHIVBUIYaJIbHO.

[T »ram. 3axmrounTenbHass 4acTh. AHanu3 paborel. [lonBeneHue HTOTOB
3ansTHs. Pedexcus

Osxkugaemblie pe3yJbrarbl U opmMa UX NPOBEPKHU

TpeOGoBanusi K YPOBHIO 3HAHUI, YMEHUII M HABBLIKOB 10 OKOHYAHHUIO

peain3alMy NporpaMMmbl:

e WMETh IMpEACTaBIeHHE OO0 HCCIEIOBAaHUM, TMPOCKTe, cOope W 00padoTKe
uH(GOpPMaIINK, COCTABICHUH JI0KIIA/a, ITyOJINYHOM BBICTYIUICHUH;

e 3HAaTh, KaK BBIOpATh TEMY HUCCIIEAOBAHUS, CTPYKTYPY UCCIEIOBAHNS;

e yMETh BHUACTh MPOOJIEMY, BBIBUTATh THUIMOTE3bl, IUIAHUPOBATH  XOJ
UCCJICIOBaHUS, 1aBaTh OMPECICHHS MOHATUSAM, padoTaTh C TEKCTOM, JENaTh
BBIBOJIBL;

e yMeThb paboTaTh B TpyIe, MPUCIYIIMBATHCS K MHEHHMIO YJIEHOB TPYIIIIHI,
O0TCTauBaTh COOCTBEHHYIO TOUKY 3PEHUS;

e BIAJCTh INIAHUPOBAHUEM U TIOCTAHOBKOW OMOJIOTUYECKOTO IKCIIEPUMEHTA.

Inanupyemoie pe3ynomantol
JIuunocmmuoie pezynomamel:
® 3HAHHUS OCHOBHBIX MPUHIIMIIOB M MPABUJ OTHOIICHHS K KHUBOM MPUPO/IC;
® pa3BHTHE II03HABATEIbHBIX HMHTCPECOB, HAIPABICHHBIX HA HM3YUYCHHE >KUBOMU
IPUPOJIBI;



e Pa3BuTHE WHTEIEKTyalbHBIX YMEHHH (IOKa3bIBaTh, CTPOUTH PACCYKICHUS,
aHAJIM3UPOBATh, CPABHUBATH, JICJIaTh BBIBOABI U IPYTOEC);

® OCTETUYECKOTO OTHOIIEHUS K )KUBBIM OOBEKTaM.

Memanpeomemmuole pezynbmamol:

® OBIJIAJICHUE COCTABIISIIONIUMHU HCCIICAOBATEILCKOM U MPOEKTHOMN NIEATEIbHOCTH:
YMEHHE BHJETh MPOOJEMY, CTaBUTh BOIPOCHI, BBIIBHTaTh THUIOTE3bI, JaBaTh
OTIpECIICHUST  TMOHATUSAM, KIacCH(UIMpPOBaTh, HAOMIONATh, IPOBOIUTH
OKCIIEPUMEHTBI, JCJIaTh BBIBOABLI W 3aKIIIOUEHUS, CTPYKTYpHpPOBATh MaTepHal,
OOBSICHATD, JJOKA3bIBATh, 3AIIHIIATH CBOH HJICH;

e yMeHHE paboTaTh C pPa3HBIMM HCTOYHUKAMH OHMOJOTHYCCKOW WH(MOpPMAIIIH,
aHAJIM3WPOBATh W OIEHWBATh MH(GOPMAIIUIO, TPEeoOpa3oBbIBaTh WHHOPMAIIHIO
U3 OJTHOH (hOPMBI B APYTYIO;

® VYMCHHE aJICKBAaTHO MCIOJB30BaTh PEUEBBIC CPEACTBA IS JHUCKYCCHH U
apryMEHTAIlMM CBOCH TMO3WIIMM, CpPAaBHWBATh pa3HbIC TOYKH 3PCHUS,
apryMEHTHPOBAaTh CBOIO TOYKY 3PCHHSI, OTCTAaUBaTh CBOIO TIO3UITHIO.

Ilpeomemnmnoie pezynomamer:
1. B no3naBarenbHOU (MHTEIJIEKTYaIbHOM) cepe:

® BBIJICICHHE CYIICCTBCHHBIX IPU3HAKOB OWOJIOTHYECKUX OOBEKTOB W
IIPOIIECCOB;

e Kinaccuukamuss — ONpEeNeeHHe MPUHAJIKHOCTH OHOJIOTHYECKUX
00BEKTOB K ONPEEICHHON CUCTEMAaTHYECKON TPYIIIIE;

e 00BACHEHHE POJIM OMOJIOTUHU B MIPAKTUUECKON I€ITENbHOCTH JIIOJEH;

e cpaBHEHHE OMOJOTMYECKUX OOBEKTOB U IMPOIIECCOB, YMEHHE JeNaTh
BBIBOJIbI U YMO3AKJIIOYEHHS] HA OCHOBE CPABHEHUS;

® yMeHHEe padoTaTh C ONMPEASTUTEIAMHU, TA00PATOPHBIM 000PYI0BAHUEM;

® OBJIAJICHHE METOAaMHU OHONOTUYECKON HAyKH: HaONIONEHHWE U OIMHCAHHE
OMOJIOTHYECKNX OOBEKTOB MW IPOIECCOB; ITOCTAHOBKA OMOJIOTHYECKUX
AKCIIEPUMEHTOB M OOBSICHEHUE X PE3YIbTATOB.

2. B 11IeHHOCTHO-OpUEHTAIIMOHHOU cdepe:
® 3HaHHME OCHOBHBIX MPABWJI MOBEACHUS B TIPUPOIE;
® aHAJM3 U OIEHKA MOCJECTBUN NEATeILHOCTH YeJIOBeKa B IPUPOIC.

3. B cdepe TpynoBoit e TEIBHOCTH:

® 3HaHHE U COONIIOJICHUE TIPAaBIII PabOTHI B KAOMHETE OMOJIOTHH;

e coOmomeHre TpaBwi  pabOTBl €  OWONOTMYECKUMH  TMPUOOpaMU U
WHCTPYMEHTAMHU.

4. B acretnyeckoii cdepe:

® OBJIAJICHHEC YMEHHEM OIICHUBATh C JCTETUYCCKON TOYKUA 3PEHUSI OOBEKTHI

YKABOU IIPUPOJIBI.
Yuawuecsa 6yoym snams:

* yYamwuiics yMeeT MOHUMATh MPOIECCHl, MPOUCXOASIINE B OKPYKAIOIIEM MHPE
Ha OCHOBE COOCTBEHHBIX HAOMIOACHUN W €CTeCTBEHHOHAYYHOTO IOIXO/a,
bopmMynupoBaTh HAYYHO 0OOCHOBAHHBIE BHIBOJIBI;

* yYamwuiics BaJeeT HaBbIKAMHU aHaln3a WH(OOPMAIMK U TIPEICTABICHUS TIepe]]
ayIMTOpUEN pe3yabTaTOB CBOEH padoThI;



* yYalmuics IEMOHCTPUPYET OTBETCTBEHHOE OTHOIICHUE K IMPUPONE POJHOTO

Kpast, IPUPOTHOMY JOCTOSIHUIO CBOEU CTPAHBI, IUIAHETHI B LIEJIOM;

* yyamuiics BiaaeeT WUHGOPMAIMOHHBIM MOTEHIIMAJIOM O MYyTSIX MOCTPOCHHUS

MHIUBUIYaJIbHON IPO(ECCUOHAIBHON TPAEKTOPHUHU.

Yuawuecs 6yoym obyuenwi:

* yyamuiics Biajeer 1aboparopHbBIMU IPUOOpamMu;

* JIEMOHCTPUPYET HEKOTOpble MopdoMeTpruuecKrue U (PU3NOIOrHYecKre MoKa3aTelu
310POBbSI IIKOJIbHUKOB;

* yMeeT CTaTUCTHYECKU 00padaTbiBaTh pe3ybTaThl HCCIEAOBAHMIM;

* YMEET NPEACTABISTh CBOM PE3YJIBTATHI IIEPE AYTUTOPHUEH;

* ymeeT paboTarh ¢ HAyYHOU JIUTEpaTypoi;

* ymeeT oQOopMIISITh pe3yabTaThl CBOMX MCCIIEOBAHUI B BHJIE TE3UCOB pedeparoB U
cTarew.

Ouenka pe3yJibTATOB OCBOCHUSA MPOTrPAMMBI.

- MeJaroruvyeckoe HaOJIoeHHe 3a TPOLECCOM W3TOTOBJICHUS W3ACIUS U
JEeSTENBHOCTHhIO 00YUaloIEerocs;

- COBMECTHBIN aHanu3 (meaaror U pebeHoK) mpoliecca U3roTOBICHUS U3/IeNUs U
TOTOBOM pa0OThI; - BRICTaBKA TOTOBBIX U3/IEINN;

- y4acTue B KOHKYpPCax U COPEBHOBAHUSX PA3JIMYHOIO YPOBHSI.

JluarHoctuka pesyinbraroB OOy4YeHHs 1O MporpaMMe MPOBOAMTCS 3 pasa 3a
nepuoa 0Oy4eHHs: BXOIHAS TUarHOCTUKA

— B HayaJie IepBOro yueOHOTo ro/ia, IPOMEKYTOUHAsl TUArHOCTHKA

- B KOHIIE Ka)/10T0 yueOHOro roja (pasuena/Monyss), HTOroBas uarHoCTUKa

- B KOHIIE 00y4YeHUs M0 MporpaMMe.

[Ipu moctymiiennn B OOBEIUHEHUE HOBBIX OOYYArOMIMXCS HA BTOPOW WIIH
TPETHi To/l 00y4YeHUS C HUMU MTPOBOAMUTCS BXO/IHAS IMATHOCTHKA B MHAMBHUAYaIbHOM
nopsiike. JluarHocThka yMeHWM TPOBOAUTCS MO 3-X OayuibHOW IIKajie. BxomHas
nuaroctuka: 1 oasr

* [IpakTruecku He 001a/1aeT COOTBETCTBYIONMMU YMEHHUSIMU M HABBIKAMHU.

* lnu/u uMeeT TPYIHOCTH B UCIOIB30BAHUU MHCTPYMEHTA (TIPU BBITTOJHEHUU
3a/1aHus)

* Wnu/u 3aTpyaHaeTcs B IPUMEHEHUU MPOCTHIX MPUEMOB PabOThI, JOCTYITHBIX
JAHHOMY BO3pacTy.

2 Gama

* OOnamaer COOTBETCTBYIONIMMH YMEHHUSIMU ¥ HaBBIKAMH B HaYaJIbHOU
CTEIICHH.

. Ob6nanaer HaBbIKAMU MPaBUIIBHOTO MCII0JIb30BAHUS
WHCTPYMEHTOB/MaTepHAIOB HAYaJIbHON CTETICHHU.

* [IpaBuIbHO MCHONB3YET MPOCTHIC MPHEMBI PaOOTHI, JOCTYITHBIE B JaHHOM
BO3pacCTe.

3 Oanna

* O0naaeT COOTBETCTBYIOIIUMH YMEHUSIMHU 1 HABBIKAMH B OTJIMYHOM CTETICHHU.

DopMbI KOHTPOJISI M TIOIBEIeHUS] UTOTOB pPeaiu3aliu NPOrpamMMbl

KoHTponp 3HaHW, yMEHHII U HABBIKOB II0 IIPOTrpaMMe MPOBOAUTCS COMIACHO
«lTonoxkxeHnto 00 HUTOTOBOM (BXOJHOM) JUMAarHOCTUKE B paMKaxX pealn3aluu



JOTOJHUTENBHBIX OOpa3oBarenbHbiX nporpaMmm» MBOY COII Ne 22 um. I'epos
Poccun B.E. Enamenxko

dopmamu NOJBEACHUS UTOTOB peanu3alnuu JOTOJTHUTEIbHON
o0111e00pa3zoBaTeibHOM 00IIEepa3BUBAIOIICH TPOrpaMMBbI SIBISIOTCS MPECTABICHUE U
3allliTa TOTOBOTO M3/EJIMs, BBICTABKA TOTOBBIX HW3JI€JUH, y4acTHE€ B KOHKYpCax U
COpPEBHOBAaHUAX PA3JIMYHOIO YPOBHS U BO3PACTY OOYyYaIOIMXCS.

CrpykTypa nporpamMmsbl

[Ipu n3yyeHuu pas3aesioB MIKOJILHUKU CMOTYT TOYYBCTBOBATh CE0SI B POJIM YUEHBIX
U3 pasHbIX obOsacted Ouonorumu. boraHmka — Hayka O pacTeHHsX. 300JIOTHS —
HayKa, MPEeIMETOM HU3YyUYCHHS] KOTOPOU SABIISIFOTCSI IPEACTABUTENM 11APCTBA )KUBOTHBIX.
Muxkonoruss — Hayka o rpubax. OU3HOIOTUs — HayKa O JKMU3HEHHBIX IPOIlEccax.
OKOJOTusl —  HaykKa O B3aUMOJECHCTBUAX OPraHMW3MOB C OKpYXKalolIeH cpenoi.
bakrepuonoruss — Hayka o Oakrtepusx. OpHHUTONOTMST — pasfen 300JI0THH,
MOCBSIICHHBIM WM3y4YCHHWIO TTUIl. buoreorpadus — Hayka, KOTOpas H3ydaeT
3aKOHOMEPHOCTH  Te€OrpaUuyeckoro  pacrmpoCTpaHEHHUs H  paclpeiesieHus
opranu3moB. Cucremaruka — Hay4YHas IUCHMIUIMHA, O KIACCHU(UKAIMU >KUBBIX
opranu3zMoB. Mopdosiorust u3yyaeT BHEITHEE CTPOCHHUE OpraHu3Ma.

Yueono-memamuueckuit nnan

IIEPBBIH I'OJ1 OFYYEHHA
Ne | HazBanue pa3znena | KoanuecTBo 4acoB DopMBI KOHTPOJISA
BCEro | TEOpUs | MPAKTHKA
BBenenme, 2 2 - Jlexiusa
1 N3 4yero cocrourt | 10 3 7 HaOJIIONEHUS,
pacTteHue TECTUPOBAHMUE,
aHaJlu3  MPOJYKTOB
JESITETbHOCTH
00yJaronuxcs

2 Kak KUBET | 5 2 3 YcrHbIN omnpoc,

pacteHue? CaMOCTOSITEIbHAS
pabora
[IpakTnueckas
pabora.
HaGnronenue.
CoobmieHust
y4amiuxcsi.

3 Bripactu cam. 6 2 4 Jlekums, Oecena,
MpaKTUYeCKas
pabora.
HaOmonenus.

4 Ot Mukpockomna 1o | 8 4 4 YcTHBIN onpoc,

MUKPOOUOIOTUH CaMOCTOSITEIbHAS




pabota
[IpakTrueckas
pabora.
HaGnionenue.
CoobuieHust

y4aIIuXxcsl.

bakrepun

Jlexmus, oecena,
MIpaKTUIECKast
pabora.
HaOmronenust.

[1necHeBbie TpUOBI

Jlexius, Oecena,
MpaKTUIeCKast
pabora.
HaOmronenust.

Bonopocnu

Jlexius, Oecena,
TIpaKTUYECKast
pabora.
HaOmronenust.

JlaGoparopust
«buonHIUKAIAS

Jlexius, Oecena,
MIpaKTUIeCKast
pabora.
HaOmronenust.

Pacckazbl 10
ouoJioruu

YcerHbIN ompoc,
CaMOCTOSITEIbHAS
paborta
[TpakTryeckas
pabora.
HaOmronenue.
CooOmienus

yYaluxcs.

10

Jlaboparopust
JleBenryka

Jlexnms, Oecena,
IpaKTUYECKas
pabora.
Hao6nmronenus.

11

[IpakTrueckas
OoTaHuKa

YcTHbIN ompoc,
CaMOCTOSITEIbHAS
paborta
[IpakTnueckas
pabora.
HaGntonenue.
CoobuieHust

y4auxcsl.

12

[IpakTueckas
300J10TUS

Jlexmus, Oecena,
IpaKTHYeCKas




pabora.
HaGnronenus.

13 | buonpakTukym 1 2 Jlexuus, Oecena,
MIpaKTUIeCKast
pabora.
HaGnronenus.

Uroro 25 43
BTOPOH I0J1 OBYYEHHA
Ne HasBanue KosmuecTBo yacoB ®opmbl
Paznea | pasgena BCero Teopust | npakruk | KOHTPOIs
a a
Bsenenue 1 1 - Jlekuus,

TECTUPOBAH
ue

1. [utonorus u 8 4 4 YeTHbIl o1poc,
TUCTOJIOT ST CaMOCTOSITETbHAS

paborta
[IpakTryeckas
pabora.
HaOmronenue.
Coo01ienus
yUaIUXCS.

2. Mukpo06roiio 9 4 5 Jlexmus, Oecena,
TUst u MpaKTUIecKas
BUPYCOJIOTHSI pabora.

HaOmronenust.

3. Nmvmynuret 9 4 5 Jlexmus, Oecena,
u MpaKTUIeCcKas
apa3uToJOrus pabora.

Habmonenus.

4 Muxkojorus 6 2 4 Jlexmms, Oecena,
U CHCTeMaTuKa MpaKTUIeCcKas
JIEKapCTBEHHBI pabora.

X PacTeHUM HaOnronenust.

5. XuMmust B 9 4 5 Jlexums, Oecena,
LEHTpE MpaKTUIeCKast
€CTECTBO3HAHU pabora.

s HabGnronenus.

6 ot oOblyHBIE 9 4 5 YcTHBIN onpoc,
HEOOBIUHbIE CaMOCTOSITEITbHAS
BEILIECTBA paborta

[IpakTnueckas




pabora.
HaGmonenue.
Coobmenus
yUaInuxcs.

7 SIBneHms, 5 2 3 Jlexmus, oecena,
TIPOUCXOJIAIIUE  C TIpaKTUIeCKast
BeIllECTBAMU pabora.

HaGmonenus.

8 Pacckasbl o 6 2 4 YcTHbIl ompoc,

XUMHH caMOCTOATENbHAs

paborta
[IpakTryeckas
pabora.
HaOmronenue.
Coo01ienus
yYaIuxcs.

9 XuMust B 6 2 4 Jlexmus, Oecena,

OBITY TIpaKTUIECKas
pabora.
HaOmronenust.
HUTOI'O 68 29 39
TPETHH o] OFYYEHHUA
Ne Tema pasnesna,KoiuuecTBo 4acoB DopMbI KOHTPOJISI
n/n | 3aHATHs BCEroreopusi MPaKkTHKA
BBenenmne 1 |1 -
Pa3nen 1.
Iurosorus.

1 | Tuner  kJiIeTouyHOH 3 1 2 Jlekmus, oecena,

OopraHu3aIuu paKkTUYeCcKas pabora.
HaOmronenust.

2 | Ctpoenue 3 1 2 Jlexmms, Oecena,
POKAPHOTUYCCKOM paKTHYeCKas pabora.
KJIETKH HaoGnronenus.

3 | Ctpoenue 4 2 2 YeTHbId OIIpoc,
AYKapUOTHYECKOM caMOCTOsITeIbHas paboTa
KJIETKH [MpakTyeckas pabora.

Haobmonenne. CooO1ieHus
YYaIuXcsl.

4 | PerynsitopHbIe 2 1 1 Jlexnus, Oecena,

MEXaHU3MBI KJIETKU paKTHYeCKas pabora.
HabGmonenus.

Pasnen 2, Jlekuus, Oecena,

I'eneTnka. paKTHYeCKas pabora.
HabGmonenus.




S | I'enernueckun YceTHBIN OIIpocC,
aHalu3 caMocCTosITeIbHas paboTa
3aKOHOMEPHOCTEHN [IpakTuueckas padora.
Hacle0OBaHUs HaGmionenne. CooOiieHus

yUaIuxcsl.

6 | UsmMeHYHNBOCTE W Jlexmus, Oecena,
METOJTbI ee npakTU4YecKas pabora.
U3y4YCHUSs HaGmronenus.

7| Pomb YcTHbIN OI1poc,
HACJIEJICTBEHHOCTH caMoCTosITeIbHas paboTa
u CpeIbI B [IpakTuueckas padora.
dbopmupoBaHUU Ha6monenne. CoobiieHus
HOPMAaJILHOTO i yYaIuxcsl.

MaTOJIOTUYECKU

U3MEHEHHOTO

(dbeHoTHIa YenoBeKa

Paznen 3. Jlexmus, Oecena,

IBOJIIOI U, npaKkTUYecKas pabora.
HaOmronenust.

8 | Teopus Jlekius, Oecena,
€CTECTBEHHOTO paKkTUYeCcKas pabora.
oroopa Y. [lapsuHa HaGmronenus.

9 | Cunrerndeckas VYeTHbIf o1Ipoc,
TEOPHST DBOJIOLHH. caMoCTosITeIbHas paboTa
MUKpPO3BOTIOIHS [IpakTuueckas padora.

HaoOmronerune. CooOrieHus
yYaIuXxcsl.
10 | dakropsl Jlexmus, oecena,
IBOJTIOIUH paKkTUYeCKas pabora.
HaOmronenust.
11 Bun Jlexmus, Oecena,
paKkTUYeCcKas pabora.
HaGmronenws.
12 EnuHCTBO XUBOH U Jlexmus, Oecena,
HEXUBOU MTPUPOJIBI paKTUIeCcKas pabora.
HaOmronenus.
Pa3nen 4, Jlexmus, Oecena,
ImOpuorexes. MpaKTUYeCKas pabora.
HaOmonenus.
13 Jlenenue KJIETOK YcTHbIM OIpoC,

caMocCTosITeIbHas paboTa
[IpakTuueckas padora.
HaGmionenne. CooOiieHus

y4aIImuxcsl.




14 PasButue 3 1 2 Jlexums, Oecena,

opraHusMa u cpesa TpaKTHIECKast pabora.
HaGmonenus.

15 becnonoe 4 2 2 Jlexums, Oecena,
pa3sMHOXKEHHE, TIpaKTHIECKas pabora.
COMAaTHYECKHUI HaoOmronenwust.
aMOpHUoreHe3 u
pereHepanus

16 OnTrorenes n 5 2 3 Jlexmus, Oecena,
SBOJIIOIIHS TIpaKTUIeCKast pabora.

HaGmonenus.
17 OMbpuonorus 4 2 2 Jlexius, Oecena,
pacTeHui TIpaKTUIeCKast pabora.
HaGmonenus.
HToro 68 30 38
COJEPXXAHUE
MEPBBIN 'Ol OBYYEHUS
IlnanupyemMble pe3yJabTaThl:
JIMYHOCTHBIE:

- 3HAaHHUC OCHOBHLIX IMPHUHIOUIIOB U IMPABUJI OTHOIICHUSA K YKMBOU Inmpupoac, OCHOB
300PpOBOT'0 06pa3a KHN3HHU U 3,Z[0p0BLCC6Cp€PaIOIHPIX TGXHOJIOFI/If/'I;

- (1)OpMI/IpOBaHI/I€ IMOHUMAaHUS HCHHOCTHU 3J0POBOI'0 U 0e301acHOTO 06p333 KHU3HU,

- ¢c(OpPMHUPOBAHHOCTH MO3HABATEIILHBIX MUHTEPECOB MU MOTHUBOB, HAIpPAaBICHHBIX Ha
U3YYEHUE >KUBOW MPUPOIbI; HHTEIUIEKTyalbHBIX YMEHUN (JOKa3blBaTh, CTPOUTH
paccyKJIeHHs, aHaJM3UpPOBaTh, CPABHUBATh, JEJATh BBIBOABI U JIP.); 3CTETUUECKOTO
OTHOIIICHUS K )KHBBIM OOBEKTaM.

MertanpeamMeTHble:

- YMEHHE OpPTraHHU30BaTh CBOIO YUYEOHYIO JEATEIBHOCTH: OMPEEIATh LEIb padoTHI,
CTaBUTh 3aJa4M, IUIAHUPOBATb — ONPEAENATH IOCIEN0BATEIIbHOCTh JACHCTBUN U
MIPOTHO3UPOBATh PE3yNbTaThl padoThl. OCYIIECTBISTh KOHTPOIb W KOPPEKIUIO B
ciiy4ae OOHapy>KeHWs OTKJIOHCHUNW M OTIMYMNA TpU CIMYEHUU PEe3ylIbTaTOB C
3alaHHbIM dTaoHOM. OIIEHKa pe3ybTaToB pabOThl — BBIIEIEHWE W OCO3HAHHE
y4alMuMcsi TOTO, YTO YK€ YCBOEHO M 4YTO €lIe IMOIJIEKUT YCBOCHHUIO, OCO3HAHUE
KAaueCTBa U YPOBHSI YCBOCHMUS;

- OBJIaACHUC COCTaBIAIOIIMMHA HCCHGHOB&TGHBCKOﬁ n HpOeKTHOﬁ ACATCIIBHOCTH,
BKJIIO4ass YMCHHUSA BUACTDH Hp06neMy, CTaBUTb BOIIPOCHI, BbIABUI'AaTh I'MIIOTC3bI, AdBATh
OIIpCACICHUA IIOHATHUAM, KJ'IaCCI/I(bI/II_[I/IpOBaTB, Ha6J'IIOI[aTB, IIPpOBOANTDH
OKCIICPUMCHTBI, [ACJIaTb BbBIBOAbI W 3aKIIOUCHHA, CTPYKTYpHUPOBATH Marcpuall,
O6’bHCHHTB, AJOKa3bIBATh, 3alIUIATh CBOHN UACH,

IIpeameTHbie:



- yMeHue paloTarb C pa3sHbIMM HMCTOYHUKAMH HH(OpPMAIMU: TEKCTOM Y4YEOHMKA,
HAy4YHO-TIONYJISIPHON JIUTEPATypOil, CIOBapsIMU U CHPABOYHUKAMU; aHAJIU3UPOBATh U
OLICHMBATh UH(OpMALHIO, TPEOOPA30BbIBATH €€ U3 OJHON (POPMBI B APYTYIO;

- YMCHHC CO34aBaTb, IPUMCHATL U HpCO6paSOBBIBaTB 3HAaKH U CHMBOJIBI, MOACIIN H
CXEMbI OJId pCIICHUS y‘le6HBIX H IIO3HABAaTCJIBHBIX 3ada4

- yMeHue paboTarb C pa3HbBIMU MCTOYHUKAMH OHOJIOTMYECKON HHQpOpMaINH:
HAXOIUTh OWOJIOTMYECKYI0 MH(OpPMAIMIO0 B TEKCTE y4eOHHKA, HAyYHO-TIOMYJISAPHOIM
JIUTeparype, OMOJIOrHYeCKUX CIOBAPSAX U CIPABOYHHUKAX.

Yuawuecs 6yoym znamo:

YMEET BBIICIATh CYIIECTBEHHBIC TMPHU3HAKH OHOJOTMYECKUX OOBEKTOB
(OTIMYMUTENIFHBIX MPU3HAKOB YKUBBIX OPTaHU3MOB; KJIETOK U OPraHU3MOB PACTCHUI,
rpuboOB U OaKTepuUii;

yMEET OOBSCHITH POJIb OHOJOTUM B TPAKTUYECKOW JEATEIbHOCTH JIIONEH;
MecTa W pOJM 4YeJOBeKa B TMPHUPOJES; POACTBA, OOITHOCTH MPOUCXOXKICHUS W
ABOJIFOIIUMA PACTCHHUM M KMBOTHBIX (HA TIpUMEpPE COMOCTABIICHUS OTACIbHBIX TPYIIN);
pOJIM PA3MUYHBIX OPraHW3MOB B JKM3HU 4YEJIOBEKA;, 3HAUYCHUS] OUOJIOTHYECKOTO
pazHooOpa3us i COXpaHeHUs: Ouocdepsr;

YMEET CpaBHUBATh OHOJIOTUYECKHE OOBEKTHI W TIPOIECChI, YMEThb JejaTh
BBIBOJIbI U YMO3aKJIIOUEHHSI HA OCHOBE CPABHEHHS;

YMEET BBISABISATH TMPHUCIOCOOIEHUS OPraHW3MOB K Cpele OOWTaHWs; THUIIbI
B3aMMOJICHCTBUS Pa3HBIX BUJIOB B YKOCHCTEME; B3aUMOCBS3U MEKYy OCOOEHHOCTSIMU
CTPOCHHUS KJIETOK, TKaHEeH;

Yuawuecs 6yoym obyuenwi:

BJIJICET IIpaBUIaMU pabOThI ¢ OMOJOTUUECKUMHU MPpUOOpaMy U HHCTPYMEHTaMU
(mpenapoBabHBIE UTJIbI, CKAJIBIIEIH, JIYITbI, MUKPOCKOIIBI).

yMEeT CpaBHUBaTh OWONOTHYECKHE OOBEKTHI M TMPOILIECCHl, YMETh JIeJaTh
BBIBOJIbI U YMO3AKJIIOUCHHS] HA OCHOBE CPABHEHMS

BBenenue. (2 yaca) Bo BBeneHMM ywaiiydecss 3HAKOMSITCS C TUIAHOM pabOTHl U
TEXHUKON 0€30MaCHOCTH MPH BHITIOJHEHUH J1a00PaTOPHBIX padoT.
1. 3 yero coctout pacrenue? (20 yacos.)
CrpoeHue pacTUTEILHON KIETKH.
Teopus Kopenb. Bunbl xopHeii. BerBinenue xopHs. 3HadeHue xkopas. [loGer.
Crpoenue nmobera. CtpoeHue nmouek. Bumon3smenenus moOeros
JIuct. Ctpoennie koxulibl Jucta. CTpoeHUE MSIKOTU JIUCTA. 3HAYEHUE KUJIOK JIUCTA.
Brinenenue pacrenueM kuciopona. Mcrnapenue Boasl pactenrneM. Jlucromnan.
Crebenb. Ctpoenue ctebinss. OyHKIUU cTeOms
[BeTok. CTpoeHUE 1 3HAUCHHE I[BETKA.
[Tnogst. Ctpoenue u 3HaueHne. CriocoObl pacipoCcTpaHeHUs
Cems. CTpoeHHE U COCTaB CEMSH
IIpaxmuxka JlaboparopHast pabota «CTpoeHHE KOKUIIBI JTYKa.
JlabopatopHast padoTa «/IBuXkeHHE IUTOIIIA3MbD»
JIabopatopHast padota «OrnpeesieHre 30Hbl pOCTa KOPHS»
JlaGopatopHas pabora «CTpoeHHE TTOYCK»



OnbiT «Beiaenenue kucnopona pactenuem». OneIT «Mcnapennue BoIbl JTUCThSIMUY
[Ipaktuueckas pabora «OmnpeneneHue Bo3pacTa cTBoia Mo cnwiy» JlaboparopHas
pabora «llepenBukeHre BOABI U MUHEpaIbHBIX cojiel mo crebmto» JlaboparopHas
pabora «J/IBMKeHHME OpraHMYEecKUX BellecTB mo cTebmto» JlaboparopHas pabora
«Ctpoenue cemenu (aconu» JlaboparopHas padbora «CTpoeHHE CEMEHM MILEHULbI»
JlabopatopHast pabota «CocTaB ceMsiH»

2. Kak :xuBet pacrenue? (10 yacos)

Teopua. Kax mnwuraercs pacrenue? BoznymHoe nuranue pacteHui. llouBeHHOE
nuTaHue pacteHuil. Ynoopenus. Buasl ynoOpenuii. [luranue u poct npopoCTKOB.
Kak pacrer pactenue? Poct kxopueit m moOera. Kak MOXHO TOBIMSTH Ha POCT
pacteHus. Bo3nelicTBue 4yesloBeKa Ha KOPHEBBIE CUCTEMBI KYJIbTYPHBIX PAaCTEHHI.
O6pabotka nouBsl. [lonuB U ocymeHnue mouBbl. @OpMUPOBaHUE KPOHBI PACTEHUM.
IIpumunka u nukapoBka. Jpimut au pacteHue? JlpixaHue KopHeu. JlpixaHue
muctheB. Jlpixanue cemsin. Kak nBuraercs pactenue? J{BrxkeHue ctediis U JTUCTHEB.
Kak npopacraer cems? YcmoBusi npopactanus ceMmsiH. BcexoxkecTh ceMsiH. Cpoku
nocesa. [ TyOvHa 3a1€7IK1 CEMSIH.

Ilpaxmuxa. Tlpaktnueckas pabora «O06pa3zoBaHUE OPraHUYECKUX BEIIECTB HAa CBETY»
[Ipaktuueckas pabora «Bnusinue ymoOpenmii Ha poct pactenusi» [IpakTuyeckas
pabora «[Ipummunka rmaBHoro kopHs» [lpaktuueckas pabora «Pa3BuTue OOKOBBIX
o0OeroB»

[Ipaktuyeckas pabora «BrnusHue GUTOropMOHOB Ha POCT U Pa3BUTHUE PACTECHUM
JlaGoparopHnas pabora «Pa3BuTue mpopoCcTKOB»

OnbIT «3HayeHue BO31yXa IJi1 pOCTa U Pa3BUTHUSL KOPHEN)

OnpIT «/IpIXaHWE THCTHEB

OmnebIT «/IpIXaHue ceMsH»

[Ipaktnueckas pabora «J/IBwkenune ctebns pacreHus» IIpakTudeckas pabota
«JIBUKEHHE JTUCTHEBY

[Ipaktnueckas paborta «BiusHHE pa3IHYHBIX YCIOBUM Ha MpOpacTaHHUE CEMSHY
[Ipaktuyeckas padbora «OnpeneraeHne BCX0KECTH CEMSTHY

3. BeipacTu cam. (5 yaca)

Teopus. llpuMmeHeHUE MONYYEHHBIX 3HAHUN Ha MpakThke. O3eIeHEHHE MIKOJbHBIX
kiym0. [Tocanka u yxof 3a pacTEHUSIMU.

IIpakmuka. Tlpaktnueckass pabora «Ilocagka ceMsH B KOHTEHHEpPHI M OTKPBITHIN
rpyHT» Ilpaktuueckass pabora «llukupoBaHue paccaabl LBETOYHBIX KYIBTYp»
IIpaktuueckas pabdora «Bbicajka paccagbl IBETOUHBIX KYJIBTYP B OTKPBITBIA TPYHT»
[IpakTuueckas pabota «YXo[ 3a IIBETOYHBIMH KIyMOaMm»»

4.0T MUKpPOCKOMNA 10 MUKPOOH0J0ruu (6 4acoB)

Teopus.  YctpoiictBo Mukpockoma. [lpaBmma paboTel ¢ MHUKPOCKOTIOM.
[IpurotoBnenne  npenaparoB  Mcrtopus  OTKpPBITHS ~ MHKPOCKOINA.  YYEHbIE
HCCJIEIOBATEIIN, BHECIINE BKJIAJl B U3YYEHUE MUKPOOPTaHU3MOB.

Opanny3ckuit mukpoduonor Jlym Ilacrep (1822 — 1895r), HeMeuxkuil ydeHbIi
Po6Gept Kox
(1843 — 1910r) OCHOBOMOJIO)KHUKH COBPEMEHHON MUKpoOuonoruu. (OCHOBHbIE
HallpaBJI€HUS COBPEMEHHOW MHUKpPOOMOJIOTMH: TE€HETUYeCKass M  KJIETO4YHas
VHKECHEPUS, HCIIOJIb30BaHUE MHKPOOPTraHU3MOB u MPOYKTOB ux



KU3HEJEATEIbHOCTH B IPOMBIIIJIEHHOCTH, CEJIbCKOM XO35IMCTBE U MEUIIMHE, 100bIYa
He(pTH U METaJUIOB, OYMCTKA BOJ, IIOYB, BO3/lyXa OT 3arpsi3HUTENEH, MOAIEep)KAHUE U
COXpaHEHHE MOYBEHHOTO IIOJOPOAMS. YCTPOMCTBO MUKPOCKOIA U MpaBuia padoThl €
HuM. [IpaBua oOpaleHus ¢ 1a00paTopHbBIM 000PYIOBAHUEM.

Xumust 1 Ouonorusi. XMMUYECKUM COCTaB KMUBOM KJIETKU: HEOpraHudeckue (Boja
U MHUHEpaJbHBIE COJM) M OpraHudeckue (OeNKu, KUPbI, YIIIEBOAbI, BUTAMHUHBI)
BelllecTBa. buosiornyeckas poib BOAbI B KUBOM kieTke. DorocuHTe3. Xaopodhusi.
buonornyeckoe 3HaueHune KUPOB, OEIKOB, 3PUPHBIX MACEIl, YITIEBOJOB U BUTAMUHOB
IUTS KU3HENIEATEIIbBHOCTH OPraHU3MOB.

Kierka - enuHMDA CTpPOEHMS, JKU3HEACATEIBHOCTH, pOCTAa W  Pa3BUTHUSA
opranu3MoB. MHoroo6pasue kietok. CTpoeHHe Mpo - U IYKAPUOTUUYECKOU KIIETKH.
JleneHne KIETKU.

B3aumocBsa3b crpoeHuss u (QyHKUIMNA 4YacTeid U OPraHOMIOB KIETKH - OCHOBa €€
1enoCcTHOCTU. CpaBHUTENbHASA XapaKTEPUCTHUKA KIETOK PACTEHUN, IKUBOTHBIX,
OaxTepuii, rpudoB. MccnenoBanust mpUpoOabl C TOMOIIBI0 MUKPOCKOTIA.

Bunbl TkaHe#, oTiMuue pacTUTEIbHON TKaHU OT KUBOTHOM, OCOOEHHOCTH CTPOCHHUS
1 QYHKIIUU TKaHEH.

JleMoHCTpauuu

. Konnekiust roroBbIX MUKpPOIIPENApaToB.

Ilpakmuxa. Ilpaktuueckas pabora Ne 7-16. VYcTpoicTBO  MHKPOCKOIA.
[IpuroTtoBnenne u u3zydyeHue MHKporpenaparoB. [IpaBuna paboThl ¢ HUPPOBBHIM
MUKPOCKOIIOM.

[IpurortoBneHne MHKpPOINPENAPATOB KIETOK KOKMIBI YEHIYH JIyKa, KJIETOK JIHCTa
AN0ZEH, TUIOA0B TOMATa, IIMIIOBHUKA U JP.

PaGota ¢ roroBsiMH NpenaparamMu TKaHeH.

TBopueckast mactepckas «Co3qaHne MOAEIH KIETKU.

5. bakrepuu (8 4)

Teopus. YcnoBus xu3Hu Oaktepuil. dopMa U CTpOeHHE OaKTEPHATBHBIX KIIETOK.
Buemane u BHyTpeHHUEe CTpyKTyphl. [loBenenue Oaktepmii. CriocoObI NHTaHHS.
Pacnpoctpanenue u 3HaueHue Oaktepuil. Ponp Oakrepuii B Ouocdepe: Oakrepuu
THUCHUS — MUHEpalu3alys OpPraHWYECKUX BEHICCTB; OaKTEpPHH IIOYBCHHBIC —
nmoyBooOpa3zoBaHue; OakTepuu a30T(PHUKCUpYIOIUE — OOOTaIeHHEe TMOYBBI a30TOM;
[IUaHOOAKTEPHUH.

3HayeHne OakTepuil B JKM3HU YEJIOBEKA - MOJOKHUTEIbHAsT POJb B XO3SWCTBEHHOU
JESTEIHbHOCTH: MOJIOYHOKHCIHBIE, OakTepuu OpOXKEHHs; OTpHUIlaTeNibHAsS — THHCHHE
MPOAYKTOB TUTAHUS, MAaTOTEHHBIC OakTepww BO30yauTeIM OONE3HEH y deloBeKa,
KUBOTHBIX U pacTteHuil. Mertonbl ©Oo0psOBl ¢ Oakrepusmu. Ilactepuszanus,
CTepUIIM3ALNS, TE€3UH(EKITHS.

IIpaxmuxa. Tlpaxtuyeckas pabora Ne 17-19. IloceB m HaOmroneHue 3a POCTOM
Oaxrepuii. bakTepun 3yOHOTO HaNéTA.

Bakrepuu kaprodeapbHON Manouku.

6. ILiiecHeBbie TpudOBI (4 1)

Teopus. TpuObl mpeACTAaBUTENIM OCOOOT0 UApPCTBAa KWUBOW mnpupoabl. IlpusHaku
rpuboB. Knaccudukanus rpu6oB. OcoOEHHOCTH TJIECHEBBIX IPUOOB.



3HaueHue IUIeCHEBbIX TpuOoB. Jpoxcku. CTpoeHHE U POJIb JIPOXKIKEH B KU3HU
YEJI0BEKa.
IIpakmuxa. llpaktuueckas pabGora Ne 20-22. BelpammuBaHue U HUCCIEI0BaHUE
mieceHud. Mykop, Ilenunnun.
BnusiHue Temrieparypbl Ha pOCT IJIECHEBBIX U APOKKEBBIX TPUOOB.
7. Bonopocau (3 4)
Teopusi.  MUKPOCKOIIMYECKHE  BOAOPOCIM — TIpylla HU3MIMUX  PaCTCHUM.
OnHOKJIETOYHBIE, MHOTOKJIETOUHBIE M KOJOHUAJbHBIE Bopopociau. (OcoOeHHOCTU
CTPOCHHSI W JKU3HEICITEIBHOCTU. 3HAYEHHE BOAOPOCIEH B MPUPOAE U KU3HU
YEJI0BEKa.
Ipaxmuxa. Ilpaktuueckas padora Ne 23-24. VzyyeHue oIHOKIETOYHBIX BOAOPOCIEH
10 TOTOBBIM MHUKpOTIpernaparam mpenaparam.
Bonopociu — oburarenu akBapuyma.
8. JIaboparopusi «buonnaukauus (4 4)
Teopusi. buouHmukauusi OKpyxawouen cpeasl. JluxeHounaukamua. HrTorosoe
3aHATHE.
Ilpakmuxka. TlpakTudeckast padbora Ne 25-26.UccnenoBanue TOKCUHYHOCTH OTXOOB C
MOMOILBIO OBCA MTOCEBHOTO.
9. Paccka3bl o 0uo10ruu (5 4acos)
Teopus. buonuka, ee Buabl. HelipoOroHnka. ApXUTEKTYpHO-CTPOUTEIbHAS OMOHUKA.
buorek. buomnmeruka. buomumukpus. itorosoe 3anstue.
VYyenunueckas koHpepenuus. «Brinaromuecs 6uonorny. «Mctopus Guomoruny.
Konkypc coobmiennii yuamuxcs. «Moe g00umMoe KUBOTHOE». «17 COBpEeMEHHBIX
TEXHOJIOTHI, KOTOPBIE JIOAH MO3aUMCTBOBAJIHN Y IPUPOJIBD.
IIpakmuka. IloarotoBka W 3alMTa TBOPYECKHX OTYETOB O IPOBEICHHOU
UCCIIEIOBATENbCKOM padorTe.
JlanHbie 3aHATHS TPOBOASTCS B (hopMe KOH(DEPEHITUU WM KPYIJIOTo cTojia (B TEUCHUE
roga). Ydaiuecsi BbICTYNAIOT C KPAaTKUMU TBOPYECKHUMHU OTUETAMHU MO H3YYECHHBIM
npo0iieMaM, pacCKa3bIBaIOT O PE3yNIbTaTaX CBOMX UCCIIEIOBAaHUM.

10. «JIabopaTopus JleBeHryka» (5 4acoB)
Teopus. Metoasl HayuyHOTO HccienoBanus. Jlaboparoprnoe o6opynoBaHue u MPUOOPHI
JUTSL HAy9HBIX HUccaenoBannid. Mictopus n300peTeHnss MUKPOCKOIIa, €r0 YCTPOHCTBO U
nmpaBmwia padoThl. TeXHWKAa MPUTOTOBIICHUS] BPEMEHHOTO MUKpompemnapara. Pucyem
10 TIpaBUJIaM: NMpaBuiia OMOJIOTUYECKOTO PUCYHKA.
Ilpakmuueckue nadopamopuvie padomoi:
- YCTpOKWCTBO MUKPOCKOITA
- [IpuroroBneHue U paccMaTpuBaHUE MUKPOIIPENApaTOB
- 3apucoBKa OMOJIOTHYECKUX 0OBEKTOB
Ilpoexmno-uccinedosamenvckan 0esamenbHOCHb:
- Munu — wuccinepoBanue «Mukpomup» (pabora B Tpynmax ¢ MoclHeayrouen
Mpe3eHTalue).
11. IIpakTuyeckast 00TaHUKA (5 YacoB)
Teopus. denonornueckue HabmoneHus. Beaenue nHeBHUKA HaOMoaeHu. ['epOapuii:
o0opynoBaHue, TEXHUKAa cOOpa, BhICYIIMBaHUA M MOHTHpPOBKH. [IpaBumiia pabora c



omnpenenuTenasMu (te3a, aHTuTe3a). Mopdonoruyeckoe oOnucaHue pacTeHUl o
mnany. Penkue u ncuesaronue pactenus bamkoprocrana.
lIpaxmuxka. Illpakmuueckue u nadopamopHsle padoomoi:

e Mopdonoruyeckoe onMcaHue pacTeHU

e OmnpeneneHue pacTeHH Mo repObapHbIM o0pa3llaM M B OE3TUCTBEHHOM
COCTOSTHUM

e MoHTHpoBKa repoapus

IlIpoexmmno-uccnedosamensvcxkasn 0eaAmeaIbHOCMb:

e Co3nanue karanmora «BumoBoe pa3zHooOpazue pacTeHUN MPUIIKOIBHOM
TEPPUTOPUN»

e IIpoekr «Penkue pactenust KpacHosipckoro kpas»

12. IIpakTu4yeckas 30010rus (5 4acoB)
Teopus.

e 3HAKOMCTBO C CHCTEMOH >KMBOH MPUPOBI, I[APCTBAMU KUBBIX OPTaHU3MOB.
OTnuuuTeNbHbIC TPU3HAKK >KUBOTHBIX Pa3HBIX IAPCTB M CHUCTEMATUYECKUX
TPYIIIL.

e JKu3Hp KUBOTHBIX: ONPEACICHUE JKUBOTHBIX II0 CJIeJlaM, IPOAYKTaM
KU3HEIEATEIbHOCTH. ONUCcaHue BHEIIHETO BUJIA KMBOTHBIX MO TuiaHy. O yeM
PacCKa3bIBAOT CKEJIEThl JKUBOTHBIX (TasieoHTONOTHs). [IHIneBbie 1EMOYKH.
JKuzHb xkuBOTHBIX 3uMOM. [lonkopmka nTuil.

Ilpakmuxa.
Ilpakmuueckue u nadopamophuvle pabomol:

e Pabora no onpeseneHno >KMBOTHBIX

e (CocTaBi€HHE NUIIEBBIX LIETOYEK

e OmnpeneneHre dKOIOTHYECKON TPYNIIbI 5)KUBOTHBIX 110 BHEIIHEMY BUAY

o ®decHomornyeckue HabMOACHUS «3UMa B )KU3HHU PACTEHUHN U )KUBOTHBIX)
Ilpoexmno-uccinedosamenvckan 0eaAmeabHOCHb:

e MuHu — uccnenoBanue «IITHIBI HA KOPMYIIIKE»

e [Ipoexr «KpacHas kHura *kMBOTHBIX KpacHOsIpCKOro Kpas»
13.buonpakTukym (3 4acoB)

Teopus. YueOHO - HWCCIEOBATENbCKAs NEATENbHOCTh. Kak MpaBUIBbHO BBHIOpATh
TEMY, ONPEAECNUTh Lellb W 3aJayu HuccieqoBaHusd. Kakue CyliecTByIOT METOBI
uccienoBanuii. [lpaBuna odopmienuss pesynbratoB. McTounwku wHGOpMAMH
(bubnmoteka, wuHTEpHET-pecypchl). Kak odopmuth mnuchMeHHOE COOOIIEHUE U
npeseHTtammio. OcBoeHHME W OTpabOTKAa METOAWK BBIPAIMBAHUS OHOKYJIBTYD.
BollonHeHne  caMOCTOSITEIBHOTO — MCCIEIOBAHUS 1O  BBIOpAHHOMY  MOAYIIIO.
[IpencraBnenue pe3ynsraroB Ha KoHpepeHnnu. OTpaboTKa MPAKTHUECKOW YacTh
OJIMMITHAIHBIX 3aIaHUH C LEJIbI0 TUarHOCTUKHU MOJTYYEHHBIX YMEHUIN U HABBIKOB.
lIpaxmuxa.

Ilpakmuueckue u 1ab6opamopmsvie padomol:

e Pabora ¢ undpopmarueit (mocemieHue OUOINOTEKN)

e  Odopmienue qokiana U IPE3CHTAIIMHU 110 ONIPEACICHHON TeEMe

Ilpoekmmno-uccnedosamenvckan 0eameabHOCHb:

Monyab «@U3H0/10TUA PACTEHUID)



e JIBHM)XEHUE paCTCHUN

e BiusgHue CTUMYIATOPOB POCTA HA POCT U Pa3BUTUE PACTCHUN
e [Ipopactanue ceMmsH

e BiusgHuE NPUILIUIIKU HA POCT KOPHS

MonyJib «IKOJIOrH4eCKHH NMPAKTHKYM»
e OmnpeneneHue CTEICHU 3arpsi3HEHUS BO3AyXa METOIOM OMOWHINKAIIUH;

OnpeaeneHue 3anblIEHHOCTM BO34yXa B NOMeELLEHUAX
BTOPOI 'O/l OBYYEHUSI
Ili1anupyemble pe3yJabTarhbl:
JIMYHOCTHBIE:
- (opmMupoBaHHWE OTBETCTBEHHOTO OTHOIIEHUS K YYCHUIO, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOpPa3BUTHIO U CaMOOOpa30BaHMIO Ha OCHOBE MOTHBAIUU K
00y4EHHIO U MO3HAHUIO

- (1)OpMI/IpOBaHI/I€ JJMYHOCTHBIX Hpe,HCTaBJ'IeHI/If/'I O HCHHOCTH IIPHUPOAbI, OCO3HAHHUC
3HAYUMOCTHU U O6HIHOCTI/I m100aJIbHBIX HpO6H€M YCJIOBCUCCTBA,

- popMupOBaHNE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE
CO CBEPCTHUKAMM, CTapIIMMU M MIAIIIMMH B TIpolecce o0pa3oBaTeabHOM
OOIIIECTBEHHO I0JIE3HOM, y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKON U JIPYIMX BHUJIOB
JESITEIbHOCTH.

MeranpeamMeTHbie:

- yMeHHE paboTaTh C Pa3HBIMH HCTOYHWUKAMU HH(OpPMAIWU: TEKCTOM YydueOHHKA,
HayYHO-TIONYJISIPHOW JTUTEPaTypOi, CIIOBApSIMH U CIPaBOYHUKAMU; aHAIM3UPOBATH U
OIICHUBATh MH(POpMAIIHIO, TPEOOPA30BBIBATE €€ U3 OAHOU (OPMBI B JIPYTYIO;

- YMCHHUC CO3[daBarTb, IIPUMCHATL U HpCO6paSOBbIBaTI) 3HAKHM U CHUMBOJIBI, MOACIHU H
CXCMBbI IJIA PpCIICHUA y‘{€6HI>IX N ITIO3HABaTCJIBHBIX 3aJa4

- yMeHHe paboTaTb C pa3HBIMH MCTOYHUKAMH OHOJIOTMYECKON HWH(pOpMAIHH:
HAXOIUTh OWOJIOTMYECKYI0 MH(MOpPMAIMIO B TEKCTE y4yeOHWKA, HAYyYHO-TIOMYJISPHOM
IuTeparype, OMOJOTHIECKUX CIOBAPAX U CIIPABOYHUKAX

IIpeamerHsbie:

-00BSICHEHHE PO OUOJIOTHH B MPAKTUYECKOW NEATEIbHOCTH JIIONICH; MECTa U POIU
4eJioBeKa B MIPHUPOJIC; POACTBA, OOIIHOCTH MPOUCXOXKICHUS W IBOJIONUH PACTCHHUH U
KUBOTHBIX (Ha TMpUMEpPE COMOCTABICHUSI OTAEIBHBIX TPYII); POJIU Pa3IUYHBIX
OpraHU3MOB B JKM3HH YEJIOBEKA; 3HAUEHUs OWOJIOTHYECKOTO pPa3zHOOOpasus s
coxpaHeHus Ouocdepsi;

-popMHUpOBaHNE OCHOB DKOJIOTMYECKOW TPaAaMOTHOCTH: CHOCOOHOCTH OIICHUBATh
MOCJIEACTBUS JICATEIIbHOCTH 4YeJIOBEKAa B MpHUPOJE, BIUSHUE (DAKTOPOB PHUCKA Ha
3I0POBbE YEIIOBEKA.

Yuawuecsa 6yoym snams:



yMEET aHaJIM3UpOoBaTh, CPAaBHUBATh, KJIacCU(PUUUPOBATh U 000011aTh (AKTHI U
sBTICHUS. BBISABISATH IPUYMHBI U CIEACTBUS MPOCTHIX SBICHHIA.

yMEET OCYIIECTBISATh CpPaBHEHHWE U KJIACCH(PHUKAIMIO, CaMOCTOATEIHHO
BbIOMpasi OCHOBaHMS U KPUTEPUU AJI yKa3aHHBIX JIOTMUECKHX OIEpallfii; CTPOUTH
KJIaCCU(UKAINIO HA OCHOBE TUXOTOMHYECKOTO JIeTICHHsI (Ha OCHOBE OTPHIIAHNSA).

yYMEET CTPOUTHh JIOTUYECKOE pacCyKIEHHE, BKJIIOYAIONIEe YyCTaHOBIICHUE
MPUYUHHO-CIIEJICTBEHHBIX CBS3CH.

yMEeT CO3[aBaTh CXEMaTHYECKHE MOJIEIH C BBIACICHUEM CYIIECTBEHHBIX
XapaKTEPUCTUK 0OBEKTA.

YMEET COCTaBISITh TE3WCHI, PA3UYHbBIC BHUJBI MJIAHOB (TIPOCTHIX, CIOXKHBIX U
T.11.). [IpeoOpa3oBeIBaTh HHGOPMAIIMIO U3 OAHOTO BHJA B APYroi (TAOIUIy B TEKCT U
np.).
Yuawuecs 6yoym ooyuenwi:
: yMeeT BBIYUTHIBATh BCE YPOBHU TEKCTOBOI HH(OPMAIIHH.

YMeeT ompenensTh BO3MOXKHBIE HWCTOYHUKH HEOOXOIMMBIX CBEIACHUM,
IPOU3BOINTH OUCK MH(POPMAITUH, aHAJTM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTD.
BJIQJICET CPEACTBOM  (POPMUPOBAHUS  TMO3HABATEIBHBIX CIYXKHT  YYCOHBIH
Matepuas, U IpexkJie BCEro MPOIyKTUBHBIC 3aJJaHUs YICOHUKA.
Benenne (1 uac). Bo BBemeHum ydammecss 3HAKOMSTCA C TUTAHOM palOOThl |
TEXHUKON 0€30MacHOCTH MPH BHITIOJHEHUH J1a00paTOpHBIX padoT.
Tema 1. Ilutosiorusi u rucrosorus (8 yacon)
Teopus. Ctpoenne kineTku. OpraHouabl. JKU3HEHHBIM LMKI KIeTKU. Kietku
KUBOTHBIX M pacTeHUW. ['mcromoruss — Hayka O TKaHAX. Buapl TkaHell opraHu3ma
yesioBeka. CBs3b CTpOEHUS U (YHKIIUN KIETOK U TKaHEH.
Ilpaxmuxa. JL.p. Nel Crpoenme yBenuuutenabHbIX TpuOOpoB. JL.p.Ne2 WMzyuenue
MUKpOIpenapaToB pa3auyHbiX KiIeToK. JL.p.Ne3 CpaBHeHHE KIETOK KUBOTHBIX,
pactenuii, npocteiimux. JI.p.Ne4 M3yuenune Tkaneil opranm3ma uenoBeka. JI.p.Ne5
WzroroBnenne MUKpoIpenapara cockoda mekH.
Tema 2. OcHOBBI MUKPOOHOJIOTHH ¥ BUPYycoJioruu (9 yacoB)
Teopus. bakrtepum: CTpOCHHME, Pa3MHOKEHHME, CHUCTeMarhka. llinecHeBble TPHOBL.
Crpoenne. PasmHoxkenue. Cuctemaruka. llutanme wu apixanue. ABTOTpOdB U
rereporpodrl. Jpoxoku. XemocuHte3 u (orocunre3. CanpoTpodsl u mapasuThl.
bakrepuanbhbie 3a0oneBanus. Jleuenne u npodunaktuka. [ pubkoBeie 3a00meBaHUs.
Jlnunas rurueHa. Bupycomorusi — Hayka o Bupycax. CrpoeHue u (Qu3nonorus
BUpYyCcOB U Oakrepuodaros. Bupycueie 3a0oneBanus. Bupyc CITM/]a. \
IIpakmuka. JL.p. Ne6 WsrortoBrnenwe Mukpompenapara 3yOHoro Hanéra. JLp.Ne7
N3roroenenne MukpompenaparoB Mykopa wid neHumuuia. JLp.Ne8 HM3yuenwue
TPOXKEH.
Tema 3. IlapasuTtosiorusa 1 UMMYHHUTET (9 YyacoB)
Teopusi. VIMMyHUTET W 310pOBbE 4YENOBEKa. Buabsl uMMmyHuTeTa. MeEXaHU3M.
Hapymennss wumvmmynurera. Amepruu. HWMMyHUTET ©W  mapasuTbl. OKTO- H
suponapasutel. Mx Buasl. Ilpucnocobnenuss k mnapasutusmy. llnockue uepsu.
Knaccudpuxanus. Iukner pasButus. Kpyrisie uepBu. Krnaccudukaums. Luxist
pa3Butus. [IpoduiiakTuka reTbMMHTO30B. DKTOMAPA3UTHI — NEPEHOCUUKH PA3TTUUYHBIX



3aboneBanuil. Mansipusa. CoHHas Oone3Hb. Brm, kiemwu, 0J0XU — MEPEHOCUUKU
3aboneBanuii. Tud. Uyma. Duuedanut. boprba ¢ mapasutamu.

Tema 4. «Muxosorusi. Cucremarnka JieKapcTBEHHbIX pacTeHuH (6 yacos)
Teopus. Mukonorus — Hayka o rpudax. Cucremaruka rpu6os. lInsmnounsie rpudshI.
I'pubbr — mapasuthl. MectooOutanus. Mukopusza U cumMOu03. SnoBUTHIE TPUOHI.
Onpenenenue saoBUThiX TpuboB. IlocnencrtBus orpaBnenus. Jlewenue. Ilonb3a
rpudoB.

Ilpakmuxa. JlekapcTBeHHble pacTeHus. ['onocemennble. IX 3HaueHue s 30POBbS
yenoBeka. [lokpeiTtocemennsle. Kiaccudukanus. PabGora ¢ omnpenenuTenbHbBIMU
KapToukamu, omnpenenuTensMu pacteHuid. Ilpaktuueckass pabora «PabGora ¢
ONPEIETUTENIMU

Tema 6. Xumusi B neHTpe ecTecTBO3HAHUA (9 4acoB)

Teopus. XuMmusi Kak 4acTh ecTecTBo3HaHus. [Ipenmer xumuu. XuMus — 4YacTh
ecTecTBO3HaHMs. B3anMOOTHOIIEHUST YeoBeKa W OKpyKaromiero mupa. IIpenmer
xumuu. Ouznueckue Tena u BemniecTBa. CoiicTBa BemiecTB. [[puMeHeHNEe BelIecTB
Ha OCHOBE UX CBOMCTB.

HaGnronenne u 3KCIIEPUMEHT KaK METONbl M3YyYEHHS €CTECTBO3HAHUS U XUMHUHU.
HaGnmionenne kak OCHOBHOW METOJ] TMO3HAHMS OKPYXKAIOLIEro MHpa. YCIOBUS
npoBeneHus: HaOmoneHus. ['unore3a. DxcnepumMent. BeiBoa. CtpoeHue IIaMeHH.
IIpaxmuxka. JlabopaTopus 1 000py/I0BaHHE.

MonenupoBanue. Monens, mopenupoBaHue. OCOOEHHOCTH MOJETUPOBAHUS B
reorpadumn, pusuke, orogorun. Mojaenu B 6uonorun. Mynsbku. Moaenu B pusuke.
OnexkrpodopHass mamuHa. [eorpaduueckue Mopenu. XHUMHUYECKHE MOJEIH:
npeaIMeTHble (MOAENM aToMa, MOJIEKYJI, XUMHUYECKUX U  MPOMBIIIIEHHBIX
IPOU3BOJCTB), 3HAKOBbIE, WJIM CHMBOJIbHBIE (CHMBOJIBI AIIEMEHTOB, (OPMYIIbI
BEILIECTB, YPABHCHUS PEAKIINN ).

XUMHUYECKHE 3HAKK U (POopMyJbl. XUMHUYCCKUN 3JIEMEHT. XUMHYECKUE 3HaKu. Mx
o0O3Ha4YeHHe, MpPOU3HOIIeHUuEe. Xumuueckue ¢Gopmynsl BemecTB. [Ipocteie u
cloxHble  BemectBa. HMHumekcel u kodddunmentel.  KauecTBeHHBIM M
KOJIMYECTBEHHBIN COCTaB BEUIECTBA.

Xumus W (u3uKa. YHUBEpPCAIbHBI XapaKkTep TMOJOKCHHH MOJICKYISPHO-
KUHETHYeckoM Teopun. lloHsATHA «aTtom», «MoyeKkynaa», «uoH». CrpoeHue
BelmlecTBa. Kpucramimyeckoe COCTOsIHME BellecTBa. Kpucrainnueckue penieTku
TBepAbIX  BemecTB.  Juddys3usa.  bpoyHoBckoe — aBukeHue.  BemectBa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS.

ArperarHbie cocTOsiHMS BelecTB. [loHsiTue 00 arperaTHOM COCTOSIHUM BEIlIECTBa.
dusnyeckne W XUMHUYECKHE sBICHUS. [a3000pasHble, JXKHUIKHE W TBEPIbIC
BemecTBa. AMOp(HBIC BEIIECTBA.

Xumus u teorpadus. Crpoenme 3emum: siapo, MaHTHS, Kopa. Jlurtocdepa.
MuHepalibl ¥ ropHble TOpOAbl. MarmMaTu4eckre U 0CaouHble (HEOPraHUYECKHE U
OpraHUYeCcKue, B TOM YHCIIE U TOPIOYHE) MOPOJIBI.

Xumus u Ouonorus. XuMUUECKUNA COCTaB KMBOM KJIETKU: HEOPraHUYeCcKue (Boia 1
MUHEpAJIbHbIE COJIM) W OpraHudeckue (OeiaKH, KUPbI, YIIEBOIbI, BUTAMUHBI)
BemiecTBa. buonornyeckas poib BoJbI B )XKUBOU KieTke. DoTtocuHTe3. XI0poduiut.
buonoruueckoe 3HaueHUE KUPOB, OEIKOB, IPUPHBIX Maces, YIIEBOJOB H



BUTAaMUHOB JIJIS )KU3HEIEATEIbHOCTH OPTaHU3MOB.

KauectBennsie peakumu B xumuu. KadecTBeHHble peakuuu. PacmoznaBanue

BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX pEakuuid. AHAIUTUYECKUNH CHUTHA.

OmnpenensieMoe BEUIECTBO U PEAKTUB HA HETO.

Texnuka 6e3onacHocTi. Mepbl OKa3aHUs MEPBOM TTOMOIIIH.

O6GopynoBanue xuMmuueckoil saboparopuu. JlaGoparopHass mnocyna. PeakTuBbl.

Oco0eHHOCTHPA0OTHI B 1a00OpPATOPHH.

PacrionoxxeHne  3IEKTPUUYECKHUX BBIKJIFOYATENIC,  BOJOMPOBOIHBIX
KpPaHOB, CPEACTB MOXAPOTYIICHUS, MEIUIIMHCKONH alTeuKH

NIepBOI TOMOIIM B KaOWHETE.

JdeMoHcTpanuu

- Konnekuusi pa3nuuHbIX MpeaMeToB win (otorpaduil mpeamMeToB U3 alOMUHUS
JUTSL WILTIOCTPAIMK U1eH «CBOMCTBA — MPUMEHEHUEY.

- YyeOHoe 00opyaOBaHKE, UCIIOIb3yeMOe Ha ypoKax (pU3UKH, OMOJIOTHH, reorpapuu
Y XUMUH.

- DOnektpodopHas MamuHa B AedctBun. ['eorpaduueckue momenu (rmobyc, kapra).
buonornueckue moaenu (MyJsikKu OpraHOB M CUCTEM OPraHOB PACTEHHM, KUBOTHBIX
U 4yeyioBeka). Ou3nyeckue W XUMHYECKHME MOZEIHM aTOMOB, MOJIEKYN BEIIECTB M
KPUCTAJUIMYECKUX PEUIETOK.

- OO0beMHbBIE U MIAPOCTEP>KHEBBIE MOEIH BOJIbI, YIIIEKUCIOTO U CEPHUCTOrO Ta30B,
METaHa.

- OOpa3ipl  TBEpIbIX  BEHIECTB  KPUCTAJUIMUECKOTO  cTpoeHus.  Monenu
KPUCTAJUIMYECKUX PEUIETOK.

- Boma B Tpex arperatHbiXx coCTOSHUAX. KoNekuus KpUCTAJUIMUECKUX U
aMOp(HBIX BEIIECTB U U3EIUI U3 HUX.

- Konnexuus Munepamnos (J1a3yput, KOPyH/, XadbKOMUPUT, (DIFOOPUT, TAJIHT).

- Komnekmusi ropHbeIX mopoxa (TpaHUT, pas3audHble (OpPMBI KadbllUTa — MeE,
Mpamop, U3BECTHSIK).

- Konnexuus roprounx nckonaemuix (HeTh, KAMEHHBIN yTOJIb, CIIAHIIBI, TOP(D).

JleMOHCTpallHOHHBbIE IKCIIEPUMEHTBI

- Hayunoe nHabmtonenue u ero onucanue. M3ydeHue CTpoeHUs MIaMEHHU.

- CimpToBasi SKCTPAKIUS XJIOPODUIIIa U3 3€TEHBIX JIUCTHEB PACTCHU.

- «[lepenuBaHue» yIIEKHUCIIOro ra3a B CTAKaH Ha YPaBHOBEILICHHBIX BECax.

- KauectBenHas peakuus Ha kuciiopol. KauecTBeHHas peakuus Ha yIJIEKUCIIbIN Ta3.
JlaGopaTtopHbie ONBITHI

- Pacnpoctpanenue 3amaxa OAEKOJIOHA, AYXOB WM J€30[0paHTa Kak Mpolece
muddy3un.

- HaGmronenne 6poyHOBCKOTO IBIKEHUSI YACTUYEK YEPHOU TYIIIH IO MUKPOCKOTIOM.
- Muddysus mepmanraHara Kaius B *KeJlaTHHE.

- O0HapyxeHue 3UPHBIX MACEI B alleIbCHHOBOM KOPOUKE.

- M3yueHue rpaHuTa ¢ MOMOIIbI0 YBETUYUTEILHOTO CTEKJIA.

- OnpenenexHue coiepKanusi BOJIbl B PACTECHUHU.

- OOHapyXeHHUe Maciia B CeMEeHaX MOACOJHEYHUKA U TPELKOTO Opexa.



- OOHapyXeHHue KpaxMmalia B MIIEHUYHON MYKE.

- B3aumoneiicTBue acKOpOMHOBOM KHCIIOTHI ¢ ioaoM (ompenenenue ButamuHa C B
Pa3JIMYHBIX COKaX).

- [IponyBanue BbIABIXaEMOTO BO3/IyXa Y€pPE3 U3BECTKOBYIO BOITY.

- OOHapyXeHUE U3BECTKOBOM BOJIBI CPEIU PA3IMUHBIX BEIIECTB.

JlomaniHue onbIThI

- MzroroBnenue Moeneid MOJIeKyll XUMAYECKUX BEIECTB U3 TJIaCTUIIMHA.

- Iuddyzus caxapa B Boze.

- OMNBITHI ¢ MyCTON 3aKPBITON MJIACTUKOBOU OyTHUIKOH.

- OOHapyXeHHue KpaxMmalia B MPOyKTaxX MUTAHUS; S0JT0KaX.

Ilpakmuueckaa padoma Ne 1-2. 3HaKOMCTBO C JIaDOpaTOPHBIM OOOPYIOBAHUEM.
[TpaBunatexuuku 6e3onacHoctu. «lllecTs nmpaBuil TEXHUKU OE30TTACHOCTH.
Ilpakmuueckaa padoma Ne 3-5. «TunoBble npaBuIa TEXHUKU JaOOPATOPHBIX PabOT.
JlabopatopHoe obopynoBanue u mocyna. Pabora co cnupTOBKOHM, C BecaMu, MEPHOM
nocynoi. Apeometpsl. Pabora ¢ xumuyeckumu peaktuBamu. OdopmileHHEe Xoa
AKCIIEPUMEHTA U ero pe3yabTaToBy. «HabmoneHue 3a ropsiieit cBe4on. YCTPOMCTBO
U paboTa CIIUPTOBKMY.

Tema 6. ITH 00bIYHBbIE HEOOBIUHBIE BelllecTBA (9 4acoB)

Teopus. BemectBa BOKPYT HAc, UX 3HAYEHUE JJIs YEIOBEKA.

Ponp moBapeHHOW conu B OOMEHE BEIIECTB 4YeJOBeKa W JKMBOTHBIX. CoseBoit
Oananc B opranuzMmeuenoBeka. [lomydeHrne moBapeHHOMN CONMM U €€ OYHCTKA.
Kpucranisl Oonbiiue n Manenbkue. Kak pacTyT kpuctaiuibsl? MeTonbl BhIpalliBaHUs
KpPUCTAJLJIOB.

I'uppocdepa. KpyroBopor Boasl B MpUPOAE, €ro 3HAUYEHHWE B COXPAHEHHUH
IPUPOJAHOTO PABHOBECHSI.

Bona. Bona B Mmacmitabe turaneTsl. Bona B opranusme yenoBeka. IIpecHas Boma u ee
3arachl. JKOJIOTUYECKHE MPOOIEMbI YHCTOU BOIBI.

XKectkocTh BOmbl, BUABL. Meronpl, NpPUMEHSEMbIE ISl OYHCTKA BOABIL, UX
s pexkTuBHOCT. UTO Takoe KUCIOTHBIC JOKIHM U Kak OHU oOpasyrorcs? PomHUKOBBIC
BOJIBI.

lIpakmuka. Ilpakmuueckaa padooma Ne6-8:«OuncTka 3arps3HEHHON IMOBApEHHOU
coJii. BeIpalmuBaHue KPUCTAJUIOB IOBAPEHHOW COJIH.

BrlpanuBanue KpUCTaJIOB MEIHOTO U KEJIE3HOr0 Ky[IOPOCOB METOAOM MEIJIEHHOTO
MCIIAPEHUSI HACBIILIEHHOTO pacTBOPay.

Ilpakmuueckaa  paboma  Ne9-11:«Cniocobpl  ouncTkH  Boabl. CpaBHEHHE
BOJIONIPOBOIHOW M TEXHUYECKOW BOJBI MO 3amaxy, IBETY, IPO3PauyHOCTH, IIIOTHOCTH,
pH, omnpenenenuio TeMmmeparypbl KUIMEHUS BOJbI, HAJUYUIO OCaJKa TMOcCIe
OTCTauBaHMUsl, IPUTOJAHOCTH JJISI UCIIOJIb30BaHus. VccienoBanre ocagkoBy.
Ilpakmuueckaa paooma Nel2-13:«OnpeaeneHre U yCTPaHEHHUE KECTKOCTH BOIBI.

Ilpumeuanue: O4yucTka BOIBI OT TBEPIBIX MPUMECEH, OT KUJIKUX U ra3000pa3HbIX
BemectB. (B3ecu: mecoxk + H,O; men + H,O; macmo + HO; H,O + uepnmia,
BOpOHKa, PUibTp, Koba, AeNUTENIbHAs BOPOHKA, BhIMApUTENIbHAS YalllKa, CIUPTOBKA,
CIIMYKH, JepxkKarelib IJisi NpoOupku, NpoOupku.) JKecTKOoCTh BOIBI: IMOCTOSHHAS,
BpeMeHHasi, o6Omasi. CrnocoObl ycTpaHeHUs >KeCTKOCTH BoAbl. (OOpasibl BOJIBI;
Na,COs, Ca(OH),, narpeBaHue, CIUPTOBKA, CIHYKH, AepKareiab sl OPOOUPKH,



POOUPKHU.)

Tema 7. SIBjieHus1, npoucxoasue ¢ BemecTsamMu (5 4acoB)

Teopus. Paznenenue cmeceir. CriocoObl pasfefieHuss cMeceil M OYMCTKa BEIECTB.
Hekotopsle mpocTeiline cnocoObl pa3aeneHusl CMeCcei: MpoCcenBaHue, pa3iesieHue
cMecel MOPOIIKOB Keje3a U Cephbl, OTCTauBaHUE, JCKaHTalMs, LICHTPU(YTUpOBaHHUE,
pasqeNieHle C MOMOIIBIO JIETUTENbHON BOPOHKH, (unbrpoBaHue. OUIbTpOBaHUE B
naboparopur, ObITYy W Ha mpousBoacTBe. llonstue o dunsTpare. AncopOusi.
[lonstue 06 ancopOuuu u aacopOeHTax. AKTUBUPOBAHHBIA Yroib Kak Ba)KHEHIIMIA
a7IcOpOeHT. YCTPOMCTBO MPOTHUBOTa3a.

Juctumisiius, win neperonka. Juctumsmnus (meperoHka) Kak Mmpoiecc BbIIETECHUS
BEUIECTBA M3 KUJKOM cMecH. JIMCTWIIIMpOBaHHAsA BOJa M 00JACTU €€ MPUMEHEHUS.
Kpucramnmuzauuss wunu  BellapuBaHve. Kpucrannuszanus ¢ BbIIApUBAHUE B
naboparopuu (KpUcCTaIIU3aTopel U (papPopoBble YAIIKU [JIs BbIIApPUBAHUS) U
npupone. [leperonka nedrtu. Hedrenpoaykrel. dpakiiMoHHAs MEPETOHKA KHUIKOTO
BO3yXa.

XUMUYECKHUE PEAKIMU. YCIOBUS MPOTEKAHUS U MPEKPALICHUS XUMUUYECKUX PEAKIIAM.
XUMUYECKHE PEaKIUM KakK MpOolLEecC MPEBpaAIllleHUs OJHUX BEIIECTB B JApPYyrHeE.
VYcnoBus mpoTekaHus XUMUUYECKUX peakiuil. ConpuKkocHOBeHHE (KOHTAKT) BEIECTB,
HarpeBanue. Karamuzarop. Marubutop. YnpasieHue peakiusMu TOpeHusI.
[Ipu3Hakyn XuMHUYECKUX peakuuil. [Ipu3HaKM XUMHYECKUX pPEaKIUil: U3MEHECHHUE
1BeTa, o0pa3oBaHMEe OCaJKa, PACTBOPEHHUE IMOJYYEHHOIO OCaJKa, BBIACICHHUE ra3a,
NOSIBJICHUE 3aIaxa, BbIJICICHUE U HU TONIOUIEHUE TETUIOTHI.

JdeMoHcTpanuu

Ounerp Illorra. Boponka broxaepa. YcranoBka i GuIbTpOBaHMS MO/ BAKYYMOM.
PecnimparopHsie Macku W MapieBble MOBA3KH. [IpoTHBOras m €ro ycTpOWCTBO.
Komnekmus «HedTh 1 HEDTETPOTYKTHI».

JleMOHCTpallHOHHBbIE IKCIIEPUMEHTBI

Pa3znenenune cmecu NOpoIIKa CEPhI U JKEIE3HBIX OMUIIOK.

Paznenenue cmecu nopoIika cepbl ¥ MECKA.

Pa3nenenne cmecu BOAbI M PACTUTEIBHONO Maclia C IOMOIIBIO LIEIUTEIBHOM
BOPOHKH.

- [lonyyenne MUCTUIIMPOBAHHOM BONBI C TIOMOIIBIO JTAOOPATOPHOM YCTAaHOBKHU IS
MIEPETOHKH KUJKOCTEM.

- Paznenenue cmecu nepmaHraHara u JUXpomara Kajivs CiocoO0M KpUCTaJUTH3AIUH.
- B3auMozenicTBre )Keae3HbIX ONUIIOK U MOPOLIKA CEPBI IPU HAIPEBAHUM.

- Ilonydenue ymIeKucnoro rasa B3auMOJCHCTBUEM MpaMopa C KHUCIOTOW H
O0OHaApY>KEHUEETO C TIOMOIIBIO U3BECTKOBOM BOBI.

- Karanmutnueckoe pa3oKEHHE NEePOKCHa BOAOpO/Ia (KaTaian3aTop
nuokcuamapranna (IV)).

- OO6HapyxeHHue pacTBOpa MIEJI0YH C TOMOIILI0 HHAUKATOPA.

- B3auMmoneiicTBue pacTBOpa mepMaHraHara Kajus W pacTBOpa IHUXpOMara Kalus C
pPacTBOPOM CYJIb(pUTA HATPUS.

- BzaumonelicTBue pacTBOpa nepMaHraHara Kajausi ¢ aCKOpOMHOBOM KUCTIOTOM.

- BzaumopeincTBue XJopuaa Kejae3a € KEITOM KPOBSIHOM CONBIO M THUIAPOKCHIIOM
HaTpusl.



- Bzaumopeticteue ruapokcuna xkenesa (III) ¢ pactBopoM consiHON KUCIIOTHI.

IIpakmuka. JlabopaTopHbIe ONBITHI

- AnicopO11usi KyKypy3HbIMU MaJIOUKaMU NapOB MaxXy4duX BEIIECTB.

- M3ydyeHue ycTpoiiCcTBa 3aKUTaJIKU U TIJIaMEHHU.

JlomaniHue onbITHI

- Paznenenue cMecu Cyxoro MoJI0OKa ¥ PEYHOIO MECKA.

- OTcTanBaHue B3BECH MOPOIIKA JIJI1 YACTKH MOCYAbI B BOAE U €€ JCKaHTaIIUSI.

- AnicopO11usi aKTUBUPOBAHHBIM YIJIEM KPACSIIIUX BEIIECTB METICU-KOIbI.

- PactBopenue B Bone Tabnetku acnupuna YIICA.

- [IpuroroBieHne N3BECTKOBOM BOJABI U OMBITHI C HEM.

- N3yuenne cocraa CMC.

Ilpakmuueckaa padboma Ne 14. BrlpanuBaHue KpUCTAIJIOB COMHM  (JOMAIIHUIMA
AKCIIEPUMEHT).

Ilpakmuueckaa paboma Ne 15. OuncTKa MOBapEHHON COJIH.

Ilpakmuueckaa padoma Ne 16. VIzyueHue nporecca KOppO3UH KeJe3a.

Tema 8. Paccka3bl no xumum (6 4acoB)

Yuenuueckana xongpepenyusn. «Buiaarommecs pycckue ydyeHble-XUMUKN». «ctopus
XUMUN».

Koukypc coobuenuii yuawguxca. «Moe n1100MMO€ XUMHYECKOE BEIECTBO»
(OTKpBITHE, TOJTyYeHHE U 3HAUCHHE).

Koukypc yuenuueckux npoexkmog. KOHKypC TOCBSIIEH H3YyYEHHI0 XHMHYECKHX
peakuuid. IlogrotoBka wW  3ammTa TBOPYECKMX OTYETOB O MPOBEICHHOMU
UCCIIeIOBATENbCKOM padorTe.

JlanHble 3aHATHS TPOBOAATCS B (OpME «KPYIVIOrO CTOJa» WM IIKOJbHOU
KoH(epeHuu (B T€YEHHE Troja). Ydaluecs BBICTYMAIOT C KPAaTKUMHU TBOPUYECKUMU
OTYETaMU 1O U3YYCHHBIM TpoOJIeMaM, pPACCKa3bIBAIOT O pe3ylbTaTax CBOUX
HUCCJICIOBAaHUH.

Tema 9. Xumus B ObITYy (6 4acoB)

Teopus. Buapl ObITOBBIX XUMHUKATOB. MbBLIO M Motoiue cpeacTBa. Conu U meao4yu B
COCTAaBE MOKOIIMXCPEACTB. XUMYUCTKA HA JIOMY.

XKectkocTh Boabl. YMsiruenue Boabl. Coma munieBas Wik ABYYIJICKUCIIbIM HATpUU U
ero cpoiictBa. OmacHbI OpaT THUIIEBOW COIBI — Cofa KaJbIIMHUpOBaHHAas. YeMm
MoJie3Ha MHINEBast COa U MOXKET JTMOHA OBITh OMTACHOM.

Xumus U npurotopiaeHue nuiiy. CTOJIOBBIA YKCYC M yKCyCHasi acceHnus. CBoiicTBa
YKCYCHOMKHCIIOTHI U €€ (PU3HO0JIOTHYECKOE BO3/IeICTBHE.

Xumud 1 ofexaa. BomokHO mojl yBEIMUUTEBHBIM CTEKIIOM.

AnTeusslil oa U ero cBorctsa. [loueMy Mox HaIO IepKaTh B IUIOTHO 3aKYITOPEHHOM
CKJISTHKE.

«3enéHKa» Wik pacTBOp OPWTMAHTOBOTO 3eJIeHOr0. HeoOsruHbIe CBOMCTBA OOBIYHON
3€JICHKU. ACIMPHH WJIY AllETUICATUIAIIOBAs] KUCJIOTa U €ro cBoicTBa. UTO mose3Hee:
aciupuH unu yrncapuH. [lepexuce Bogopoma u ruaponeputT. CBOMCTBA NEPEKUCH
BOZIOPOJIA.

[lepmanranar kanus, MapraHIOBOKHCIBIA KallMii, OH € — «MapraHUOBKay.
HeoObiunble cBolcTBa MapranioBkd. Kakyio omacHOCTh MOXKET MpPEeACTaBIATh



MaprasiioBKa.
HyxHa nu B nomamiHeil anteuke OopHast kuciora. Crapble JekapcTBa, KaKk ¢ HUMHU
MOCTYIIUTh. YEro He XBaTaeT B BAILIEH alTeykKe.
Ilpaxmuxka. Ilpakmuueckasa padooma Ne 17:13ydeHue TEKCTUIIBHBIX BOJIOKOH IO
koyutekuu. [IpocrelimumecnocoObl onpeaesieHns TUIa BOJIOKHA.
Ilpakmuueckasa padoma Ne 18:YnaneHve nsateH.
Ilpakmuueckaa paboma Ne 19:VYnaneHne HaKUIM C SMAJIMPOBAHHOW IOCYABl H
Mpe0TBpaIlleHHE ee 00pa30BaHus (JOMAITHUI IKCIIEPUMEHT).
Ilpakmuueckaa paboma Ne 20: HeoObIUHbBIE OTBITHI.
TPETHUM 'Ol OBYUYEHUSA

IIpenmeTHbIe pe3yabTaThI:
JIMYHOCTHBIE:
- XapaKTepU30BaTh YPOBHU OpTraHU3AIMH )KUBOW MaTepUU U HAYYHBIEC TUCUUILINHBL,
3aHUMAIOIINECs U3YYEHHEM MPOLECCOB KUZHEAEATEILHOCTH Ha KAXKIOM U3 HUX;
aHAJIM3UPOBATh XUMUYECKHH COCTaB JKMBBIX OPraHU3MOB, BBISBIATH  POJIb
XUMHUYECKUX
AIIEMEHTOB B 00pa30BaHUU OPTaHUYECKUX MOJIEKYT,;
OLICHMUBATh 3HayeHue »HBoMoUMOHHOW Teopun JK.b. Jlamapka pma pasButus
Oouooruu;
- XapakTepu30BaTh MPEINOCHUIKM BO3HUKHOBEHHUS HSBOJIOLUOHHON Teopun Y.
JlapBuHa;
OLICHMBATh CBOWCTBA MOPOJ JOOMAIIHUX >KUBOTHBIX U KYJIBTYPHBIX PAaCTEHUH IO
CPaBHEHUIO C JUKUMH IMPEAKaMU; AaBaTh OLIEHKY €CTECTBEHHOI0 0TOOpa Kak
pe3yabrara 00pbObI 32 CYIIIECTBOBAHMUE;
MeranpeameTHble:

OBJIAJICHUE COCTABIIAIOIIMMH HCCIEN0BATEIILCKOW U MPOEKTHOU ACATEIBHOCTH:
yMEHHE BHUJETh IMpPoOJEeMYy, CTaBUTHb BOIPOCHI, BBIIBUTaTh THIIOTE3bI, JaBaTh
ONpeeIICHUS TOHSTHSIM, KJIACCU(UIIUPOBATH, HaOII01aTh, MIPOBOJUTH
SKCIICPUMEHTHI, JE€JaTh BBIBOAbI W 3aKJIIOUCHUSA, CTPYKTYpHUPOBaTh Marepual,
O0OBSICHATH, JOKA3bIBaTh, 3AllUIAThL CBOU HUJICH;

yMEHHE padoTaTh C pPa3HBIMH HCTOYHHKAMHU OHOJOTHYECKOW HH(pOpMAIIUH,
aHAJIM3UPOBAaTh M OLIEHMBATh HHQOpPMAIMIO, TPEeoOpa3oBbIBaTh HH(POPMAIUIO W3
OZTHOU (POPMBI B IPYTYIO;

YMEHHE aJIeKBaTHO MCIIONB30BaTh pPEUEBBIE CpEACTBA [JIsI JUCKYCCUUM U
apryMEHTallMu CBOEH MO3ULINH, CPABHUBATH PA3HBIC TOUKH 3PEHUS, ApTYMEHTUPOBATh
CBOIO TOUYKY 3PEHHUSI, OTCTANBATh CBOKO MTO3ULHUIO.

IIpeamerHsbie:

® pa3IM4YCHUC Ha Ta6nnuax yacTen u OpraHorMaoB KJICTKH, Ha JXKHBBIX 00BEKTax H
Ta6J'II/II_[aX OpraHoB HIBCTKOBOI'O paCTCHHA, OPraHoOB M CHUCTCM OPraHOB JKHMBOTHLIX,
HauOoJjiee pacinpoCTpaHCHHBIX paCTeHI/Iﬁ H JOMAIIHUX >XHBOTHBIX, C'beI[O6HBIX n
SAAO0BHUTBIX FpI/IGOB; OIIaCHBIX AJIA 4CJIOBCKA paCTeHI/Iﬁ H ) KUBOTHBIX,



* CpaBHEHHE OHOJIOTMYECKUX OOBEKTOB M II OLICCCOB €HUEC JOCJIaTh BBIBOJbBI U
’
YMO3AaKIIIOYCHMA Ha OCHOBC CPABHCHUA,

* BBISIBJICHHE MTPUCIIOCOOTIEHUI OPraHU3MOB K Cpesie 0OMTaHUs; B3aUMOCBI3EH MEXAY
O0COOEHHOCTSIMU CTPOEHHUS KJIETOK, TKaHEH;

* OBJIAJCHUE METoAaMu OMOJOTUYECKOW HayKu: HaOJIoJeHuEe ¢ OIHUCAHUE
OMONIOTMYECKUX  OOBEKTOB M MPOIECCOB;  IOCTAHOBKA  OMOJOTHMYECKHUX
AKCIIEPUMEHTOB U OOBICHEHUE UX PE3YJIbTATOB.
Yuawuecs 6yoym znamo:

YMEET ONPEEsATh MOHATHS, (POPMUPYEMBIE B TIPOIIECCE U3YUCHUS TEMBI;

yMeeT KIacCU(PUIUPOBATh U CAMOCTOSITEIbHO BBIOUpATh KPUTEPUH IS
KJIaccu(UKalnH;

BJIQJICIOT CaMOCTOSITEJILHBIM (POPMYIIUPOBAHUEM MPOOJIEMBbI UCCICAOBAHUS U
COCTaBJISITh MOATAMHYIO CTPYKTYPY OyAYIIEro CaMOCTOSATEILHOTO UCCIISIOBAHNS,

JIEMOHCTPUPOBATH ONTHUMAJIbHBIE CITOCOOBI ICUCTBUIN B paMKax MPE/JI0KEHHBIX
yCJIOBUM ¥ TpeOOBaHMM ¥ COOTHOCHUTH CBOM JICUCTBUS C TUIAHUPYEMBIMH
pe3yJIbTaTaMUIIPH BBITIOTHEHHUH JIAOOPATOPHBIX U MPAKTUYECKUX padoT;
Yuawuecs 6yoym ooyuenwi:

yYMEET YCTaHABINBATh NPUYUHHO-CIICICTBEHHBIC CBS3U MEXKAY COOBITHUSIMH,
SABIICHUSIMU;

yMEET MPUMEHSATh MOJIENTU U CXEMBbI JIsl PelIeHns YYeOHbBIX U TT03HABATEIbHBIX
3a/1ay;

BJIaIEET IPUEMAMHU CMBICIIOBOTO YTEHUS, COCTABIIATH TE3UCHI U

IJIaH-KOHCTEKTHI IO pe3yibTaraM YTeHUS;

JEMOHCTPUPYET OpPraHU3aIUi0 Y4eOHOTO COTPYIHHUYECTBA M COBMECTHYIO
NEATEIbHOCTh C YUYUTEJIEM U CBEPCTHUKAMHU;

yMEET HKCIOJIb30BaTh MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH TPHU
MOJITOTOBKE COOOIICHUM, MYJIbTUMEIUUHBIX MTPE3CHTAIINN;

YMEET JIEMOHCTPHUPOBATh 3KOJIOTUYECKOE MBIIUJIEHUE U TMPUMEHSATH €ro B
IMOBCEHEBHOM KU3HU
BBenenne (1 uwaca) Bo BBegeHuM ywamimecs 3HAKOMSITCA C TUIAHOM pPabOTHI H
TEXHUKON 0€30MaCHOCTH MPH BHITIOJHEHUH J1a00PaTOPHBIX padoT.
Paznean Hutonorus. (24 yaca)
Teopus. Tunvl knemounoii opeanuszayuu. (3 yaca) KieTku MmpoKapuoTHYECKOTO
tuna. CTpyKTypHO-GYHKIIMOHANbHAS OpPTaHHW3aIUs JYKAPUOTHYECCKOU KIIETKH:
pacTuTeNnbHas U )kuBOTHAs. [IpuHIIMT KOMapTMeHTanuu. buonorndeckas memOpaHa.
CrpoeHrue TUNUYHON KIETKA MHOTOKJIETOYHOTO OpraHu3Ma. MEexXKIeTOUHbIE
KoMMyHUKaruu. [IpakTiudeckas pabora: CpaBHUTEIBHBIN aHAIN3 TPOKAPUOTUUECKUX,
AYKAPUOTHUYECKUX PACTUTEIbHBIX, DYKAPUOTHUECKUX J>KUBOTHBIX KIIETOK M KIIETOK
MHOTOKJIETOYHOTO OpraHu3Ma.
@opma  opeamuzayuu:  TapHas,  KOJUICGKTHBHAs,  @pakThuueckas  pabora:
CPaBHUTEIbHBIA aHANIN3 MPOKAPUOTUUYECKUX, DYKAPUOTUUYECKUX PACTUTEIBHBIX,
AYKApUOTHUYECKHUX KUBOTHBIX KJIETOK U KJIIETOK MHOTOKJIETOUHOT'O OpraHu3Ma.
Buowr oesamenvnocmu: caMOCTOSITENbHOE BbIACNICHHE W (OPMYIUPOBAHUE LIEIU



MpaKkTUYeCKo padOThl; MOMCK M BBIACICHHE HEOOXONMMOM HH(pOpMalUuu s
COCTaBJICHUSI CBOJIHOM TaOIMIIbI; CpaBHEHHUE, KiIacCU(pUKAIUS PA3IUYHBIX KJIETOK MO
BBIJICJICHHBIM ITPU3HAKAM.

Cmpoenue npoxapuomuueckou kiaemku (3 uaca). @opma npokapuor. CTpykrypa,
XUMUYECKUH C€OCTaB W (DYHKIIMU KOMIIOHEHTOB MPOKAPUOTHUECKON KIIETKH.
Knerounas crenka. Kamcynbl, ciu3uctbie clion W 4eXJbl. JKIyTUKM U MEXaHU3MBI
neuxeHus. Bopcunku. MemOpansbl. [luto301s 1 pubocomsel. ['eHeTndeckuii anmnapar.
Poct 1 crioco6s1 pasMHOXKeHUs. BHYTpUIIUTOIIIa3MATUUE€CKUE BKITIOUEHUS.
Ilpakmuka.__IlpakTuueckas paboTa: BbIJEICHUE, OKpalluBaHue, (UKCHpPOBaHUE,
CpaBHUTEIbHAS XapaKTePUCTUKA YKCYCHO-KHCIIBIX, MOJIOYHOKHUCITBIX u
MaCJISTHOKHUCIIBIX OaKTepHil.

@opma opeanuzayuu: NapHas, KOJUICKTHBHAs, MpakTUYeCKas padoTa a: BbIACICHUE,
OKpalimBaHue, (PUKCUpPOBaHUE, CPABHUTEIbHAS XapaKTEPUCTHKA YKCYCHOKHUCIIBIX,
MOJIOYHOKHUCIIBIX U MACJISTHOKUCIIBIX OaKTepHi.

Buowl O0esmenvHocmu: CcaMOCTOATENbHOE BbIACICHHE U (DOPMYITHpPOBAHUE LEIH
MpaKkTUYECKOW pPaboThl; TOWCK W BBIICICHUE HEOOXOMUMOW WH(pOpMAIMKU s
COCTaBJICHMsI CBOJHON TaOJUIIBI;, CpPaBHEHHE, PA3JIMUYHBIX BHUJAOB OaKTEpHil IO
BBIJICJICHHBIM TIPU3HAKAM.

Cmpoenue rykapuomuueckoul kiemku (4 uaca). Hapyxnas nuroniazMarudeckas
MeMmOpaHa. CrienMan3upoBaHHBIE CTPYKTYPHI MOBEPXHOCTH KJIETOK. OCOOEHHOCTHU
CTPOCHUSI KJIETOUHBIX 000jouek pacteHuil. Paromnmros. I[ImHOIMTO3. OCHOBHOE
BEIIIECTBO IUTOIIa3Mbl. MUKpPOTPYOOUKH. DHIOIIa3Marudeckas cetb. PHOOCOMEL.
Kommnekc Tonmpmxu. Mutoxonapuu. Jluzocomsl. Knerounwii nentp. IlmacTumbl.
Bakyosu pactuTenbHbIX KiIeTOK. OpraHouasl cienuaabHOro Ha3HauyeHus. Kietounbie
BKJIFOUCHHS. S 1po: 000104Ka, SAAEPHBIN COK, SPBIIIKO, XPOMOCOMBI.

Dopma opeanHuzayuu: KOJNJIEKTUBHAS, JOKJIAJbl YYallMXCi C HCIOJIb30BaHUEM
KOMITbIOTEPHBIX TEXHOJIOTHH.

Buower  desmenvnocmu: TOUCK W BBIJEICHHWE HEOOXOoaUMOW  HMH(pOpPMAIINH;
IPUMEHECHHE METOIOB HWH(POPMAIIMOHHOTO IIOMCKAa, B TOM 4YHCJIE C ITOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB; IJIAHUPOBAHUE YYECOHOTO COTPYAHHYECTBA C yUHUTEIEM H
CBEPCTHHKAMHU — ONpe[eieHue 1eneld, QYHKIUH  Y4aCTHHKOB, CIOCOOOB
B3aUMOJICCTBHUS TIPU TOJATOTOBKE JOKJIAJOB. PerynsiTopHble MEXaHWU3MBbI KJIIETKH.
OO6muii amantaroHHbI cuHApoM. [loHsATHE cTpecca. 3aBHCUMOCTD aIanTalliOHHBIX
peakuMii OoT cwibl pazapaxutens. CpouHas U JOJTOBPEMEHHAs —aJarTalius.
[lcuxo3MoLMOHAIBHOE HAMpsKeHHE. TUMbl MOBPEKICHUSI KIETOK IPU HEKPO3eE.
Armonito3. MexaHu3MBl peanu3alud THOSTM KIETOK Ipu amontode. Dopma
opeanuzayuu: JeKIUs.

Buowvl oeamenvrocmu: mpeoOpa3zoBaHUE 3HAKOBO-CUMBOJIMYECKOW MOJETH C IEIBIO
BBISIBJICHUS OOIIIMX 3aKOHOB, OMPEICIISIIONINX PETYISITOPHBIC MEXaHU3MBbI KJIETKHU.
Pa3znen I'enetuka (39 yacon)

Teopus. I'enemuueckuili ananu3 3aKOHOMepHOCmell Hacledosanus (2 wuaca).
MonoruOpugHoe ckpemuBanue. [luTomorudyeckre OCHOBbI ~ MOHOTHOPHUIHOTO
CKpEIIMBaHMs. YCIOBUU MPOSIBICHUSI 3aKOHA paculervieHus. Ju- u TpurubpuaHoe
ckpemuBanue.  [luTomormyeckre  OCHOBbI  AUTHOPUIIHOTO  CKpPEIIMBAHUS.
BzanmoneiictBue T'€HOB. KoMmieMeHTapHOCTb. Onucras. [Tomumepwus.




Monudunupyroniee aeiictBue reHoB. HacnegoBaHue NPU3HAKOB CIEIVICHHBIX C
nosmoM. Omnpenenenue mnona. OCOOEHHOCTH MONOBBIX XpoMocoM. CHemIeHHoe
HACJIEIOBAHUE U KPOCCUHTOBep. CpaBHEHHE N€HETHYECKUX U IIUTOJIOTUYECKHUX KapT
XpOMOCOM. MexaHu3M KpOCCUHTOBEPA.

[TpakTuka. [TpakTryeckas pabora: (bU3HOIOTO-TEHETUUECKHE aCIIEKThI
AHTOILMAHOBBIX OKPACOK y PACTEHUM.

Dopma opeanuszayuu. KOJJICKTUBHAs, pEIICHUE 3ajad, MpaKTHdeckas padoTa:
($U3HOOTO-TeHETUYECKHUE aCIIEKThl AaHTOIMAHOBBIX OKPACOK y pacTCHUM.

Buowli OesmenvbHocmu: CaMOCTOATENBbHOE BbIACICHHE U (DOPMYITHPOBAHUE LEIH
MpakTUYeCKoW paboThl; MOWUCK M BhIJEJEHHE HE0OXOnMMON HH(pOpMAIMK TpU
pelIeHnr TeHEeTUYECKUX 3aj/1a4; BhIOOp Hambomee d(PGEeKTUBHBIX CIIOCOOOB pelIeHUS
3a7a4; CTPYKTYpUpPOBaHUE 3HAHUH IO TUIIAM B3aMMOJICHCTBHS T€HOB; YCTAHOBICHUE
MPUYUHHO-CIICJICTBEHHBIX CBS3EH; MOCTPOCHUE JOTMUECKON LIENU PACCYKIACHUN TTPU
pELICHUH 3a/1ay.

H3zmenuusocmov u memoowt ee uzyuenusa (7 uacos). MytauoHHasi U3MEHYUBOCTD.
Knaccubuxamus  myranmifi.  MHOXKECTBEHHBIM — allIeIM3M.  XPOMOCOMHBIC
nepectpoiiku. [eHomHble MyTanuu (nonuruionnaus). Kapuworunmsl u  Melo3 y
MOJIUIJIOUHBIX (opM. MyTranuu reHepaTUBHbIE W coMarudeckue. CIIOHTaHHbBIC
MyTallMu. 3aKOH TOMOJIOTUYECKUX PSJIOB  HACJIEACTBEHHOM  M3MEHYMBOCTH.
NunynupoBannbie  myrtanuu.  dusnueckne W XMMHYECKHE  MYTarcHbI.
MonudukanronHas u3MeHIuBoCTh. CTarucTuyeckas o00paboTka pe3ysbTaToB.
[IpakTuyeckas paboTa: CTATUCTUUYECKUN aHAIU3 W3MEHUMBOCTU KOJUYECTBEHHBIX
PU3HAKOB Y PACTEHUH.

dopma opeanuzayuu. KOJUICKTUBHAS, pEIICHHWE 3ajad, IMpakTudyeckas pabdoTa:
CTaTUCTUYECKUI aHAJIN3 U3BMEHYMBOCTU KOJIMYECTBEHHBIX IPU3HAKOB Y PACTEHUI.
Buowi Odesmenvhocmu: caMOCTOATENBHOE BBIACICHHE U (DOPMYITHpPOBAHUE IIEIH
pPaKTUYECKOW paboThl; IMOWCK M BBHIJCICHHE HE0OXOnMMOoN HH(pOpMaNMK IpU
COCTaBJIEHMH OT4YeTa IO MpaKTHUYeCKoW paboTe; BeIOOp HambOomee 3(HPEKTUBHBIX
crioco0oOB pemieHus 3ama4; GopMyaupoBaHHUE MPOOJEMBI NMPH BBIICHCHUU IPUYHH
MYTallMOHHOW W3MEHYMBOCTH; CaMOCTOATEIIbHOE CO3/JaHHE CIOCOOOB pelIeHUs
mpoOJieM TIOCTABICHHOW 3a/ladyd; YCTAHOBJICHHE MPUYMHHO-CJICICTBEHHBIX CBSI3EH;
MOCTPOCHUE JJOTUYECKON LIENN PACCYKACHUMN ITPU PELICHUH 3a/1a4.

Ponv mnacneocmeennocmu u  cpedvt 6 (opMuposaHuu  HOPMANLHO20 U
namonocuvecKu UIMeHeHH020 penomuna yenogeka (6 uacos).

I'ennas  mporpamMma  4YenoBeka.  AyTOCOMHO-JOMUHAHTHbIE  HACJEIOBAHMUS.
AyTocoMHO-perieccuBHble  3a0oneBanus. HacnenctBenHble 0OJI€3HM  UYENOBEKA.
XpomocomHble Oone3Hu. ['eHHple Oome3Hn. bonesHm ¢ HaCIeICTBEHHBIM
npeapacnoioxkeHueM. (OCOOEHHOCTH YelloBeKa Kak O00BbeKTa TIe€HETHYECKHX
HCCIIeIOBaHUM. MeTonbl M3y4eHUs T€HETUKM YEJIOBEKA: I'€HEAJIOTHMYECKUM METOJ,
OJM3HETIOBBI METOJ], TOMYISIIMOHHO-CTATUCTUUECKUN METOJl, METON TeHETHKU
COMaTHYECKUX KJIETOK, IUTOTEHETUUYECKUN METOJ, OMOXUMUYECKUN METOJ, METOJIbI
m3yuenuss JJHK B reHetmuecknx  HCCAeAOBaHUSAX. MEIUKO-TEHETUYECKOE
KOHCYJIBTUPOBaHHE.

[IpakTyeckas paboTa: M3y4eHUE TCHETMYECKUX aCIEKTOB Mojia y pacTeHuil (uMBa
KO3b1).




@opma opeanuzayuu: KonnekruBHas, pelIeHWE 3alay, [IOKJIAAbl Yy4allluXcs,
MpakThuueckas padoTa: M3y4YeHUE TEHETUYECKUX AacCIeKTOB Moja y pacTeHuil (uBa
KO3b1).

Buoer  desmenvnocmu: TOUCK U BbIJEJICHUE HEOOXOAUMOW  HMH(pOpPMAIINY;
MIPUMEHEHUE METOJOB HH(POPMAIIMOHHOTO T[IOMCKA, B TOM YHCIE€ C TOMOIIBIO
KOMIIBIOTEPHBIX CPENCTB; IJIAHUPOBAHUE YYEOHOTO COTPYIHMYECTBA C yUUTEIEM U
CBEpCTHUKAMU —  OMNpeleieHrue 1enei, (QyHKIUHA yd4acTHHUKOB, CIOCOOOB
B3aMMOJICHCTBUSI TPU TOJATOTOBKE JOKJIAJ0B; MOUCK U BBbIJCICHUE HEOOXOIAUMOM
uH(pOpMalKM NpPU PEIICHUH TeHETHUYECKUX 3ahay; BbIOOp Hambomnee 3(h(EeKTUBHBIX
croco0OOB pelIeHus 3a/1a4.

Pasnen 3 JBosiloniuoHHoe yueHue (32 4acon)

Teopus. Teopusa  ecmecmeennoco omobopa Y. Jlapeuna (5 uacos).
HacnenctBeHHOCTP M WM3MEHYMBOCTH OpraHu3MoB. JlokaszaTenbCcTBa HBOIIOLUU
OPUPOAHBIX BUAOB. YdeHHe (popmMax HM3MEHYMBOCTH OpPraHuU3MoB. Ponb BHelIHen
cpeabl B BO3HMKHOBEHHWHU HM3MEHYMBOCTHM OpPraHU3MOB. Teopus HCKYCCTBEHHOTO
or6opa Y. Jlapsuna. @opmbl HCKycCTBEHHOro oTOOpa. bopnba 3a cyimiecTBoBaHuME:
npuarHbl U ciencteus. opmel 60pbOBI 3a cyliecTBoBaHUA. EcTecTBEHHBIN OTOOD:
ONpEeeIICHNEe, MEXaHU3M JICHCTBUS, PE3YNbTaT.

Ilpakmuxa. @opma opeanuzayuu: KOJUNIEKTUBHAS

Buowr  desmenvnocmu: TOUCK U BBIJEJCHUE HEOOXoauMOW  HMH(pOpPMAIINH;
NpUMEHEHHEe METOJO0B HH(OPMAIMOHHOTO TOMCKAa, B TOM YHCIE C TMOMOIIbIO
KOMITBIOTEPHBIX CPEACTB; IJIaHUPOBAaHHE Y4EOHOTrO COTPYAHMYECTBA C YUUTEIEM U
CBEPCTHHKAMU — ONpefeieHue 1ened, QYHKIUHA  Yy4acTHHKOB, CIOCOOOB
B3aUMOJICMCTBUA TP  MOATOTOBKE  JOKJIAJO0B; IOCTAHOBKA BONPOCOB  —
MHUIIMATUBHOE COTPYIHUYECTBO B MOMCKE M cOOpe MH(OpMAIUU [l BHITOTHEHUS
JIOKJIAJIOB U TTPE3CHTALINH.

Cunmemuueckaa meopus 3eoarouuu. Muxkposeonoyus (3 waca)

[Tonynsimmst — popMma cyriecTBoBaHus Buaa. MI3MeHUNBOCTL 0co0€H B OMYIISIITAN 1O/
BIMSIHUEM DKOJOTUYECKHX (akTopoB. MexaHW3M BO3HUKHOBEHHUS aJanTaluii B
MOMYJISIIIMA M UX OTHOCUTENBbHBIN Xapakrtep. Jlemorpaduyeckas, mpocTpaHCTBEHHAsS
U DKOJIOTMYECKasl CTPYKTypa MNonyasauuu. JIuHaMHuKa YUCJIEHHOCTH MOMYJSLIHH.
buonornvecknii monuMopPu3M MOMYIANUNA. YCIOBUS IITUTEIBHOTO CYIIECTBOBAHUS
nonysanuu. [lomynsuuss — KOMIIOHEHT 3KOCUCTEMBI. J[MHAaMHMKa W yCTOMYMBOCTH
skocucteM. Camoperymsanus. CyKIleCCUM B SKOCUCTEMAX.

Dopma opeanuzayuu: KOJUICKTUBHAs, pelIeHUE OWOIIOTMYECKUX 3aaad, padbora ¢
KOMIIBIOTEPHBIMH MPOrPAMMAMH.

Buowi OdeamenvHocmu: TOUCK W BbIJIEJICHHE HEOOXOAUMOW HH(POPMALMU TIPU
perieHnr OUOIOTHYECKUX 3aa4; BEIOOp Hanbosee 3 heKTUBHBIX CIIOCOOOB peIeHUs
3a/a4; CTPYKTYpUpOBaHUE 3HAHUU MO Teme «MUKpPOABOMIOLUHUSY»; YCTAHOBICHUE
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH; MOCTPOCHUE JIOTUUYECKOW LIENMN PACCYXICHUM IPpU
pelieHnd 3ajady; HaONIoleHHe 3a JAEMOHCTpalUsMH YUYUTENsl; OObSICHEHUE U
HMHTEpIpeTanus HaOIIoaeMbIX SIBJICHU; aHaIu3 rpaduKoB, TaOIUI, CXEM.

Daxkmopwl 360n10uyuu (4 waca)

Hacneocmeennas  usmenuusocms Kaxk mamepuan 360710Yuy. IBOITIOLUOHHAS
xapakTepuctuka myrauuii. Hopma peaknuu renoruna. Monudukanuu, ux pojib B



spomonnn. M3onsaunn. MexanuszM. DBOMIOLMOHHAS POJIb U30JALMN. Murpaunu u ux
pojib B U3MEHEHUUM  TCHETUYECKOW  CTPYKTyphl  momyiasanuu.  Dopmbl
MEXKIOMYISIUOHHBIX  OTHOmIeHUW. [lpuumHbl w  cruenctBust  OOprOBI 32
cylliecTBOBaHHME Kak (pakTopa dBoaonuu. COBpeMEHHbIE TMPEICTABICHUS O
€CTeCTBEHHOM OTOOpe Kak BeayiieM (akrtope 3BONOIUU. DOpMBI €CTECTBEHHOIO
orOopa. CpaBHUTENBbHBIA aHAJIN3 €CTECTBEHHOIO M HCKYCCTBEHHOTO OTOOpa M HX
pe3yNnbTaToOB.

[IpakTuyeckas paboTa: pe3yabTaThl UCKYCCTBEHHOTO OTOOpa Ha IpUMEpe COPTOB
KYJIBTYPHBIX PACTCHUH.

Dopma  opeanuzayuu.  KOJUICKTUBHAs, TMpakThUueckas paboTa:  pe3yabTaThl
HCKYCCTBEHHOTO 0TOOpa Ha IPUMEPE COPTOB KYJIBTYPHBIX PACTECHUH.

Buowi O0esimenvHocmu: CcaMOCTOSTENbHOE BbIACICHHE U (DOPMYITHpPOBAHUE LEIH
NpakTUYeCKoW paboThl; TMOWUCK W  BBIICJICHHE HeoOXoauMoW wuHOpMaIuu;
CTPYKTYpUPOBaHWE 3HAHUN MO pe3ylibTaraM HUCKYCCTBEHHOTO OTOOpa; MOCTAaHOBKA U
dbopmynupoBaHre  MPOOJIEMBI, CaMOCTOSATEILHOE  CO3/laHWE  AJITOPUTMOB
NEATeTbHOCTH  TPH  PEIICHUH  TpoOJeMbl;  MPOTHO3HPOBAHHE  PE3YIbTaTOB
MpPaKTUYECKOW paboThl; KOHTPOJIb B (OpME CIMYCHUS JUYHBIX PE3yJIbTaTOB U
pe3yJsipTara ¢ 3aJJaHHBIM ITAJJOHOM C I1eJIbI0 OOHAPYKEHHSI OTKJIOHEHUHN OT HETO.

Buo. ( 3 uaca)

CoBpemeHHasi Ouonoruyeckas KoHIenmuus  Bujpa . Maiiepa. JlokaszarenbcTBa
peanbHocTH Buaa. Kpurepuu Bupa. Ctpykrypa Buna. [lomynsiunoHHas CTpyKTypa
Buga. [uOpumgHas 30Ha, reorpadUyecKUil H30JAT, KIWHAJIbHAS HW3MEHUYUBOCTD.
[Ipouiecc 00pa3oBaHHs HOBBIX BHUIOB. AJUIONATPUUECKOE, CHUMIATPUYECKOE U
napanarpuieckoe BHaooOpasoBanue. KomriuiekcHoe AeicTBHE  DBOJIOIUOHHBIX
¢dakTopoB B sKOcucTeMaX. MICKyCCTBEHHbBIE SKOCUCTEMBI U UX OCOOCHHOCTH.
[IpakTryeckas pabora: MOpGOJIOTHUUECKUM KPUTEPUU BHUJIAa HA MPUMEPE BHUJOB W3
polia KJIeBep.

Dopma opeanuzayuu: KOJUIEKTUBHASA, MpakTU4Yeckas pabora: MOPQOIOTHUECKUIN
KpUTEpUI BUIa HA IPUMEPE BUIOB U3 pojia KIIEBEP.

Buowi Oesmenvhocmu: caMOCTOSTENbHOE BBIACICHHE U (DOPMYITHpPOBAHUE IIEIH
MPAKTUYECKOW paldoThl; TMOWUCK W BBIAEICHUE HEOOXonuMou WHGOpMANUU TMpU
COCTABICHHHM OT4YeTa [0 TMPAKTUYECKOW pabore; TUIAaHUPOBaHUE Y4eOHOTO
COTPYIHMYECTBA C YYUTEIIEM W CBEPCTHHKAMHU — OTpEICICHHE Ienei, (QpyHKuun
YYaCTHUKOB, CIIOCOOOB B3aMMOJCICTBHUS; MMOCTAHOBKA BONPOCOB — HWHHUIIMATUBHOE
COTPYIHHUYECTBO B MOUCKE U cOOpe nHDOpPMAIIHH.

Eouncmeo scueoit u nexcugoii npupoowt (3 uaca).

AOVIOTEHHBI CHUHTE3 OpPraHMYECKHX BEIIECTB B YCJIOBHSX BOCCTAaHOBUTEIHHOU
arMocQepbl. DTarnbl MOSBICHUS CIOKHBIX OPTaHMYECKHUX BEIIECTB. DBOIIOIIMOHHBIC
BO3MOYKHOCTHU YIJIEBOAOPOIOB. DBOIIOLMS OPraHUYECKUX coeuHeHnil. O0pa3oBaHue
MEPBUYHBIX KJIETOK — Hadano Owonorndecko »sBomoruu. CamMoopraHmu3aius
CJIOXKHBIX OpraHudeckux cucreM. KietouHoe nuTaHue, BHYTPU- U BHEKJIETOUHBIM
roMeocta3. OCHOBHbBIEC YEPThI KU3HHU.

@opma opeanuzayuu: JEKUWA, KOJUIEKTUBHas, paboTa C KOMIBIOTEPHBIMU
porpaMMamu.

Buowr desmenvrocmu: npeodbpazoBaHre 3HAKOBO-CUMBOJIMYECKOM MOJETU C IIEIBIO




BBISIBIICHUS. OOILIMX TMPU3HAKOB, OMNPEACTSIONINX E€IUHCTBO JKHUBOW M HEXKHUBOU
MIPUPOIBI; HAOIIONICHHUE 32 IEMOHCTPAIIUSIMU YUUTENS; O0BbSICHEHHE U MHTEPIpETAIUS
HaO0JII0aeMBIX SIBJICHUH; aHAIU3 IPpa(UKOB, TAOJIHUII, CXEM.

Paznes ImOpuorenes

/enenue knemok (4 uaca).

Muto3. Murotudeckuit 1uki. llutonornueckne OCHOBBI OECIIONIOTO Pa3MHOMKEHUS.
OHnopenpoaykuus. IIpogomxknrenbHOCTh XKU3HU KIETOK. [lonoBeie kneTku. Menos.
[uTonornyeckrue OCHOBBI MOJOBOTO Pa3MHOXKEHHUS.

dopma opeanuzayuu: KOJIEKTUBHAA, IPAKTUYECKast paboTa ¢ MUKPOCKOTIOM.

Buowli Odesimenvhocmu: CcaMOCTOSTENbHOE BbIACICHHE U (DOPMYITHpPOBAHUE LEIH
MpakTUYeCKoW paboThl; MOWUCK U BhIJEJECHHE HE0oOXOnuMoNl HH(pOpMAIMK TpU
COCTAaBICHMM OT4YeTa IO TMPAKTUYECKOM pabore; TIUIAaHUpPOBaHUE Y4eOHOro
COTPYIHUYECTBA C YYHUTEJIIEM M CBEPCTHUKAMH — OMpeleNieHue uenen, (yHKIUMA
YYaCTHUKOB, CIIOCOOOB B3aMMOJICHCTBHUS; MOCTAHOBKA BOMPOCOB — WHHUIIMATUBHOE
COTPYAHUYECTBO B TIOUCKE U cOOpe MHPOpMAITUH.

Pazeumue opzanuzma u cpeoa (3 uaca).

BremHss cpena u HEOOXOMUMBIEC YCIOBHUS Pa3BUTHS. DOMOPHUOHATBLHOE Pa3BUTHE U
BHYTPEHHSIS cpesia. DK30racTpyisius. IMOpHUOH U OMoTHYECKUE (PaKTOPBI CPEIbI.
dopma opeanuzayuu: NeKUU

Buowi desmenvhocmu: npeoOpa3zoBaHUE 3HAKOBO-CUMBOJIMYECKON MOJEIHN C IIENIbIO
BBISIBJICHUSI OOIIMX TPU3HAKOB, OMNPEACISIONIMX E€IMHCTBO >KUBOM U HEXKHUBOU
OPUPOJIbI; HAOMIOACHHE 32 IEMOHCTPALIMSMU yUUTENs; 00ObICHEHHE U MHTEPIpETalUs
HaOJI0aeMBbIX SIBICHH; aHAIU3 Tpa(UKOB, TAOJIUII, CXEM.

Becnonoe pasmnoscenue, comamuueckuii Imopuozenes u pezenepauus (7 4acos).
Mopdoduznonornyeckass OCHOBa MPOLIECCOB  OECMONOr0  pa3MHOXKEHUS U
OCOOCHHOCTH  pa3BUTHsL Ipu  OecrmojioM  pasMHOkeHHH.  Kitaccudukanus
pEreHepaIlMoOHHbBIX SIBJICHUH, MOHATHE O COMAaTHYECKOM dMOpPHOTeHEe3e.

Dopma opeanuzayuu: TEKUUS

Buowi desmenvhocmu: mpeoOpa3zoBaHUE 3HAKOBO-CHMBOJIMYECKON MOJEIH C IIENIbIO
BBISIBJICHUSI OOIIMX TPU3HAKOB, OMPEACISIONINX E€INHCTBO >KHBOM W HEXKHUBOU
MIPUPOJIBI; HAOIOECHUE 32 IEMOHCTPAIUSIMU YIUTENST; O0bSICHEHUE U WHTEPIIPETAINs
HaAOJIIOIaEMBIX SIBJICHUH; aHATN3 TPpa(UKOB, TAOJINII, CXEM.

Onmozenes u 38o11ouus (4 uaca).

buorenernueckuii 3akoH. Pexamutymsamuu. Teopust ¢dummbpuorenesa A. H.
CesepiieBa. DBOIIOIMS OHTOTEHE3A.

@opma opeanuzayuuy. KOMIEKTUBHAS, JOKIAIbl YUAITUXCS.

Buowr odesamenvhocmu: TIIaHUPOBAHHE CTPYKTYPhl JIOKJIAga C Y4ETOM KOHEUHOIO
pe3yJibTara; COCTABJIEHUE IUIAHA W MOCJEN0BaTeIbHOCTH JEUCTBUM; MJIAHUPOBAHHE
y4e0HOTO COTPYJHUYECTBA C YYUTEIEM W CBEPCTHUKAMH — OMpEICICHHE IejeH,
(GYHKIMI ~ yYaCTHHUKOB, CIIOCOOOB  B3aUMOJICHCTBUSA, TIONCK H  BBIICICHUE
HeoOXxoauMol WH(OpMaluK; MPUMEHEHHE METOI0B HH(POPMAIMOHHOTO MOMCKA, B
TOM YHCJIE€ C TMOMOIIBIO KOMIBIOTEPHBIX CPEACTB; OCO3HAHHOE M MPOU3BOJILHOE
MIOCTPOEHUE PEUYEBOT0 BHICKA3bIBAHUS B YCTHOM M MUCbMEHHOU (popMe.

Imopuonozusn pacmenuii (5 uacos).

Cnoporenes. MuxkpocnoporeHes. Makpocnoporeses. I'amerorenes.



MuxkporameToreses. Makporameroreses. JIBoliHHOE OIUIOAOTBOPEHUE.
HeperynsipHbie TUTIBI TOJIOBOTO Pa3MHOKEHUS.
dopma opeanuzayuu: NeKUUA

Buowi desmenvrnocmu: npeoOpa3oBaHUE 3HAKOBO-CUMBOJIUUYECKOW MOJACIH C IEIbIO
BBISIBIICHUS OOIIMX MPHU3HAKOB, OMPECISIIONINX EIMHCTBO JKUBOW W HEXHBOU
PUPOBL; HAOIIOCHNE 32 IEMOHCTPAIIUSMU YUUTENs; OOBICHEHNE M HHTEPIPETAIUS
HaO0JII0JaeMBIX SIBJICHUH; aHAIU3 IPpa(UKOB, TAOJIHUII, CXEM.

MarepuajibHO-TEXHUYECKOE o0ecneuyeHmne
1. Kabuner nns 3anstuii coorBerctByeT TpeboBanusam CaulluH 2.4.4.3172-14
«CaHUTaApHO-IMUJIEMUOJIOTUYECKUE TpeOOBaHUSI K YCTPOMCTBY, COACPKAHUIO H
OpraHu3aIuy peXuMa padoThl 00pa30BaTENbHBIX OPraHU3alMi JOMOJHUTEIBHOTO
O6paSOBaHI/ISI I[€T€ﬁ>)
2. O0opynoBaHue:
Undposasa nabopatopusa no 6uonorum (yueHnueckas
Kommexrarus: becipoBoHOM MyThTHAATYMK 11O OHOJIOTHH C 6-10 BCTPOSHHBIMU JaTYNKAMHU:
JlaTunk BIaxHOCTH ¢ nuana3zoHoM m3Mmepenus 0...100%
JlaTuuK OCBELIEHHOCTH C IHana3oHOM u3MepeHus He yxke yeM ot 0 1o 180000 ik
Hatuuk pH ¢ ananazonom uzmepenus He yxe yem oT 0 1o 14 pH Jlatunk Temneparypsl ¢
JIMAra30HoOM U3MEpPEHHUs He yxKe uyeM oT -20 10
+140C
JlaTyuK 3JI€KTPONPOBOAMMOCTH € Auara3zoHaMu usMepenus He yxke yem ot 0 1o 200 MxCwm; ot 0
1o 2000 MmxCwm; ot 0 10 20000 MxCwm
JlaTuuk TeMIepaTypbl OKpYXaromiel Cpeibl C AMana30HOM U3MEPEHUS HE yKe yeM oT -20 10
+40
AKceccyapsl:
Ka6ens USB coennHuTEIbHBIN
3apsiiHOoe yerpoiicTBo ¢ kabenem miniUSB USB A nantep
Bluetooth 4.1 Low Energy
KpaTkoe pykoBoicTBO 10 3KCIuTyaTtanuu nudpooit nadopatopun Llndposas Bugeokamepa c
METAJUIMYECKUM IITaTUBOM, paspelienre He Menee 0,3 Mmuke
[IporpamMmmHoe obecrieueHue
MeToauueckme pekomeHgaumm He meHee 30 paboT
HoyTbyk
Lindposaa naboparopua no 6uonornu (yueHnyeckas)
Kommnekramus: becipoBoAHO MyIbTUIATUMK 110 OUOJIOTHH € 6-10 BCTPOCHHBIMU JaTYMKAMHU:
JlaTuuk Biaa)xxHOCTHU ¢ nuana3zoHoM usmepenus 0...100%
JlaTuMK OCBELIEHHOCTH C IMana3o0HoM u3Mepenus He yxxe yeM oT 0 1o 180000 nk
Hatuuk pH ¢ nuanazoHom uzmepenus ue yxxe uem ot 0 1o 14 pH [laTuuk temmneparypsl ¢
JMana30HOM M3MEPEHHUsI He yke ueM oT -20 1o
+140C
JlaTuuk 2JIEKTPONPOBOAUMOCTH € Juana3zoHaMu u3Mepenus He yxe ueM oT 0 1o 200 MxCwm; ot 0
10 2000 mxCwm; ot 0 10 20000 MxCMm
JlaTumk TeMIiepaTypbl OKpYKarollel Cpesibl C AUana3oHOM U3MEpEHUs He yxke 4eM oT -20 10
+40
Akceccyapsl:
Ka6ens USB coemuHUTENBHBIHI
3apsHoe yerpoiicTBo ¢ kadbenem miniUSB USB Apantep
Bluetooth 4.1 Low Energy
Muxkpockor 1udpoBoi



Kaaposoe obecnieyenue: negaror 10MOJHUTEILHOTO 00Opa3oBaHus,
cootBeTcTBytoMil [Ipodeccrnonansuomy crannapty «llegaror 1ONOIHUTENTBHOTO
oOpa3oBaHus JeTe U B3pOCIbIX» (YTBEPKIEH MpUKa3oM MuHUCTEpCTBA TpyAa U
coranbHoM 3amuThl PO ot 05.05.2018 No 298H).

®opmbl peanuzanun: Ouynas. BoaMoxHO 00ydeHue 1o nporpaMMe B
JUCTAaHIMOHHOM (hopMare ¢ UCIOJIb30BaHUEM ceTH MHTepHeT (Mcnoiab30BaHue
cucTeMbl Zoom, opuuaIbHON rpymibl o0benunenus https://vk.com/)

Cnmcok Jureparypshl:

1. buonorus «llokpbITocEeMeHHBIE paCTEHUs: CTPOECHUE U )KU3HEACSITEIIbHOCTDY -
2. 6 wiacc nunHeiHbi kypc B. B. [laceunnk, Beprukans - MockBa «Jlpodan-
2020r

3. Axumymkud, . 3anumarensHas Ouonorusi / Uropp Axumymkun. — CIIO.:

Ampopa, 2015. - 319 c.
4, Anaromudeckuit atnac / [Tog pen. A. U. bopuca. — Munck, 2011. — 256 c.: un.

5. Anaromusi yenoBeka. Temo. Kak ato pabGortaer/ mox obmeit penaxiueint 1.
Abpaxamca: [mep. ¢ anri. A. AuBaepa]. — M.: ACT, 2018. 256 c.: u.

6. bummu, T'. JI. Anaromus u ¢usuosnorus: Oonbiiod nomymspHeii atiac / I JI.
bumny, E. }O. 3uranosa. — M.: 3garenbcTBO «9O», 2017. — 272 c.: u.

7. Canosunuenko, HO. A. buomorms: mnomaroBas mnoarorobka / HO.A.
CanoBunueHko. — M.: Dkemo, 2016. — 320 c.

8. CrnpaBouHUK 10 JiekapcTBeHHBbIM pacTeHusiM. / [lox pexn. 3agopoxuoro, A. M.

— M.: JlecH. mpom., 1988. —415 c.

Q. HNuTepHeT-pecypcehl 1o pa3HbeiM pasaenam kypca « BUOJIOT S

YEJIOBEK

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

11.  http://muzey-factov.ru/tag/biology - My3ei ¢akToB 0 UeIOBEKE;

12.  http://humbio.ru - Pecypc «ba3za 3HaHMi MO OMOJIOTHH YEIOBEKA» COMCPIKUT
Y4IeOHHK 10 MOJICKY/ISIPHON OMOJIOTHH YeJIOBeKa, OMOXUMHUH, (PU3HOIOTHH, T€H- HOU
1 OEIIKOBOM MH)KEHEPUH;

13.  http://www.sci.aha.ru/biodiv/index.htm - Pasnen (buopasznooOpasue u oxpana
npuponbl) Web-atnaca «3mopoBee U OKpykaromias cpemay». CrenuaaucToB
HABEpHSKA 3aWHTEPECYeT MACIITAOHBIM TeMaTUYeCKHi MHGOPMAIMOHHBIN MacCUB
WH()OPMAIIMOHHBIX pecypcoB To OuopasHooOpasuio Poccuun. Taxke wumeercs
BO3MOXXHOCTh HAWTH HEOOXOMUMYIO0 MH(OpPMAIMI0O B WHTEPAKTUBHON 0a3e TaHHBIX
«Poccust B mudpax» (ThICAYM TOKa3zareled MO BCEM pEruoHam cTpaHbl). Takxke
pasMelnieHa OHJaifHOBasi kKaprorpaduyeckas cucrema DataGraf.Net, mo3Bosstomast
«Ha JIETYy» CTPOUTH KapThl, (B TOM YHCJIe COOCTBEHHBIC) W MPOU3BOAUTHh AHAIU3 MX
CyNEPNO3HIINN;

14.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Oxpyxkarwmias cpena u
310pOBbe HaceneHus Poccun». KOMIUIEKCHBIN Tpya, B KOTOPOM pPacCMaTpUBarOTCS B
MepBYyI0 odepeib (PAKTOPHI U MPUUUHBI, ONPEAEatonne 310poBbe Hauu. Oxoio 200
croxeToB, 0osee 400 kapT U quarpamu;
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15. www.molbiol.edu.ru - Amnaromus u ¢usnonoruss uenoBeka. HaydHo-
nonyJsapHbIi caiT. baza 3HaHuil mo Ouonorum yenoBeka. dusmonorus, KieTouHas
OMOI0THS, TCHETHKA, OMOXUMMSI,

16.  http:/www.psy.msu.ru/illusion/ - 3purenpHble WUIO3MM U  (HEHOMEHBI
(bakynbret ncuxonorun MI'Y umenu M. B. JlomoHOCOBa).
XNBOTHBIE

17.  www.entomology.narod.ru/index.html - «HpOpPMALIMOHHO-TIOUCKOBBIN CalT
WJIN «IIOYTH BCE» 0 SHTOMOJIOTHN». BOIbIoe KOIMYEeCTBO KaueCTBEHHBIX CCHUIOK Ha
PYCCKOSI3BIYHBIC CaWTHI, TOCBSIICHHBIE BCEM CTOPOHAM KH3HU Pa3IMYHBIX TPYII
YJICHUCTOHOTHUX, a OOJIBIIIE BCETO — HACEKOMBIX;

18.  http://www.zooclub.ru/ - «300kiy0 (Bce 0 )KUBOTHBIX)». CaMas pa3HOOOpa3Has
WLUTIOCTpUpOBaHHAas HH(OpMAIuUs, KaKk O JKU3HM JUKUX JKUBOTHBIX, TaK U O
JOMAIIHUX JIIoOMMIaXx. Bo3MoxHO momydeHHe OecIIaTHOW KOHCYJIBTAIlMK T10
COJICP’KAHUIO ¥ BETCPUHAPUH;

19.  http://www.zoospace.narod.ru/ - «300701HA», MPEIOCTABISIET MaTephan B
OCHOBHOM O cO0akax M KOIIKaxX: PEKOMEHIAIIMU IO HX COJICPKAHHWIO WM JICUYCHHIO,
HOPMAaTHBHBIC JIOKYMECHTBI, HH(POpPMAIMIO 0 KIy0ax M MUTOMHHUKAX, OOBSBICHUS O
NIPO/IAKE U BBICTABKAX);

20. http://povodok.ru/en/ - «IloBogok», OIMH W3 CcaMbIX IIOJHBIX CAaMTOB,
MOCBSIIECHHBIX JOMAIIIHUM >KUBOTHBIM;

21.  https://apus.ru/ - «O HemoOeauMoO# JHOOBH K JKUBOTHBIM», HHTEPECHAs H
pasHooOpa3Has wuHpOpMAIUS O CaMbIX Pa3IUYHBIX JKHUBOTHBIX. (OCOOEHHOCTHU
noa0opa Marepuana M €ro M3J0KEHHUS JIEeJAI0T ATOT CANT XOPOIIMM ITOMOIIHHKOM
YUHTEIIO;

22. http://www.petslife.narod.ru/ - «J/lomamune >kuBoTHBIC». CalT NOCBSIICH
JIOMAITHUM KUBOTHBIM. OCOOCHHOCTSIM yX0/1a M COACPKaHMS JOMAIITHUX )KUBOTHBIX;
23. http://bigcats.ru/ - «bonpiue komku». CalT TOCBSIIEH MPEACTABUTEISIM
CeMelCTBa KOIaybuX;

24.  http://www.filin.vn.ua/ - WmatocTpupoBaHHas SHIIUMKIONEANS >KUBOTHBIX. B
paszenax SHIUMKIONEIUH coOpaHO OOJbIIOE KOJWYECTBO MaTrepualioB 000 BcCex
BHJIaX )KMBOTHBIX. Marepuaj 60rato WIIIOCTPUPOBaH, CHAOKEH CChIIIKAMM;

25.  http://www.apus.ru/ - Pecypc «O Hemobenumoii JIT0OBU K KUBOTHBIM» — 3TO
WHTEpPECHas W pa3HooOpa3Has HHQPOPMAIUS O CaMbIX pPa3JIMYHBIX KHUBOTHBIX.
OcobeHHOCTH TIOI00Opa Marepuajia U €ro M3JIOKCHHS JICNIal0T 3TOT CAlT XOPOIIHUM
ITOMOIITHUKOM YUYHTEITIO;

26.  http://www.fishworld.narod.ru - Pei6uit mup. Pecypc mOCBSIIEH MOJHOCTHIO
OTUM TIPEACTABHUTEIIIM SKHBOTHOro wmupa. Kiaccudukamms, ITPOUCXOXKICHUE,
ABOITIOIHS PHIO, OMMACHBIE PHIOBI K MHOTOE JPYTOE.

PACTEHUA

27.  http://www.herba.msu.ru/russian/index.html- OOTaHUYECKUM cepBep
MockoBckoro yHuBepcutTeTa. OaumH u3 Hamboliee H3BECTHBIX BO BCEM MHpE
POCCHUHCKUX OHOJIOTHYSCKUX PECYpCOB, HMCIONIUH BEpPCMM Ha &  s3BIKax.
borannueckne HOBOCTM (B T. 4. MOAPOOHBINM KalieHIapbh KOH(MEpPEeHIUil), CauThI
Oorannueckux noxapazaenennit MIY, Oubnnoreka u300pakeHUW pacTEHUH,
Oouorpaduueckuil paszien «KJIacCUKH Hayku». Kpome MarepuaioB mo OOTaHHKE
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obmiero xapakrepa, Ha caliTe pasMelleHbl Marepuaisl O boranmuyeckom cane
yHuBepcuteTa, 00 yHuBepcuterckoM Iepbapum umenu J[. II. Ceipelimukosa,
IIPEJCTaB/ICHA CTAPUHHAs KOJUIEKIHS U3 €ro (JOHIOB;

28.
IIBETOBOJICTBAY;
29. http://tea.volny.edu/index.php

http://www.lapshin.org/club/plants.htm - «MockoBckuit Kiyd komMHATHOTO

- «Yau» — XuBag JSHOUKIONEAUS Yasd U €ro
TpagulMid — UCTOPUS Yasi, 00TaHUKA U BhIpAIIMBAHUE Yasi, XUMUS Yasi, TPOU3BOJICTBO
yasi, BUJbI 4asi, YIIAKOBKA U XPAHEHUE Yas, 3aBApPUBAHUE Yasl, Yall U 30POBBE.

KaneHpgapHbIX y4eOHbIN rpaduk

Ne | Mecs, ®dopma 3aHATUA Kon-Bo | Pasnen, Tema 3anaTus ®DopMa KOHTPOJI
HeJens/a 4acoB
HUcCio
1 VYueOHoe 1 BBenenue
3aHSITHE
M3 yero cocrout pacrenue?
(20 yacos.)
2 [Ipaktnueckoe | 1 Crpoenue pactuTenbHOM | OTYET MpaKTUYECKON
3aHATHE KJIETKH. paboThI
3 IMpakTryeckoe | ! JIaGoparopHast paborta | Oruer aGoparopHoii paGoTsI
3aHsTHE «CTpoeHune KOKHIIbI JIyKay.
4 IMpakTryeckoe | | JIaGoparopHast pabota | Oruer naboparopHoii paborsi
3aHsTHE «/IBrKeHre IUTOMIIa3MbI»
5 YuebOHOC 1 Kopens. Bujpl kopHeii.
3aHATHE BerBnenue kopHs. 3HaueHue
KOpHSI.
6 IpakTuyeckoe | | JIaGoparopHast pabota | Oruer naGoparopHoii paborsl
3aHsTHE «OrmpeseneHre 30HBI  pocTa
KOPHSI»
7 YueOHOE 1 [ToGer. Ctpoenue mobera.
3aHSTHE Crpoenue MOYeK.
Bunounszmenenus noberos
8 ITpaktuueckoe | ! JlaboparopHas pabora Order mabopatopHoii paboTsI
3aHSTHE «CTpoeHue no4yex»
9 Y4yebHoe 1 Jluct. CTpoeHue KOXKHUIIBI
3aHSTHE mucta. CTpoeHHe MIKOTU
JHCTA.
10 [Mpaktuueckoe | 1 OmnswiT «Beinenenue OT4er mpakTHUeCKOM
3aHSTHE KHCJIOPOJIa paCTEHUEM. paboThI
Omnpwit «Mciapenue Bopl
JUCTHSIMUY
11 VYuebHoe 1 Crebenb. CrpoeHue ctelus.
3aHSTHE OyHKIMH cTedNs
12 [Ipaktrueckoe | 1 [IpakTrueckas pabota OT4er mpaKTHUECKOM
3aHSTHE «OrmpenieneHne Bo3pacTa paboThI
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CTBOJIA IO CITUIIY»

13 [Ipaktuueckoe Jlabopatopnas pabora Otuer 1aboparopHoit
3aHSITHE «[lepenBrxeHue BOJBI U paboThI
MUHEpaIbHBIX COJIEH 110
cTeOII0»
14 [IpakTuueckoe Jlabopatopnas pabota Otuet 1aboparopHoit
3aHSTHE «/IBMKEeHIE OPraHuIeCKUX paboThI
BEIIECTB 10 CTEOITION
15 VYuebHoe LBetok. Crpoenue u
3aHSTHE 3HAYCHHE [IBETKA.
16 VYuebHoe [Tnoner. Crpoenue u
3aHSTHE 3HaYEHUE. Crioco6m1
pacmnpocTpaHeHHS
17 VYuebHoe Cems. CrpoeHne H COCTaB
3aHSITHE CeMsH
18 [IpakTrueckoe Jlabopatopnas pabota Otuert mabopatopHoOi
3aHSTHE «Ctpoenue cemenu aconm» | pabOThI
19 [IpakTrueckoe JlabGopatopHas pabora | Otuer 1abopaTopHOM
3aHATHE «Ctpoenue CEMEHH | paboThI
TIIICHUIIBD)
20 [TpakTrueckoe JlaboparopHas pabota | OtueT 1abopaTopHOI
3aHATHE «CocraB ceMsH» paboThI
Kak :xuBer pacrenue? (10
4acoB)
21 Y4yebHoe Bo3znymHoe nuranue
3aHATHE pacTeHwuii.
22 [IpakTuyeckoe [IpakTuyeckas padora OTuer npakTUYeCKOn
3aHATHE «O0pa3zoBaHKE OPraHUYECKHUX | pabOTHI
BEIICCTB HAa CBETY»
23 YuebHOC [TouBeHHOE MUTAaHKE
3aHATHE pactenuii. Ynoopenus. Buapl
ynoopenuid. [luranue u poct
IPOPOCTKOB.
24 [IpakTudeckoe [Ipaktudeckas padora OT4er mpakTHYeCKOM
3aHATUE «BnusiHue ynoOpeHwmii Ha paboThI
POCT PACTCHHS»
25 [IpakTudeckoe [IpakTudeckas padora OT4er mpakTHYeCKOM
3aHSTHE «[Ipummurmnka rmaBHOTO paboThI
KOPHSI»
26 [IpakTrueckoe OnbIT «/lpIXaHue TUCTHEB» OT4er mpakTHUeCKOM
3aHSTHE OnbIT «/lpIXaHue ceMsiH» paboThI
27 VYuebHoe Kak ngBuraercs pacrenue?
3aHSTHE JIBukenue ctebms v TUCTHEB.
28 [IpakTrueckoe [IpakTrueckas pabota | OTUeT mpakTUYeCKOn
3aHSTHE «/IBmxenue cTelns U | paboThI

JIUCTBECB»




29 VYuebnoe Kak  mpopacraer  cems?
3aHATHE VYenosus IIpOpacTaHus
ceMsH. BcxoxecTp cemsH.
Cpoku moceBa. InyOunHa
3aJeJIKA CEMSIH.
30 [IpakTuueckoe [IpaxTrueckas pabota | OTueT npaKTUYeCKOn
3aHATHE «Bnusiane pa3u4HbIX | pabOTHI
YCIIOBUM Ha IIPOpacTaHHe
CEMSH» [IpakTrnueckas
pabora «Ornpenenenue
BCXOXKECTH CEMSTH»
Bbipactu cam. (5 yaca)
31 VYuebHoe [IpuMeHeHre  MOTyYEHHBIX
3aHATHE 3HAaHUH Ha MIPaKTHKE.
Ozenenenue LIKOJIbHBIX
knym0. Ilocanka u yxox 3a
pacTeHUsIMH.
32 [IpakTnueckoe [IpakTuueckas pabota OT4er mpakTHYeCKOM
3aHATHE «Ilocanka cemsiH B paboThI
KOHTEHHEPBI U OTKPBITHIN
TPYHT»
33 [TpakTrueckoe [TpakTrueckas pabota | OTUeT mpaKTUYECKOU
3aHATHE «[IuxupoBanue paccagpsl | paboThI
IIBETOYHBIX KYIBTYp»
34 [TpakTrueckoe [Tpaktrueckas padora OT4YeT MpaKTHYECKOM
3aHATHE «BbIcazika paccaabl paboTHI
IIBETOYHBIX KYJIBTYp B
OTKPBITBIN TPYHT»
35 [IpakTuyeckoe [IpakTuyeckas padora «Yxon | OTYET MpaKTHIECKON
3aHATHE 3a BETOYHBIMU KIymMOamMu» | paboThl
OT MuUKpoOCcKomna /10
MHUKPOOH010THH (5 4acoB)
36 YueOHOE YCeTpoicTBO MUKPOCKOTIA.
3aHATHE [IpaBuna pabotsl ¢
MHUKPOCKOTIOM.
37 [IpakTuueckoe [Ipaktuueckas pabora OTueT npakTHYECKOI
3aHATHE YeTpoicTBO MUKPOCKOIIA. paboThI
[IpurotoBnenue u u3yyeHue
MHUKpOIpenapaToB.
38 [IpakTuyeckoe [Ipaktuueckas pabora OTueT npakTHYECKOH
3aHATHE [IpurotoBnenue paboThI
MHUKpOIpenapaToB KIETOK
KOXKMIIBI YEITyH JIyKa, KJIETOK
JMCTa 3JI0JEH, TII0JI0B
TOMAara, IUIOBHUKA
39 [IpakTuyeckoe Pabota c roToBbIMU | OTYET MPaKTUUYECKON
3aHATHE npenapaTamMy TKaHew. paboTHI




40

IIpakTuyeckoe
3aHATUC

TBopueckas MacTepcKas
«Co3manne MOJEIH KIETKI.

OTtuer nmpakTHUECKOU
paboThI

5. bakrepun (44)

41

Yuebuoe
3aHATHUC

YenoBust KU3HH OaKTEPH.
®dopMma u cTpoeHHUE
OaKTepHaIbHBIX KIETOK.
Bremnue u BHyTpeHHHE

CTPYKTYPBL.

42

[IpakTnueckoe
3aHATUC

[IpaxTuueckas padora Iloces
U HaOmACHHE 32 POCTOM
Oaxrepuii. bakTepun 3yOHOTO
Hajéra.

bakrepun
NaJIOYKH.

KapTo(enbHOU

OTtuer nmpakTHuecKou
paboThI

43

[IpakTnueckoe
3aHsATUC

[IpakTuueckas pabota
bakrepun KapToenbHOU
MaJI0YKH.

OTyeT npakTH4ecKon
paboThI

44

YyebHoe
3aHATHUC

3HaueHue OakTepuil B )KU3HU
YeJI0BEKa - MOJIOKUTEIbHAs
pOJIb B XO34MCTBEHHOM
JIeSITENIbHOCTH.

IlnecueBbie rpudbI (2 9)

45

YyebHoe
3aHATHE

['pubbI IpencTaBUTEIN
0c000Tr0 1apCcTBa YKUBOM
npupoabl. [Tpu3Haku rputoB.
Knaccuduxarmus rpubos.
OCOOEHHOCTH TUIECHEBBIX
rpuboB

46

[IpakTyeckoe
3aHsTHE

Ilpaxmuxa. [IpakTuueckas
pabora  BelpamuBanue u
HCCJIEI0BaHNE IIJIECEHH.
Myxop, [lennnni.

OTuer npakTUYeCKOn
paboThI

7. Bonopocau (2 1)

47

YyebHoe
3aHATHE

MHKpOCKOHI/I‘IeCKI/Ie
BOJOPOCIIN — I'pyIIida HU3MINUX
paCTeHHﬁ. O,ZLHOKJ'IGTOLIHLIG,
MHOTOKJICTOYHBIC 1
KOJIOHUAJIbHBIC BOJOPOCIIN.

43

IIpaktuyeckoe
3aHATHE

[IpakTrueckas pabota
N3yueHne 0THOKIETOYHBIX
BOZOPOCIIEN 110 TOTOBBIM
MHKpoOIpenaparam
Iperaparam.

OTyer npakTHYECKOU
paboThI

8. JlaGopatopus
«buonnaukamua» (2 4)




49 VYuebnoe Buonnukamys okpyxaromen
3aHsITHE cpenpl. JINXeHOWH TUKAITHSL.
50 [IpakTnueckoe [IpakTuueckas pabora OTtuer nmpakTHUECKOU
3aHsTHE HccnenoBanre TOKCUYHOCTH | paOOTHI
OTXO/IOB C MIOMOIIBIO OBCA
IOCEBHOTO
9. Pacckasbl mo Omosioruu
(4 yaca)
51 VYuebnoe Bbuonuka, ee BUJIBL.
3aHATHE HeiipoOuonuxka.
ApXUTEKTYpHO-
CTpouTeNIbHAsI OMOHUKA.
buotek. buomnumeruxka.
bruoMuMHKpHSL.
52 Vuennueckas «Bprgaromuecss  OMOJIOrW».
KOH(pepeHIHs. «Hcropus 61oI0THI.
53- VYuennueckas IToaroroBka u 3ammra VYyamuecs BBICTYIAIOT C
>4 KOH(EepeHTUs TBOPYECKUX OTYETOB O KpaTKUMH TBOPYECKHUMH
MPOBEICHHOMN OT4YEeTaMH 110
HCCIeI0BaTeNbCKOM paboTe M3YyYEHHBIM MpolieMam,
pacckas3bIBaIoOT 0
pe3ynbTaTax CBOUX
HUCCIIENOBaHUH.
10. «Jlaboparopust
JleBeHryka» (3 yaca)
55 YyebHoe JlabopaTopHoe o0opynoBaHHE
3aHsTHE U IpUOOPHI U1 HAYYHBIX
uccinenoBanuii. Mcropus
M300peTeHHs] MUKPOCKOIIA,
€ro YCTpONCTBO U IIpaBHIIa
paboTHI.
56 [IpakTrueckoe [paxruyeckas\paboTa OT4er mpakTHYeCKOM
3aHSTHE [Ipurorosnenue u paboThI
paccMaTpuBaHUE
MUKpOIIpPENnaparoB
57 3apucoBka Pucyem o MpaBUJIaM:
OMOIOTMYECKH npaBuIIa OHMOJIOrHYECKOTO
X 00BEKTOB pPHUCYHKA.
11. IIpakTHyeckas
O0oranuka (4 yaca)
58 YuebHoe IepbOapwmii:  obopynoBaHue,
3aHSTHE TEXHUKa cbopa,
BBICYIIIMBAHUS u
MOHTHPOBKH. [IpaBuna
pabota ¢ ompeaenuTeIsIMU
(Te3a, aHTUTERA).
59 [TpakTrueckoe [TpakTrueckas pabota | OTUeT npakTUYeCKon




3aHsTHE Onpenenenue pacTeHU 10 | pabOTHI
repOapHbIM O0pa3lamM u B
0€3JIMCTBEHHOM COCTOSIHUU
60 [IpakTuueckoe [IpakTrueckas pabota | OTueT npaKTUYeCcKon
3aHATHE MoutupoBka repoapus paboThI
61 [IpakTuueckoe [Ipoexr «Penkue pactenus | OTueT NpakTUYECKON
3aHATHE Kpacnomapckoro kpas» paboTHI
12. IIpakTHYeckas
300J10rus (4 yaca)
62 VYuebHoe 3HAaKOMCTBO C CHCTEMOM
3aHATHE JKUBOU MTPUPOBL,
[apCTBaMH KHBBIX
OpraHN3MOB.
OTnuyuTenbHbIE
MPU3HAKN )KHUBOTHBIX
pa3HBIX IAPCTB U
CHCTEMaTHYEeCKUX TPYIIII.
63 [IpakTnueckoe [IpakTuueckas pabota OT4er mpakTHYeCKOM
3aHATHE PaGota no onpeneneHuio | paboThI
YKUBOTHBIX
CocraBieHue NUIIEeBbIX
HENoYeK
64 [TpakTrueckoe Munn — wuccnenoBanue | OTUeT NPaKTHYCCKON
3aHsTHE «IITHLBI HA KOPMYLITKE paboThI
65 [IpakTuyeckoe IIpoext «Kpacnas kuura | OT4eT MpaKTUYECKOM
3aHsTHE YKUBOTHBIX paboThI
Kpacnosipckoro kpasi»
13.buonpaktukym (3 yaca)
66 YueOHOE Y4eOHo - uccrienoBarenbcKast
3aHSTHE NEeSITeNbHOCTD. Kak
NPaBWIBHO BBIOpaTh TEMY,
OTIPEAENUTh LeJdb U 3aJa4u
UCCIIEIOBAHMUS.
67 [Tocemenue PaGora ¢ undopmarnueit
O6uOnMoTEKN
68 VYuebHoe OTtpaboTka NPaKTUYECKON | TECTUPOBAaHUE
3aHATHE 4acTH OJTUMITUA/THBIX
3aJJlaHuN c LEIbIO

JUAarHoCTHUKHU MOJTYYCHHBIX
YMGHI/Iﬁ 1 HaBBIKOB.
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