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BBEJEHUE
CoBpeMeHHBIM yueOHBIN MPOIECC HAaNpaBICH HE CTOJBKO Ha JOCTHKCHUE
pE3YJBTAaTOB B 00JIACTH MPEIMETHBIX 3HAHUM, CKOJIBKO HA TUYHOCTHBIN POCT peOeHKa.

OOyuyeHue 1O HOBBIM  O0pa3oBaTeIbHBIM  CTaHAApTaM  MpelycMaTpuBaeT

OpraHu3aIUIo NEATeIbHOCTH peOCeHKa, KOTopas CIOCOOCTBYET PaCKPBITUIO

BHYTPEHHETO MOTEHIINAala KaXX0r0 YYeHHKa, Pa3BUTHE U TOJJIepKaHUE €ro TaJlaHTa.
OgauM M3  KIIIOYEBBIX TpeOOBaHMN K OHOJOTMYECKOMY OOpa3oBaHHUIO B

COBPEMEHHBIX  YCJIOBUSX SBIISIETCS OBJIAJICHHE YYAIIUMHUCS TPAKTUYECKUMHU

YMEHUSMH ¥ HaBbIKAMH, TMPOEKTHO — MCCJENO0BATEIbCKON JIESTEIbHOCTHIO.

[Iporpamma «B Mupe Owuonorum» HampaBieHa Ha (QOpMUpPOBAHHME Y YYAIIUXCS

UHTEpECa K M3YYCHHUIO OWOJIOTHH, PA3BUTHE MPAKTUYECKUX YMEHUH, MPUMEHEHHE

MOJIYYCHHBIX 3HAHMM HaA TMpaKTUKe, TMOATOTOBKA YYallUXCS K Y4YacTUIO B

OJIMMITHATHOM JIBH>KCHUHU.

Peanuzanus ngaHHOW mporpaMMbl  €CTECTBEHHOHAYYHOW HAIPaBIEHHOCTH
peaycMaTpruBaeT UCIOJIb30BAaHUE O0OPYIOBAaHUS, CPEACTB O0OYyUEHUS] U BOCIIUTAHUS
[entpa «Touka pocTtay.

Pasnen 1. Komiuiekc OCHOBHBIX XapaKTEePUCTHK 00pa3oBaHus: 00beMm,
coliep:KkaHue, IJIAHUPYeMble pPe3yJibTaThl

1. 1TlosicHuTeNnbHAs 3amuCKa

[Iporpamma jmononHUTENHEHOTO OOpazoBaHusi «Touka PocTta» cocrtaBineHa Ha
OCHOBE HOPMATUBHO-TIPaBOBO 0a3bl

Hopmamueno-npaeosoe obecneuenue
* @epnepanbHbiM  3akoHOM OT 29.12.2012r. Ne273-®3 «O6 o6pa3oBaHUU B

Poccuiickon denepanum.

* [lpukaz Munnpocpemienus Poccuu ot 09.11.2018 Ne 196 «O06 yTBepkIeHUH
NopsiIKa OpraHW3allid M OCYIIECTBICHUS OOpPa30BaTEIbHONU ACSTEIBHOCTU IIO
JIOTIOTHUTENbHBIM 00111e00pa30BaTeIbHBIM ITPOrPaMMam.

* Konnenuue pa3BUTHS JOMOJHUTEILHOTO oOpazoBaHuss B P®d, yTBepkaeHHOM
pactiopsikenueM  [IpaButensctBa P® ot 04.09.2014r.  Nel72, mnpukazom
MunuctepctBa npocsemieHuss PO or 09.11.2018 . Ne 196 «O0 yTBepx)aeHUH
MOpsiAKa OpraHU3alMd W OCYLIECTBICHHUS 00pa30BaTeIbHOW JEATEIbHOCTH 10
JIOTIOTHUTETBHBIM 00I11e00pa30BaTeIbHBIM ITPOrPaMMam.

* Crparerueit pazputusa BocnuTanus B Poccuiickoit @enepanuu Ha niepuof 10 2025
roga (yrBepxaeHa pacnopstkeHueM [IpaButensctBa Poccuiickoir denepauuu oT
29.05.2015 . Ne 996-p).

* [locraHoBnenuem [7naBHOrO roCynapCTBEHHOIO CaHMTapHOro Bpada PO or
28.01.2021 Ne 2 «O6 ytBepxkaenun CanlluH 1.2.3685-21 «I'uruennyeckue
HOPMATHUBBI B TPpeOOBaHMSA K 00CCIICUSHUIO OC30MTaCHOCTH M (M) OC3BPEIHOCTH
JUTSE 9esioBeka (haKTOpOB CpPebl OOUTAHUS.

[IporpaMmma crnocoOCTBYEeT 03HAKOMIICHHIO C OpPraHHM3alleil KOJUIEKTUBHOTO U
WHJIMBUIYaJIbHOTO KCCJIEIOBaHUs, OOYYEHUIO B JCHCTBHUM, MO3BOJISET YEpPEAOBaTh
KOJUIEKTUBHYIO M HWHAUBUIYAIbHYIO JEATENbHOCTb. TEOpeTHYEeCKHil MaTrepuan
BKJIIOYA€T B cCe€O0s BOMPOCHI, KACAIONIMECS OCHOB MPOEKTHO-HCCIIEN0BATEIBCKOM
NEeATEeNIbHOCTH, 3HAKOMCTBA CO CTPYKTYPOUl pabOTHI.

1.2 HoBu3Ha, aKTyalbHOCTD U M€Iaroruyeckas 1ej1ecooopa3HocTb NpOrpaMMbl



AKTyaJIbHOCTh mporpamMmmbl. OTIWYUTEIBHBIE OCOOCHHOCTH TPOTPAMMBI.
[Iporpamma HampaBieHa Ha (OPMHUPOBAHWE Yy YYaIIMXCS CTOMKOH MOTHBAITUU IS
M3YyYCHHS] OMOJOTHYECKUX HAyK, pPacHIMpCeHHE 3HAHWUN TO0 OWOJIOTMH W SKOJIOTHH,
dbopMUpOBaHNE OCO3HAHHOTO OTHONIICHUS K MHPY JKUBOW TPHUPOIBI, pPa3BUTHE
WHTEpECa K MEIUIIMHCKHM HayKaM, TIOBBIIIEHHE O0pa3oBaTeIbHOTO YPOBHS.
[Iporpamma aeT BO3MOYKHOCTh YYaIIUMCS BBIOPATh CBOM «OMOJIOTHYECKUN MYThY», U
MTOBBICHTH YPOBEHB IMOATOTOBKH K DK3aMCHAM.

HoBu3Ha [gaHHOi 00pa3oBare/ibHOW NPOrpaMMbl B TOM, 4YTO JaHHas
nporpaMmma HOCHT pa3BUBAIOIIMA  XapakTep, MEJIbI0 KOTOPOW  SIBISETCS
dbopMUpOBaHHE  MOWMCKOBO-HCCICAOBATECIILCKMX,  KOMMYHUKATUBHBIX  YMEHUU
IIKOJIbHUKOB, MHTEJUICKTA yUaITUXCS.
3aHATHS ~pa3AClICHbl Ha TEOPETUYCCKHE W mpakTuueckue. [Ipudyém nesarenbHOCTh
MOKET HOCHTh KaK I'PYIIIOBOM, TaK M MHIUBHUIYaIbHBIA XapaKTep.

Ilenaroruyeckasi 1ejaeco00OPa3HOCTb MPOTPAMMBI 3aKIIOYAETCSI B TOM, YTOOBI:
CIOCOOCTBOBATh CHCTEMATH3AI[MH OMOJIOTHYCCKUX 3HAHWUM, ITOJTYYCHHBIX BO BPEMsI
oOyuyeHusi B 0011eo0pa3oBaTesIbHON IIKOJIE, BOCIIOJIHUTD MPOOEIbl, MOJTyYEHHbIE MPU
M3yYCHUH TIPEeIMeTa OMOJIOTHH, PACIITUPUTH UMCIOIIHUECS Y YJalIuXCsl MPOrPaMMHBIE
OMoNIoTHYeCKHe 3HAaHUS C IEJIbI0 TOATOTOBKA K JK3aMEHaM, K TOCTYIUICHUIO B
yueOHBIEC 3aBEICHUS, & TAaKXKE K OMOJIOTUIECKUM OJTMMITHAIAM.

1.3 Llenpb 1 3a1a4u TONOTHUTENBHON 00111€00pa30BaTEIBLHON MPOTPAMMBbI

Heab: co3nanue ycloBUN JUIsl YCHEITHOTO OCBOCHHUS YYAIIUMUCS MPAKTUYECKOU
COCTABIISIONIEH IKOJIBHONW OMOJIOTHH U OCHOB UCCJIEI0BATENILCKOM JAESITEIIbHOCTH.

3agaum:
IIpeomemnvle:

1. ®opmupoBaHHe CUCTEMBI HAyYHBIX 3HAHHM O CHUCTEME >XUBOU MPHUPOABI U
HAuaJbHBIX TMPEACTABICHU O OHUONOTMYECKUX OOBEKTax, Ipoleccax,
SBJICHUSX, 3aKOHOMEPHOCTSIX;

Memanpeomemmubvie:

2. IPUOOPETEHUE OIbITa HMCIOJB30BAaHUS METOIOB OHOJIOTMYECKON HAYyKH IS
IIPOBEJICHUS HECTIOKHBIX OMOIOTMYECKUX IKCTIEPUMEHTOB;

3. pa3BUTHE YMEHUN W HABBIKOB MPOEKTHO — MCCIIEIOBATEIBCKOM IeITEbHOCTH;
Jluunocmmuuwie:

4. MOATOTOBKA yYaIIUXCS K yYACTHIO B OJMMITHATHOM JIBUYKECHUHU;

5. gopmupoBaHHE OCHOB IKOJIOTUYECKON TPAMOTHOCTH.

[Tpu opranmzanuu 06pa3zoBaTeNbHOTO MPOIECCa HEOOXOAUMO 00PATUTh BHUMAHUE
Ha CJICTYIONINE aCTICKTHI:

e co3maHue MOpT(OINO yUEHHKA, MO3BOJIAIONICE OICHUBATH €r0 JIMIYHOCTHBIN
pocT;

e HCIOJNB30BAHUE JIMYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJNOTUN (TEXHOJIOTHS
Pa3BHUTHSI KPUTUYECKOTO MBIIIJICHUS, TEXHOJOTHS MPOOJIEMHOTO OOydeHHS,
TEXHOJIOTUSI 00yYEHHUS B COTPYIHUUYECTBE, KEHC-TEXHOJIOTHsI, METOJI IPOEKTOR);

e OpraHm3aIys MPOEKTHON NEATETbHOCTH INIKOJBHUKOB W TPOBEIACHUE MUHH-
KOH(EPEHIINIA, TO3BOJSIOMNX MIKOJFHUKAM TPEICTABUTh WHIUBHUIYaTbHBIC
(W1 TPYIIIOBBIE) MPOEKTHI MO BEIOPAHHOU TEME.

1.4 OcoGeHHOCTH BO3PACTHOM TPYMIbI IETEH, KOTOPHIM aJ[pecoOBaHa MporpaMma.



JlaHHass mnporpaMma NOpeayCMOTpeHa Ha 15 4YenmoBeK pa3HOBO3PACTHOMU
KaTeropuu Ha 0aze LIKOJIBI.

Ha 3ansaTusx yuaiuecs: OnuparoTCcsl Ha MOJyYeHHBIE 3HAHUS 110 OUOJIOTHHU, YTO
MO3BOJISIET OBICTPO M JIETKO OBJIaJ€BaTh HOBBIMU 3HAHMUSIMHU, MPABWIBHO W
Ka4eCTBEHHO BBITIONHATH MPAKTUYECKUE 3a1aHUSI.

1.5 Anpecar nporpamMmsbl, CpOKHU peain3aliii, HalpaBI€HHOCTh

Ypoeenv npozpammot — 6a30BbIiA.

BrinonHenne WHAWBUIYAJbHOTO 3aJlaHUS: CaMOCTOSITEJIBHBIN BBIOOpD TeM
peOEHKOM, MHTEpECHBIX Js u3ydeHus. CocTaBlieHHE IJIaHA PadOThl MO HU3YUYEHUIO
TEMbI, HAIUCAHUIO PabOThI C ONMOPOX Ha MPEAJIOKEHHBIE 11e/[arOrOM BapUaHTHI.

Hanpagnennocms — EcTeCTBEHHOHAY4YHAs.

Aopecam npozpammoi: et B Bo3zpacte 7 — 17 ner.

B »TOM BO3pacTe peGeHOK OKa3bIBae€TCS Ha MOPOre peajbHOW B3pOCION KU3HH.
be3 nocratoyHoll yBEepeHHOCTH B cebe, IpUHITHS ce0si OH HE CMOXKET OIpEAesuTh
CBOM JAJIbHEUIIINH Ty Th.

LlenTpanbHbBIM XK€ HOBOOOpa30BaHHWEM IMEpUO/la CTAHOBUTCS CAMOOIPECIICHUE,
npodeccruoHanbHoe U JTUYHOCTHOE. Co3AaeTcsi TaK Ha3bIBAEMbIN KU3HEHHBIN TJIaH:
CTapIIEKJIIACCHUK pelaeT, keM ObITh (MpodeccuoHalbHOE CaMOOIpPEACICHUE) U
KakuM ObITh B CBOeW Oyaymied JKU3HM (JUYHOCTHOE WM  MOPAJIbHOE

CaMOOTIpEICIICHHUE).
Eme oamH MOMEHT, CBSI3aHHBI C CaMOOIIpENENIEHWEM, - H3MEHEHHEe YyueOHOM
motuBaiuu.  CTaplIeKIaCCHUKH, BEAYIIYI0O  JESITENbHOCTh KOTOPHIX  OOBIYHO

Ha3bIBAIOT Yy4eOHO-NPOdEeCCUOHANLHOM, HAYMHAIOT ~ paccMaTpuBaTh  y4uely  Kak
HeoOXoauMYyI0 0asy, MpeAnochUIKy Oyayiiel nmpodeccuoHaNnbHON NeaTenbHOCTH. MX
MHTEPECYIOT, IJIaBHBIM 00pa3oM, T€ TMpEeAMETHl, KOTOpble MM OyIyT HYXHBI B
nanbHeHIIeM, WX CHOBAa HAYMHACT BOJHOBATH YyCIIEBAEMOCTH, IMOSIBISIETCS
CO3HATENIbHOE OTHOIICHHUE K YUCHUIO
Cpoxu peanuzayuu npozpammol.
[Iporpamma paccuntana Ha 3 roma oOydeHus. [IpomoKUTENEHOCTH OIHOTO
3aHATHS PAaBHO OJHOMY aKaJIeMHUUYECKOMY 4dacy (45 MUHYT).
| ron 0Oyuenus — 136 yaca. Yacrora 3aHsaTHI — 2 pa3a B HEJIEIIO 11O 3 Jaca.
Il rox oO6yuennst — 136 yaca. YactoTa 3aHsTHII — 2 pa3a B HelEo 1Mo 3 yaca.
I ron obyuenus — 136 gaca. YacTtoTa 3aHATHI — 2 pa3a B HEJIEIO 10 3 Yaca.
I'pynmer  popmupyrorcs ¢ yd4eToM HMHIUBHAYAJIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEH AeTei.
@Dopma  3auamuin — rpynnosas. KomuuecTBo ydammxcs B pymIie
MaKcHUMaJibHOE — 15, MuAuMaibHOe — 15.
[Trarnpyembie pe3yabTaThl
TpeOoBaHusi K YPOBHIO 3HAHUI, YMEHUN M HABBLIKOB 110 OKOHYAHUIO
peajiM3anu NPOrpamMMbi:
e UMETh INpeACTaBiICHHE 00 UCCIEIOBaHUHU, MPOEKTe, cbope u 00paboTKe
nH(OPMAIINH, COCTABICHUH JOKIIa A, MyOTMYHOM BBICTYIUICHHH,
e 3HAaTh, KaK BIOpATh TEMY HUCCIIEIOBAHUS, CTPYKTYPY HCCIICIOBAHMS;



YMETb BHJETh MpoOJEeMy, BBIJIBUIaTh THUIOTE3bl, IUIAHUPOBATh  XOJ
UCCJIEeI0BaHus, 1aBaTh OMPEICICHUs MOHATUSAM, padoTaTh C TEKCTOM, AENaTh
BBIBOJIBL;

yMeTh paboTaTh B TpyMIe, MNPUCITYIIMBATHCS K MHEHHUIO YJIEHOB TPYIIIBI,
OTCTauBaTh COOCTBEHHYIO TOUKY 3PEHUS;

BJIAJIETh MJIAHUPOBAHUEM U IMOCTAHOBKON OMOJIOTrMYECKOTO SKCIIEPUMEHTA.

1.6 [Inanupyemble pe3ylbTaThl
Ilhanupyemuie pezynomamol
JIuunocmmuuie pesynomamot:

3HaHUSI OCHOBHBIX IPUHLIUIIOB U MIPABUJI OTHOILIEHHUS K dKUBOW MPUPOJIE;
pa3BUTHE IO3HABATENbHBIX MHTEPECOB, HANPABICHHBIX HA W3YYEHUE KUBOU
IPUPOABL;

Pa3BuTue WHTENNEKTyalbHBIX YMEHUW (JOKa3bIBaTh, CTPOUTHh PACCYKICHUS,
aHaJIM3UpPOBATh, CPABHUBATH, JI€JIaTh BBIBOABI U IPYyroe€);

ACTETHUYECKOTO OTHOUIECHUS K KUBBIM OOBEKTaM.

Memanpeomemmnule pe3yibmamol:

OBJIQJICHUE COCTABIISIONIMMH HCCIIEIOBATENILCKON U MMPOEKTHOM AESATEIBHOCTH:
yMEHUE BUIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIJBUIaTh TUIIOTE3bI, JaBaTh
ompeNeNieHusT  TMOHATHSAM, KiIacCU(UIMPOBaTh, HaOMOAaTh, IMPOBOAUTH
AKCIIEPUMEHTBI, J€JaTh BBIBOJBI M 3aKIIOUYECHHS, CTPYKTYpHUpPOBaTh MaTepHal,
OOBSICHATD, JOKA3bIBaTh, 3AIIMUILIATH CBOU UJICH;

yMeHHe paboTaTh C pa3HbIMU HCTOYHHMKAMHU OHOJOTHYEeCcKOW HHGPOpMAIINH,
aHAJIM3UPOBAaTh U OIEHUBATH MHGOPMAINIO, MPeoOpa3oBbIBaTh WHEGOPMAILIHIO
U3 OJIHOM ()OPMBI B APYTYIO;

YMEHUE aJ€KBaTHO HCIOJIb30BaTh pEUYEBbIE CPEACTBA ISl JAUCKYCCUU U
apryMEHTallMd CBOEM TMO3WIIMM, CpPaBHUBAaTh pa3Hble TOYKU 3pEHMUS,
apryMEHTHUPOBATh CBOIO TOUKY 3PEHHUS, OTCTAUBATh CBOIO MO3UIIUIO.

Ilpeomemmnuie pezynomamol:

1. B no3naBarenbHON (MHTEIJICKTYaIbHOM) cdepe:

® BBIJICIICHUE CYIIECTBEHHBIX MPU3HAKOB OHOJIOTHYECKUX OOBEKTOB U
IPOLIECCOB;

e Kiaccuukamuss — OMPEACICHHE MNPUHAIICKHOCTH OHOIOTHYECKUX
00BEKTOB K OTPEIEICHHON CUCTEMAaTHYECKON TPYIIIIE;

e 00BACHEHHE POJIU OMOJIOTUHU B MIPAKTUUIECKON IEITETLHOCTH JIFONEH;

® cpaBHEHHE OHOIOTHYECKUX OOBEKTOB M TMPOIIECCOB, YMEHUE JIeNaTh
BBIBOJIBI U YMO3AKJIIOUCHHS HA OCHOBE CPABHCHHSI;

® yMEHHE padoTaTh C OMPEIACTUTENIMH, TA00PATOPHBIM 000PYIOBAHNEM;

® OBJIAJICHHEC METOAaMHU OHOJOTUYECKON HAyKHW: HAONIONEHWE W OIHCAHHE
Ounonornyecknx OOBEKTOB M TIPOIECCOB; IMOCTAHOBKA OWOIIOTHYECKUX
AKCIIEPUMEHTOB M OOBSICHEHHE MX PE3YIBTATOB.

2. B IeHHOCTHO-OpUEHTAIMOHHOM cdepe:

® 3HAHHC OCHOBHBLIX IIPpAaBWJI IIOBCACHUS B IIPHUPOIC,
® AaHaJIM3 U OLCHKAa HOCJ'IGI[CTBI/II‘/'I ACATCIbHOCTH YCJIIOBCKA B IIPUPOAL.

3. B cdepe TpynoBoi 1eSITEILHOCTH:



® 3HaHWE U COOIIOICHUE TPaBUi pabOThl B KaOUHETE OHOJIOTHH;

e coOmrofeHWe NpaBwil  pabOThl €  OHOJOTMYECKMMH  NpubopaMu U
WHCTPYMEHTAMH.

4. B sacreTnyeckoit cepe:

® OBJAJICHHEC YMEHUEM OIICHHWBAaTh C 3CTETHUYECKOM TOUKU 3pPEHUS OOBEKTHI

YKUBOW IIPUPOJBI.
Yuawuecs 6yoym znamo:

* yYaluiicsi yMeeT MOHMMAaTh MPOIECChl, TPOUCXOASAIINE B OKPYKAIOIEM MHUPE
Ha OCHOBE COOCTBEHHBIX HAOJIOACHUN U €CTECTBEHHOHAyYHOTO MOJIXO/a,
dbopmynrpoBaTh HAYYHO 0OOCHOBAHHBIE BBHIBOJIBI,

* yYaluiics BIaJeeT HaBbIKAMM aHalM3a WH(POPMAIMU U MPEICTABICHUS MEepeT
ayaIuTOpueH pe3ylnbTaToB CBOEH padoThI;

* yYalUiCs JIEMOHCTPUPYET OTBETCTBEHHOE OTHOIIEHUE K MPHUPOAE POIHOTO
Kpasi, MPUPOTHOMY JIOCTOSTHUIO CBOCH CTpPaHBbI, IIJIAHETHI B I[EJIOM;

* yyamuiics BiajgeeT HHGOPMAIMOHHBIM TOTCHIIMAJIOM O IYTSAX MOCTPOCHUS
WHUBUIYaJTbHON TPO(ECCHOHAIBHON TPACKTOPUH.

Yuawuecs 6yoym ooyuenwi:

* yYaluiics BiIaJeeT JIabopaTOpHBIMHU IPHUOOpaMU;

* JIEMOHCTPHUPYET HEKOTOpble MopdomMeTpuueckrue U (PU3noIoruyecKue nokazareiu
3I0POBBS IIKOJIbHUKOB;

* yMeeT CTaTUCTHYEeCKU 00pabarbiBaTh pe3ynbTaThl HCCIEAOBAHUIM;

* YMEET NPE/CTABISTh CBOU PE3YIBTAThI MIEPE ayTUTOPUEH;

* ymeeT paboTarh ¢ HayYHOU JIUTEepaTypoi;

* ymeeT oQOopMIISTh pe3yabTaThl CBOMX MCCIENOBAaHUI B BHJIE TE3UCOB pedeparoB U

CTaTeu.

Paznen 2. Kommiekec OpraHM3alMOHHO-NEXArOTHYeCKHX  YCJIOBHH,
BKJIIOYAKOIIUA (POPMBI aTTECTALMI)
CTpykTypa nporpamMmmbl

[Tpu n3yueHun pasaesaoB MIKOJIbHUKKA CMOTYT IMOYYBCTBOBATh CE€0sl B POJIM YUEHBIX

U3 pa3HbIX obnacret 6monoruu. botannka — Hayka 0 pacTeHUAX. 300JI0THs — HaykKa,
MpPEAMETOM H3YyYEHHs] KOTOPOW SIBIAIOTCA MPEIACTABUTENIM LAPCTBA KUBOTHBIX.
Muxkonorus — Hayka o rpubax. duzmonorus — HayKa O KU3HEHHBIX IMPOIIECCaX.
DKoJIorus —  HayKa O B3aMMOJCHCTBUSIX OPTraHU3MOB C OKpYXKaroUed Cpenoil.
bakrepuonoruss — wnHayka o Oakrtepusx. OpHHTONOTHST — paslen 300JI0THH,
MOCBSIIICHHBI M3Y4YEHUIO NTHUIl. buoreorpaduss — Hayka, KoTopas H3ydaeT
3aKOHOMEPHOCTH TeorpauyecKoro pacmpoCTPaHEHUSI U PACTIPEICIICHNUS OPTaHU3MOB.
Cucrematnka — Hay4yHas AWCIUIUIMHA, O KJIACCH(DUKAIMU >KUBBIX OPTaHU3MOB.
Mopdonorust uzydaet BHEITHEE CTPOCHUE OpPTaHu3Ma.

2.1. ConepxaHue mporpaMmbl

COAEPXAHUE

NEPBBINA I'OJl OBYYEHUSA

Ilnanupyemble pe3yJjbTaThl:
JIn4HOCTHBIE:
- 3HAHHUE OCHOBHBIX MPHUHIMIIOB U MPAaBUJ OTHOLIEHMS K >KMBOM MPUPOIE, OCHOB
3I0pOBOT0 00pa3a *U3HU U 310pOBbeCcOEpEraronX TEXHOIOIUi;



- (popMupoBaHUE MOHUMAaHUS IEHHOCTH 37J0POBOT0 U 0€30MacHOro o0pasa KU3HU;

- c(pOpMUPOBAHHOCTh MO3HABATENIbHBIX MUHTEPECOB U MOTHUBOB, HAIpPaBJICHHBIX Ha
U3Y4YEHHE >KMBOM NPHUPOJbI; HHTEIJIEKTyaJbHBIX YMEHUN (JO0Ka3bpIBaTh, CTPOUTH
paccyxAeHus, aHaJIU3UPOBaTh, CPAaBHUBATh, JI€JaTh BBIBOABI M JIp.); 3CTETUYECKOTO
OTHOILIEHHUS K )KMBBIM OOBEKTaM.

MertanpeamerHbie:

- YMEHHUE OpPraHHU30BaTh CBOIO YUYEOHYIO JEATEIbHOCTh: ONPEEIATh LEIb padoThI,
CTaBUTh 3aJ]auM, IJIAHUPOBATh — OMPEAEIATh IMOCIEI0BATEILHOCTh JACHCTBUM U
POTHO3UPOBATH PE3YJAbTaThl paboThl. OCYHIECTBIATH KOHTPOJIb M KOPPEKIHUIO B
ciyyae OOHApY)XCHHS OTKJIOHCHMM U OTJAWYUN TNpU CIUYECHUU PE3YJAbTaTOB C
3aJlaHHbIM 3TaoHOM. OlleHKa pe3yiabTaToB pabOThl — BBIIEJIEHUE U OCO3HAHHE
ydaluuMcs TOro, YTO YK€ YCBOGHO W 4YTO €Ile MOAJIEKHUT YCBOEHHIO, OCO3HAHUE
Ka4yeCcTBa U YPOBHS YCBOEHUS,

- OBJIaACHHC COCTAaBIAOIIINMMHU HCCHCHOB&TCHLCKOﬁ u HpOGKTHOﬁ ACATCIIBHOCTH,
BKJIrO4asa YMCHUA BUIACTDH HpO6J'IeMy, CTaBUTDb BOIIPOCHI, BBIABUT'ATh THUITOTC3bI, 1dBATH
OIIpCACIICHUA IIOHATHAM, KJ'IaCCI/I(bI/IIII/IPOBaTB, Ha6JIIOJIaTI), IMPpOBOOAUTDH
OKCIICPUMCHTBI, [OCJIATb BbIBOALI W 3aKJIIOUCHUA, CTPYKTYpUPOBATH MaTCpHUall,
O6T)}ICH}ITB, JOKa3bIBaTh, 3alliMIIIaTb CBOU UJICH,

IIpeanmeTHbIC:

- yMeHHE padoTaTh C Pa3HBIMH HCTOYHUKAMU HH(OpPMAIWU: TEKCTOM YydueOHHKA,
HayYHO-TIONYJISIPHOW JTUTEPaTypoOi, CIIOBApSIMH W CIPaBOYHUKAMU; aHAIU3HPOBATH U
OIICHUBATh MH(POpPMAIIHIO, TPEOOPA30BBIBATE €€ U3 OAHOU (OPMBI B JIPYTYIO;

- YMCHHUC CO3aBaTb , IPUMCHATDH U Hp606paSOBBIBaTI> 3HaK1u U CUMBOJIBI, MOACIN H
CXCMBbI OJIA PCIICHUA y‘{€6HI>IX N ITIO3HABaTCJIBHBIX 3aJa4

- yMeHHe paboTarb C pPa3HBIMU MCTOYHHKAMH OHOJIOTHYCCKON HH(POPMAIIHH:
HAXOIUTh OWOJIOTMYECKYI0 MH(MOpPMAIMIO B TEKCTE yuyeOHUKA, HAYYHO-TIOMYJISIPHOM
TuTeparype, OMOJIOTHYECKUX CIOBAPSAX U CIPABOYHHKAX.

Yuawuecs 6yoym snamo:

yMEET BBIICIATH CYIIECTBCHHBIE NPHU3HAKK OMOJOTUYECKUX OOBEKTOB
(OTIMYUTENBHBIX MPU3HAKOB KUBBIX OPraHU3MOB; KJIETOK U OPraHU3MOB PACTEHHIA,
rpu0oOB U OaKTEepHIii;

yMEET OOBSACHITH POJIb OMOJOTMM B MPAKTUYECKOW IEATENbHOCTH JIIONEH;
MecTa WU POJU 4YeJOBEKa B MPUPOJE; POACTBA, OOIIHOCTH MPOUCXOXKICHUS H
ABOJIIOIUMA PACTEHHUM M KMBOTHBIX (HA MPUMEpPE COMOCTABICHUS OTIAEIbHBIX TPYIIN);
pPONM  PaA3NUYHBIX OPraHW3MOB B JKM3HW UEJOBEKAa; 3HAYCHUS OMOJOTHYECKOTO
pazHooOpa3ust g cCoXpaHeHus: ouocdepsl;

YMEET CpaBHUBATH OMOJIOTMYECKHE OOBEKThl W TMPOIECChl, YMEThb JeJaTh
BBIBOJIbI U YMO3AKJIIOYEHUSI HA OCHOBE CPABHEHHSI;

yMEET BBIABIATH MPUCIOCOOJICHUS OPraHU3MOB K cCpele OOUTaHWsI; THUIIbI



B3aMMOJICICTBUSI Pa3HBIX BUJOB B DKOCUCTEME; B3aUMOCBSI3H MEXKIYy OCOOCHHOCTSIMU
CTPOEHUs KIIETOK, TKAHEH;
Yuawuecs 6yoym obyuenwi:

BIazeeT  mOpaBwiaMu  pabOTbl C  OMOJOTMYECKHMMHM  IpubopaMu U
WHCTPYMEHTaMH (TpernapoBalIbHbIC UIVIbI, CKAJIbIIEH, JTYTIbl, MUKPOCKOIIBI).

yMEET CpaBHUBATh OHOJIOTUYECKHE OOBEKTHl W TMPOIECChl, YMEThb JejaTh
BBIBOJIbI M YMO3AKJIFOUCHUSI HA OCHOBE CPABHEHUS

BBenenue. ( 2 yaca) Bo BBejeHUM ydalllMecs 3HAKOMATCS C IJIAHOM palOOThl U

TEXHUKOM 0€30MaCHOCTHU MPH BBHINOJTHEHUHU JTA00PATOPHBIX PadoT.
1. 3 yero coctout pacrenue? (20 yacos.)
CrpoeHue pacTUTENBbHON KIETKH.
Teopus Kopenb. Bunbsl kopueii. BerBnenue xopHs. 3HaueHue kopHsa. [loGer.
Crpoenue nobera. Ctpoenue nouek. Bumonsmenenus moOeron
JIuct. Crpoenne koxulbl aucta. CTpoeHHE MAKOTU JINCTA. 3HAYEHUE KUJIOK JIMCTA.
Brinenenue pacrenueM kuciopona. Mcnapenue Boabl pactenreM. Jlucrona.
Cre6enb. Ctpoenue ctedinss. OyHKIUU cTeOms
[IBeTok. CTpoeHUE U 3HAUCHUE LIBETKA.
[Tnonpr. Ctpoenue u 3HaueHue. CrocoObl pacpoCTpaHCHUS
Cems. CTpoeHHE U COCTaB CEMSH
IIpaxmuxa JlaboparopHas padora «CTpoeHUE KOKHUIIBI JTYKay.
JlaGoparopHas pabota «/IBuKeHHE [IUTOILIa3MbD)
JIaGoparopnas pabora «OnpeneaeHue 30Hbl POCTa KOPHSI»
JlaGoparopnas pabora «CTpoeHHE TOYEK»
OmneiT «Beraenenue kuciiopoaa pactreHnem». OnbiT «VcrapeHne BoJbl JINCThSIMU
[Ipaktuyeckas pabora «OrmpezaeneHue Bo3pacTa CTBojia Mo cruiy» JlaboparopHas
pabora «IlepenBmkeHue BOABI U MUHEpAJIbHBIX cojed 1o crebmo» JlabopaTopHas
pabora «JIBmKeHHE OpPraHWMYECKHX BeIIeCcTB Mo cTeOmo» Jlaboparopnas pabota
«Ctpoenue cemenn (aconn» Jlaboparopuas padora «CTpoeHHE CEMEHU MIICHUIIBDY
JIaboparopnas pabora «CocTaB ceMsiH»
2. Kak :kuBet pactenue? (11 yacon)
Teopusa. Kak mnuraercs pactenue? BosznymnHoe nutanue pacteHuil. IlouBenHoe
nuTaHue pacteHuit. Ynoopenus. Buasl ynoOpenuii. [luranue u pocT mpopoCTKOB.
Kak pacter pactenme? PocT kopueit um moOera. Kak MOXXHO TOBIHITH Ha POCT
pacteHus. Bo3nelicTBHE 4YellOBEKa HAa KOPHEBBIE CHUCTEMBI KYJIBTYPHBIX PaCTCHUM.
OO6pabotka mouBsl. [lonuB U ocymeHue mouBbl. @OpMUPOBAHUE KPOHBI PACTCHHM.
[lpumunka u nukupoBka. Jpimut au pacteHue? Jlpixanue kopHel. JlpixaHue
muctheB. Jpixanue cemsaH. Kak aBuraercs pacrenue? J[BmkeHUE CTEOIIS U JINCTHEB.
Kak mpopacraer cema? VYcinoBus npopactanusi ceMsiH. BexoxkecTb cemsiH. Cpoku
nocesa. [ myOnHa 3a/1e7IK1 CEMSIH.
IIpaxkmuxka. 1lpakTudeckas padora «O0pa3zoBaHUE OPraHUYECKUX BEIIECTB HA CBETY»
[Ipaktuueckas pabora «BnusHue ynoOpeHuil Ha pocT pacteHus» [lpakTuueckas
pabora «IIpumunka rmaBHoro kopHsi» Ilpaktuueckas pabora «Pa3BuTHe OOKOBBIX
1o0eroB»
[Ipaktuueckas padora «BnusiHue GUTOrOPMOHOB Ha POCT U PA3BUTHUE PACTCHUII»
JlabopatopHast pabota «Pa3BuTHE MPOPOCTKOBY



OnbIT «3Ha4eHNE BO3yXa IS pOCTA U PA3BUTHS KOPHEN)

OmnbIT «/IpIxaHue TUCTHEB

OnbIT «/IpIxanue ceMsaH»

[Ipaktuueckas pabora «JIBmwxeHue crebns pacteHus» I[lpaktuueckas paborta
«/IBUKEHUE JTUCTHEBY

[Ipaktuyeckas pabora «BiusHUE pa3IUYHBIX YCIOBUH Ha MPOPACTAHHUE CEMSH»
[Ipaktuueckas padora «OnpeneneHne BCX0XKECTH CEMSHY

3. BeipacTu cam. (6 yaca)

Teopus. llpruMeHEHHE MOMYYEHHBIX 3HAHUW Ha TpakTuke. O3eJICHEHUE HIKOJIbHBIX
kaym0. [locaaka u yxoa 3a pacTeHUSIMU.

Ilpakmuka. Tlpaktuueckas pabora «[locaaka cemMsiH B KOHTEHMHEPHI U OTKPBITHIN
rpyHT» [lpaktudeckass pabora «llukupoBaHue paccajabl IBETOYHBIX KYIBTYP»
[Ipaktuueckas pabota «Bricagka paccaabl IBETOUHBIX KYJIBTYP B OTKPBITHIN TPYHT»
[IpakTuueckas pabota «YX0/ 3a IIBETOYHBIMU KITyMOaMu»»

4.0T MuKkpockona a0 muxkpoouosoruu (17 yacon)

Teopusa. YcrpoiicTBO  MuKpockoma. [IpaBuna paboThl € MHUKPOCKOIIOM.
[IpurotoBinenue  npenaparoB  McTopus  OTKPBITHS  MHKPOCKONA.  YUEHBIC
UCCJIE0BATENN, BHECUIME BKJIA/ B U3yYEHUE MUKPOOPTaHU3MOB.

Opaniy3ckuit mukpoouonor Jlyn Ilacrep (1822 — 1895r), HeMeukuil ydeHBII
Po6ept Kox
(1843 — 1910r) OCHOBOMNOJOXHHKH COBPEMEHHOH MHKpoOHonorun. OCHOBHBIC
HaMpaBJIeHUS COBPEMEHHON MUKPOOUOJIOTUH: TEHETUYECKAst U KIIETOUHAsI MH)KEHEPHS,
UCIIOJIb30BAHUE MHUKPOOPTraHU3MOB M MPOAYKTOB HX JKU3HENEITEIbHOCTU B
IIPOMBIIIJIEHHOCTH, CEJIbCKOM XO3SMCTBE M MEIUIIMHE, 100bIYa HE(PTH U METAJUIOB,
OYMCTKA BOH, MOYB, BO3AyXa OT 3arps3HUTENEH, MNONJIEpkKAaHUE K COXpPaHEHUE
MOYBEHHOTO TUIOAOPOAUS. YCTPOHCTBO MHUKPOCKONA M TpaBWiia pabOThl C HUM.
[TpaBuia o6parieHus ¢ 1a00paTOPHBIM 00OPYIOBAHUEM.

XuMHS ¥ OUOJIOTHS. XUMHYECKUM COCTaB KMBOM KJIETKU: HEOpraHWYecKue (Boaa
U MHHEpAIbHBIC COJIM) W OpraHudeckue (OeNKH, KUPBI, YIJIEBOAbI, BUTAMHHBI)
BelecTBa. buosiornveckas posib BOABI B KHMBOU KileTke. doTocuHTe3. XIIOpOHUILII.
buonorundeckoe 3HadeHNE KUPOB, OCIKOB, FPUPHBIX MACEI, YITIEBOJOB U BUTAMUHOB
JUISL JKU3HEESTEIbHOCTH OPTaHU3MOB.

Knerka - ennHuLa CTpOEHUS, )KUZHEAECATEIBHOCTH, POCTA U PA3BUTHSI OPTAHU3MOB.
MmuorooOpasue kietok. CTpoeHHe Tpo - U DYKApUOTHUECKOW KieTku. JleneHue
KJIETKHU.

B3aumocBsa3p cTpoeHuss u (QyHKIIMH 4YacTeld M OPraHOWIOB KIETKH - OCHOBa €€
uenoctTHocTu. CpaBHUTENbHAS XapaKTepUCTHKA KJIETOK PACTEHUM, >KUBOTHBIX,
Oaxrepuii, rpu0oB. McciemoBanust MPUPOIBI C TOMOIIBI0 MUKPOCKOTIA.

Bunbl Tkanel, oTiiM4Kre pacTUTENIbHOW TKAHU OT KMBOTHOW, OCOOEHHOCTHU CTPOCHHUS
1 (QYHKITUU TKaHEH.

JlemoHCTpaunu

. Komiekuust roroBbIX MUKPOITPENAPATOB.

Ilpakmuka.  llpaktuyeckass pabora Ne 7-16. VYcTpoWCTBO  MHUKPOCKOIIA.
[IpuroroBnenue u wuzydeHwe MukpornpenaparoB. lIpaBuna paboTbl ¢ UUPPOBBIM
MHKPOCKOIIOM.



IIpuroroBneHne MHKPOIPENAPATOB KIETOK KOXKHIBI YEHIyH JIyKa, KJIETOK JIMCTa
ANIOAEH, TUIOA0B TOMATa, IIUITIOBHUKA U JP.

Pabota ¢ roroBeIMH IpenaparamMu TKaHe.

TBopueckast mactepckas «Co3gaHue MOIEIIH KIETKI.

5. bakrepuu (7 4)

Teopus. YcnoBusi xu3Hu Oaxtepuit. dopMa M CTpPOCHHE OaKTEPUATBHBIX KJIETOK.
Buemnue u BHyTpeHHuUe CTpYyKTyphl. [loBenenue Oaxtepuii. CriocoObl MUTaHWUS.
Pacnipoctpanenue u 3HaueHue Oaxrtepuil. Ponb Oakrepuit B Ouocdepe: Oakrepuun

THUCHUS — MUHEpalIu3alds OPraHWYECKHX BEIICCTB; OaKTEpPHH ITIOYBCHHBIC —
MoYBOOOpa3oBaHue; OakTepuu a3z0THUKCUPYIOIIHE — OOOTrallleHHe TOYBBI a30TOM;
[MaHOOAKTEPHUH.

3HaueHue OakTepuil B JKU3HU UYEJIOBEKA - TOJIOXKHUTENIbHAsI POJIb B XO3SMCTBEHHOU
NESATeIbHOCTH: MOJIOUHOKHCIIbIe, OakTepuu OpOXKEeHHS; OTpUIlaTeNIbHAas — THHCHUE
NPOJAYKTOB MHUTaHUs, MATOTE€HHbIE OaKTepuu BO3OyAuTETU OOJIE3HEW y dYeloBeKa,
KUBOTHBIX U pacTeHuil. Meroabl OopsOBl ¢ Oakrepusmu. [lactepusanus,
CTeprIM3anus, 1e3uH(EKIus.

Ilpakxmuxa. Tlpaxtuyeckass pabora No 17-19. IloceB um HaOmoneHuE 3a POCTOM
Oakrepuii. baktepuu 3yoHOro HanéTa.

baxrepun kapTodenbHON MaJT0YKH.

6. IlnecueBbie rpudbI (6 4)

Teopus. TpuObl mpencraBUTEIM 0COOOr0 MapcTBa >XUBOM mpupoabl. [IpuzHaku
rpuboB. Knaccuduxkanus rpu6oB. OcOOEHHOCTH TIECHEBBIX TPUOOB.

3HayeHue IIeCHEeBBIX TpuOOB. [poxoku. CTpoeHue U poyib JPOXKKEH B KU3ZHU
YEJI0BEKa.

Ilpakmuka. Tlpaktudeckas padora Ne 20-22. BripamuBaHue H HCCIEIOBaHUE
mwiecenu. Mykop, [lenurumn.

Brnusinue TemriepaTypbl Ha POCT IUIECHEBBIX U IPOKKEBBIX TPUOOB.

7. Bonopoc.au (8 1)

Teopusi.  MUKpPOCKONIMYECKUE  BOAOPOCIM — TIpyHla HU3MHUX  PACTCHU.
OnHOKIIETOYHbIE, MHOTOKJIETOYHBIE M KOJOHUANbHBIE Bomopociau. OcoOeHHOCTH
CTPOCHUSI U KU3ZHENESITEIbHOCTU. 3HAUEHUE BOAOPOCIECH B MNPUPOAE U KU3HU
YeJI0BEKa.

IIpakmuxka. 1lpaxtuueckas padbora Ne 23-24. N3yyeHnue oJHOKIETOUYHBIX BOAOPOCIEH
10 TOTOBBIM MUKpOIIpenaparam Impenaparam.

Bonopocnu — oburarenu akBapuyma.

8. Jlaboparopus «buonnaukamus» (S 4)

Teopus. buonHaukanus okpyxarouien cpensl. Jluxenonnaukanus. toropoe 3anstue.
IIpakmuxka. TlpakTuueckast padora Ne 25-26.UccnenoBanre TOKCHYHOCTH OTXOJOB C
MIOMOUIBIO OBCA MOCEBHOTO.

9. Paccka3bl o 6uosioruu (20 yacon)

Teopus. buonuka, ee Buabl. HelipoOnoHuka. ApXUTEKTYpHO-CTPOUTEIbHAS OMOHUKA.
buotek. buomnmeruka. buomumukpus. Mitorosoe 3anstue.

VYuennueckas koHpepenuus. «Boiaaronecs onomaoruy. «Mctopust Guonorum.
Konkypc coobmiennit ydammuxcs. «Moe mo0uMoe XKUBOTHOE». «17 COBpEeMEHHBIX
TEXHOJIOTH1, KOTOPbIE JIFOAN TT03aUMCTBOBAJIN Yy PUPOIBD».



Ilpakmuka. IlogroroBka © 3ammra TBOPYECKUX OTYETOB O IIPOBEACHHOU
HCCIIEI0BATENIbCKOM padoTe.

JlanHble 3aHATUS TPOBOAATCS B (hopMe KOH(EPEHIIMU I KPYIJIOTo cTojia (B TEUEHUE
roja). Yyamuecs BBICTyNAlOT C KPaTKUMU TBOPYECKMMH OTYETAMH MO W3YYEHHBIM
npo0iemMam, pacCcKas3bIBalOT O PE3YIbTaTax CBOMX MCCIEAOBAHUM.

10. «JIaGopaTopus JleBenryka» (5 4yacoB)

Teopus. Metoapl HaydyHOTO UccienoBanus. JlaboparopHoe 060pynoBaHrue U NpUOOPHI
JUISL HAyYHBIX HMccaenoBaHuid. Mctopust n300peTeHuss MUKPOCKOIIa, €ro YCTPOMCTBO U
npaBuia padoThl. TeXHUWKa MPUTOTOBIEHUS BPEMEHHOrO MUKpompernapara. Pucyem
10 MpaBUjIaM: IpaBuiIa OMOJIOrMYECKOTO PUCYHKA.

Ilpakmuueckue nadopamophule pabomoi:

- YCTpOKCTBO MUKPOCKOIIA

- [IpuroroBnenue n paccMarpuBaHUE MUKPOIIPENAPaTOB

- 3apucoBKa OMOJOTUYECKUX OOBEKTOB

Ilpoekmmno-uccnedosamenvckan 0esmenbHOCHb:

- Munu — wuccnenoBanue «Mwukpomupy» (pabora B rpynmnax ¢ HOCIEAyIOIIeH
npe3eHTaluein).

11. IIpakTuyeckas 6oranuka (16 yacon)

Teopus. ®enonornyeckue HabmoneHus. Beaenue nueBHuka Habmonenui. ['epbapmii:
o0opynoBaHue, TEXHUKa cOOpa, BBICYIIMBaHMS U MOHTHpOBKH. [IpaBuia pabota c
oTnpeAeNuTeNsIMuU (Te3a, auTuTe3a). MopQoaornyeckoe OrnrMcaHmue PaCTeHU 110 TIJIaHy.
Penkue u ucuezaromue pacteHus: bamkoprocraHa.

IIpakmuxka. IIpakmuueckue u 1adopamopHsie padomul:

e Mopdonoruueckoe onucanue pacTeHH

e OrmpezeneHue pacTeHWid 1Mo repObapHbIM o0pa3liaM W B O€3JIMCTBEHHOM
COCTOSIHH

e MoHTupoBKa repoapus

Ilpoekmmuo-uccnedosamenvckan 0eameabHOCHb:

e Cosznanue karajora «BwumoBoe pa3zHooOpa3ne pacTeHH MPHUIITKOIBHON
TEPPUTOPUN»

e IIpoekr «Penkue pactenuss KpacHosipckoro kpas»

12. IIpakTu4yeckas 300/0rus (7 4acoB)
Teopus.

e 3HAKOMCTBO C CHUCTEMOM >KMBOH MPUPOABI, HAPCTBAMU MKUBBIX OPraHU3MOB.
OTnuunTenbHble MPU3HAKK KUBOTHBIX Pa3HBIX LAPCTB M CHUCTEMAaTHUYECKUX
TpyIIIL.

e JKu3Hp KMBOTHBIX: OIIPEIEICHUE >KUBOTHBIX MO ClieJaM, MPOAYKTaM
KU3HenesITeNbHOCTU. OnrcaHue BHEIIHETO BUJIa KUBOTHBIX MO miaHy. O yeM
pPacCKa3bIBAIOT CKEJIEThl >KUBOTHBIX (TasieoHTosiorusi). [luieBbie LEMOYKH.
Ku3zHb KkMBOTHBIX 3UMOM. [Togxopmka nTu.

lIpaxmuxa.
Ilpakmuueckue u 1ab6opamopmsvie padomoi:

e Palora no onpeneneHuo )KUBOTHBIX

e (CoCTaBJICHHE MUILIEBBIX LETIOYEK



e OmnpeneneHne dKOIOrHYECKON TPYIIIbI )KUBOTHBIX 110 BHEIIHEMY BUAY

e @deHomornyeckue HadIonAeHHs «3UMa B KU3HU PACTECHUM U )KUBOTHBIX)
IlIpoexmmno-uccnedosamensvckasn 0eaAmeaIbHOCMb:

e MuHu — uccnenoBanue «lITULBI HA KOPMYILIKEY

e Jlpoekt «KpacHas kHura ;xuBOTHBIX KpacHosipckoro kpas»
13.buonpakTuxkym (6 yacon)

Teopus. YuebHO - HcclieoBaTebCcKas eaTeNbHOCTh. Kak mpaBuibHO BBHIOpATh
TEMY, OINpPEAECNUTh LEJIb W 3aJa4u HccienoBaHusd. Kakue CylecTByrOT METOBI
uccienoBanuil. IlpaBuna odopmienuss pesynapraroB. McTounuku wuHPOpManuu
(bubnuoreka, uHTEpHET-pecypchbl). Kak odopmuTh nuCbMEHHOE COOOIIEHHE U
npe3eHTauuto. OcBoeHHMe M OTpadOTKa METOAMK BbIpAIIMBAHUS OHOKYIBTYP.
BoinonHeHne  camMOCTOSITENBHOTO — MCCIIEJOBAHHMS 1O  BBIODAHHOMY  MOAYIIO.
[IpencraBnenue pe3ynbraroB Ha KoHpepeHuuu. OTpaboTka NPaKTHUECKOM YacTu
OJIMMITMAIHBIX 3aIaHUH C LEJbI0 TUarHOCTUKY MOJYYEHHBIX YMEHUIN U HABBIKOB.
Ipaxmuxa.

Ilpakmuueckue u nadopamopuvie padomoi:

e Pabora ¢ uadopmarueit (mocemieHue OUOIMOTEKN)

e OdopmiieHne nokiIaaa v MPE3EHTAIMH 10 ONPECICHHON TeMe

Ilpoekmmno-uccnedogamenvckan 0eamenbHOCMb:

Monyiab «@U3H0J0THA PACTCHUH»

e JIBrmkeHHE pacTEeHUMN

e BiMsHuEe CTUMYIATOPOB POCTA HA POCT U Pa3BUTUE PACTECHUN

e [lpopacranue cemsH

e BiMsHue NPULIUIIKU HA POCT KOPHS

MonyJib «IKOJIOTHYEeCKHH MPAKTHKYM

e OmpeneneHne CTETICHU 3arps3HEHUS BO3AyXa METOIOM OMOWHIUKAIIHH;
e OmpeneneHue 3abUICHHOCTH BO3/IyXa B TOMEIICHUIX
BTOPOW 'O/l OBYYEHUSI
IlnanupyemMble pe3yJbTaThl:

JINYHOCTHBIE:
- (opMupoBaHHWE OTBETCTBEHHOIO OTHOIICHUS K YYCHHIO, TOTOBHOCTH U
CITIOCOOHOCTH K CaMOpPa3BUTHIO W CaMOOOPa30BaHHIO Ha OCHOBE MOTHBAIUH K
00yYCHHIO U TO3HAHUIO

- (bOpMI/IpOBaHI/Ie JINMYHOCTHBIX HpeI[CTaBJIeHI/Iﬁ O IOCHHOCTH IIPpHUPOAbI, OCO3HAHHUC
3HAYMMOCTHU U 06HIHOCTI/I n100aJIbHBIX HpO6J’I€M YCJIOBCUCCTBA,

- popmMupoBaHHE KOMMYHUKAaTUBHON KOMIIETCHTHOCTH B OOIIEHUU U COTPYTHUYECTBE
CO CBEPCTHUKAMH, CTApIIMMU W MIAIIIAMH B TIpolecce o0pa3oBaTenbHOU
OOIIIECTBEHHO TOJIE3HOM, Y4eOHO-MCCIeI0BATEIHCKOM, TBOPUECKON U JAPYTUX BHUIOB
NEATENBHOCTH.

MeTal'[peI[MeTH]:Ie:



- yMeHue paloTarb C pa3sHbIMM HMCTOYHUKAMH HH(OpPMAIMU: TEKCTOM Y4YEOHMKA,
HAy4YHO-TIONYJISIPHOM JIMTEPATypOil, CIIOBapsIMU U CHPABOYHMKAMU; aHAJIU3UPOBATh U
OLICHMBATh UH(OpMAIHIO, TPeoOPa30BbIBATh €€ U3 OAHOU (DOPMBI B IPYTYIO;

- YMCHHUC CO3daBaTb , IPUMCHATDL U Hp606pa3OBBIBaTB 3HaKH U CUMBOJIbI, MOACIIN H
CXEMbI OJId pCIICHUS y‘le6HBIX H IIO3HABAaTCJIBHBIX 3ada4

- yMeHue paboTarb C pa3HbIMM HCTOYHHUKAMHU OHOJIOTHYECKOW HHGPOPMAIUN:
HAXOIUTh OWOJIOTMYECKYI0 MH(OpPMAIMIO0 B TEKCTE y4yeOHUKA, HAYYHO-TIOMYJISPHOM
JuTeparype, OMOJIOrHYECKUX CIOBAPSAX U CIPAaBOYHHUKAX

IIpeamerHsbie:

-00bsSICHEHHE PO OUOJIOTHM B MPAKTUYECKOU NIEATEbHOCTH JIIO/IEH; MeCcTa U POiu
YeJIoBeKa B MPHUPOJIE; POACTBA, OOIIHOCTU MPOUCXOXKJICHUS U 3BOJIOLMUU PACTEHHUU U
KUBOTHBIX (HA TPHUMEpPE COMOCTABICHUS OTAEIBHBIX TPYMI); POJIU Pa3IUYHBIX
OpPraHHW3MOB B JKM3HU 4YEJIOBEKA; 3HAYCHHUs OHOJIOrMYECKOro pasHooOpasus s
coxpaHeHust Ouocdepsr;

-@OpMHpOBaHI/IG OCHOB DYKOJIOTMYECKOM I'paMOTHOCTH ! CIIOCOOHOCTH OLOCHHUBATDb
mocJICACTBUA ACATCIIBHOCTH YCJIOBCKA B IIPUPOIAC, BIUAHHUC q)aKTOpOB pUCKa Ha
300POBBC YCIIOBCKA.

Yuawuecs 6yoym snamo:

yMEEeT aHaJM3UpOoBaTh, CPAaBHUBATH, KJIacCUPUIIMPOBATh U 000011aTh (aKTHI U
ABJICHUS. BBISBIATH NPUYUHBI U CIEACTBHS IPOCTHIX SBJICHUM.

yMEET  OCYIIECTBIATh  CpaBHEHUE, CEpHALMI0O U  KJacCU(UKAIHUIO,
CaMOCTOSITEJIbHO BBIOMpAsi OCHOBAaHUS W KPUTEPUU MJIA YKa3aHHBIX JIOTHYECKHUX
orepainuii; CTPOUTh KIACCU(UKAIIMI0O HA OCHOBE JTUXOTOMHYECKOTO JelieHus (Ha
OCHOBE OTPHIIAHHUS).

YMEET CTPOUTH JIOTHYECKOE PpACCY)KIIEHHE, BKIIOYAIOIIEEe YCTAHOBJICHHUE
NPUYHUHHO-CIIEJICTBEHHBIX CBA3EH.

YMEET CO3[aBaTh CXEMAaTHMYE€CKHE MOJEIU C BBIICICHUEM CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

YMEET COCTAaBJIATh TE3UCHI, PA3JIUYHBbIE BUIBI IUIAHOB (IMPOCTHIX, CIOKHBIX U
T.11.). [Ipeo6pa3oBriBaTh MHGOPMALIUIO U3 OJHOTO BUJA B APYToil (TAOIUIly B TEKCT U
np.).
Yuawuecsa 6yoym obyuenwi:

yYMEET BBIYUTHIBATH BCE YPOBHU TEKCTOBOUW MH(POPMAIIUH.

YMeer ompenensiTb BO3MOXHBIE HCTOYHUKM HEOOXOIHWMBIX CBEICHUHU,
MPOU3BOAUTH MOUCK MH(GOPMAIMHU, aHAJIU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTD.
BJIAJICET CPEACTBOM  (OPMUPOBAHMS  TO3HABATEIBHBIX CIY)KHT  y4eOHBIH
Marepual, U Ipex/ie BCEro MpoyKTUBHbBIC 3aJJaHUs YUeOHUKA.
BBenenne (2 uac). Bo BBeneHMM yuamivecs 3HAKOMSITCS C IJIJAaHOM padOThl U
TEXHUKOIN 0€30MaCHOCTHU MPHU BBIMOIHEHUHU J1A0OPATOPHBIX PadOT.
Tema 1. llurosorusa u rucrosiorus (15 gacon)
Teopusa. Crpoenue kinetku. Opra"Houabl. JKu3HeHHbIM LUK KiIeTKUA. KieTku



KUBOTHBIX M pacTeHuM. ['mcronorus — Hayka O TKaHAX. Buasl TkaHedl opraHusMma
yesioBeka. CBsA3b CTpOEHUS U (PYHKUIUN KIETOK U TKaHEH.

Ilpakmuxa. Jl.p. Nel Crpoenue yBenuuuteabHbiX npuOopoB. JL.p.Ne2 Hzyuenue
MHKpPOIIPENAPATOB pa3anyHbIX KiIeToK. JIL.p.Ne3 CpaBHeHHE KIETOK IKUBOTHBIX,
pactenuii, npocrermux. JI.p.Ne4 M3yuenue TkaHeu opranusma uenoBeka. JL.p.NeS
W3roroBnenne MUKpoInpenapara cockoda mekH.

Tema 2. OcHOBBI MUKPOOHOJIOTUN M BUpPYcoaoruu (19 yacos)

Teopus. baktepuu: CTpOEHHE, pa3MHOXEHHUE, cucTteMmaruka. llinecHeBbie TpUOHIL.
Crpoenne. PasmHoxenue. Cucrtemaruka. llutanue u apixaHue. ABTOTpOpB U
rerepotrpodnl. Jpoxoku. Xemocunte3 u (porocunte3. CanpoTpodsl ¥ mapasuThl.
bakrepuanbhbie 3a0oneBanus. Jleduenue u npodunaktuka. ['pruOkoBbie 3a001eBaHUs.
Jlnunast rurueHa. Bupycomorus — Hayka o Bupycax. CrtpoeHue u GU3HOIOTHS
BUPYCOB U OakTepuodaros. BupycHsie 3a0oneBanus. Bupyc CITIN/]a. \

Ilpakmuka. Jl.p. Ne6 WUsroroBnenwe Mukpornpenapara 3yOoHoro Hanéra. JIL.p.Ne7
N3roToBrieHre MUKpompenapatoB Mykopa uiau neHuuuiia. JLp.Ne8 WM3yuenwue
JPOKIKEN.

Tema 3. Ilapasurtosoruss u uMMmyHureT (18 yacos)

Teopusi. VIMMyHUTET W 3J0pOBbE€ 4YelOBeKa. Buiabpl uMMyHuTeTa. MeEXaHU3M.
Hapymenuss wummynutera. Asuieprud. HWMMyHUTET U mapasuTbl. OJKTO- W
sujonapasutbl. Mx Buael. IlpucnocoOienuss k mapasutusmy. [lmockue uepBH.
Knaccudpuxarmus. Ilukner passutus. Kpyrmieie yepBu. Krnaccudukanms. [uxoasr
pasButus. [IpodunakTruka reabMUHTO30B. JKTOMAPA3UThl — MEPEHOCUUKHU PA3TUUHBIX
3a0oneanuii. Mansipus. Connas Oonie3ub. Bumiu, kiemiu, OGnoxu — MEepeHOCUYUKH
3aboneBanuit. Tud. Uyma. Dunedanut. boprda ¢ mapazuramu.

Tema 4. «Muxosorusi. CucrteMaruka JieKapcTrBeHHbIX pactenui (10 yacos)
Teopus. Muxonorusi — Hayka o rpubax. Cuctemaruka rpu6oB. lllnamounsie rpuosI.
I'pubsr — mapasutel. MectooOuTanus. Muxopusza u cumOHu03. SITOBUTBIE TPUOHI.
Omnpenenenue sa0BUTHIX TpuboB. IlocmencrBust orpaBineHus. Jleuenuwe. Ilomp3a
rpuOoB.

Ilpakmuxa. JlekapctBeHHble pacTeHus. ['onocemennbie. X 3HaueHuEe sl 3I0POBbS
yenoBeka. [lokpeitocemennnie. Krmaccudukarnusa. Pabora ¢ omnpeneiauTenbHBIMU
KapTO4uKaMu, ompenenuTenssMu  pactenuid. [lpaktudeckas pabora «Pabora ¢
ONPEACTUTEIIMM

Tema 6. Xumus B neHTpe ecrecTBo3nanus (18 yacon)

Teopus. Xumus Kak 4acTb ecrecTBo3HaHus. [Ipenmer xumuu. Xumus — 4acThb
€CTECTBO3HAaHMUA. B3aMMOOTHOIIIEHUSI 4YEJIOBEKA M OKpyxarouiero mupa. IIpenmer
xumuu. Ouznueckue Tena u Beulectna. CpoiicTBa BeulecTB. [I[puMeHeHune BelecTB
Ha OCHOBE X CBOWCTB.

HabGmronenne u 3KCHEpUMEHT KaK METONIbl M3Y4YEHHUS €CTECTBO3HAHUS U XUMUMU.
HabGmronenne kak OCHOBHOW METOJ] TO3HAHMS OKPYXKAIOMIETO MHUpPA. YCIOBHUS
npoBeAeHus: HaOmonenus. ['unore3a. DkcrnepuMeHT. BeiBon. CTpoeHue miiaMeHu.
llpaxmuxa. JlJabopatopus u 000pyI0BaHHE.

MonenupoBanue. Mogens, MoaenupoBaHue. (OCOOCHHOCTH MOACIUPOBAHUS B
reorpaduu, ¢pusuke, ononoruu. Moaenu B Ouonorun. Myinsiku. Moaenu B ¢pusuke.
OnexkrpodopHas wmamuHa. [eorpaduueckue wmomenn. XUMHUUYECKHUE MOJICIIH:



npeiIMeTHble (MOAENM aToMa, MOJIEKYJ, XUMHUYECKUX U  IPOMBIIUICHHBIX

MPOU3BOJCTB), 3HAKOBHIE, WJIM CHUMBOJIbHBIE (CHMBOJBI 3JIEMEHTOB, (OPMYJIbI

BEILECTB, YPABHEHUS PEAKLIUNA).

XuMHuueckue 3Hakd U GopMysabl. XUMUYECKHUI AJIeMEHT. XUMUYecKue 3Haku. Mx

o003HavYeHue, Npou3HoIIeHue. Xumuuyeckue Gopmynbl BemecTB. Ilpocteie u

cloxHble  BemiecTBa. HMHaekcbl u kodp¢uuuentol.  KayecTBeHHBII U

KOJIMYECTBEHHBIN COCTAB BEIIECTBA.

XumMus W (uU3uKa. YHUBEpPCAJbHBIA XapaKTep TMOJOKEHUH MOJIEKYISPHO-

KHUHETHYECKOM Teopu. [IoHATHS «aTOM», «MoJIeKynay, «noH». CTpOEHUE BEIIECTBA.

Kpucrammueckoe cocTosHUE BemecTBa. KpHCTaIMYEeCKue pEeIIEeTKH TBEPIBIX

BeuiecTB. Juddysus. BbpoyHoBckoe paBukeHue. BemiecTBa MONIEKYISIPHOTO H

HEMOJIEKYJISPHOTO CTPOEHUSI.

ArperaTtHble cocTosiHUS BelecTB. [loHsTHE 00 arperaTHOM COCTOSIHUM BEIIECTBA.

duznyeckre U XuMu4yeckue siBineHus. ['a3oo0pa3Hble, )KUIKHE U TBEP/bIe BEIIECTBA.

Amop@dHbIe BelecTna.

Xumusi u reorpadus. CrpoeHue 3emum: sApo, MaHTUs, Kopa. Jlutocdepa.

MuHepanbl ¥ rOpHBIE MOPOAbl. MarMaTiueckue U 0cagouHble (HeOpraHu4eckue u

OpraHWYecKue, B TOM YHCIIE U TOPIOYHE) MTOPOJIBI.

XuMmus 1 6uonorusi. XuMHUYECKHil COCTaB KMBOM KIJIETKH: HeopraHudeckue (Bojaa u

MUHEpaJIbHbIE COJM) W OpraHudeckue (OenKH, >KUpbI, YIIEBOAbl, BUTAMHHbI)

BemiecTsa. buonoruueckast ponb Bojbl B xkUBOH KieTke. DotocunTe3. Xnopoduiii.

buonornueckoe 3HaueHHe KHUPOB, O€NKOB, 3(PUPHBIX Macel, YIJIEBOAOB H

BUTAaMUHOB JUISl )KM3HEAESITEIIbHOCTH OPraHU3MOB.

KagecTBeHHbple peakiuu B XuMHH. KadecTBeHHble peaknuu. Pacrno3nHaBanue

BEUIECTB C IIOMOINBIO KAYECTBEHHBIX pEaKNMi. AHAJIUTUYECKUH CHUTHAIL

OmnpenensieMoe BENIECTBO U PEAKTHB HA HETO.

Texnuka 6e3onacHocT. Mephl OKa3aHUs TIEPBOM ITOMOIITH.

O6opynoBaHue XxuMHYeckoil saboparopun. JlaboparopHas mocyna. PeakTuBBL.

Oco6eHHOCTHPAOOTHI B TabOpaTOPHH.

Pacriosio)xeHHe  3IIEKTPUYECKHUX BBIKJIIOYATEJIEH,  BOJOIPOBOAHBIX
KPaHOB, CpEIACTB IIOKAPOTYIUEHHs, MEAULUHCKON aNTe4Ku

MIEPBOM MMOMOIIN B KaOWHETE.

JeMoHcTpan U

- Konnexiust pa3nuuHbIx mpenMeTroB win (hoTtorpaduii mpeaMeToB U3 aTlOMUHUS
JUTSL WIDTIOCTPAITIH UJICH «CBONMCTBA — MPUMEHEHHUE.

- YyeOHoe o0opynoBaHKe, UCIIONB3yeMOe Ha ypokax (U3NKH, OMONOTHH, Teorpaduu
U XUMHH.

- OnexrpodopHas mammuaa B aeictBun. [ eorpadudeckue momenu (Tmodyc, kapra).
buonornueckue moaenu (MyJsKi OpTaHOB M CHCTEM OPTaHOB PACTCHHM, KUBOTHBIX
1 4enoBeka). Du3nUecKue W XUMHUYECKHE MOJEIH aTOMOB, MOJIEKYT BEIIECTB U
KPUCTAJUTMUECKUX PEIIETOK.

- OO0beMHBIC W TIAPOCTEP’KHEBBIE MOCIH BOJBI, YIIIEKUCIOTO M CEPHUCTOTO Ta30B,
MeTaHa.

- OOpa3mpl  TBEpIBIX  BEMIECTB  KPUCTAJUIMUECKOTO  CTpoeHUs.  Monenu



KPUCTAJUIMYECKUX PEUIETOK.

- Boma B Tpex arperartHelX cOCTOSHUAX. Koiekuus KpUCTaUIMYECKUX U
aMOp(HBIX BEIIECTB U U3EIUI U3 HUX.

- Konnexuus MuHepanos (J1a3ypuT, KOPYHA, XadbKOMUPUT, (DIFOOPUT, TAJIHT).

- Komnekuust ropHeIXx nopoxa (TpaHUT, pas3iaudHble (OpMBI KadbllUTa — MeEJl,
Mpamop, U3BECTHSIK).

- Konnexuus roprounx nuckonaemuix (HeTh, KAMEHHBIN yTOJIb, CJIAHLBI, TOP().

JleMOHCTpallMOHHBIE IKCIIEPUMEHTBI

- Hayunoe nabmtonenue u ero onucanue. M3ydeHue cTpoeHus miaMeHu.

- CriupTOBast SKCTPaKIUS XJIOPOoPuUiLIa U3 3€JICHBIX JIUCTHEB PACTECHUHN.

- «[lepenuBaHue) yIIEKHUCIIOrO ra3a B CTAKaH Ha YPABHOBEILICHHBIX BECaX.

- KauectBenHas peakius Ha kuciiopol. KauecTBeHHas peakius Ha yIJIeKUCIIbIN Ta3.
JlaGopaTtopHbie ONBITHI

- Pacnpocrpanenue 3amaxa ONEKOJIOHA, JYXOB WM JE€30J0paHTa Kak IpoLece
b dy3un.

- HabGmronenue 6poyHOBCKOTO IBMKEHUSI YACTUUYEK YEPHOU TYIIU MO MUKPOCKOTIOM.
- Huddy3us nepmanranara Kajius B *KeJlaTUHE.

- OGHapyxeHue 3QUPHBIX Macell B aneIbCHHOBON KOPOYKE.

- M3ydyeHue rpanuTa ¢ OMOIIbI0 YBEIUYUTEIBHOTO CTEKIIA.

- Onpenenenre conepKaHus BOJIbI B PACTEHUU.

- OOHapyXeHHe Maciia B CEMEHAX MOJICOTHEYHHUKA U TPEIIKOTO Opexa.

- OGHapyXeHHe KpaxMalia B MIIIEHUYHON MYKe.

- BzaumopeiicTBue ackopOMHOBOM KHUCIOTHI ¢ HofgoM (ompezaenenue ButamuHa C B
Pa3JIMYHBIX COKaXx).

- [IponyBanue BbIABIXaEMOT'O BO3/IyXa YEPE3 U3BECTKOBYIO BOLY.

- OOHapy)eHHUE U3BECTKOBOM BOJIBI CPEIM PA3TUYHBIX BEIIECTB.

JlomamHue ONbITHI

- M3rotoBnenue Mozened MOIeKysl XUMAYECKUX BEIIECTB U3 MJIACTUIIMHA.

- Iuddys3usa caxapa B Boje.

- OMBITHI C TyCTOM 3aKPBITON MIACTUKOBOM OyTHUIKOH.

- OOHapyXeHHe KpaxMalia B TPOAYKTaX MUTAHUS; S0J0KaX.

Ilpakmuueckaa padboma Ne 1-2. 3HaKOMCTBO C JIabOpaTOPHBIM OOOPYIOBAHUEM.
[TpaBunatexuuku 6e3onacHocTu. «lllecTs mpaBmI TEXHUKH OE30MIACHOCTI.
Ilpakmuueckasa paboma Ne 3-5. «TurnoBbie npaBuja TEXHUKU JaO0OPATOPHBIX PabOT.
JlaboparopHoe obopynoBaHue u mocyaa. Pabora co cnmupToBKOM, C BECaMu, MEPHOU
nocynoii. Apeomerpnl. PabGora ¢ xumuueckumu peaktuBamu. OdopmieHue xoma
HKCIIEPUMEHTA U €TO0 pe3ynbTaToBy. «Habmromenue 3a ropsmiei cBe4oi. YCTPOMCTBO
1 paboTa CIUPTOBKMUY.

Tema 6. ITH 00bIYHBIE HEOOBIYHBIE BemecTBa (19 yacon)

Teopus. BemecTBa BOKPYT HAC, UX 3HAYEHHE NJI YEIOBEKA.

Ponp moBapeHHOW conu B OOMEHE BEIIECTB 4YeJlOBeKa W KUBOTHBIX. CoseBoit
OanaHc B opranu3meuenoBeka. [lonyueHne nmoBapeHHON CONMU U €€ OYUCTKA.
Kpucrannsl Oonbiine u Manenbkue. Kak pactyt kpucraiibl? Metonbl BeIpalldBaHUs
KpUCTAJJIOB.



I'uapocdepa. KpyroBopor BoAsl B MNpPUPOAE, €ro 3HAUYEHUE B COXPAHEHHUU
MPUPOITHOTO PABHOBECHS.

Bona. Bona B macmitabe miianetsl. Bona B opranusme yenoBeka. [IpecHas Boma u ee
3arachl. OKOJIOTMYECKHE MPOOIEMbI YHUCTOU BOBI.

XKectkocTh BOmbI, BUABL. MeToAbl, NpPUMEHsSEMbIE I OYUCTKM BOJBL, HX
3¢ pexTUBHOCTB. UTO Takoe KUCIOTHBIE JOKIU U KaK OHU 00pasyrorca? PonHuKOBbIE
BOJIbI.

llpakmuka. Ilpakmuueckana padoma Ne6-8:«OuncTka 3arpsS3HEHHON TMOBapEeHHOU
conu. BeipanuBanrue KpucTaaioB MOBAPEHHOM COJH.

BripamuBanue KpUcTaijoB MEJHOTO U 5KEJIE3HOTO0 KyOpOCOB METOIOM MEIJIEHHOTO
UCIIAPEHUSI HACBIILIEHHOTO PAaCTBOPAY.

Ilpakmuueckaa  padboma  Ne9-11:«Cnocobbl  ouncTku  Boabl. CpaBHEHHE
BOJIONIPOBOTHOM M TEXHUUYECKOM BOJbI MO 3araxy, IBETY, MPO3PAYHOCTH, MIIOTHOCTH,
pH, ompeneneHuto Temmeparypbl KWIEHHUS BOJbI, HAJIUYUIO OCaJKa MOcie
OTCTaWBaHMs, MPUTOAHOCTH JJIsl UCTIONIb30BaHus. MccnenoBanue ocaakoBy.
Ilpakmuueckasn paboma Nel2-13:«OnpeneneHue U yCTpaHEHUE KECTKOCTH BOIBIY.

Ilpumeuanue: OuucTka BOIBI OT TBEPIBIX MPUMECEH, OT KUIKUX U Ta3000pa3HbIX
BemectB. (B3pecu: mecok + H,O; men + H»O; macno + HO; H,O + uephuna,
BOpOHKa, (DHIIBTP, KOJIOA, JENUTENIbHAsI BOPOHKA, BHITAPUTEIbHAS Yalllka, CITUPTOBKA,
CIIUYKH, JepKareiab g MpoOUpKH, TpoOupku.) JKecTKOCTh BOIBI: MOCTOSHHAS,
BpemeHHasi, oOmas. CrnocoObl yCTpaHEHHsI >KECTKOCTH BoAbl. (OOpasisl BOABL;
Na,COs3, Ca(OH);, marpeBaHue, CIHUPTOBKA, CIMYKH, JepKaTeib ISl TPOOHUPKH,
TPOOUPKH. )

Tema 7. SIBjennsi, npoucxoasimue ¢ Bemecrsamu (11 yacon)

Teopus. Paznenenue cmeceir. CriocoObl pasfeneHus CMECe M OYMCTKa BEIIECTB.
HekoTopbie mpocTeiinyie cmocoObl pa3feieHus CMECei: MpOoCeuBaHue, pa3/IelICHHE
CMecei OPOIIIKOB KeJie3a U Cepbl, OTCTauBaHUE, ACKAHTAIUs, [ICHTPUPYTUPOBAHUE,
paseNieHre C MOMOIIBI0 JIETUTENbHON BOPOHKH, (unbTpoBaHue. OUIBTpPOBAHUE B
naboparopur, ObBITY W Ha TmpousBoicTBe. lloHsTe o dunbTpare. AncopOIusi.
[TonsiTue 06 amcopOu U agcopOeHTax. AKTHBHPOBAHHBIM YTroib KaK BayKHEHIIMI
a7IcOpOeHT. YCTPOMCTBO MPOTHUBOTa3a.

Juctumisinust, Wik neperoHka. Juctumsanus (meperoHka) Kak MpoLecc BbIIEICHUS
BEILIECTBA U3 KUIAKOW cMecH. [ucTuimpoBaHHas Bola UM 00JacTU €€ MPUMEHEHUSI.
Kpucrannmuzauuss wnum  BeimapuBanuwe. Kpucrammuzanuss W BbIIADUBAHUE B
naboparopun (KpucTamau3zatopel u (pappopoBbie UaIIKU [JIs BHIMAPUBAHUS) H
npupone. [leperonka vedtu. Hedrenmpoaykrel. dpaknroHHas NEeperoHKa >KHUIKOTO
BO3JlyXa.

XUMHUYECKHE PEaKUU. YCIOBUS MPOTEKAHUS U MPEKPALIECHUS] XUMUYECKUX PEAKIIUH.
XUMHUYECKHE PEaKIMM KaK MpolecC MpeBpalleHusi OJHUX BEIIECTB B ApPYyTHE.
VYcnoBus mpoTeKaHus XUMUUYECKUX peakinil. COonpuKoCHOBEHHE (KOHTAKT) BEILIECTB,
HarpeBanue. Karanuzarop. Murubutop. YnpapieHue peakuusiMu TOPEHUs.
[Ipu3Hakyn xuMudeckux peakuuil. [Ipu3HaKM XUMHYECKUX pPEaKUUii: U3MEHCHUE
1BeTa, 00pa30BaHUE OCAJKa, PACTBOPEHUE MOJYUYEHHOTO OCajKa, BbIJEICHUE rasa,
MOSIBJICHUE 3araxa, BhIICJICHHE U HU MOMIOUIEHHUE TETUIOTHI.

JleMoHCcTpa MU



OwuibTp Hlorra. Boponka broxHepa. YcranoBka A pUIBTpOBaHMS MO BAKYyMOM.
PeciuparopHsle Macku u MapieBble NMOBA3KH. [IpoTuBOras m €ro ycTpoWCTBO.
Komnexkuus «Hed1s u HEPTENPOTYKTHI».

JleMOHCTpallMOHHBIE IKCIIEPUMEHTBI

Pa3nenenune cmecu nopoIika cepol U KeJIE3HbIX OMUIOK.

Paznenenune cmecu nopoiika cepel ¥ MeECKA.

Pasnenenne cmecu BOABI M PACTUTENBHOIO Maciia C IOMOIIBIO ILIEIUTEIBHOM
BOPOHKU.

- [lonyyenue OUCTUINIMPOBAHHOM BOJBI C MOMOIIbIO JTAOOPATOPHOM YCTAaHOBKHU JJIs
NEPETOHKH KUIAKOCTEN.

- Pa3nenenue cmecu nepmaHrasara u Juxpomara Kajius crnoco0oM KpuCTaUIM3aluu.
- B3anmozeicTBUE KeJIe3HbIX ONMMWIIOK U MOPOIIKA CEPBI IPU HArPEBAHUU.

- Ilomy4yeHue yIIEeKUCaoro rasza B3auMOJACIHCTBUEM MpaMopa C KHCIOTOW u
O0OHapyXEeHUEETO C MOMOILbIO U3BECTKOBOM BOJIBI.

- Karanutnueckoe pasyioKeHue NepOoKCHIa Boopoaa (Karaiu3arop
auokcuamaprania (1V)).

- OGHapy)eHHe pacTBOpPA LIEI0YH C MOMOIIBIO HHIUKATOPA.

- B3auMozeiicTBue pacTBOpa MEpMaHIraHara Kajus W pacTBOpa IUXPOMAara KaJHs C
pacTBOpPOM cylib(uTa HaTpUS.

- BzaumonelicTBre pacTBOpa rnepMaHraHara Kajius ¢ aCKOpOMHOBOM KUCIOTOM.

- BzaumonelictBue xyopuaa jkeiesa € KEJITOH KPOBSAHOW COJIBIO U THIAPOKCUIOM
HaTpUsL.

- BaumopetictBue runpokcuaa xxenesa (I11) ¢ pactBopom COsTHON KUCTOTHI.

IIpakxmuxka. JIabopaTopHbie ONbITHI

- AncopO1ust KyKypy3HbIMU MTAJIOYKaMU MTAPOB MaXy4yuX BEIIECTB.

- I3yuenune ycTponcTBa 3aKUTAJIKU U TNIAMECHU.

JlomamHue OonbITHI

- Paznenenue cMecu cyxoro MoJjioKa U PEYHOrO MeCKa.

- OTcTanBaHu€e B3BECHU MOPOILIKA JJISI YUCTKU MTOCYABI B BOJIE U €€ JEeKaHTaIUsl.

- AncopOItusi akTUBUPOBAHHBIM yTIIEM KPACAIIUX BEIIECTB METICU-KOBI.

- PactBopenue B Bone Tabnetku acniupuna YIICA.

- [IpuroroBneHne N3BECTKOBOM BOJABI U OIBITHI C HEM.

- N3yuenune cocraa CMC.

Ilpakmuueckaa padoma Ne 14. BelpamuBaHue KpUCTAJJIOB CONM  (JOMAIIHHIMA
AKCIIEPUMEHT).

Ilpakmuueckaa paboma Ne 15. OuncTka MOBapEHHON COJH.

Ipakmuueckan padboma Ne 16. VI3ydeHure nponecca KOppO3UH Keje3a.

Tema 8. Pacckasbl mo xumuu (11 4gacoB)

Yuenuueckaa xongpepenyusn. «Boinarommecs pycckue ydeHble-XxUMukmny. «Mcropus
XUMUN.

Koukypc coobwenuit yuawuxca. «Moe m00MMO€ XUMHYECKOE BEICCTBO»
(OTKpbITHE, TOJIyYEHUE U 3HAUCHHE).

Konkypc yuenuueckux npoexkmog. KOHKypC MOCBSIIIEH H3YYEHUI0 XHUMHUYECKUX
peaknuii. IloaroroBka w©  3ammTa TBOPYECKHMX OTYETOB O  IPOBEICHHOU



HCCIIEI0BATENIbCKOM padoTe.
JlaHHbIE 3aHATUSL TPOBOAATCS B (OpME «KPYIJIOTO CTOJIa» WM HIKOJbHOU
KOH(pepeHIMH (B TeYEHHUE roja). Ydamuecs BBICTYNAIOT ¢ KPaTKUMU TBOPYECKUMHU
OoTYeTaMH MO HU3YYECHHBIM IMpoOJeMaM, paccKa3blBalOT O pe3yldbTaTax CBOUX
HCCJIEIOBAHU.
Tema 9. Xumus B 6biTy (13 4acoB)
Teopus. Buapl ObITOBBIX XUMHUKATOB. MbLI0 M Motoiue cpeacTBa. Conu U 1Ieao4yu B
COCTaBE MOIOIIUXCPEJCTB. XUMUHUCTKA Ha JOMY.
XKectrkocTb Boabl. YMsiruenue Bojabl. Coma muieBas Wik JABYYIJICKUCIBIM HATPUN U
ero cpoictBa. OmacHbli OpaT MUILEBOW COABI — CoJa KaJblIMHUPOBaHHas. Yewm
MoJIe3Ha MUILEeBAasi COJIa U MOXKET JINOHA OBITh OMACHOM.
Xumust u npurotrosiaeHue nuiir. CToIOBBIA YKCYC M yYKCYCHasi cceHius. CBoicTBa
YKCYCHOMKHUCIIOTHI U €€ (PU3NOIOTHYECKOE BO3ACHCTBHE.
Xumus u ofexaa. BolIOKHO Moj| yBEIMUUTETHHBIM CTEKIIOM.
AnTeuHsli oA U ero cBorctBa. [loueMy o HAO JIepKaTh B TUIOTHO 3aKYMOPEHHOM
CKJISTHKE.
«3enéHKa» WM pacTBOp OpUIUTHAHTOBOTO 3esieHoro. HeoObluHbie CBOMCTBAa OOBIUHOM
3€JICHKU. ACTIMPUH WIH alleTUIICAMIIMIIOBAs KUCIIOTa U €ro CBoMcTBa. UTo mose3Hee:
acriupuH unu yrncapuH. [lepekuchk Bojgopona u ruaporeput. CBOMCTBA NEPEKUCH
BOZIOPOAA.
[lepmaHranat Kajiusi, MapraHUOBOKHCIBIA KW, OH K€ — «MapraHIOBKay».
HeoObrunbie cBoiicTBa MapraHioBku. Kakyio OMacHOCTb MOXKET IMPEACTaBISATh
MapraHioBKa.
Hyxna nu B nomamiHeit anteuke OopHas kuciora. Crtapeie JekapcTBa, Kak ¢ HUMH
NOCTYNHUTh. Yero He XBaTaeT B BalllEHl anTeuKe.
IIpakmuka. Ilpakmuueckaa padooma Ne 17:VI3ydeHue TEKCTUIBHBIX BOJIOKOH II0
KoJutekiuu. [IpocTeiinme cnocoOb! onpenesIeHus TUIIa BOJIOKHA.
Ilpakmuueckaa paboma Ne 18:Ynanenue IsTeH.
Ilpakmuueckaa padoma Ne 19:VYnaneHue HaKUNU C SMaJIUPOBAHHON TOCYIAbl U
penoTBpalieHue ee 00pa3oBaHus (JOMAITHUA SKCIIEPUMEHT).
Ilpakmuueckan paboma Ne 20: HeoObIYHBIE OBITHI.

TPETUHN 'O OBYUYEHUSA

IIpeaMeTHBIE pe3yJIbTATHI:
JIn4HOCTHBIE:
- XapaKTepU30BaTh YPOBHU OPTaHU3ALIMU )KMBOM MaTepUU U HAyYHbIE JUCLUUILIAHBI,
3aHUMAIOIIHNECS U3YUYEHUEM MPOLIECCOB KUZHEACSITEILHOCTH HA KAXKJIOM U3 HUX;
aHAJIM3UPOBATh XUMHUYECKUH COCTaB JKUBBIX OPraHU3MOB, BBISBISTH POJIb
XUMHUYECKUX
AJIIEMEHTOB B 00Pa30BaHUU OPTAHUYECKUX MOJIEKYII,
OLICHUBATh 3HaYeHUE 3BOMOUMOHHON Teopuu JK.b. Jlamapka 1is pa3BUTHS OMOJIOTHH;
- XapaKTepu30BaTh MPEJNOCHUIKM BO3HUKHOBEHHUS JBOJIIOIMOHHOM Teopuu Y.
JlapBuHa;
OLICHUBATh CBOWCTBA MOPOJ JOMAIIHUX >KUBOTHBIX M KYJIBTYPHBIX PACTEHHUI MO
CPaBHEHHUIO C JUKUMU MIPEAKAMU; J1aBaTh OLIEHKY €CTECTBEHHOTO 0TOOpa Kak
pe3ynbrara 60pbObl 3a CyIIECTBOBAHUE;



MertanpeamerHbie:

OBJIaACHUEC COCTAaBIIAIOIIUMU HCCHCI{OB&TCJ’IBCKOﬁ u HpOeKTHOI\/'I JACATCIBHOCTH
YMCHHUE BHIACTH HpO6JICMy, CTaBHUTb BOIIPOCBHI, BBIJIBUI'daTb THIIOTC3bI, OaBaTb
OIMPCACIICHUA ITOHATHAM, KHaCCI/I(l)I/IL[I/IpOBaTB, Ha6JIIOI[aTB, IMPOBOANTH 3KCIICPUMCHTHI,
ACJIaTb BBIBOJbLI U 3aKIITOYCHUA, CTPYKTYPHUPOBAThL Marcpurall, O6’b${CH$ITB, JOKa3bIBaTh,
3aluaTb CBOM UACH,

yMEHHE padoTaTh C Pa3HBIMM HMCTOUYHHUKAMHU OHMOJOrMYEecKOW HH(OpMaIuy,
aHAJIM3MpOBaTh M OLEHMBATh HMHQOpPMAIMIO, MPeoOpa3oBbIBaTh HH(POPMALUIO U3
OZTHOM (POPMBI B IpYTYIO;

YMEHHUE aJeKBAaTHO MCIIONB30BaTh pEUYEBBIC CpeACTBA I JUCKYCCUU U
apryMeHTallMu CBOEH IO3ULIMM, CPABHUBATH PA3HbIC TOYKH 3PCHUS, ApTyMEHTUPOBATh
CBOIO TOYKY 3PEHHUsI, OTCTAUBaTh CBOKO ITO3ULUIO.

IIpeamerHsbie:

¢ pa3IMUCHUC Ha Ta6J'II/IIIaX JacTen u OpraHorn0B KJIICTKH, Ha KUBBIX 00BbeKTaxX U
Ta6JII/IIIaX OpraHOB HIBCTKOBOI'O paCTCHHA, OPraHOB W CHUCTCM OPraHOB JKUBOTHBIX,
HauoOoee PacipoCTpaHCHHBIX paCTeHI/Iﬁ N JOMallHUX KHUBOTHBIX; C’I)G,HO6HBIX )51
AOOBUTHIX FpI/I6OB; OITACHBIX IJIA YCJIOBCKA paCTeHI/Iﬁ 1 )KUBOTHBIX,

¢ CpaBHCHHUC OMOJIOTUYCCKHX OOBEKTOB H IMpoHueCcCoB, YMCHHC [CJIaTb BBIBOALI U
YMO3aKJIFOYCHUA HA OCHOBC CPABHCHUA

* BBISIBJICHHE MTPUCTIOCOOICHUI OPTaHU3MOB K Cpe/ie 0OMTaHUs; B3aUMOCBI3eH MEXY
O0COOEHHOCTSIMU CTPOCHHUS KJIETOK, TKaHEH;

* OBJIAJCHUE METOJAaMH OWOJOTHYECKOW HayKW: HaOJIIOJICHUE W OMHCAHUC
OMOJIOTHYECKMX  OOBEKTOB M TPOIECCOB;  ITOCTAHOBKA  OHOJIOTMYECKHX
AKCIIEPUMEHTOB M OOBSICHCHUE UX PE3y/IBTATOB.
Yuawuecs 6yoym snamo:

YMEET ONPEISATh MOHATHS, (POPMHUPYEMBIC B IIPOIIECCE U3YUCHUS TEMBI;

yMeeT KIacCH(PUIIUPOBATh MU CaMOCTOSITEILHO BBIOUpATh KPUTEPHUH IS
KJIacCU(UKAIUH;

BJIQJICIOT CaMOCTOSITCIIBHBIM (DOPMYIIMPOBAHUEM IPOOJIEMBI MCCIICIOBAHUSI H
COCTaBJISATH IMOATAIMHYIO CTPYKTYPY OYAYIIIETO CaMOCTOSTEILHOTO NCCIISI0BAHNS,

JEMOHCTPHUPOBATH ONITHMAJIbHBIC CITIOCOOBI ICHCTBUH B paMKaX MPe/IJI0KEHHBIX
yCIIOBUM W TpeOOBaHWUN ¥ COOTHOCHUTH CBOM JICUCTBHSI C ITUIAHUPYEMBIMU
pe3yJIbTaTaMHIIPH BBITIOJTHSHHUH JIAOOPATOPHBIX M MPAKTHYCCKUX padoT;
Yuawuecsa 6yoym obyuenwi:

yYMEET YCTaHABINBATh NPHYMHHO-CICICTBCHHBIC CBSI3W MEXKAY COOBITHUSIMH,
SIBIICHUSIMU;

yMEET IPUMEHSATHh MOJCIN U CXEMBI JUIS PEIICHUS YICOHBIX U MO3HABATEIILHBIX
3a/1a4;



BJIAJCET NPUEMAMHU CMBICJIOBOTO UTEHHS, COCTABISATh TE3UCHl W IUIAH-
KOHCIIEKTHI 10 PE3ybTaTaM YTCHHUS;

JEMOHCTPUPYET OpraHu3alMi0 y4eOHOro COTPYJHUYECTBA U COBMECTHYIO
NEATENBHOCTh C YUUTEIEM U CBEPCTHUKAMU;

yMEET HMCIO0JIb30BaTh MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHHU TIPHU
MOJTOTOBKE COOOIICHUM, MyIbTUMEIUNHBIX IPE3EHTALNN;

yMEET JEMOHCTPUPOBATh JKOJOTMYECKOE MBIIUIEHUE WU TPUMEHSATH €ro B
MOBCEAHEBHOM KU3HU
BBenenne (2 uwaca) Bo BBeneHHMHM ywaluecsi 3HAKOMATCS C IUIAHOM pabOThl U
TEXHUKOM 0€30MaCHOCTHU MPH BBINOJTHEHUHU JTA00PATOPHBIX PabdoT.
Paznen Hlurosnorus. (24 yaca)
Teopus. Tunel knemounou opzanuzayuu. ( 4 vaca) Kinetku npokapuoTuyecKkoro
tuna. CTpyKTypHO-(QPYHKIIMOHAJIbHASL OpraHu3alus HYyKAapUOTHYECKOW  KIIETKH:
pactuTenbHas ¥ kuBOTHas1. [IpuHnun kommaprMenTanuu. buonornueckas memOpana.
CrpoeHue TUIHUYHOM KJIETKM MHOTOKJIETOYHOIO OpraHusma. MexXKIeTOYHbIE
KoMMyHUKanud. [Ipaktuueckas paboTa: cpaBHUTEIBHBIN aHAIN3 MPOKAPUOTHICCKUX,
AYKApPUOTUYECKUX PACTUTEIIBHBIX, SYKAPUOTUUYECKUX MKHUBOTHBIX KJIETOK U KJIIETOK
MHOTOKJIETOYHOTO OpraHu3Ma.
@opma  opeanuzayuu:  TapHAs,  KOJUIGKTWBHAs,  NpakTU4YecKas  pabora:
CPaBHUTEJIbHBIM aHAJIN3 TMPOKAPUOTHYECKUX, DYKAPUOTUYECKUX PACTUTEIbHBIX,
AYKapUOTUUECKHUX )KMBOTHBIX KJIETOK M KJIETOK MHOTOKJIETOYHOTO OpraHu3Ma.
Buower odesamenvnocmu: caMoCTOSITETbHOE BBIICICHHE W (QOPMYTUPOBAHHUE IIETU
MpaKkTUYECKOW paboThl; TOWCK U BBIICICHHE HEOOXOIUMOW HWH(pOpMAIMKU s
COCTaBJICHUsI CBOJIHOM TaOJMIIbI; CpaBHEHHUE, KJIaCCU(BUKAIUS PA3IUYHBIX KJIETOK TIO0
BBIJICJICHHBIM ITPU3HAKaM.
Cmpoenue npoxkapuomuueckoit knemku (8 uacoe). ®opma npokapuotr. CTpyKTypa,
XUMUYECKUHA CcOCTaB W (PYHKIUHM KOMIIOHEHTOB IPOKAPHUOTHUYECKOM KIICTKH.
Knerounast crenka. Kamcymnbl, cau3ucTbie CI0M U 4exXJibl. JKIyTHKM U MEXaHU3MBbl
newkenus. Bopcuaku. MemOpansbl. [{uto3omb u prbocoMbl. ['eHeTHYeCKUi amnmapar.
Poct 1 criocoOw1 pa3sMHOKeHUs. BHYTpUIIUTOIIIIa3MATHUECKUE BKITIOUEHUS.
Ilpaxmuxa.__Ilpaktudeckas paboTa: BbIJCICHHUE, OKpamiuBaHue, (UKCHPOBAHUE,
CpaBHUTEJbHAS XapaKTEPUCTUKA YKCYCHO-KHCIIBIX, MOJIOYHOKHUCIIBIX 151
MAaCJISTHOKUCIIBIX OaKTEpHUi.
@opma opeanuzayuu: NapHas, KOJUIEKTUBHAsS, MpAaKTUYEeCKas padoTa a: BbIACICHUE,
OKpaiivBaHue, (UKCHPOBAHUE, CPABHUTENbHAS XapaKTEPUCTHUKA YKCYCHOKHCIBIX,
MOJIOYHOKHUCIIBIX U MACJISTHOKUCTIBIX OaKTepHil.
Buowi OesmenvHocmu: CaMOCTOATENBHOE BBIACICHHE W (DOPMYIHpPOBAHUE IIEIH
MPAKTUYECKOW palboThl; TOHMCK U BBIJICJICHME HE0O0XoauMor wuHdopMaruu s
COCTABIICHHSI CBOJHOW TaONMUIBI, CpaBHEHUE, PA3MYHBIX BUAOB OaKTEepUil IO
BBIJICJICHHBIM ITPU3HAKAM.
Cmpoenue rykapuomuueckou kiemku (7 wacog). HapyxHas nuToniazMarudecKas
MeMmOpana. Crenuain3upoBaHHbIE CTPYKTYpbl MOBEPXHOCTH KJIETOK. OCOOEHHOCTH
CTPOECHUSI KIJIETOUHBIX 000j04Yek pacteHui. Paroumrtos. I[IuHoUMTO3. OCHOBHOE
BEILIECTBO LMTOIIA3Mbl. MUKPOTPYOOUKH. DHIOIIa3Maruyeckas cetb. PHOOCOMBI.
Kommekc Tonbmxu. Mwutoxonapuu. Jluzocomsl. Knerounsit mentp. IlmacTumpbl.




Bakyonu pactutenbHbiX K1eTOK. Opranonasl cnenuaibHOro Ha3HadyeHus. Knetounsie
BKJIIOUEHUS. S1po: 000I04Ka, SAEPHBINA COK, SAPBILIKO, XPOMOCOMBI.

Q@opma opeanuzayuu: KOJNJIEKTUBHAS, MNOKIAAbl YYalIUXCS C MCIOJIb30BAHUEM
KOMITbIOTEPHBIX TEXHOJIOTH.

Buoer  desmenvmocmu: TOUCK W BbIJEJICHUE HEOOXOAUMOW  HMH(pOpPMAIINY;
MIPUMEHEHUE METOMOB HH(POPMAIIMOHHOTO IIOMCKA, B TOM YMHCIE€ C TOMOIIBIO
KOMIIBIOTEPHBIX CPEJCTB; IJIAHUPOBAHHE YYEOHOTO COTPYIHMYECTBA C YUYUTEIEM U
CBEpCTHUKAMU —  OMNpeleseHue Ienei, (QyHKIuHA y4acTHUKOB, CIIOCOOOB
B3aUMOJICHCTBHSI TIPU MOJATOTOBKE OKIJIANOB. PErynsiTopHble MEXaHU3MBbI KIETKHU.
OO6muit amantaioHHbi cuHapoM. [loHsiTHE cTpecca. 3aBUCUMOCTD aIanTalMOHHBIX
peakumii OoT cuibl pazgapaxurens. CpoyHas W JOJATOBpPEMEHHas ajamnTaiiusl.
[TcuxosMoUMOHANBbHOE HampsiKeHUe. TUMbl MOBPEXKACHUSA KIETOK MIPU HEKPO3E.
Amonto3. MexaHu3Mbl peanu3alud  THOEIM KJIETOK Impu amontoze. Dopma
opeanuzayuu: JEKIHUs.

Buowvl oeamenvrocmu: npeoOpazoBaHUE 3HAKOBO-CHUMBOJIMYECKOM MOJIETHU C LEIbIO
BBISIBJICHUSI OOIIIMX 3aKOHOB, OMPEICIISIONINX PETYIITOPHBIE MEXaHU3MbI KIICTKHU.
Pa3znea I'enetuka (39 yacon)

Teopus. I'enemuueckuil ananu3 3aKoHOMepHocmell Hacnedosanus (18 uacos).
MonoruOpugnoe ckpemuBaHue. [luTomorudyeckre OCHOBBI ~ MOHOTHOPHIHOTO
CKpeIMBaHMs. YCIOBUU TIPOSIBIICHUS 3aKOHA pacuiervieHus. Jlu- u TpurubpumaHoe
ckpemuBanue.  lluronmorudyeckue  OCHOBBI ~ AUTHOPUAHOIO  CKpEHIMBaHUS.
B3aumoneiicteue I'€HOB. KoMmIuieMeHTapHOCTb. Dnucras. ITomumepust.
Momudunupyroiiee aeicTBue TeHOB. HacrnenoBanue NpU3HAKOB CIETUICHHBIX C
nonoM. Ompenenenne mona. (OCOOEHHOCTH TMONOBBIX XpoMocoM. CIierieHHOe
HacJeA0BaHUE U KpoccuHroBep. CpaBHEHNME I'€HETUUECKUX U IIUTOJOTHMYECKUX KapT
XpoMocoM. MexaHn3M KpOCCHHTOBEpa.

[Ipakruxa. [TpakTuyeckas pabora: (bU3HOI0rO-TeHETUYECKUE ACIIEKTHI
AHTOLIMAHOBBIX OKPACOK y PACTEHHI.

Dopma opeanuzayuu: KOJUICKTUBHASA, pEIICHHE 3ajad, IpakTHueckas padora:
(U3HONOTO-TeHEeTUUECKUE aCTIEKThI AHTOIMAHOBBIX OKPACOK Y PACTCHHIA.

Buowi O0esmenvHocmu: CcaMOCTOATENBHOE BBICICHUE U (DOPMYIHPOBAHUE IIENH
MPAKTUYECKOW paldoThl; TMOWUCK W BBIAEICHUE HEOOXonuMou WHGPOpMANUU TpU
pEIICHUH TeHEeTUYECKUX 3a/1a4; BhIOOp Hambonee 3PGEeKTUBHBIX CIIOCOOOB pEIICHUs
3a71a4; CTPYKTYpPHUPOBAHUE 3HAHUM [0 TUIIAM B3aMMOJICUCTBHS T'€HOB; YCTAaHOBICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3CH; OCTPOCHUE JIOTUUYECKOU LIENN PACCYXICHUM IIpU
pEILICHUH 3a/1a4.

H3zmenuueocmv u memoowt ee uzyuenusn (11 yacog). MyranmonHas ”3BMEHYUBOCTD.
Knaccupukanmus  myrtauuil.  MHOXKECTBEHHBIM — ajlieu3M.  XPOMOCOMHBIE
nepectpoiiku. leHomHble MyTauuu (mojurionaus). Kapuotunbsl u  melo3 y
MOJIUIUIOUHBIX (popM. MyTtanuu reHepaTuBHble W comaruueckue. CHOHTaHHBIE
MyTaluu. 3aKOH TOMOJOTHYECKHX PAJOB  HACIEACTBEHHOM HW3MEHYMBOCTH.
NunyuupoBannble  myranun.  Duzndeckue W XUMHYECKHME  MYTarcHBL.
MonudukanroHHas n3MEHIMBOCTh. CTaTucThdeckas 00paboTKa pe3yibTaToB.
IlpakTyeckas paboTa: CTAaTUCTUYECKUN aHAIN3 W3MEHYMBOCTU KOJIWYECTBEHHBIX
MIPU3HAKOB y PACTEHUU.




Dopma opeanuzayuu. KOJUIEKTUBHAsA, pEIICHHWE 3ajad, MpakTudyeckas padora:
CTaTUCTUYECKUIN aHAJIN3 U3MEHYMBOCTU KOJIMUECTBEHHBIX TPU3HAKOB Y PACTEHUM.
Buowvi OesimenvbHocmu: CaMOCTOATENBHOE BbIACIECHUE U (DOPMYIMPOBAHUE LENIH
MPaKTUYECKOM paldoThl; MOMUCK U BBIAEJICHUE HEOOXOAMMOW WHGOpPMALMU MpH
COCTaBJIICHMM OT4Y€Ta MO MpakTUYecKoil pabore; BbIOOp Hambosee 3P(HEKTHUBHBIX
Croco0OB pelieHus 3aja4; GOopMyIUpOBaAHUE MPOOJEMBbl MPHU BBIICHEHUHM MPUYUH
MYTallUOHHOW M3MEHYMBOCTH; CaMOCTOSITEILHOE CO3/laHhE CIOCOOOB peIIeHHUs
npoOJjieM MOCTaBICHHOM 3aJaud; YCTAHOBJICHHE MPUYMHHO-CIICICTBEHHBIX CBS3CH;
MOCTPOEHUE JIOTUUECKON 1ETHU PACCYKIESHUM MPU PEIISHUN 3aau.

Ponv nacneocmeennocmu u  cpeovl 6 (Popmupoeanuu  HOPMANLHO20 U
namonozuyecku uiMeHenno2o penomuna uenosexa (10 uacos).

I'ennass  mporpamMma  4eynoBeka.  AyTOCOMHO-JJOMHUHAHTHBIC  HAcCJIEJIOBaHMUS.
AyTocomMHO-perieccuBHble  3a0oneBanus. HacnencTtBeHHbie 0O0Jie3HHM  UYeNOBEKA.
XpomocomHbie Oosne3Hu. ['eHHble Oone3Hu. bone3Hn C  HACIEICTBEHHBIM
npenpacnonoxenueM. OcCOOCHHOCTH 4YeJoBeKa Kak OO0BbEKTa TEeHETHYECKHUX
ucciaenoBaHuii. Meronpl M3ydyeHHUs TEHETUKH YEJIOBEKa: TNeHEaJOTHYeCKUd METO,
OJIU3HEIOBBI METO/, MOMYJIAIIUOHHO-CTAaTUCTUYECKUNA METO/A, METOJ TECHETHUKH
COMAaTHYECKUX KJIETOK, ITUTOTEHETUUYECKUM METOH, OMOXUMHYECKUI METO/, METOIbI
m3yuenuss JHK B reHermueckux  wucciegoBaHUsAX. MEIUKO-TEHETHYECKOE
KOHCYJIFTUPOBaHHE.

[IpakTuyeckas paboTa: M3y4eHHE T€HETHYECKUX AaCIEeKTOB MOJIa y pacTeHuil (uBa
KO3bs1).

@opma opeanuzayuu: KomekTuBHAs, peEUIEHUWE 3a7ad, [IOKJIAJIbl y4YalllUXCH,
npakTHdeckas padboTra: M3ydeHHe TeHEeTHYEeCKHX acleKTOB Mojla y pacTeHui (uBa
KO3bs1).

Buoer  desmenvnocmu: TIOMCK W BBIJEICHHWE HEOOXOoaUMOW  HMH(pOpPMAIINH;
NPUMEHEHHE METOJ0B HWH(OPMAIIMOHHOTO TIOMCKAa, B TOM YHCJIE C TOMOIIBIO
KOMITBIOTEPHBIX CPEACTB; IJIAaHUPOBAHUE Y4EOHOTO COTPYAHMYECTBA C YUUTEIEM U
CBEpCTHUKAMH —  OMmpeaeieHrue Ienei, (QyHKOUH  yY4acTHHKOB, CIOCOOOB
B3aMMOJCIHCTBUS TIPH MOATOTOBKE [OKJIAJ0B; MOUCK U BBIJEICHHUE HEOOXOMMMOU
uHOpPMAIMK TPU PEIICHUH TeHETUYECKUX 3aaay; BbIOOp HambOosee 3(HEKTHBHBIX
Croco0OB peIIeHHs 3a/1a4.

Pa3znen 3 DBosounonHoe yyenue ( 32 4acoB)

Teopus. Teopua ecmecmeennozo omoopa Y. Jlapeuna ( 5 wuacos).
HacneacTBeHHOCTP W M3MEHYMBOCTH OpPraHU3MOB. JlOKa3aTenbCTBa 3BONIOLUU
MPUPONHBIX BUAOB. YueHue (opmMax HM3MEHYHMBOCTH OPTraHU3MOB. Ponb BHeEmIHeH
cpenbl B BO3HMKHOBEHHWHM WM3MEHYHMBOCTH OpPraHu3MoB. Teopuss HCKYyCCTBEHHOIO
orbopa Y. lapsuHa. ®opMbl UCKYCCTBEHHOTO oTOOpa. boprba 3a cymiecTBoBaHuUE:
MPUYUHBI U ciencTBus. @opmbl OOpHOBI 3a CylIecTBOBaHUSA. EcTecTBEeHHBIN O0TOOD:
onpeeNeHrne, MEXaHU3M JICHCTBUS, PE3YJIbTaT.

Ilpakmuxa. @opma opeanuzayuu: KOJJICKTUBHAS

Buoer  desmenvmocmu: TOUCK W BbIJAEICHUE HEOOXOAUMOW  HMH(POpPMAIINH;
MPUMEHEHUE METOAOB HMH(POPMAIIMOHHOTO IOUCKA, B TOM YHCJIE€ C MOMOUIBIO
KOMIIBIOTEPHBIX CPEJICTB; IJIAHUPOBAHHE YYEOHOTO COTPYIHMYECTBA C YUYUTEIEM U
CBEpCTHUKaMU — ONpeleleHue Leied, (QyHKIUHA  y4yacTHUKOB, CHOCOOOB




B3aUMOJICHCTBHSI NpPU  TMOATOTOBKE  JIOKJIAJOB; TIOCTAHOBKA  BOMNPOCOB  —
WHUIIMATUBHOE COTPYIHHUYECTBO B MOUCKE U cOope uHOpMAIUU AJisl BHITOTHEHUS
JIOKJIAZ0B U IIPE3CHTALIU M.

Cunmemuueckasa meopus 360atouuu. Muxposeonoyusa( 8 uacos)

[onmynsitus — gpopma cyniectBoBanus Buaa. I3MeHUMBOCTh 0CO0€H B MOMYSLIUU M1O]T
BIIMSIHUEM DJKOJIOTHYECKUX (akTOpoB. MexaHW3M BO3HUKHOBEHHUS ajanTaiuil B
MONYJISIIUA U UX OTHOCUTEIBHBIN Xapakrtep. Jlemorpaduueckas, mpocTpaHCTBEHHAs
MW DSKOJOTHYECKash CTPYKTypa NONyaAluu. JMHAMHKa YHUCICHHOCTH MOMNYJALUU.
buonornueckuit nmonumMopPusM MONyasuU. YCIOBHUS JJIUTEIBHOIO CYIIECTBOBAHUS
nonynsanuu. I[lomynsuuss — KOMIIOHEHT 3KOCUCTEMBI. J[MHAMHKa W yCTOMYUBOCTH
skocucteM. Camoperynsanus. CyKIeCCUM B SKOCUCTEMAX.

@opma opearuzayuu: KOJUIGKTUBHAs, pElICHHE OWOJIOTMYECKUX 3aaad, paboTta C
KOMIIbIOTEPHBIMH ITPOTPAMMaMHM.

Buowi OdesamenvbHocmu: TIOUCK W BBIJICIGHUE HEOOXOAUMOW HH(POPMAIIMU TIPH
peleHny OUOJIOTHYECKUX 3aj1a4; BEIOOp Hanbosee 3p(HEeKTUBHBIX CTIOCOOOB peleHHUSI
3a7a4; CTPYKTYpUpOBaHWE 3HAHUN MO TeMe «MUKpPOIBOIIONHUS»; YCTAHOBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H; MOCTPOEHUE JIOTUUECKON 1IEU PACCYXACHUU TTPU
peleHnyd 3ajad; HaONIoNCeHWE 3a JAEMOHCTpAaIlUsSMH Y4YUTENs; OOBSICHEHHWE U
UHTEpIpeTalys HabM0IaeMbIX SIBICHUIN; aHaIN3 TPapUKOB, TAOIHII, CXEM.

Daxmopwt I6ontouuu (7 4acos)

Hacneocmeennas usmenuusocms Kak mamepuan 36010Yul.  IBOJIOIUOHHAS
XapakTepucTtuka Myrauuii. Hopma peakiuu reHorumna. Momudukanuu, ux pojib B
sBomonuu. M3omsaiuu. Mexanu3m. DBOIOINMOHHAS POJIb U30AUNA. Murpanum u ux
poJib B U3MEHEHUMM  TICHETUYECKOW  CTPYKTyphl  HONyJIsiuu.  Dopmbl
MEXIONY/ISIIMOHHBIX ~ OTHOIIeHWW. IlpuwumHsl W ciuenctBust  OOprOBI 32
CyliecTBOBaHHE Kak (aktopa d3Boimroruu. COBpeMEHHBIE TIPEICTABICHUS O
€CTeCTBEHHOM OTOOpe Kak BeaymeM (akrope 3BOJMIOIMUU. DOpMBI €CTECTBEHHOIO
or6opa. CpaBHHUTEIBHBIM aHAIN3 €CTECTBEHHOIO M HMCKYCCTBEHHOTO OTOOpa M HX
pe3ynbTaToOB.

[IpakTudeckas pabora: pe3yabTaTbl UCKYCCTBEHHOTO OTOOpa Ha IpUMEpEe COPTOB
KYJIBTYPHBIX PACTEHUM.

Dopma  opeanuzayuu:  KOJJICKTHMBHAs, MpakTUYecKas paboTa:  pe3ysbTaThl
HMCKYCCTBEHHOI'O 0TOOpa Ha NMPUMEPE COPTOB KYJABTYPHBIX PACTCHUM.

Buowr odesmenvnocmu: caMoOCTOSTEIbHOE BBIICICHHE W (OPMYITHUPOBAHUE IIEIH
MPaKTHYECKOM PabOThl; TMOWCK W  BBIJACICHUE HEOOXOIMUMOW HWHOOPMAIINH,
CTPYKTYPUPOBAHHME 3HAHUM MO Pe3yJibTaTaM MCKYCCTBEHHOTO O0TOOpa; MOCTAHOBKA U
dbopmymHpoBaHHe MPOOJIEMBI, CaMOCTOSITEJILHOE CO3/IaHnE QJITOPUTMOB
NEATeIBHOCTH  TIPM  PEIICHWH  TpoOJieMbl, MPOTHO3WPOBAHWE  PE3YJBTATOB
MPaKTHYCCKOW pabOThI, KOHTPOJbL B (opMe CIWYEHUS JIMYHBIX PE3yIbTaToB M
pe3ynbTara ¢ 3aJJaHHBIM 3TAJIOHOM C 11€JIbI0 0OHAPYKEHHUSI OTKJIOHEHUM OT HETO.

Buo. ( 6 uacoe)

CoBpeMeHHass Owoyoruyeckas KOHIENIus  Bujga . Maiiepa. [lokazarenbcTBa
peansHocTH Bupa. Kpurepum Buma. Crpykrypa Bupa. IlomynsiunonHas cTpykTypa
Buaa. ['mOpuaHas 30HA, Treorpa@UUECKUl HW30JAT, KIWHAJIbHAs HW3MEHUYHUBOCTD.
IIporiecc o00pa3oBaHMsi HOBBIX BHJAOB. AJUIOMATPUYECKOE, CHUMIIATPUUECKOE U




napanarpuieckoe Bua000pa3oBaHue. KoMiuiekcHoe JeHCTBHE 3BOJIOIMOHHBIX
dakTopoB B skocucTeMmax. VICKyCCTBEHHbBIE SKOCUCTEMbBI U X OCOOCHHOCTH.
[IpakTudeckas pabora: MOp(HOIOTUYECKUM KpUTEpUN BUJla HA MPUMEPE BUJIOB W3
poza KieBep.

Dopma opeanuszayuu: KOJUICKTUBHAs, MpakTH4eckas paborta: Mopdonoruyeckui
KpUTEpHU BUa Ha IpUMEPE BUJIOB U3 Poja KIIEBED.

Buowi OdesimenvbHocmu: CaMOCTOATENbHOE BbIACIEHUE U (OPMYIMpPOBAHUE LENIH
MpaKTUYEeCKO paldoThl; MOUCK U BBIAEJIECHUE HEOOXONMMOW HH(pOpMalUUU MpU
COCTaBJI€HUM OTYe€Ta I[0 TNPaKTUYECKOW pabore; TIUJIaHUpPOBAaHUE Y4EOHOIO
COTPYJHUYECTBA C YYHUTEJIIEM M CBEPCTHUKAMHU — OMpeleNieHue uenen, (yHKIUMA
YYaCTHUKOB, CITIOCOOOB B3aMMOJICMCTBHUS;, MOCTAHOBKA BOMPOCOB — WHHUIIMATUBHOE
COTPYAHUYECTBO B MIOUCKE U cOOpe nHGOpMAIUH.

Eouncmeo >cueoit u Hexcueoit npupoowt (5 uacos).

AOHMOTEHHBI CHHTE3 OPraHWYECKHUX BEIIECTB B YCJIOBUAX BOCCTAHOBUTEILHOM
arMocepbl. DTanbl MOSBICHUS CIOXHBIX OPraHUYECKUX BEIICCTB. DBOIIOIMOHHBIC
BO3MOXHOCTH YIJIEBOJIOPOJIOB. DBOJIIOIIUS OpraHUYECKUX coeauHennit. O6pa3oBanue
NEePBUYHBIX KJIETOK — Hadajgo Ouonornyeckor msBomonuu. CamMoopraHu3aius
CJIOKHBIX OpPraHMYecKux cucteM. KieTodHoe muTaHue, BHYTPHU- U BHEKJICTOYHBIM
roMmeocta3. OCHOBHBIC YEPThI KU3HHU.

@opma opeanuzayuu: JIEKIWA, KOJUICKTUBHas, paboTa ¢ KOMIBIOTEPHBIMU
IporpaMMamu.

Buowvl oeamenvrocmu: npeoOpazoBaHUE 3HAKOBO-CHUMBOJIMYECKOM MONETHU C IEIbI0
BBISIBJICHUSI OOIIMX TPU3HAKOB, OMPEACISIONUX EIUHCTBO KUBOM U HEXHBOU
IPUPO/IbI; HAOMIOACHHE 32 IEMOHCTPALMSAMU YUUTENs; O0ObICHEHHE U MHTEPIIpETAIUs
HaOJI0aeMBbIX SIBICHH; aHAIU3 Tpa(UKOB, TAOJIUII, CXEM.

Pa3znen ImoOpuorenes ( 39 yacos)

Jenenue knemok (9 uacoes).

Muro3. Murotndeckuii 1uki. LluTonoruueckne OCHOBBI OECIOIOr0 pa3MHOKCHHS.
Oupopenpoaykuus. [IpogoKUTEeIbHOCTD )KU3HU KJIETOK. [lonoBbie kieTku. Meiios.
[uTonornyeckue OCHOBHI TOJIOBOTO PA3MHOKEHUS.

Dopma opeanuzayuu. KOJUIEKTUBHAS, IPAKTHUUECKas padoTa ¢ MUKPOCKOIIOM.

Buowi O0esmenvHocmu: CcaMOCTOATENBHOE BBIJCICHHE W (DOPMYITHpPOBAHUE IEIH
MPAKTUYECKOW paldoThl; TMOWUCK W BBIAEICHUE HEOOXomuMou HWHGPOpMANUU TMpU
COCTABICHHHM OT4YeTa IO TMPAKTHUYECKOW pabore; TUIAaHUPOBaHUE Y4eOHOTO
COTPYIHHYECTBA C YYHUTEIIEM W CBEPCTHHKAMHU — OTpEICICHHE Ienei, (QpyHKuun
YYaCTHUKOB, CIIOCOOOB B3aUMOECHCTBHUS; MOCTAHOBKA BOMPOCOB — HWHUIIMATUBHOE
COTPYIHHYECTBO B MOUCKE U cOOpe nHDOpPMATIHH.

Pazeumue opzanuszma u cpeoa ( 6 uacoas).

Buemnsisi cpena U HEOOXOIMMbIE YCIOBUS Pa3BUTHS. OMOPUOHATIBLHOE Pa3BUTHE U
BHYTPEHHSS cpenia. DK30TacTpysius. OMOPHOH U Onotndeckue (HakTopsl CPebl.
Dopma opeanuzayuu. IEKUUS

Buowvr deamenvnocmu: npeodpazoBaHuE 3HAKOBO-CHMBOJHWYECKON MOJEIH C IIEIBIO
BBISIBJICHUSI OOLIMX TMPU3HAKOB, OMNPEACSIONMMNX E€AUHCTBO >KUBOM M HEKHUBOU
MPUPOBI; HAOIIOIEHHE 32 IEMOHCTPALIUSIMU YUUTENS; O0ObSICHEHHE U MHTEPIPETALU S
HaOJII0IaeMbIX SIBJICHUM; aHATu3 rpadUKoB, TAOIUIL, CXEM.




becnonoe pazmnoscenue, comamuueckuil Imopuozenes u pezenepauus (7 4acoe).
Mopdodusunonornueckas OCHOBa MPOILECCOB  OECHONOro  Pa3MHOXKEHHUS U
OCOOEHHOCTH  pa3BuTUsl 1Opu  OecrmoioM  pa3MHOkeHuu.  Knaccuduxarms
pereHepaIuoOHHBIX SABICHUH, TOHSITHE O COMAaTUYECKOM SMOPUOTEHE3E.

Dopma opeanuzayuu. JTEKIUS

Buowr oesmenvnocmu.: npeoOpa3oBaHuE 3HAKOBO-CUMBOJIMYECKONW MOJCIH C IEIbIO
BBISIBICHUS OOIIMX TMPU3HAKOB, OMNPEACSIONMNX E€IUHCTBO JKUBOM M HEKHUBOU
MIPUPOIBI; HAOIIONCHNE 3a IEMOHCTPALMSAMU YUUTENs; OOBICHEHUE U UHTEPIIPETALIUS
HaO0JII0JaeMBIX SIBJICHUH; aHATU3 IPpa(UKOB, TAOJIHNII, CXEM.

Onmozenes u 38o01rouusn (10 uacoes).

buorenernueckuii 3akoH. Pexanurtynsamuu. Teopust QummOpuoreneza A. H.
CesepiieBa. DBONIOLMS OHTOTEHE3A.

Dopma opeanuzayuuy. KOIICKTUBHAS, JTOKIA bl YUAITUXCS.

Buowr desmenvrocmu: TIIaHUPOBAHHWE CTPYKTYPHI JIOKJaga C y4€TOM KOHEUHOIO
pe3ysibTara; COCTaBJIeHHE TUIaHA W TOCIEI0BATeIbHOCTH JEUCTBUH; IJIAHUPOBAHHE
y4eOHOTO COTPYIHHUYECTBA C YUYUTEJIEM W CBEPCTHUKAMH — OMpEIeTICHUE IeseH,
GYHKIIMA ~ y4aCTHUKOB, CHOCOOOB  B3aMMOJICHCTBHSI; TOWUCK U  BBIJICJICHUE
HeoOxXoauMou uHOpMaIlUU;, TPUMEHEHHE METO0B MH(POPMAIIMOHHOTO TOWCKA, B
TOM 4YHCJI€ C TIOMOIINBbI) KOMIIBIOTEPHBIX CPEJICTB; OCO3HAHHOE U IPOU3BOJBHOE
MOCTPOCHUE PEUCBOT0 BHICKA3hIBAHUS B YCTHOW U MUCHhbMEHHOU (hopMme.
Imobpuonozun pacmenuii (7 uacos).

Cnoporenes. Muxkpocnoporeses. MaxkpocnoporeHnes. ["ameTorenes.
MukporameroreHes. Maxkporamerorenes. JIBoliHHOE OIUJIOIOTBOPEHHE.
Heperynsipabie TUIIBI TOJIOBOTO Pa3MHOXKEHHUS.

dopma opeanuzayuu: TEKIUSL

Buowt desmenvrnocmu: npeobpa3oBaHuEe 3HAKOBO-CHUMBOJHUUYECKOM MOJCIH C IEIBIO
BBISIBJICHUS. OOIIMX TPU3HAKOB, OMPEACISIONINX E€INHCTBO >KHBOM W HEKHUBOU
IPUPO/IbI; HAOMIOACHHUE 32 IEMOHCTPAIMSIMU yUUTENs; OObICHEHHE U MHTEPIIPETAIUS
HAOJIOIaeMbIX SIBJICHUM; aHAIu3 rpad)KoOB, TaOIHUII, CXEM.

2.2. Tematndeckoe MIaHUPOBAHUE

TEMATHUYECKOE IINTAHUPOBAHUE
IIEPBBIH I'OJ1 OFYYEHHA

Ne | HazBanue pa3znena | KoanuecTBOo 4acoB DopMbI KOHTPOJISI

BCEro | Teopusi | NPaAKTHKA

BBenenne, 2 2 - Jlekmus
1 N3 wdgero cocrour |20 7 13 HaOJIFONCHUS,
pacTeHue TECTHPOBAHHE,

aHalu3  TIPOAYKTOB
JIEATEeIbHOCTH 00yY

2 Kaxk xuBet | 11 4 7 VYcTHbIf oTpoc,
pacteHue? CaMOCTOSTEJIbHAS
paborta




[TpakTrueckas
pabora.
HaGnronenue.
CoobuieHust

y4aIuxcsl.

BeipacTu cam.

Jlexus, Oecena,
TIpaKTUIECKast
pabora.
Hao6monenus.

Ot Mukpockomna a0
MUKpPOOHOIOTUU

17

12

YeTHbIN o1poc,
CaMOCTOSITEIbHAS
pabora
[IpakTrueckas
pabora.
HaOmronenue.
Coo01ienus
yYaIuxcs.

bakrepun

Jlexius, Oecena,
TIpaKTUYECKas
pabora.
HaOmronenust.

[1necueBbie TpUOBI

Jlexmus, Oecena,
MIpaKTUIeCKast
pabora.
HaOmronenust.

Bonopocim

Jlexmus, Oecena,
MpaKTUIECKas
pabora.
HaOmronenust.

JlaGoparopust
«buonHIMKaUI»

Jlekmus, Oecena,
paKkTHYeCKas
pabora.
Hab6mronenus.

Paccka3sbl o
OHOJIOTUH

20

12

YcTHbIN ompoc,
CaMOCTOSITEbHAS
paborta
[IpakTnueckas
pabora.
HaGntonenue.
Coo0bmieHust

y4auxcsl.

10

Jlabopatopust
JleBeHryka

Jlexmus, Oecena,
IpaKTHYeCKast
pabora.




HaGnronenus.
11 | [Ipaktuueckas 3 13 YeTHBIM orpoc,

O0oTaHMKa CaMOCTOSITEIbHAS
pabota
[IpakTrueckas
pabora.
HaGnronenue.
CoobuieHust
yUaIXcsl.

12 | IlpakTuueckas 3 4 Jlexius, Oecena,

300JI0TUs MpaKTUIeCKast
pabora.
HaOmronenust.

13 | buonpaktukym 2 4 Jlexuus, Oecena,
TIpaKTUYECKas
pabora.
HaOmronenust.

Hroro
136 |46 90
BTOPOH IOl OFYYEHHA

Ne Ha3zBanue KonunuyecTBo yacos DopMbI

Pa3znen| pasnmena BCero Teopusi | npakruk | KOHTPOIs

a
BBenenue 2 2 Jlexmus,

TECTUPOBAH
ue

1. [utonmorust u 15 3) VYeTHbIf oTpoc,
TUCTOJIOTUSI CaMOCTOsITEIbHAs

pabora
[IpakTnueckas
pabora.
Habmonenwue.
CooOmenus
yUaIuXxcs.

2. Mukpo6uroIro 19 7 12 Jlexmus, Oecena,
TS u MpaKTUIeCKast
BUPYCOJIOTHSI pabora.

HabGnronenus.

3. Nmvmmynuret 18 6 12 Jlexmms, Oecena,
u MpaKTUIeCcKast
Mapa3nuTONOT sl pabora.

HaGntonenus.




4 Muxonorust 10 4 6 Jlexums, Oecena,
U CUCTEMaTHKa MIpaKTUIeCKast
JI€KapCTBEHHBI pabora.

X pacTeHui Habmonenust.

5. Xumus B 18 7 11 Jlexmus, oecena,
IICHTPE TIpaKTUIeCKast
€CTEeCTBO3HAHU pabora.

o HaGnronenus.

6 Otn oObryHbIe (19 9 10 VYcTHBIM orpoc,
HEOOBIYHBIC CaMOCTOSITETbHAs
BEIIIECTBA paborta

[IpakTryeckas
pabora.
HaGnronenue.
Coo01ienus
yYaIuxcs.

7 SIBnenms, 11 3 8 Jlexmus, Oecena,
NPOUCXOJIAIINE  C TIpaKTUIECKas
BEIIECTBAMU pabora.

HaOmronenust.

8 Pacckasbl 1o 11 4 7 YeTHbIl oTpoc,

XUMHUHU CaMOCTOsITEIbHAs
pabora
[IpakTryeckas
pabora.
HaOmronenue.
CooOmienus
yUaIUXCs.

9 XuMus B 13 5 8 Jlekmus, Oecena,

OBITY paKkTU4YecKas
pabora.
Habmonenus.
NTOI'O 136 52 84
TPETHH IoJ1 OFYYEHHA
Ne Tema pa3zena,KoJu4ecTBo 4acoB DopMBbI KOHTPOJIA

n/n | 3aHATHA BceroTeopusi MPaKTHKA

BBenenue 2 |2
Pa3nen 1. 24 9| 15
Iurosmorus.

1| Tuner  xnerounod 4 2 Jlekmus, Oecena,
OpraHu3anuu TIpaKTUIeCKast pabora.

HaGnronenus.

2 | CtpoeHue 8 3 Jlexmus, Oecena,

MTPOKAPUOTHYECKO U pPaKTHIeCKast pabora.




KJIETKU HaGnronenus.

3 | CtpoeHue 7 2 VYerHbii ompoc,
AYKapUOTHIECKOU caMocCTosiTeTbHas paboTa
KJIETKU [IpakTuueckas padora.

HaGmionenne. CooOiieHus
yUanuxcs.

4 | PerynsiTopHble 5 2 Jlexuus, Oecena,
MEXaHU3MBbI KJIICTKU npakTU4YecKas pabora.

HaGmronenus.
Pa3nen 2,39 12 | 27 Jlexmus, Oecena,
I'eneTnka. TIpaKTUIeCKast pabora.
HaGnronenus.

5 | I'enetnueckuit 18 5 13 YeTHbIf o1poc,
aHaJM3 caMoCTosITeTbHas paboTa
3aKOHOMEPHOCTEH [TpakTryeckas padbora.
HaCJICIOBaHUS HaG6monenue. CooOrmieHus]

yUauxcs.

6 | UsmenunBoctr # 11 4 7 Jlexmus, Oecena,
METOIBI ee TIpaKTUIECKas pabora.
U3y4YCHUS HaGmronenus.

7 | Ponb 10 3 7 YcTHBIM otmpoc,
HACJIEJICTBEHHOCTH caMoCTosITeIbHas paboTa
u cpenbl B [IpakTuueckas padora.
dbopmMupoBaHUHT Hab6monenne. CooOiieHus
HOPMAaJIBHOTO H yYaIuxcsl.

MaTOJIOTUYECKHU

U3MEHEHHOTO

dbeHoTuna 4eIoBeKa

Pa3nen 3,31 11 20 Jlexmus, Oecena,

IBOJIIOI U, paKkTUYeCcKas pabora.
HaGmronenws.

8 | Teopus 5 1 4 Jlexmus, Oecena,
€CTECTBEHHOTO paKTUIeCcKas pabora.
oroopa Y./lapsuHa HaGmronenws.

9 | CuHTeTnuecKas 8 3 3) VYeTHbIf o1Ipoc,
TEOpHUs DBOJIOIHH. caMocTosiTeTbHas paboTa
Mukpo3BOITIOIHUS [IpakTudeckas padora.

Hab6monenune. CooOmieHus
yYaIuXcsl.
10 | dakTophr 7 3 4 Jlexmus, Oecena,
ABOITIOIIAH MIpaKTUIeCKast pabora.
HaOmonenus.
11 Bun 6 2 4 Jlexums, Oecena,
MIPAKTUYECKas pabora.




HaGaronenus.

12 EnunctBO XMBOM U 5 2 3 Jlexums, Oecena,

HEXHUBOU MPUPOJIBI paKTU4eCcKas pabora.
Habmonenus.

Pa3nen 4,40 14 26 Jlexmus, Oecena,

OMOpHuoreHes. IpaKTHIECKas pabora.
Habmronenns.

13 JleneHue KJIeTOK 10 3 7 YcTHBIM oTmpoc,

caMocTosiTenbHas paboTa
[TpakTyeckas padora.
Ha6monenune. CooOuieHus

yUaIuXxcs.

14 Pa3zButne 6 2 4 Jlexmus, Oecena,
opraHusMa u cpeja TIpaKTUIeCKast pabora.

HaOmronenust.

15 Becnonoe 7 3 4 Jlexmus, Oecena,
pa3sMHOXKEHHE, TIpaKTUIECKas pabora.
COMAaTHYECKUI HaoOmronenust.
aMOpHoreHe3 i
pereHepanus

16 Ourorenes n 10 4 6 Jlexius, Oecena,
SBOJIIOLIHS TIpaKTUYECKast pabora.

HaOmronenust.

17 DOMOpuonorus 7 2 5 Jlekmus, Oecena,

pacTeHui TIpaKTUIeCKast pabora.
HaOmronenust.
Hroro 136 48 88

Metonnueckoe 000py10OBaHue:

HUDPOBASI JIABOPATOPUSI YUEHUWYECKAS (IludpoBbie marduku
AIIEKTPONpOBOAHOCTH, pH, mMomoXkeHus, Temmeparypbl, aOCONIOTHOTO aBJICHUS,
udpoBoil  ocrmIUIorpa@UUecKUil  TaTYMK; BeChbl 3JeKTpoHHBIE yueOHbie 200 T
MUKPOCKOT: HU(PPOBONH WM onTHYeCKuid ¢ yBenmuueHueM ot 80 X; Habop mms
M3TOTOBJICHHUSI MUKPOTPENapaToB; MHKporpenaparsl (Habop); COeIUHUTEIbHBIC
MpPOBO/Ia, TMPOTpaMMHOE OO0eCredYeHne, METOIWYECKHEe YKa3aHWs; KOMILIEKT
COITYTCTBYIOIIMX JJIEMEHTOB JUISI OMBITOB IO MEXaHWKE, MOJCKYISIpHOU (H3MKe,
ANEKTPOAUHAMHUKE, ONTHKE.



KOMIIJIEKT TMOCYAbl U OBOPYIOBAHUS JIsI YUYEHUYECKHUX
OIIBITOB ( IlratuB nmaGoparopubiii Xxumudeckuii: Habop wamek Iletpu, Habop
MHCTPYMEHTOB  IPENapOBAJIbHBIX, JIOXKKA JUJISI CXKUTAHWS  BEIIECTB, CTyIKa
dapdopoBas ¢ necTukoMm, HaOOp OAHOK, CKISTHOK, (DIAKOHOB JJISI XpAHEHUSI TBEPIBIX
peaktuBoB; Habop mnpubopok (I1X-14, IIX-16); mpubop mjisi TONYydEHUS Ta30B;
CIUPTOBKA U roproyee Ajid He€; puibTpoBaibHas Oymara (50 1T.); koji0a KOHMYECKas;
Majoyka CTEKJIsSHHAs (C PE3UHOBBIM HAKOHEYHUKOM); Yallleyka JUisl BbIMApUBaHUS
(BeIMapuTENIbHAS Yallleuka); MEPHBIA MUIUH]IP (TJIACTUKOBBIN ); BOPOHKA CTEKJISTHHAS
(manas); crakan cTekJasHHbINA (100 MiT); ra300TBOIHAS TPYOKA.

KOMILJIEKT BJAXHBIX IPENMAPATOB JEMOHCTPAIITUOHHBIN
( Bnaxxusiii npenapat "be33yoka"; Biaakubiid npenapat "['agroka" BIaKHBIN HpenapaT
"BHyTpeHHee cTpoeHre OpIOXOHOTOoro MOJUTIOCKa'"; BIaXkHbIN Mpenapar "BHyTpeHHee
CTpPOEHUE KPBICHI'"; BIAXHBIN MpenapaT "BHyTpeHHee CTpOEHUE JIATYIIKU'"'; BIayKHbIN
npenapar "BHyTpeHHee cTpoeHME NTHLbI"; BIaXHbIM mpenapar "BHyTpeHHee
cTpoeHue poIOB"; BiaxkHbid mnpenapar "Kapacw"; Bnaxuwiii npenapar "KopeHb
6000Boro pacreHusi ¢ kiyoeHbkamu'"; BiaxkHblii npenapaT "KpeBeTka'; BiaskHbBIN
npenapar "Hepeuna"; Bnaxkueiii npenapar "Pa3BuTue KocTHCTON pwIOBI"; ApyTrHe.
Kommuiekt repOapues aemoHctpanuonubiii ([epOapuit "IlepeBbss u KycTapHUKH',
repbapuii "Jlukopactyume pacrtenus'; repbapuii "KopmoBeie pactenus"; repbapuii
"KyneTypHble pactenus'"; repOapuii '"JlekapcTBeHHBIE pacTeHuUA"; TepOapuit
"MenonocHele pactenus"; repOapuii  "Mopdonorus  pacreHuit"; repOapuii
"OcHOBHBIEC TPYIIBI pacTeHuit"; repOapuii "PactutenbHbie coobmiecTBa'; repoapuit
"CenbCKOXO3SIMCTBEHHBIE pacTeHus'"; repOapuii "AnoButThie pacteHus"; repbapuil K
KypCy OCHOB I10 00111e# OHOJI0THH. )

Kommiekt ko/ieknuii jaemoncTpauuonnbiii  (Komnekmusa "l[omocemeHHbIe
pacteHus" KOJIJICKIIUS "OOurarenu MOPCKOTO nHa"; KOJUIEKIIUS
"ITaneonTtonornueckasa"; komwiekuuss "lIpencraButenum  OTPANOB  HACEKOMBIX'
KOJINYECTBO HACEKOMBIX: He MeHee 4; xomnekuus "lIpumepsl 3alIUTHBIX
npucnocobyeHnii y HacekoMbix'"; koyutekums "IlpucnocoOuTtenbHbIe MU3MEHEHHS B
KOHCYHOCTSIX HACEKOMBIX'"; KoieKnus "Pa3BUTHE HACEKOMBIX C HEMOJIHBIM
npeBpaunieHreM"; KojuieKuusa '"Pa3BUTHE HACEKOMBIX C TMOJIHBIM IpeBpaleHuem";
KoJUTeKIIMs ""Pa3BUTHE MIIEHUIIB")

KomnblorepHoe o6opynoBanue
HoyTOyk; npoexTop, HHTepaKTUBHAs JOCKa



Cnmcok ureparypsl:

2. buonorus «llokpbITocEMEHHBIE pACTEHUS: CTPOEHUE U )KU3HEAESITEIIbHOCTDY -
3. 6 kmacc nuHeiHbld kypc B. B. Ilaceunuk, Beprukans - MockBa «Jlpodar-
2020r

4, Axumymikun, W. 3anumarensHas Ouonorus / Uropp Axumymikud. — CII6.:

Ampopa, 2015. - 319 c.
S. Anaromuueckuii atnac / Ilox pen. A. U. bopuca. — Munck, 2011. — 256 c.: uin.

6. Anaromusi udenoBeka. Temo. Kak sto pabGortaer/ mox oOmeit penaxiueit I1.
Abpaxamca: [mep. ¢ anri. A. AuBaepa]. — M.: ACT, 2018. 256 c.: un.

7. bunuu, T JI. Anaromus u ¢usuosnorus: Oonbiiod nomymspHsii atiac / I JL.
bumuy, E. 1O. 3uranosa. — M.: M3gareabcTBO «O», 2017. — 272 c.: u.

8. Canosunuenko, HO. A. buonorms: mnomaroBas moaroroBka / HO.A.
CagoBunueHko. — M.: Dkemo, 2016. — 320 c.

9. CnpaBo4yHUK 1O JeKapcTBeHHBIM pacteHusiM. / [lox pea. 3agopoxHoro, A. M.

— M.: JlecH. mpom., 1988. — 415 c.

10. Hutepner-pecypchl o pa3HbiM pazzaenam Kypca « BUMOJIOT M »

YEJIOBEK

11. http://school.bakai.ru/?id=newpb041220101544 — Gakaii - BUpTyajbHas MIKOJa
110 OMOJIOTHH,

12.  http://muzey-factov.ru/tag/biology - mys3eii ¢hakToB 0 YeIOBEKE;

13.  http://humbio.ru - Pecypc «ba3a 3HaHU# 1O OMOJOTHUU UYETOBEKa» COMCPIKHUT
Y4EOHUK 10 MOJEKYJISIPHON OMOJIOTHH YeloBeKa, OMOXUMUH, (PU3UOJIOTUH, T€H- HOM
1 OETTKOBOW MHXKEHEPHH;

14.  http://www.sci.aha.ru/biodiv/index.htm - Pa3nen (buopa3znooOpa3ue u oxpaHa
npuponsi) Web-atnaca «3mopoBhe W OKpykKawmas cpena». CrnenuaiucTtoB
HaBEpHSAKA 3aWHTEPECYeT MACIITAOHBIM TeMaTHYEeCKHH WH(OpPMAIMOHHBIA MacCHB
uH(OPMAIIMOHHBIX pecypcoB 10 OuopasHooOpazuto Poccun. Taxke wumeercs
BO3MOXHOCTh HAWTH HEOOXOMMMYIO WH(OpMAIMIO B MHTEPAKTHUBHON 0a3e MaHHBIX
«Poccus B 1mudpax» (ThICSYM TMOKa3zarejed MO BCEM pPETHOHAM CTpaHbl). Takxke
pasMelieHa OHJaiHOBas kaprorpaduueckas cucrema DataGraf.Net, mosBosstomnias
«HA JIETYy» CTPOUTH KapThl, (B TOM YHCJIE€ COOCTBEHHBIC) U MPOU3BOIUTH aHAIU3 MX
CYNEPIO3HIINN;

15.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Amrac: «Okpyxatomasi cpeira u
310poBbe HaceneHus Poccun». KOMIIEKCHBIN Tpyd, B KOTOPOM PacCMarpUBAIOTCS B
MEepBYI0 odepe/ib (DAKTOPHI U MPUYHUHBI, ONPEASIISIomue 310poBbe Hamuu. Oxosao 200
croxkeToB, Oonee 400 kapT u quarpamm;

16. www.molbiol.edu.ru - Amnaromuss wu Qusnonorus dYemoBeka. HaydHo-
MONYJISAPHBIN caiT. ba3a 3HaHWid 1o OwWojorum 4YermoBeka. PU3HOIOTHS, KIICTOUHAS
OMOI0THus, TEHETHKA, OMOXUMMSI,

17.  http://www.psy.msu.ru/illusion/ - 3putenpHbie WUTIO3MK ©  (HEHOMEHBI
(dpakynbret neuxonorun MI'Y umenu M. B. JlomoHoCOBa).
XMBOTHBIE

18. www.entomology.narod.ru/index.html - «MHpopMamOHHO-IIONCKOBBINA CalT




WIH «TIOYTH BCE» 110 SHTOMOJIOTHNY. BOJIbIIIOE KOMMYECTBO KAYECTBEHHBIX CCHUIOK Ha
PYCCKOSI3BIYHBIC CANTBI, MOCBSIICHHBIC BCEM CTOPOHAM JKH3HHM Pa3MYHBIX TPYIII
YJICHUCTOHOTHUX, a OOJIBIIIC BCETO — HACCKOMBIX;

19.  http://www.zooclub.ru/ - «300ki1y0 (Bce 0 KHBOTHBIX)». Camas pasHOOOpa3Has
WUTIOCTPUPOBaHHAsT HWH(pOpMaAIKs, KaK O JXHU3HH JTUKAX >KMBOTHBIX, TaK MU O
JIOMAIIHUX JiIoOuMIiaX. Bo3MOXXKHO TodydeHHEe OECIUIaTHOW KOHCYJIbTAIlMHM I10
COZICPKAHMIO M BETCPUHAPHH;

20.  http://www.zoospace.narod.ru/ - «3ooJonus», MNPEAOCTABISICT MaTepual B
OCHOBHOM O co0akaxX M KOIIKaX: PEKOMEHIAIMHM 10 HMX COJACPYKAHHIO U JICUCHHUIO,
HOPMATUBHBIC JTOKYMEHTBI, HH()OPMAIIMIO O KIy0ax W MUTOMHHKaX, OOBSIBICHUS O
NPOJIaXKe U BBHICTABKAX);

21. http://povodok.ru/en/ - «IloBomok», OOMH W3 CaMBIX IOJHBIX CAalTOB,
HOCBSIIEHHBIX JIOMAIIHAM YXHBOTHBIM;

22. https://apus.ru/ - «O HemoOeaumoil TIOOBH K KHUBOTHBIM», HHTEpECHas W
pa3HooOpasHass HWHGOpMAIMs O CaMbIX pPa3IMYHBIX KHUBOTHBIX. (OCOOEHHOCTH
nogdopa MaTepuaiga M €ro M3J0KCHHs JeJal0T 3TOT CAWT XOPOIIMM ITOMOIHHKOM
YUUTEITIO;

23.  http://lwww.petslife.narod.ru/ - «Jlomamnue >KuBOTHBIE». CalT IOCBAIIECH
JIOMAIITHAM KUBOTHBIM. OCOOEHHOCTSM yXO0/1a U COECPIKaHUS JOMAITHUX )KHBOTHBIX;
24. http://bigcats.ru/ - «boabiine komkuy. CalT MOCBSAIIEH MPEACTABUTEISAM
CEeMEHCTBA KOIIAYbUX;

25.  http://lwww.filin.vn.ua/ - WnmroctpupoBaHHas SHIMKIONEAWS XHUBOTHBIX. B
paszienax SHIMKIONEANH cOOpaHO OOJBIIOE KOJMYECTBO MaTepHalioB 000 Bcex
BUIaX )KUBOTHBIX. MaTepuan 60raTo WITIOCTPUPOBaH, CHA0KEH CChUTKAMHU;

26.  http://www.apus.ru/ - Pecypc «O HemoOenuMol JIFOOBH K KHUBOTHBIM» — 3TO
MHTEpECHasT W pa3HooOpasHas WHQPOpPMAIUS O CaMbIX Pa3IUYHBIX IKHUBOTHBIX.
OcobeHHocTH TOA0Opa Marepualia M ero M3JIOKEHUS JIETA0T dTOT CAWT XOpOIINM
TIOMOIIHUKOM YYHTEITIO;

27.  http://www.fishworld.narod.ru - Peiouii Mup. Pecypc MOCBSIIEH MOJHOCTHIO
OTHM TPEJACTAaBUTEISIM JKUBOTHOro wmupa. Kiaccudukamms, TpoucxoxIeHue,
HBOITIOIHS PHIO, OMMACHBIE PHIOBI 1 MHOTOE JPYTOE.

PACTEHUA

28.  http://www.herba.msu.ru/russian/index.htmi- OOTaHWYECKHIA cepBep
MockoBckoro yHuBepcuteTa. OawH W3 HamOolee HW3BECTHBIX BO BCEM MHpPE
POCCUHCKUX OHOIOTMYECKUX PECYpCOB, HMEIONIMNA BEpCUM Ha & s3bIKax.
borannyeckne HOBOCTHM (B T. 9. MOAPOOHBIN KaleHIaph KOH(EPEHIMiA), CaANTHI
O0oranmyecknx TnoApazgeneHuii MI'Y, Oubnamoreka W300paKeHUN pacTEHUH,
OomorpadmyecKkuil paszlen «KIAaCCHMKU Haykw». Kpome MarepuaioB Mo OOTaHHKE
o0miero xapakrtepa, Ha caiTe pa3MelleHbl Marepuaibl O boTaHmueckoM caje
yHuBepcureTa, 00 yHuBepcuterckom lepbapun umenu JI. II. Ceipeiinukona,
MpeCTaBlICHA CTapUHHAS KOJUICKIIUS U3 ero ()OH/IOB;

29.  http://www.lapshin.org/club/plants.htm - «MockoBckuii Kiy0 koMHATHOTO
I[BETOBOJICTBAY;

30. http://tea.volny.edu/index.php - «Yaiiy — xuBasg SHUMKIONEAUS 4Yasd U €ro
TpaJuIUi — UCTOPUS Yasi, OOTAHWKA W BBIPANTUBAHKE Yasi, XUMHUS 4asi, IPOU3BOJCTBO




qasi, BUJbI 4asl, YIIAKOBKAa U XpPAaHCHUC Yasd, 3aBapHBAHUC Hasl, Jal u 310pPOBbEC.
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