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BBEJIEHUE
CoBpeMeHHBIN y4eOHBIM MPOIIECC HAMPaBJIEH HE CTOJBKO Ha JIOCTHUXKEHUE pe-
3yJbTAaTOB B OOJACTU MPEAMETHBIX 3HAHHM, CKOJIbKO Ha JUYHOCTHBIM POCT peOeHKA.

OOyueHne Mo HOBBIM 00pa30BaTEIbHBIM CTaHIApTaM MpelycMaTpUBaeT OpraHu3a-

U0 JICSITENHHOCTH peOCeHKa, KOTOpask CIOCOOCTBYET PACKPBHITUIO BHYTPEHHErO IMO-

TEHIIMAaJIa KaXKJ0T0 YUYCHHUKA, Pa3BUTHE U TOJACPKaHUE €ro TajlaHTa.

OaHUM U3 KITIOYEBBIX TPeOOBAaHUN K OMOJIOTMYECKOMY 0Opa30BaAHUIO B COBPEMEH -
HBIX YCJIOBUSX SIBJIICTCS OBJIQJICHUE YYallIMMHUCS MPAKTUYCCKUMHU YMEHUSMH M Ha-
BbIKAMH, TMPOEKTHO — KCCJIEIOBATENIbCKON JesTenbHOCThIO. [Iporpamma «B mupe
OuoJsiorum» HampapjieHa Ha (OPMHUPOBAHHUE Y YHAIIMXCS UHTEpEca K U3YYEHUIO OUO-
JIOTUM, PA3BUTHE MPAKTHUUECKHUX YMEHUM, MPUMEHEHHE TOJYYCHHBIX 3HAHHWI Ha
MpaKTUKE, TOATOTOBKA yUAlUXCS K YYACTUIO B OJIMMITUATHOM JIBHXKCHUHU.

Peanuzanus naHHO# mporpaMMbl €CTECTBEHHOHAYUYHOW HANPaBJIECHHOCTH Mpe-
JTyCMaTpUBaeT HCIIOJIb30BaHUE OOOPY/IOBaHUS, CPEACTB OOYYCHHUS W BOCIUTAHUS
LenTtpa «Touka pocTay.

Pazngen 1. Komniieke OCHOBHBIX XapaKTePUCTHK 00pa30BaHusA: 00beM, CO-
JAep:KaHue, IJAHUPYyeMble pe3yJbTaThl

1.1TTossicHuTENbHAS 3AMKMCKA

[Iporpamma nomosHUTENBHOTO OOpa3zoBaHus «Touka Pocra» cocramieHa Ha
OCHOBE HOPMATUBHO-TIPABOBOM 0a3bl

Hopmamueno-npaeogoe odecneuenue
* ®denepanbHbIM 3aK0oHOM OT 29.12.2012r. Ne273-®3 «O06 obpazoBanuu B Poccwuii-

ckon Denepanum,.

* [Ipukaz Munnpocsemenuss Poccun ot 09.11.2018 Ne 196 «O06 yTBep>KIeHUHU T10-
psiJiKa OpraHM3allii W OCYIIECTBICHUS 00pa30BaTENbHON NEATEIBHOCTH MO J10-
MIOJIHUTEJIFHBIM 00111e00pa30BaTEIbHBIM ITPOTPAMMaM.

* Konnenmuel pa3BUTHS JTOMOJHUTEIBHOTO oOpazoBaHuss B P®, yTBepkaeHHOM
pacniopstkenueM IlpaButensctBa PO oT 04.09.2014r. Nel72, nmpukazom Munu-
ctepctBa npocBemierust PO ot 09.11.2018 r. Ne 196 «O6 yTBepKACHUH MOPSAKA
OpraHu3allid M OCYIIECTBICHUS 00pa30BaTENBHON NEATETLHOCTH MO JOTIOJIHU-
TEBHBIM 00111€00pa30BaTEIBHBIM MTPOTPAMMAM.

* (Crparerueit pa3Butus Bocnutanus B Poccuiickoit ®enepanuu Ha nepuoa ao 2025
rona (yrBepxaeHa pacnopsbkeHueM IIpaBurenbctBa Poccuiickoit @enepauuu oT
29.05.2015 r. Ne 996-p).

* JloctaHoBieHueM [7TaBHOTO TOCYZapCTBEHHOIO CAHWUTAPHOrO Bpauya PO ot
28.01.2021 Ne 2 «O06 yrBepxaenuu CaunlluH 1.2.3685-21 «'uruennueckue HOp-
MaTUBHI 1 TPeOOBaHUS K 00ECTICUCHHUIO 0€30MacHOCTH U (W) O€3BPETHOCTH ISt
gesioBeKka akTOpOB Cpeabl OOUTAHUS.

[IporpamMma crnocoOCTBYET O3HAKOMJIEHUIO C OpraHU3alMedl KOJIJIEKTUBHOTO U
WHJMBUAYaJIbHOTO HCCJIEIOBaHUsl, OOYYEHHIO B JEWCTBUM, MO3BOJSET YEPEIOBaATh
KOJUIEKTUBHYIO U MHJUBUAYAIbHYIO JEATEIbHOCTh. TeopeTuueckuii MaTepuail BKIIO-
4yaeT B ce0sl BOMPOCHI, KACAIOUIUECS OCHOB IMPOEKTHO-UCCIEA0BATEIbCKON JIesITelb-
HOCTH, 3HAKOMCTBA CO CTPYKTYpOil paOOTHI.

1.2 HoBu3Ha, akTyaJdbHOCTh UM  HeJarorudyeckass  1eaecooOpa3HOCTh  IPOrpamMMbI



AKTYaJIbHOCTH NporpamMmbl. OTIUYUTENbHBIE 0COOEHHOCTH TporpaMmsl. [Ipo-
rpaMMa HampaslieHa Ha (OPMUPOBAHUE Y YUYAIIUXCS CTOMKOW MOTUBALIMM JIJISl U3yYe-
HUs1 OMOJIOTMYECKUX HayK, paCIIMPEHUE 3HAaHUN 10 OUOJIOTHH U 3KOJIOTHH, (OPMHUPO-
BaHHWE OCO3HAHHOI'O OTHOILLIEHUS K MHUPY >KUBOW IMPUPOABI, pa3BUTUE UHTEpEca K Me-
JUIMHCKUM HayKam, MOBbIIIEHHE o0pa3oBareiabHOro ypoBHs. [Iporpamma ngaet Bo3-
MO>XHOCTb yYalllUMCsI BBIOpaTh CBOW «OMOJIOTMYECKHUI MyTh», U MOBBICUTh YPOBEHb
MOJATOTOBKH K 3K3aMEHaM.

HoBu3Ha nanHoi o0pazoBaTeibHON MPOrpaMMbl B TOM, YTO JaHHAs IPOrpam-
Ma HOCHUT pa3BUBAIOILUN XapaKTep, LEIbI0 KOTOPOH siBIsieTcs (POPMUPOBAHME TOUC-
KOBO-HCCJIEIOBATEIbCKUX, KOMMYHUKATUBHBIX YMEHHUH IIKOJbHUKOB, WHTEIJIEKTA
yUYalIUXCA.
3aHsTHS pa3fieseHbl HAa TEOpeTHUeCKHe U mpakThudeckue. [Ipuyém nedarenbHOCTh
MO’KET HOCUTh KaK IpYyIIOBOM, TaK U MHAUBUAYAJIbHBIN XapakTep.

Ilenaroruyeckas nesieco0OpPa3HOCTb IPOrPAMMBI 3aKIHOYAETCS B TOM, YTOOBI: CIO-
coOCTBOBATh CUCTEMATHU3AIMU OMOJIOTHYECKUX 3HAHUM, MTOTYYEHHBIX BO BpeMsi
oOydeHust B 0011e00pa3oBaTeIbHOM 1IKOJIE, BOCIIOIHUTH MPOOEIbI, OJyUYeHHbIE TPU
U3YYCHHUH MpeaMeTa OMOJIOTHH, PACIIMPUTH UMEIOLTUECS Y YUAIIUXCSl TPOrpaMMHbBIE
OMOJOTMYECKUE 3HAHMS C 1IeJIBbIO MOATOTOBKH K 9K3aMeHaM, K OCTYIUICHHUIO B y4eO-
HbIE 3aBEJICHUS, a TAKXKE K OMOJIOTMYECKUM OJMMITHAIaM.

1.3 Ilenb 1 31241 TOMOJIHUTENTHHOM 00111€00pa30BaTENbHOM MTPOTPaAMMBbI

Heanb: co3nanue ycaoBUM JJIsl YCHEIIHOTO OCBOEHUS YYAIIMMHCS MPAKTHUYECKOU
COCTABIIAOIIEH IKOIBHON OMOJIOTUU U OCHOB MCCJIE0BATENbCKON e TEIHHOCTH.

3agaun:
lIpeomemnvle:

1. ®opMupoBaHuE CUCTEMbI HAYYHBIX 3HAHUU O CHCTEME >KUBOW MPHUPOJABI U Ha-
YaJIbHBIX TMPEJICTABICHUN O OMOJIOTMYECKHX OO0BEKTaX, MPOIECccax, SIBICHUSX,
3aKOHOMEPHOCTSIX;

Memanpeomemmuvie:

2. pUOOpPETEHHUE OMBITA UCIIOJIB30BAHUS METOAOB OMOJIOTHYECKON HAYKU JIJIst
IPOBEICHUS HECIIOKHBIX OMOJIOTHYECKUX IKCIIEPUMEHTOB;

3. pa3BUTHE YMEHMI U HABBIKOB IPOEKTHO — UCCIIE0BATEIbCKON AEATEIbHOCTH;

Jluunocmmuuie:

4. MOAroTOBKA ydalIuxcs K y4aCTUIO B OJIMMIINAAHOM JABUKCHHU;

5. (opmupoBaHHE OCHOB SKOJIOTHYECKON IPAMOTHOCTH.

[Tpu opranuzanuu 00pa3zoBaTeIBbHOrO Mpoliecca HE0OX0AUMO 0OpaTUTh BHUMAaHUE
Ha CJIEYIOUIUE aCIEeKThI:

® co3aaHue Moptdoirno y4yeHHKa, MO3BOJIAIONIEE OICHUBATH €0 JIMYHOCTHBIN
pocT;

® HCIOJIb30BAaHUE JTUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOIMH (TEXHOIOTUS pa3-
BUTHSI KPUTHYECKOTO MBIIUICHUS, TEXHOJIOTHUS NPOOJIEeMHOro 0OydeHus, Tex-
HOJIOTHSI OOyYEHHS B COTPYIHUYECTBE, KEHC-TEXHOJIOTHsI, METOJ IPOEKTOB);

® OpraHu3alMs MPOEKTHOM NEATEIbHOCTH IIKOJBHUKOB M IMPOBEIECHHE MUHHU-
KOH(epeHU Ui, MO3BOJISIIONINX UIKOJIBHUKAM IPEACTaBUTh WHAMBUAYaJbHbIE
(W11 TPYMIOBBIE) MPOEKTHI 110 BEIOPAHHOU TEME.

1.4 OcoOEHHOCTH BO3pPACTHOW TPYIIbl JETed, KOTOPHIM aJ[pecoBaHa MporpaMma.



JlaHHas mporpamma MpeaycMOTpeHa Ha 15 JemoBeK pa3HOBO3pAaCTHOW KaTero-
puu Ha 0a3e MIKOJIbI.

Ha 3aHatusx ydamuecs: OnuparoTcsi Ha MOJy4eHHbIE 3HAHUSL IO OMOJIOTHH, YTO
MO3BOJISIET OBICTPO U JIETKO OBJIaJeBaTh HOBBIMU 3HAHUSAMMU, TPABUIILHO U KAUECTBEH-
HO BBITIOJIHSTh TPAKTUYECKUE 3aaHUSI.

1.5 Anpecat nporpamMMbl, CPOKH peaii3aliy, HAPaBJICHHOCTb

Ypoeenv npozpammur — 6a30BbIil.

BrinonHeHre WHAWBUAYAIBHOTO 3aJaHUs: CaMOCTOSTENIbHBIA BBIOOpP TeM pe-
OEHKOM, UHTEepPECHBIX JJis u3ydeHus. CocraBieHue aaHa padoThl MO U3YUYEHUIO Te-
MBI, HATUCAHUIO PAOOTHI C OMIOPOM Ha MPEAJIOKEHHBIE TIeJarorOM BapUaHTHI.

Hanpaenennocms — ECTECTBEHHOHAYYHAS.

Aopecam npozpammet: nety B Bo3pacte 11 — 18 ner.

B 3TOM BO3pacTe peOEHOK OKa3bIBa€TCsl Ha MOPOre peajbHOW B3POCION KU3HH.
be3 nmocrarouHoil yBepeHHOCTH B ceOe, MPUHSITHS Ce0s OH HE CMOXKET ONPEIC/IUTh
CBOM JAJIbHEUIIINM MY Th.

IleHTpanbHBIM kK€ HOBOOOpA30BaHWUEM TMEPHOJIa CTAHOBUTCS CaMOOIpe/eeHue,
npodeccroHanbHoe U JUYHOCTHOE. Co37aeTCsl TaK Ha3bIBA€MbIN KM3HCHHBIN ILJIAH:
CTapIIEKJIACCHUK pelIaeT, KeM ObITh (MpodecCHOoHaNbHOE CaMOOIpeiesieHne) U Ka-
KUM OBITH B CBOEH OynyIel ®u3HU (JIMUYHOCTHOE WM MOPAJIbHOE CAMOOIIPEICIICHHE).
Eme ogun MOMEHT, CBSI3aHHBIA C CAaMOOMPEACIICHUEM, - U3BMEHEHUE YU4eOHON MOTH-
Banuu. CTapUIEKIACCHUKH, BEIYIIYIO JACSTENBHOCTh KOTOPHIX OOBIYHO Ha3bIBa-
10T yueOHO-TIpo(hecCHOHATBHOM, HAUMHAIOT paccCMaTpUBaTh yueOy Kak HEOOXOIUMYIO
0a3y, MpeanochuIKy Oyayiieid npodeccuoHanbHOU NedarenbHOoCTH. WX uHTepecylorT,
TJIaBHBIM 00pa3oM, T€ MPEIMEThI, KOTOPhIe UM OyIyT HY>KHBI B JaJbHEHIIIEM, UX CHO-
Ba HAYMHAET BOJHOBATh YCIEBAEMOCTb, MOSBISIETCS CO3HATEIIBHOE OTHOIICHUE K
YUEHHIO

Cpoku peanuzayuu npozcpammol.

[Iporpamma paccumtana Ha 3 roga oOy4deHus. [IpoOKUTENTBHOCTE OJHOTO
3aHATHS PABHO OJTHOMY aKaJIeMUYECKOMY Yacy (45 MUHYT).

| roq o6yuenust — 36 waca. Yacrora 3ansTuii — 1 pa3 B HeJlemto 10 45SMHUHYT.

roj oOydenus — 36 yaca. Yactora 3ansatuii — 1 pa3 B Hegemo no 45SMHUHYT.

roq oOydenus — 36 yaca. Yactora 3ansatuii — 1 pa3 B Hefemo Mo 45SMHUHYT.

['pynmsr popMuUpyrOTCs C Y4€TOM UHIWBUIYAIBHBIX M TBOPYECKUX CIIOCOOHO-
CTEH JETEN.

Dopma 3anamuil — rpynnosad. KoauuecTBo ydamuxcsi B rpynie MakCuMalb-
Hoe — 15, muanManpHOE — 15.

[Inanupyembie pe3yabTaThbl

TpeOoBaHus K YPOBHIO 3HAHUN, YMEHUH M HABBIKOB 110 OKOHYAHMIO peaJiu-
3alliM MPOrPaMMbl:

® UMETh MpeJicTaBlIeHUuE 00 UCCIEAOBAaHUU, MPOEKTE, cOope U 0OpaboTKe HH-

dbopmanmu, COCTaBICHUH TOKIIaa, ITyOJIMIHOM BBICTYIJICHUH;

® 3HaTh, KaK BbIOpATh TEMY UCCIIEIOBAHMUS, CTPYKTYPY UCCIIEIOBAHNUS;

® yMeTb BUJIETh NPOOJIEMY, BBIIBUTATh TUIIOTE3bI, IUIAHUPOBATh X0 UCCIIEA0BA-

HUS, 1aBaTh OMPEICICHUS] IOHITUSIM, pab0TaTh C TEKCTOM, JI€JIaTh BHIBOJbI;



® yMeTh paboTaTh B rpyIIe, NPUCIYITUBATHCSA K MHEHHUIO YWICHOB IPYMIIbI, OT-
CTauBaTh COOCTBEHHYIO TOUKY 3PEHHUSI;
® BJIAJICTh UITAHUPOBAHUEM U MOCTAHOBKOM OMOJIOTMYECKOTO SKCIIEPUMEHTA.
1.6 IImaHupyemble pe3yabTaThbl
Ilnanupyemuie pesynomamot
JIuunocmmuwie pezynomamor:
® 3HaHM OCHOBHBIX MPUHITUIIOB U MPABUJI OTHOIICHUS K )KUBOU MIPUPOJIE;
® pa3BUTHE TMO3HABATEILHBIX MUHTEPECOB, HANPABICHHBIX HA M3YYCHUE >KUBOU
IPUPOJIBI,
e Pa3BuTHe MHTEUICKTyaIbHBIX YMEHUN (JI0Ka3bIBaTh, CTPOUTH PACCYKICHHUS,
aHaJIM3UPOBATh, CPABHUBATH, JICJIaTh BHIBOJBI U JIPYTOE);
® OCTETHUYECKOI0 OTHOIIECHHUS K KUBBIM OOBEKTaM.
Memanpeomemnuvle pezynvmanoi:
® OBJIAJICHHE COCTABIISIOUIMMU HCCIEIOBATENIbCKON U MPOEKTHON N1€ATENbHOCTH:
yMEHUE BHUJETh MPOOJIEMYy, CTaBUTh BOMPOCHI, BBIJIBUTATh THUIOTE3bI, JaBaTh
OTpeNieNICHUs] TIOHITHAM, KJacCU(PUIIUPOBATh, HAOMI01aTh, MPOBOAUTH IKCIIEC-
PUMEHTBI, JIeJIaTh BBIBOJIBI U 3aKIIFOYCHUS, CTPYKTYPUPOBATh MaTepHal, 00bsC-
HSTb, TOKA3bIBaTh, 3AIIMUINATH CBOU UJIEH;
e yMeHHE PaboTaTh C Pa3HBIMM HCTOYHUKAMHU OMOJOTUYECKOW WH(OOpMAaIHH,
aHAIM3UPOBATH W OIIEHUBATh MHGOPMAIHIO, MPeoOpPa3oBbIBATh MH(OPMAIUIO
U3 OHOU (DOPMBI B JIPYTYIO;
® yMEHHE aJeKBaTHO MCIOJb30BaTh PEUEBbIC CPENICTBA JJIA AUCKYCCUM U apry-
MEHTAIlMU CBOEH MO3WIIUU, CPABHUBATH Pa3HbIe TOYKU 3PEHUSI, ApTyMEHTHPO-
BaTh CBOIO TOUKY 3pEHMSI, OTCTAUBATH CBOIO MO3UIIHIO.
Ilpeomemmnuie pezyiomamol:
1. B mo3naBaTenpHOM (MHTEIIEKTYaIbHOM) cepe:
® BBIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OUOJOTMYECKUX OOBEKTOB W MPO-
IIECCOB;
e KiaccuduKaus — ONpPeACIICHUE TPUHAIIC)KHOCTH OMOJIOTHYECKUX 00bEK-
TOB K ONPEAECICHHON CHCTEMAaTHYECKOM TPYIIIIE;
® 00BSICHEHUE POJTU OMOJIOTHH B MPAKTUYECKON NI TEILHOCTH JIIOJICH;
® CcpaBHEHHE OMOJIOTUYECKHX OOBEKTOB U MPOIIECCOB, YMEHHUE JI€NIATh BBHIBO-
Il 1 YMO3aKJIIOUECHHS] HA OCHOBE CPaBHEHHS;
® yMeHHue paboTaTh C OMPEACIUTEISIMH, Ta00PATOPHBIM 000PYI0BAHUEM;
® OBJIAJICHHE METOJaMU OWOJIOTMYECKOW HayKHW: HAONIOJCHHE W OMHCAHHE
OMONIOTHYECKUX OOBEKTOB M IMPOIIECCOB; MOCTAHOBKA OMOJIOTHYECKUX DKC-
NEPUMEHTOB U O0BSCHEHUE UX PE3YyJIbTATOB.
2. B 1IeHHOCTHO-OpHEHTAIIMOHHOM cdepe:
® 3HaHKE OCHOBHBIX ITPABWJI TOBEJICHUSI B IPUPO/IE;
® aHaIMU3 U OLIEHKA MOCIECTBUI IEATEIbHOCTH YEJI0BEKA B IPUPOJIE.
3. B cdepe TpymoBoii nesaTenbHOCTH:
e 3HaHWE U COOJII0ICHUE TPaBUJ pabOTh B KaOMHETE OMOJIOTHH;
e coOxroJIeHre MpaBuil pabOThl ¢ OMOJIOTHYECKUMU NpUOOpaMu U UHCTPYMEHTA -
MHU.



4. B actetnueckoit cdepe:

® OBJAJICHHE YMEHHUEM OLICHMBATh C SCTETUYECKON TOUKH 3pEHUSI OOBEKTHI JKU-

BOU IPUPOJIBI.
Yuawuecs 6yoym znamo:

* yyamniuiicss yMeeT MOHUMAaTh MPOLECCHl, MPOUCXOASIINE B OKPYKAIOIIEM MHUPE
Ha OCHOBE COOCTBEHHBIX HAOJIOJICHUI M €CTeCTBEHHOHAYYHOTO Mojaxoaa, (op-
MYJIMPOBATh HAYYHO OOOCHOBaHHBIE BHIBOIBI;

* yyanuiics BiIaJeeT HaBbIKaMHU aHajIW3a WHQOpPMALUU U MPEACTABICHUS Mepe]
ayIUTOpUEH Pe3yIbTaTOB CBOEH pabOThI;

* yyalMics AEMOHCTPUPYET OTBETCTBEHHOE OTHOLIEHHE K IPHUPOJAE POJIHOIO
Kpasi, IpUPOJHOMY JIOCTOSIHUIO CBOEHM CTPaHbl, IUIAHETHI B LIEJIOM;

* yyanuiics BiajieeT MHPOPMALMOHHBIM MMOTEHIIMAIOM O MYyTAX MOCTPOCHUS UH-
TUBUYalbHON PO(eCcCHOHATBHON TPAeKTOPHUH.

Yuawuecs 6yoym obyuenwi:

* yyaniuics BiajieeT 1ad0opaTOPHBIMU MIPUOOPAMH;

* JEMOHCTPUPYET HEKOTOpbIe MOphoMeTpruuecKue U GU3HOJIOTUYECKUE MTOKA3aTeNn
3/10pPOBbS IIKOJBHUKOB;

* yMEEeT CTaTUCTUYECKU 00paldaThIBaTh Pe3yJIbTaThl UCCIIEIOBAHUM;

* yMEeT NPEACTaBIATh CBOM PE3YIbTAThI IEPEN Ay IUTOPUEN;

* yMmeeT paboTaTh C HAYYHOH JTUTEPATYPOH;

* ymMmeeT 0hOpMIIATh PE3YIbTaThl CBOMX HCCIIEIOBAHUHN B BUJIE TE3UCOB pedepaToB u

CTaTeH.

Pazjnen 2. Komnjieke opraHu3andoOHHO-NEIATOrHYeCKHX YCJI0BHUii, BKJIIO-
yammii GopMbI aATTECTALUID)
CrtpykTypa nporpamMMbl

[Tpu u3ydyeHun pa3aesnoB MKOJIbHUKH CMOTYT ITOYYBCTBOBATH CEOSI B POJIH YUEHBIX

U3 pa3HbIX obnacTeit 6nonoruu. botaHnka — Hayka 0 pacTeHHsIX. 300JI0THSI — HayKa,
IPEAMETOM HM3YYEHUSI KOTOPOU SIBISIOTCS NMPEACTABUTENN LAPCTBA KUBOTHBIX. MU-
KOJIOTHSI — HayKka o rpubax. @u3nonorus — HayKa O KU3HEHHBIX MpoIeccax. JKo-
JIOTUsST — HAayKa O B3aMMOJICMCTBUSIX OPTraHU3MOB C OKpyKarmen cpenoi. bakre-
puosorus — Hayka o 6akrepusix. OpHUTOJIOTHS — pa3/iesl 300JI0TUH, TTOCBSIIICHHBIN
M3y4deHuio nrtull. buoreorpadguss — Hayka, KOTOpas M3ydaeT 3aKOHOMEPHOCTH T€O0-
rpaduueckoro pacrmpocTpaHEHUs U pachpeneieHusi opraHu3moB. CucremaTmka —
Hay4YHas JUCIUIUIMHA, O KJIAacCU(UKAIIMHU KUBBIX OopraHn3MoB. Mopdororus n3ydaer
BHEIIIHEE CTPOEHUE OpraHu3Ma.

2.1. ConeprxaHue MporpamMMbI

COIEPXAHUE

NEPBBINA I'OJI OBYUYEHUS

IlnannpyemMble pe3yJibTaThI:
JIn4HOCTHBIE:
- 3HaHHE OCHOBHBIX MPUHIIMIOB W MPABWI OTHOIICHUS K KUBOW MPHUPOJE, OCHOB
310pOBOr0 00pasa KU3HU U 3J0pOBbECOEPErarInX TEXHOIOT UH;

- (opMupoBaHHE TIOHMMAaHHWSA IIEHHOCTH 3J0POBOTO W 0€30macHOro oOpa3a KU3HU;



- c(pOpPMUPOBAHHOCTH MO3HABATEIbHBIX MHTEPECOB U MOTHBOB, HAIlPaBJICHHBIX HA
W3YYEHHUE >KMBOW MPUPObl; MHTEJUIEKTYaJIbHBIX YMEHUHN (10Ka3bIBaTh, CTPOUTH pac-
CYXKIEHUS, aHAaJIU3UPOBaTh, CPABHUBATH, J€JaTh BBIBOABI U Jp.); ICTETHUECKOIO OT-
HOILIEHHUS K )KMBBIM OOBEKTaM.

MertanpeamerHsbie:

- YMEHHE OpPraHM30BaTh CBOIO YUYEOHYIO JESTEIbHOCTh: ONpPEAEATh Lelb paboThl,
CTaBUTh 3a/1a4H, IUIAHUPOBATH — OMPEJENIAThH MOCIEI0BATENBHOCTD IEUCTBUI U TIPO-
THO3UPOBATh Pe3ynbTaTbl pab0Thl. OCYIIECTBISATh KOHTPOIb U KOPPEKLMIO B CIIydae
OoOHapy’KeHUs OTKJIOHEHWM W OTIWYMM MPHU CIMYEHUU Pe3yJIbTaTOB C 3a/IaHHBIM 3Ta-
noHoM. OrieHKa pe3yiabTaTOB pabOThl — BBIJIECJIEHUE U OCO3HAHHUE yYaluMCs TOrO,
YTO Y€ YCBOEHO W YTO €Ul MOJIEKUT YCBOCHHIO, OCOZHAHME KaueCTBAa U YPOBHS
YCBOCHUS;

- OBJIaACHHUC COCTAaBJIAOIIIMMU I/ICCHGIIOBaTCHBCKOfI )51 HpOGKTHOfI ACATCIBHOCTH,
BKJIFO9asd YMCHHA BUJACTDH HpO6JI€My, CTaBUTb BOIIPOCHI, BBIJIBUI'aTh T'MIIOTC3bI, 1aBATh
ONIPCACICHUS ITOHATHUAM, KJ'IaCCI/I(bI/IIII/IpOBaTB, Ha6JIIOJIaTI), MMPpOBOAUTDL SKCIICPHUMCH-
ThbI, ACJIaThb BIBOJbI U 3AKIIIOUYCHUA, CTPYKTYPUPOBATH MaTCpUaAJl, O6’B$ICH$ITB, JOKa3bI-
BaThb, 3alllUIIIATh CBOU UJCH,

IIpeameTHbIE:

- yMeHue paboTaTh C pa3HbIMH UCTOYHUKAMH MHGOPMAIIMK: TEKCTOM yueOHUKA, Ha-
YYHO-TIOMYJISIPHOW JIUTEPATypOM, CIOBapsSMU M CIPABOYHMKAMU; AHAIM3HPOBATH U
OLICHMBATh MHGOPMAIIHIO, TPEOOPA30BBIBATH €€ U3 OJHOM (HOPMBI B IPYTYIO;

- YMCHHUC CO31aBaThb , IIPUMCHATD U HpGO6p330BI>IBaTI> 3HaKN U CUMBOJIBI, MOACJIIN U
CXCMBI VI pCHICHUA y‘IC6HI)IX N ITIO3HAaBaTCJIbHBIX 3a4a4

- YMEHHE paboTaTh ¢ Pa3HBIMH MCTOYHHUKAMHU OHOJIOTHYECKONW MH(GOPMAIIMH: HAaXO-
JUTh OMOJIOTMYECKYI0 MH(POPMAITUIO B TEKCTE yUeOHUKA, HAYYHO-TIOMYJISIPHOM JIUTE-
parype, OMOJOTHYECKHX CIIOBAPSIX ¥ CIIPABOYHHUKAX.

Yyawuecs 6yoym snamo:

YMEET BBIJCISTh CYIIECTBEHHBIC MPU3HAKUA OMOJOTUYECKUX OOBEKTOB (OTIH-
YUTENbHBIX MPU3HAKOB KUBBIX OPTAaHU3MOB; KJIIETOK U OPTaHU3MOB PacTEeHUM, TPrOOB
1 OaKTepuii;

yMeeT OOBSACHATH POJIb OMOJIOTUN B TIPAKTUIECKOMN JEATEIHHOCTHU JIFOJICH; MEC-
Ta W POJIM YEJOBEKA B MPUPOJIC; POACTBA, OOIIHOCTH MPOUCXOXKICHUS W IBOJIOIHH
pacTeHUil M KUBOTHBIX (Ha MPUMEpPE COMOCTABJICHUS OTICIBHBIX TPYIIN); POJIA pPa3-
JUYHBIX OPTaHU3MOB B JKM3HU YEJOBEKA; 3HAYCHUSI OMOJIOTHYECKOTO pazHOooOpasus
TUTSL COXpaHeHus Onocdepsr;

yMEeT CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI U MPOIIECCHI, YMETh JENaTh BHIBO-
TIbI 1 YMO3AKJIIOUEHHUST HA OCHOBE CPABHCHHS;

YMEET BBISBIATh MPHUCIIOCOOJICHUS OPraHW3MOB K Cpele OOWTaHWS, THITBI
B3aMMOJICUCTBHS Pa3HBIX BUJIOB B SKOCUCTEME; B3AMMOCBSI3U MEXKTy OCOOEHHOCTSIMU
CTPOCHUS KJIETOK, TKaHEH;



Yuawuecs 6yoym obyuenwi:
BJIaJI€ET MpaBUiIaMu PabOThl ¢ OMOJIOTMYECKUMU TPUOOPAMU U HHCTPYMEHTA-
MU (TIpenapoBaIbHbIE UTJIbI, CKAIBIENH, JIYIbl, MUKPOCKOIIBI ).
yMEET CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI U MPOLIECCHI, YMETH JejaTh BbIBO-

Il ¥ YMO3AKJIIOUEHUS HA OCHOBE CPaBHEHUS

Beenenue. ( 1 wac) Bo BBejeHMM ydyainuecs 3HAKOMSTCS C IUIAHOM pabOTHI U
TEXHUKOU 0€30MacHOCTHU IPH BBITIOJIHEHUH J1a00paTOPHBIX pabdoT.
1. M3 yero cocrout pacrenue? (5 yaco..)
CtpoeHne pacTUTENbHOM KIETKH.
Teopus Kopenb. Buasl kopHeil. BetBnenue kopss. 3nauenue kopus. [loder. Ctpoe-
Hue nodera. CtpoeHue nouek. Bumonsmenenus modberos
JIuct. Ctpoenue koxuipl aucta. CTpoeHHe MSAKOTH JUCTA. 3HAYEHUE KUIIOK JIMCTA.
Brinenenue pacrennem kucnopona. Mcnapenue Boasl pacteHnem. Jlncrona.
Crebens. Ctpoenue ctediss. Dynkuuu crediis
[[BeTok. CTpoeHHE U 3HAUEHHUE 1IBETKA.
[Tnoaet. Crpoenue u 3HaueHue. CriocoObl pacpOCTPAHCHHUS
Cems. CTpoeHHE U COCTaB CEMSIH
IIpaxmuxa JlaboparopHas pabota «CTpoeHUE KOKHUIIBI JTYKay.
JIaGopatopnas padota «/[BrkeHre HUTOTUIa3MbD)
JIaGoparopnas padota «OnpezeneHne 30Hbl POCTa KOPHsI»
JlaGoparopnas padota «CTpoeHHE TOUEK»
OmneiT «Beiaenenune kuciopoja pacreHruem». OnsiT «cnapenue BoAbl IUCThIMU
[Ipaktuueckas pabora «OrmpeaeneHne Bo3pacta cTBoja 1o chmiry» JlaboparopHas
pabora «IlepeaBuxeHnue BOJbI U MUHEPAIBHBIX coyiei To cTebto» JlabopartopHas
pabora «/IBmxeHne oprannyeckux BeuiecTB o credmoy» JlaboparopHas padboTa
«Ctpoenue cemenu (aconm» JlabopatopHas pabora «CTpoeHHE CEMEHU MIICHUITBD)
JIabopatopnas padota «CocTaB ceMsH»
2. Kak sxuBet pactenue? (3 uaca)
Teopus. Kak nutaercs pacrenue? Bo3ayuiHoe nutanue pacreHuil. [louBenHoe nura-
HUe pacTeHui. Y moopenus. Bunpl ynoopenuii. [Iuranue u pocT mpopoCTKOB.
Kak pacret pactenue? Poct kopueit u mobera. Kak MOKHO MOBIUSATH Ha POCT pacTe-
Hus. Bo3nelicTBue YenoBeka HA KOPHEBBIE CHUCTEMBI KyJIbTYpPHBIX pacteHuid. Obpa-
6otka mouBbl. [lonuB u ocymenue nmouBbl. DopMupoBaHre KPOHBI pacTeHui. [Ipu-
IUIIKa U NUKUpOBKA. JpimmuT u pacteHue? JIpixaHnve KopHeil. J[pIxaHue JIHCTHEB.
Ieixanue cemsiH. Kak npuraercs pactenue? JIBrkeHue cTeOIIS U JINCTHEB.
Kaxk nmpopacraer cems? YcnoBus nmpopactanusi ceMsiH. BexoxecTs cemsiH. Cpoku 1o-
ceBa. [ myOnHa 3a/1€7IKH CEMSIH.
Ipaxmuxa. Tlpaktudeckas padbora «O0pa3oBaHre OpraHUISCKUX BEIIECTB HA CBETY»
[Ipaktruueckas pabora «BrusHue ynoOpennii Ha poct pacteHus» [Ipaktuueckas pa-
6orta «lIpumunka rmaBHOTO KOpHs» [IpakTHdeckas pabora «Pa3Butre OOKOBBIX IMO-
0eroB
[IpakTuueckast pabota «BnusiHue GUTOropMOHOB Ha POCT U PA3BUTHUE PACTECHUIN
Jlaboparopnas pabota «Pa3Butre mpopOCTKOBY
OnbIT «3HaYeHnEe BO3AyXa U1 POCTA U PA3BUTHS KOPHEW»
OnbiT «/IpIXaHUE JTUCTHEB



OmnebIT «/IpIXanue ceMsn»

[Ipaktuueckas padora «/IBrxenue credis pacrenus» [Ipakruueckas padora «/IBu-
KEHUE JIMCTHEB

[Ipaktnueckas pabora «BausHue pa3nu4HbIX YCIOBUI Ha MPOPACTAHUE CEMSIH
[TpakTrueckast padorta «OnpeaeieHue BCXOKECTH CEMSTHY

3. BoipacTu cam. (1 gac)

Teopus. llpuMmeHeHHe TOJIYYEHHBIX 3HAHUM Ha NpakTUKe. O3eleHEHUE MIKOJIBHBIX
kiyM0. [locagka u yxoJ1 3a pacTCHUSIMHU.

Ilpakmuxa. llpaktuueckass pabora «Ilocamka ceMsiH B KOHTEHHEpPHI M OTKPBITHIN
rpyHT» [Ipaktuueckas padora «IlukupoBaHue paccajpl IBETOUYHBIX KyJIbTyp» lIpak-
TUdeckass paborta «Bbicagka paccalbl LIBETOYHBIX KYJIbTYP B OTKPBITHIA TPYHT»
[IpakTnueckas padora «YXo 3a IBETOUHBIMU KIIyMOaMu»

4,01 MEHKPOCKONA 10 MUKPOOHoJorum (5 4acoB)

Teopus. YctpoiicTBo Mukpockorna. [IpaBuna pabotsl ¢ Mukpockornom. [Ipurortosie-
Hue npenapatoB McTopus OTKPBITHS MUKPOCKOIIA. Y YEHBIE UCCIIEI0BATENIN, BHECILINE
BKJIaJl B U3y4EHUE MUKPOOPTaHU3MOB.

Opannysckuit mukpoouosor Jlyu Ilactep (1822 — 1895r), nemenkuit yuensiii Po-
oept Kox

(1843 — 1910r) OCHOBOIIOJIOXKHUKH COBPEMEHHOW MUKpoOHojaoruu. OCHOBHBIC Ha-
NPaBJICHUS] COBPEMEHHOW MHUKPOOMOJIOTHH: TeHETHYeCKasi U KJIETOYHAsT WHKEHEPHS,
UCITOJIb30BAHNE MUKPOOPTAHU3MOB U MPOAYKTOB MX KU3HEAECATEIBHOCTH B MIPOMBIIII-
JIEHHOCTHU, CEJIbCKOM XO3SIUCTBE M MEIUIIMHE, T0ObIYa He(TH U METaIOB, OYMCTKA
BOJ, MOYB, BO3JlyXa OT 3arpsi3HUTENEH, MOAJEP!KAHUE U COXPAHEHHE IOYBEHHOTO
TUI00pOAMsl. Y CTPONCTBO MUKPOCKOIIA U TIpaBmiia paboThl ¢ HUM. [IpaBuia obpare-
HUS ¢ 1a0OPATOPHBIM 00OPYTIOBAHUEM.

Xumus U ouoyorusi. XMMUYECKUH COCTaB KUBOW KIIETKH: HEOpraHu4eckue (Boja
Y MUHEPAIBHBIC COJIM) M OpraHudecKue (OCJIKH, )KUPBI, YTIIEeBOIbI, BATAMUHBI) Bellle-
ctBa. buosornyeckas poJib BOJBI B )KHBOH KieTke. @oTocuuTes. Xnopodusi. buoio-
rUYecKoe 3HAYCHHUE KUPOB, OCIKOB, YPUPHBIX Maces, YIJIEBOJOB U BUTAMUHOB JIJIS
KU3ZHEAEATEIbHOCTH OPTraHU3MOB.

Kietka - equHuna CTpOeHHUs, KU3HEAEITEIBHOCTH, POCTA U PA3BUTUS OPTaHU3MOB.
Mmuoroo6pa3ue kinetok. CTpoeHHe Ipo - U 3YKapuOTUUYECKOM KieTKu. [lenenue kier-
KH.

B3aumocBsi3bp cTpoeHus 1 PyHKIUI YyacTeil 1 OPraHOU0B KJIETKU - OCHOBA €€ Iie-
aoctHocTU. CpaBHUTENbHAS XapaKTEPUCTHUKA KJIETOK PAacTEeHUH, KUBOTHBIX, OakTe-
puit, rpuboB. McciienoBanusi IpupoIbl C TOMOIIbIO MUKPOCKOTA.

Bunbl TkaHel, oT/IMUKE PACTUTENbHONW TKAHU OT )KUBOTHOM, 0COOCHHOCTH CTPOEHUS
1 QYHKIIUNA TKAHEH.

JleMoHCcTpauynu

. Kosneknus roToBbIX MUKPOIIPENApaTOB.

IIpakmuxa. Ilpaktuyeckas padora Ne 7-16. YcrpoiicTBo Mmukpockona. [Ipurorosmue-
HUE U U3ydeHHe MUKporpenapaTos. [IpaBuiia paboTel ¢ HHPPOBEIM MUKPOCKOIIOM.
IIpuroroBiieHre MUKPOIIPENApaTOB KIETOK KOYKULBI YELTYH JIYKa, KIETOK JINCTA 3JI0-
JIeH, TIJI010B TOMATa, INUIIOBHUKA U JIP.

Paborta ¢ roToBbIMU IIpeniapaTaMu TKaHEH.



TBopueckas mactepckast «Co3gaHue MOAEIN KIETKI.

5. bakTepuu (2 4)

Teopusa. YcnoBusa xu3Hu Oaktepuil. dopMa U CcTpoeHUE OaKTepUATBHBIX KIIETOK.
BHemnue u BHyTpeHHHE CTpyKTyphl. [loBenenue Oakrepuii. CriocoOsl nutanus. Pac-
npocTpaHeHue W 3HaueHue Oaktepuil. Ponp Oakrepuil B Ouocdepe: Oakrepuu ruue-
HUS — MUHEpaJIu3alus OpraHnYeCKUX BEIeCTB; OaKTepUH MOYBEHHBIE — TOYBOOOpa-
30BaHUE; OaKTepuu a30T(PUKCUPYIOIIHNE — 0O0OTralleHue MOYBbI a30TOM; I[MaHOOAaKTe-
pUH.

3HaueHue OakTepuil B KU3HU YEJIOBEKA - MOJOKUTEIbHAs pPOJIb B XO3SMCTBEHHOMU
NeSATeIbHOCTH: MOJIOYHOKHCIIbIC, OaKTEpUU OpOXKEHUWs, OTpUIlATEIbHAasi — THHUCHUE
POJIYKTOB MUTAHUSI, TATOTCHHBIC OaKTepuu Bo30yauTesn O0JIe3Hel y uenoBeka, Ku-
BOTHBIX M pacTeHuil. MeTtoapl 00prOBI ¢ OakTepusimu. [lacTepuzanus, crepunnzaius,
Ne3UH(EKITHSL.

Ilpaxmuxa. Tlpaktuueckas padota Ne 17-19. [loceB u HaOI0/1IeHHE 32 pOCTOM OaKTe-
puii. bakrepuu 3yoHOr0 HanéTa.

bakTtepun kapTodenbHOM NagouKu.

6. IlinecHeBbie rpudnI (1 u)

Teopus. I'puObl ipeicTaBUTETN 0COOOTO 1ApCTBA KUBOM NpupoAbl. [Ipu3Haku rpu-
6oB. Knaccudukarus rpudoB. OCOOCHHOCTH IJIECHEBBIX IPUOOB.

3HaueHue 1iecHeBbIX Tpu0oB. poxoku. CTpoeHUE U poJib IPOKIKEN B KU3HH UEJI0-
BEKa.

IIpaxmuxa. Tlpaktnyeckas pabora Ne 20-22. BeipammuBanue u UcCiie0BaHuE TIIece-
HU. Myxkop, [lennuumr.

Brnusinue TemnepaTypsl Ha pOCT IJIECHEBBIX U IPOKKEBBIX TPHOOB.

7. Bomopociiu (2 1)

Teopus. MUKpPOCKOTIMYECKHE BOJIOPOCIIH — IPyIIa HU3IMIMUX pacTeHuid. OTHOKIIETOY-
HbI€, MHOTOKJIETOYHBIC U KOJIOHUATbHBIE BOJIOPOCTH. OCOOCHHOCTH CTPOEHUS U KU3-
HEJEATENbHOCTU. 3HAYEHUE BOJOPOCIEN B IPUPOAE U KU3HH YETIOBEKA.

Ilpaxmuxa. Tpaktudeckas padota Ne 23-24. U3yueHue oAHOKIETOYHBIX BOJAOPOCIIEH
10 TOTOBBIM MUKPOIIpENapaTam npenaparam.

Bonopocnu — obutaTenu akBapuyma.

8. JIabopaTopusi «buonnaukanus» (1 1)

Teopus. buonHnukanus okpyxarouien cpeasl. Jluxenonnaukanus. Mitorosoe 3ansrue.
Ilpaxmuxa. Tlpaktudeckas padora Ne 25-26.MccnenoBanre TOKCHYHOCTH OTXOJOB C
ITIOMOIIIBIO OBCA IIOCEBHOTO.

9. Paccka3sbl mo ouosnorum (9 yacon)

Teopus. buonuka, ee Buabpl. HelipoOnoHuka. ApXuTeKTYpHO-CTPOUTENIbHAS OMOHHKA.
buotek. buomumernka. buomumukpus. Itorosoe 3anstue.

Yuennueckas koHpepeHius. «Beigaromuecs ouonormy. «ctopus Onosorum.
Konkypc coobmennit ygammxcs. «Moe JIro0uMoe KMBOTHOE». «17 COBpPEeMEHHBIX
TE€XHOJIOTMH, KOTOPbIE JIFOJIU M03aUMCTBOBAJIN Y IPUPOIBI.

IIpaxmuxka. 1lonroToBKa M 3aIATa TBOPUECKUX OTUETOB O MPOBEICHHOMN UCCIIEI0BA-
TEJIbCKOMU padoTe.



JlaHHbIe 3aHATHS TPOBOJITCS B (hopMe KOH(PEPEHITUU WIIH KPYTJIOro cTojia (B TeUeHUe
rojia). Yyamiuecs BBICTYNAIOT C KPaTKUMHM TBOPUYECKUMHU OTYETAMHU MO H3YYCHHBIM
npo0JieMaM, pacCKa3bIBAIOT O PE3yIbTaTaX CBOMX UCCIEIOBAHUM.

10. «JIabopaTopus JleBenryka» (1 yac)

Teopus. Meroabl HayyHOTro UccneaoBanus. JlaboparopHoe o0opyaoBaHue 1 NpruOOpPsI
JUISL HAy4YHBIX HcciienqoBanuil. Mctopust n300peTeHrs MUKPOCKOIIA, €r0 YCTPOHUCTBO U
npaBuiia padboThl. TeXHUKa MPUTOTOBJICHUS BPEMEHHOTO MHUKpoIpernapara. Pucyem
0 TIpaBUJIaM: MpaBuiia OMOJIOTUUECKOTO PUCYHKA.

Ilpakmuueckue nadopamopmvle padbomaoi:

- YCTpOMCTBO MUKPOCKOIIA

- [TpuroroBiieHrE U paccMaTpUBAHUE MUKPOIIPENAPaTOB

- 3apucoBKa OMOJIOTHYECKUX OOHEKTOB

Ilpoexmmno-uccnedosamenvckasn 0esAmenbHOCHb:

- Munu — uccienoBanue «Mukpomup» (paboTa B IpyIiax ¢ MOCiaeAYyIOIIeH Mpe3eH-
Taruen).

11. IlpakTuyeckasi 6oTanuka (3 yaca)

Teopus. ®enonormveckue HaOmoeHUS. BeneHue AHEBHMKA HAOIOACHUM.
I'epOapwuii: o6opynoBanue, TexHUKa cOOpa, BRICYIIMBAHUS U MOHTHUPOBKHU. [IpaBuia
paboTa ¢ ompeaenuTeNsIMu (Te3a, aHTuTe3a). Mopdosornyeckoe OMMcaHue pacTeHUM
no miany.Penkue u ucuesaromue pacteHus neHTpaibHon Poccun.

lIpakmuka. IlIpakmuueckue u n1abopamopHuvle padbomuoi:

e Mopdornoruueckoe onrucaHue pacTeHUn

e Ormpepenenne pacTeHUi o repObapHbIM 00pa3iaM U B 0€3JIMCTBEHHOM COCTOS-
HUU

e MonTupoBKa repbapus

IlIpoexmmno-uccnedosamenvckasn 0esAmenbHOCHb:

e Co3pnanue katanora «BumoBoe pazHoobpas3ue pacTeHUH MPHUIITKOIBLHON TeppH-
TOPHI

e [llpoexrt «Penkue pactenust KpacHospckoro kpas»

12. IIpakTuyeckas 3000rus (1 yac)
Teopus.

e 3HAKOMCTBO C CHCTEMOW »WBOW MNPHUPOIbI, LAPCTBAMHU >KUBBIX OPraHU3MOB.
OTanuuTeNnbHble NMPU3HAKK KUBOTHBIX Pa3HBIX LAPCTB M CUCTEMATHUYECKUX
TPYIIIL.

e JKu3Hb KMBOTHBIX: OINpEIEICHUE KUBOTHBIX IO Clie/IaM, MPOAYKTaM >KHU3HE-
nesrenpbHocTH. OnucaHre BHEIIHEro BUJA KMBOTHBIX MO IiiaHy. O yeM pac-
CKa3bIBAIOT CKEJIETHI JKUBOTHBIX (MasieoHTONOTHsA). [Tniesble nenouku. JKu3Hb
KUBOTHBIX 3UMOM. [logkopmka nTuil.

lIpaxmuxa.
Ilpakmuueckue u 1abopamopnuvie pabomot:

e PaloTa 1o onpeaeaeHuI0 KUBOTHBIX

e (CocraBlieHUE MUIIEBBIX LIETTOYEK

e OmnpenesieHHE YKOJIOTUYECKOM IPYIIIbI )KUBOTHBIX 10 BHEIITHEMY BUY

o @deHoJOrMYECKUE HAOII0ICHUS «3UMa B KHU3HU PACTEHUM U KUBOTHBIX)



Ilpoexmmno-uccnedosamenvckan 0eAmenbHOCHb:

e Munu — uccinenosanue «lITunpl Ha KOpMyLIKE»

e IIpoekr «KpacHas kHUra KUBOTHBIX KpacHOSIpCKOTO Kpas»
13. BuonpakTukym (1 gac)

Teopus. YueOHO - uccie0BaTENbCKas AeSITeNbHOCTh. Kak mpaBuibHO BBIOpaTh
TEMY, ONPENEIIUTh LENb U 3a7a4M ucciaenoBanus. Kakue cymecTByroT METOBI HCCIIE-
noanuil. [IpaBuna opopmienus pe3ynpratoB. Mcrounuku nnpopmanmu (6udauore-
Ka, UHTepHeT-pecypchl). Kak ohopMuTh MUCEMEHHOE COOOIIEHHE U MPE3CHTALUIO.
OcBoenue U oTpabOTKa METOAMK BBIpAUIMBaHUA OMOKYJIbTYp. BbImonmHeHue camo-
CTOATENLHOTO UCCIEA0BaHMs MO BeIOpaHHOMY MoayIt0. [lpencrapnenue pe3yiabTaToB
Ha KoH(pepeHuu. OTpaboTka MPaKTUYECKON YacTH OJUMITMAHBIX 3aJJaHUM C LIEIBIO
JUArHOCTUKH MOJYYEHHBIX YMEHUM U HABBIKOB.

Ilpaxmuxa.
Ilpakmuueckue u nadopamopmsie padomul:

e Pabora c undopmarueit (mocemeHrne OUOIUOTEKH)

e Odopmienne n1oKkIaaa U MPE3EHTALMH IO OTIPEICTICHHON TeMe

Ilpoekmmno-uccnedosamenvckan 0esamenbHOCHb:

Monyab «®PU3H010rUsl pacTeHUN»

e JIBM)KeHUE paCTEHUN

e BiMsHue CTUMYIATOPOB POCTA HA POCT U PA3BUTHE PACTCHUM

e [Ipopacranue ceMsH

e BiMsHue IPULIUIIKU HA POCT KOPHS

Monyib «IK0JOTHYeCKUI MPAKTHKYM»
e OmpeneneHue CTENEHH 3arpsi3HEHHS BO3AyXa METOJJOM OMOMHIMKAIUY;
e OrnpexesieHNE 3alIbUICHHOCTH BO3/1yXa B IOMELIEHUAX
BTOPOH I'OJI OBYUEHUSI
ILnanupyembie
pe3yabrarhl:JINYHOCTHBIE:
- (hpopMHpoBaHHE OTBETCTBEHHOI'O OTHOIICHUS K YYEHMIO, TOTOBHOCTU U CIOCOOHO-

CTH K CAMOPa3BUTHIO U caMO00pa30BaHUIO HA OCHOBE MOTHBAIMU K OOyYEHHIO U TO-
3HAHUIO

- (bOpMI/IpOBaHI/Ie JINYHOCTHBIX HpeI[CTaBJ'IeHI/Iﬁ O HOCHHOCTHU IIPpHUPOAbI, OCO3HAHHUC
3HAaYUMOCTH H 06H1HOCTI/I I7100aJbHBIX HpO6J'IeM YCJIOBCUCCTBA,

- popMHUpOBaHNE KOMMYHUKATUBHOW KOMITIETEHTHOCTH B OOIICHUH W COTPYAHIUYECTBE
CO CBEPCTHUKAMHM, CTAPIIUMH U MIIAJIIITUMHU B TPOIECCE 00pa3oBaTEIbHON , 00IIeCT-
BEHHO IMOJIE3HOMW, Yy4eOHO-HCCIIeI0BATEILCKOM, TBOPUYECKOM M APYTrUX BUIOB Jed-
TEJIbHOCTH.

MertanpeamerHsbie:

- yMeHue paboTaTh C pa3HbIMU UCTOYHUKAMU UHPOPMAIIUU: TEKCTOM Y4eOHUKA, Ha-
YUYHO-TIOMYJISIPHOM JTUTEpaTypoOMr, CJIOBApSIMU U CIPABOYHUKAMU; aHAIU3UPOBATH U
olleHUBaTh HWH(OpMalKIo, MpPeoOpa3oBbIBaTh €€ U3 OAHOM (OpPMBI B JIPYTyIo;



- YMCHUEC CO3/1aBaTh , IPUMCHATH U HpGO6p330BBIBaTB 3HAaKHW 1 CHUMBOJIbI, MOJCJIN 1
CXCMBI JJIA PCHICHUA y‘—Ie6HBIX H ITIO3HAaBAaTCJIBbHBIX 3aJ4a4

- YMEHHE paboTaTh ¢ pa3HbIMH MCTOYHUKAMHU OMOJOTMYECKON MH(POPMAIUU: HAXO-
JUTh OMOJIOTMYECKYI0 HHPOPMAIIUIO B TEKCTE yUeOHUKA, HAYYHO-TIOMYJISIPHOM JIUTE-
paType, OUOJIOTUYECKHUX CIIOBAPSX U CIIPABOYHUKAX

IIpeamerHsble:

-00BsICHEHHE POJIM OUOJIOTUU B MPAKTUUECKOM JEATeTbHOCTH JIIOJICH; MecTa U POJu
YeJioBeKa B IIPUPOJIE; POJCTBA, OOLUTHOCTH MPOUCXOKIACHUS U HBOJIIOIIUU PACTEHUHN U
KUBOTHBIX (Ha IPUMEPE COMOCTABIICHUS OTAEJbHBIX TPYII); POJH Pa3IUYHBIX Opra-
HU3MOB B YKM3HM YEJIOBEKA; 3HAYEHUsI OMOJIOrMYECKOro pa3HOoOpasus AJisi coXpaHe-
HUst 6nocdepsl;

-(I)OpMI/IpOBaHI/IC OCHOB 3KOJIOTUYECKOM TpaMOTHOCTH : CIIOCOOHOCTH OLOCHHMNBATDH I1O0-
CICACTBHA NCATCIIbBHOCTU YCIIOBCKA B IIPUPOAC, BINAHUC q)aKTOPOB pHUCKa Ha 3010PO-
BBEC 4YCJIOBCKA.

Yuawuecs 6yoym znamo:

yMeeT aHaJIM3UpPOBaTh, CPABHUBATH, KJIACCUPUIIMPOBATH U 00001IaTh (DAKTHI U
SIBJICHUS. BBISBIISATH MPUYUHBI U CJCACTBHUS MPOCTHIX SBICHUM.

yMEET OCYIIECTBIATh CpPaBHEHHUE, CEPHUALMIO M KJIACCHU(PUKALIUIO, CAMOCTOS -
TENbHO BbIOMpAs OCHOBAHUS M KPUTEPUHU MJIsl YKa3aHHBIX JIOTHYECKUX OIEpaIluii;
CTPOUTH KJIacCU(]UKAIIMIO HA OCHOBE TMXOTOMHUYECKOTO JIeJIeHUs (Ha OCHOBE OTpHIIA-
HUS).

yYMEET CTPOUTH JIOTHYECKOE PaCCyKJICHHE, BKIIOYAIONIEE YCTaHOBJIEHUE IMPH-
YUHHO-CJICJCTBEHHBIX CBA3EH.

yMEeT CO3/]aBaTh CXEMATHUYECKUE MOJICIN C BbIJICIICHUEM CYIIECTBEHHBIX Xa-
PaKTepUCTHK 0OBEKTA.

YMEET COCTaBJSTh TE3UCHI, Pa3IMYHbIC BUJIBI TUIAHOB (TIPOCTHIX, CIOKHBIX H
T.11.). IIpeoOpa3zoBbiBaTh HHGOPMAITHIO U3 OJTHOTO BUA B APYroi (TabJIUIly B TEKCT U
mp.).
Yyawuecs 6yoym obyuensi:

yMEET BBIUUTHIBATH BCE YPOBHH TEKCTOBOM MH(OPMAIIHH.

YMeeT onpenensiTe BO3MOXKHbBIE HCTOYHUKN HEOOXOAUMBIX CBEACHUMN, TPOU3-
BOJUTH MOUCK HH(POPMAIIUH, aHATTU3UPOBATH U OLICHUBATH €€ JIOCTOBEPHOCTb.
BIIAJICET CPEACTBOM (POPMHUPOBAHUS MTO3HABATEILHBIX CIYKHUT y4eOHBIN MaTe-
puai, U Ipex/e BCEero NpoayKTUBHbBIC 3aJaHUs YUCOHHUKA.
BBenenue (1 yac). Bo BBeieHnn yqamuecs 3HAKOMSTCS € TJIAHOM pabOThI M TEXHU-
KO 0€30MacHOCTH MPH BHITIOTHEHUHN J1a00paTOPHBIX padoT.
Tema 1. IluTosorust u rucrosiorus (3 yaca)
Teopusa. Ctpoenue kietku. Opranoubl. JKU3HEHHBIN UK KIE€TKUA. KIeTKku KUBOT-
HBIX U pacCTeHUU. [ HCTOJIOrMA — HayKa O TKaHsIX. BUabl TKaHEH OpraHu3Ma 4eoBeKa.
CBsi3b cTpoeHUs U QYHKIUN KJIETOK U TKAHEH.
Ilpakmuxa. Jlp. Nel Crpoenne yBenuuuTenbHbiXx npubopoB. JL.p.No2 Uzyuenwue



MHKPOIIPENapaToB pa3nuuHbiX KIeTOK. JI.p.Ne3 CpaBHeHME KIETOK KMBOTHBIX, pac-
TeHni, npocredmnx. JI.p.Ne4 M3yuenue tkanen oprannsma venoseka. JI.p.NeS Msro-
TOBJICHHE MHUKpPOIIpENapaTa cockoda IIeKH.

Tema 2. OcHOBBI MUKPOOHOJIOTHH U BUPYcoJioruu (6 yacoB)

Teopus. baxktepuu: CTpoeHHE, pa3MHOXXEHHUE, cucTtemaTuka. [liecHeBble TpUOHI.
Crpoenue. Pazmuoxenue. Cucremaruka. [lutanue u asixanue. ABTOTpo(dbI U reTe-
potpodsl. [poxoku. Xemocunre3 u ¢porocuntes. Canporpodsl U mapa3uthl. bakre-
puanbHble 3a0o0seBanus. Jleduenue u npodunaktuka. I'pubkoBbie 3a00neBanus. Jlny-
Has TurueHa. Bupyconorus — Hayka o Bupycax. Ctpoenue u (GuU3Moa0rus BUPyCOB U
Oaktepuodaros. Bupychsie 3a6oneanus. Bupyc CITda. \

Ilpaxmuxa. J1.p. Ne6 U3roroBnenue mukponpenapara 3yonoro nanéra. JI.p.Ne7 Usro-
TOBJICHME MUKPOIIpPENnapaToB Mykopa win nenuiuiuia. JI.p.Ne® M3yuenue apoxakeil.
Tema 3. [lapa3uTtosiorusi u uMMYHHUTET (5 YacoB)

Teopus. IMMyHUTET U 310pOBbE uenoBeKa. Buasl nmmyHurera. Mexanusm. Hapy-
IEHUsI UMMYHUTETA. Ajieprud. UMMYHUTET U Mapa3suThl. DKTO- U 3HAOMAPA3UTHI.
Ux Bugsl. [lpucnocobnenus k mapasutusmy. [lnockue yepsu. Knaccudpukanus. [Huk-
nbl pa3zsutusa. Kpyrasie yepBu. Knaccuduxanus. Luknsl pazsutud. [IpodunakTuka
reJIbMMHTO30B. DKTONApa3uThl — MEPEHOCUMKH PAa3IMYHbIX 3a0o0yieBaHuil. Manspusi.
Connas Oone3nb. Bmm, knemu, 010xu — nepeHocuuku 3aboneBanuit. Tud. Yyma.
OHuedanut. boprba ¢ mapazuramu.

Tema 4. «Mukosiorusi. CuCTEMATHKA JIEKAPCTBEHHBIX pacTeHui (2 yaca)

Teopusa. Muxomnorus — Hayka o rpubax. Cucrematuka rpu6ooB. Llnsmnoynsie rpudsbI.
['pubs1 — mapa3utel. MecrooOutanus. Mukopuza u cuMOno3. SAnoButeie rpudsl. Om-
penenenue a10BUTHIX TpuOoB. [locneacTBus otpasnenus. Jleuenue. [lonb3a rpubos.
IIpakmuxa. JlekapcTBeHHbIE pacTeHus. ['onocemennble. X 3HaueHHe 11 340pOBbS
yenoBeka. [TokpeitoceMennsie. Knaccudukanus. Pabora ¢ onpeneauTenbHIMEU Kap-
TOYKaMH, ompeaenuTensiMu pactenuit. [Ipaktudeckas pabora «Pabora ¢ onpenenu-
TEIAMU»

Tema 6. Xumus B ieHTpe ecTecTBO3HAHUS (6 YacoB)

Teopusa. Xumus Kak 4acTth ecrecTBo3Hanus. [Ipeamer xumun. XumMusa — 4acThb €c-
TECTBO3HAHUA. B3aMMOOTHOIIEHUS YEJIOBEKA U OKpYyXkaromero mupa. [Ipenmer xu-
mun. Ousnueckue Teaa U BemiecTtBa. CBolcTBa BellecTB. [[pumMeHeHre BelecTB Ha
OCHOBE UX CBOMCTB.

Habmronenne u SKCIEpUMEHT KaK METOJbl M3YYEHMs] €CTECTBO3HAHUA M XHUMUHU.
HaGmronenne kak OCHOBHOM METO]T TIO3HAHUSI OKPYXKAIOMIETO MUpPaA. Y CJIOBHS MPO-
BeneHus HaOmonenus. ['mnote3za. OkcnepumeHT. BwiBoa. CtpoeHue ImiaMeHw.
Ilpaxmuxa. JlJabopaTopus u 060pyI0BaHuUE.

MopnenupoBanue. Moaeinb, MmonenupoBanue. OcCOOEHHOCTH MOJIEIMPOBAHUS B T€0-
rpadun, dusuke, 6momornu. Monenu B Omonorun. Mymspku. Monenu B Qu3suke.
OnextpodopHas MammuHa. ['eorpadpuueckue momenu. XUMHUECKUE MOJETH: TPE -
METHbIE (MOJIEJIM aTOMa, MOJIEKYJI, XUMUYECKUX U MPOMBIILICHHBIX MPOU3BOACTB),
3HAKOBBIE, UJIM CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (POPMYJIbI BELIECTB, YPABHEHUS
peakiuii).

XuMudeckrue 3Haku U (popMysbl. XUMUUYECKUN 3JIEMEHT. XUMHUYECKUe 3Haku. Mx
o00O3HayeHue, MPOU3HOILIEHHE. XuMmudeckue ¢QopmMmynbl BemecTB. IIpocTeie u



CIOXHbIE BemecTBa. MHaeKkcsl n koappuuuentel. KauecTBEHHBI U KOJTUYECTBEH-

HBIU COCTaB BEILIECTBA.

Xumust W Qu3MKa. YHUBEpPCAIbHBIM XapakTep MOJIOKEHUH MOJEKYJISIPHO-

KUHETHYECKOU Teopuu. [IoHATHSA «aToM», «MoseKynay, «1oH». CTpOCHHE BEIIECTBA.

Kpucramnmuueckoe cocrosHue BemecTtBa. KpucTamindeckne pemeTKd TBEPIbIX

BewecTB. Juddysus. bpoyHnosckoe nmxeHue. BemecTBa MONEKyJIIpHOTrO U HEMO-

JEKYJISIPHOTO CTPOCHMUSI.

ArperaTtHbie cocTossHMs BemiecTB. [loHsiTue 00 arperaTHOM COCTOSIHUM BEILECTBA.

duznyeckrue U XuMu4eckue sBieHus. ['a3000pa3Hble, )KUAKUE U TBEP/IbI€ BEIIECTBA.

Amop@dHbIe BelecTsa.

Xumus u reorpadusi. Ctpoenue 3emiu: sapo, MaHTus, Kopa. Jlutochepa. Mune-

payibl ¥ TOpHBIE MOPOJIbl. MarMaTudeckue U 0cagouHble (HEOPraHUYeCKUe U opra-

HUYECKHUE, B TOM YUCJIE U TOPIOYNE) TOPOJIBI.

Xumus 1 6uosorus. XUMUYECKUN COCTaB KUBOM KJIETKU: HEOpraHu4eckue (Boaa u

MUHEPAJIbHBIE COJIM) U OpraHuveckue (OeKu, JKUPbI, YIIIeBOAbl, BATAMUHBI) BEIIIE-

cTBa. bruonornueckas poyib BOAbI B )kHBOH KieTke. doTtocuuTes. Xnopodwi. buo-

JIOTUYECKOE 3HAYEHUE KUPOB, OEIKOB, 3UPHBIX Macell, YIIeBOJOB U BUTAMUHOB

IUTS KU3HEIESITENbHOCTH OPraHU3MOB.

KauecTBeHHbIe peakunu B xumuu. KauecTBeHHbIE peakuuu. Pacro3HaBaHue Be-

IIECTB C MOMOILBIO KAYECTBEHHBIX peaklunil. AHAIUTHUYECKU curHai. Onpenense-

MO€ BEILECTBO U PEAKTUB Ha HETO.

Texnuka 6ezonacHocTH. Mephl OKa3aHUs IEPBOM TTOMOIIIH.

O6opynoBanue xuMuueckoil saboparopuu. JlaboparopHas mnocyna. PeakTuBbl.

Oco6eHHOCTUPAOOTHI B Ta00PaTOPHH.

Pacnonoxxenue 3IEKTpHUUECKUX BBIKJIFOYATENIE, BOJONPOBOJIHBIX
KpPaHOB, CPEJCTB MOXKAPOTYILIECHUS, MEAUIIMHCKON anTeuKu

NEepPBOI MOMOIITY B KAOWHETE.

JdeMoHcTpaumuu

- Komnexius pa3iaudHbIx mpeaMeToB win Gororpaduii mpeiMeToB U3 aTtOMUHUS
JUTSL WIDTIOCTPAIINH UIEU «CBOMCTBA — MPUMEHEHUE.

- YyebHoe 00opynoBaHue, UCTIOIb3yeMOe Ha YpOoKax (PU3UKH, OMOJI0THH, reorpadun
U XUMHH.

- DnektpodopHas mamwuHa B fneictBud. [ eorpadudeckue moaenu (riao0yc, KapTa).
buonoruyeckue monenu (MyJsKU OpraHOB M CUCTEM OPTaHOB PAaCTEHUM, )KUBOTHBIX
1 4yenoBeka). u3nyeckue U XUMHUYECKUE MOJIEIH aTOMOB, MOJIEKYJT BEIIECTB U KPH -
CTAULTUYECKUX PEIIETOK.

- OO0beMHBIC U MAPOCTEP)KHEBBIE MOJICTN BOBI, YTIECKUCIOTO U CEPHUCTOTO Ta30B,
MeTaHa.

- OOpasmpl TBEPABIX BEIIECTB KPUCTALTUNISCKOTO CTpOoCHMs. Moenu Kpucrayide-
CKHX PEIIETOK.

- Bona B Tpex arperaTHpIx cocTOSTHUAX. KOMIEKIus KpUCTANTHYECKUX U amopd-
HBIX BEIECTB U U3JICTUI U3 HUX.

- Konnekiust MuHepanoB (J1a3yput, KOPYH/, XaIbKOTUPUT, (PITFOOPUT, TAIIUT).

- Komneknwusi TOpHBIX MOpoOJ (TpaHUT, pas3iudHble (OPMBI KalIbIIUTA — Me,



Mpamop,U3BECTHSK).
- Konnexuus roprounx uckonaeMbix (He()Th, KAMEHHBIN yroJib, CIAHLBL, TOPO).

JleMOHCTpPallMOHHBIE IKCIIEPUMEHTHI

- Hayunoe nabntonenue u ero onucanue. 3yuenue crpoeHus iIaMeHH.

- CiupToBast SKCTpaKLMs XJIOPO(UILIA U3 3€TIEHBIX JIUCTHEB PACTEHUH.

- «IlepenuBanue» yrieKuciaoro ra3a B CTakaH Ha ypaBHOBEIICHHBIX BECAX.

- KauecTBeHHas peakuus Ha Kuciopoa. KauecTBeHHas peakiys Ha YIJIEKUCIIbIHI ras.
JlaGopaTopHblie ONbITHI

- PacnpocTpanenue 3anaxa 0J1eK0JI0Ha, 1yX0B WIH A€30J0paHTa Kak rnporecc 1uddy-
3UM.

- Habmronenune 6poyHOBCKOTO ABHUKEHUSI YACTUUEK YEPHOM TYIIU TTOJT MUKPOCKOIIOM.

- Inddy3us nepmanranata kanus B )KeJTaTHHE.

- O6HapyxeHue >pUpHBIX Macell B aneJIbCHHOBOW KOPOUKe.

- I3yueHnue rpaHuTa ¢ HOMOIIIbIO YBETUUUTEILHOTO CTEKIIA.

- OnpenesieHne coAepKaHus BOJIbl B PACTEHUU.

- OOHapy)XeHue Maciia B ceMeHax MOJICOJIHEYHHKA U TPEIKOT0 opexa.

- O6Hapy>keHHue Kpaxmaja B MIIIEHUIHON MYKE.

- B3aumopeiicTBue ackopOMHOBOM KHUCIIOTHI C 1Hoj0M (ompeneneHue ButaMuaa C B
Pa3JIMYHBIX COKaX).

- [IponyBaHue BbIIBIXa€MOI'O BO3/lyXa Yepe3 U3BECTKOBYIO BOAY.

- OOHapy»XeHue U3BECTKOBOM BOIbI CPEAH PA3TUUYHBIX BEIIECTB.

JlomanHue OnbITHI

- M3roroBnenne Mozene MOJEKyJI XUMUYECKUX BEIECTB U3 MJIACTHIIMHA.

- Iuddy3us caxapa B Boje.

- OTBITHI C IMTYCTOM 3aKPHITON TUTACTUKOBOUW OYTBHIITKOH.

- OOHapyKeHHe KpaxMaJlia B IPOIyKTaX MUTaHUsI; S0JI0KaX.

Ilpakmuueckasa paboma Ne 1-2. 3HakOMCTBO C JaOOPATOPHBIM OOOPYIOBAHHUEM.
[IpaBunarexuuku 6e3omacHocTu. «l1lecTs mpaBMil TEXHUKHA O€30MACHOCTH.
Ilpakmuueckasn paooma Ne 3-5. «TunoBble NMpaBuUiIa TEXHUKH JTA0OPATOPHBIX PadoT.
JIabopatopHoe obopynoBanue u nocyna. Pabora co cnmupToBKOH, ¢ BecaMu, MEPHOM
nocynoii. Apeometpsl. Pabora ¢ xumudeckumu peaktuBamu. OdopmiieHne xojaa
HKCIIEPUMEHTA U €ro pe3ynbTaToBy. «Habmtoaenue 3a ropsiieii cBedoi. Y cTponCTBO
1 paboTa CIUPTOBKIY.

Tema 6. ITH 00bIYHBIE HEOOBIYHBIE BellecTBA (6 YacoB)

Teopus. BemecTBa BOKPYT Hac, UX 3HAYEHHE NI YEJIOBEKA.

Ponp moBapeHHOW coiu B OOMEHE BEIIECTB YesOBeKa M KUBOTHBIX. CoseBoil Oa-
JJaHC B OpraHu3MeyesnoBeka. [lonydyeHne moBapeHHOW COJIM U €€ OYUCTKA.
Kpucrannel 6onpne u Mmasienbkue. Kak pactyt kpuctaimibl? MeToibl BeIpaliiBaHUs
KpUCTAJJIOB.

I'mapocdepa. KpyroBopot BoJibI B IPUPOJIE, €r0 3HAYEHUE B COXPAHEHUU TPUPOTHO-
IO paBHOBECHSI.

Bona. Boga B macmitabe mianetsl. Boma B opranusme uenoBeka. [IpecHas Boga u ee
3amachl. IKOJOTUYECKUE MPOOIEMbl YNCTOU BOIBI.

XKectkocTh BOJIbI, BUABI. METO/IbI, IPUMEHSIEMBIE [ OUUCTKH BOJBI, UX 3PHEKTUB-



HOCTB.UTO Tako€ KUCIOTHBIC TOKIU U KaK OHU 00pa3zyroTcsi? POTHUKOBBIE BOJIBI.
lIpakmuxa. Ilpakmuueckas padoma Ne6-8:«Ouuctka 3arpsi3HEHHON MOBAPEHHOM
coJId. BrIpaluBaHMEKpHUCTAIUIOB TIOBAPEHHOM COJIN.

BripanuBanue KpucTaijaioB METHOTO U JKEJIE3HOTO KYIIOPOCOB METOA0OM MEJJICHHOTO
WCIIApEHUSTHACKIIIICHHOTO PacTBOPa.

Ilpakmuueckasa paooma Ne9-11:«CnocoObl ounctku BOJbl. CpaBHEHHE BOAOIPO-
BOJIHOM M TEXHUYECKOM BOJIBI I10 3aIaxy, UBETY, IPO3PAYHOCTH, INIOTHOCTH, pH, or-
peleICHUI0 TeMIlepaTypbl KUIIEHUsI BOJbI, HAJWYHUIO OCaJKa IOCJE OTCTAaWBaHWUS,
MIPUTOJTHOCTH JIJIsl UCTIOIb30BaHus. ccnenoBanre ocaikoBy.

Ilpakmuueckan paboma Nel2-13:«OnpeneneHue U yCTpaHEHUE )KECTKOCTH BOIBI.
Ilpumeyanue: OuucTka BOAbI OT TBEPIX MPUMECEH, OT JKUJIKUX U Ta3000pa3HbIX
BemectB. (B3Becu: necox + H,O; men + H»O; macno + H,O; H,O + yepnuia, Bo-
poHka, GuIbTp, K00a, JAEIUTEIbHAs BOPOHKA, BhIIAPUTEIbHAS Yalllka, CIUPTOBKA,
CIIUYKH, JepKaTellb IJIa NpoOUpKH, TpoOupku.) JXKecTKocTh BOJIBI: MOCTOSIHHASA,
BpeMeHHas, o61mas. CrnocoObl yCTpaHEHUs >XECTKOCTH BoJbl. (OOpasibl BOJBI;
Na,COs, Ca(OH),, HarpeBanue, CIUPTOBKA, CIIUYKH, JEPHKATENb JIJIs1 TPOOUPKH, TIPO-
OUpKH.)

Tema 7. SIBaenusi, mpoucxoasiue ¢ Bemecrsamu (2 yaca)

Teopus. Paznenenne cmeceit. CriocoObl pa3jiesieHusl cMeced M ourcTKa BemiecTB. He-
KOTOpBIE TIPOCTEHIITNE CITOCOOBI Pa3JIeIeHHs] CMECEei: TPOCeUBaHKe, pa3/ielieHue cMe-
Cell TOPOIIKOB ejie3a W Cephl, OTCTaMBaHUE, JEKaHTalWs, LEHTpUyTUpOBaHUE,
paszieseHre ¢ MOMOIIBI0 JETUTENbHOW BOPOHKH, (punbTpoBaHue. OuibTpoBaHUE B
nabopaTtopuu, ObITYy U Ha npou3BojcTBe. [lonsTue o ¢punbTpare. Axcopouus. [lons-
THE 00 agcopOuuu U afacopOeHTax. AKTUBUPOBAHHBIA YroJib KaK BayKHEHIITUHN asicop-
OeHT. YCTpONCTBO MPOTHUBOTa3a.

Juctumnsinus, Wi neperonka. Juctuuisnus (eperoHka) Kak mpouece BbIAEICHUS
BEIIECTBA U3 KUIKON cMecH. JMCTUIUIMpOBaHHAsA BOJAA U 00JIACTU €€ MPUMEHEHUSI.
Kpucrammmzanus win BeimapuBanue. Kpucramnuzanus ¥ BelllapuBaHue B j1aboparto-
pun (Kkpuctamusatopsl U ¢apdopoBbie YalllKy Uil BeIMIapuBanus) U mipupoae. lepe-
rouka HepTu. Heprenponykrel. @pakiimoHHas MEPErOHKAXUIKOTO BO3AyXa.
XHUMHUYECKNE PEAKIMU. Y CIOBUA MTPOTEKAHUS U IPEKPALLECHUS XUMUYECKUX PEAKLIUHM.
XHUMHUYECKHE PEaKUU KaK MPOLECcC MPEeBpallleHUs] OJHUX BEIIECTB B Apyrue. Ycio-
BUSI MIPOTEKAHUS XUMHUUYECKUX peakiuil. CONpUKOCHOBEHHE (KOHTAKT) BEIIECTB, Ha-
rpeBanue. Karanuzatop. MHruburop. YnpasieHue peakusiMu rOpeHusl.

IIpu3Hakn xumuyeckux peakuui. lIpu3Hakm XUMHYECKMX peakluil: U3MEHEHHE
1BeTa, 00pa3oBaHUE OCaJKa, PACTBOPEHUE MOJYYEHHOTO OCaJKa, BbIJIECIECHUE rasa,
MOSIBJICHHE 3aI1aXxa, BbIJCJICHUE U HU MOIJIOLEHUE TEIIOTHI.

JdemMoHCcTpauuu

Owunetp HlotTa. Boponka broxuepa. YcranoBka mist puibTpoBaHUS MO BAKYYMOM.
PecniuparopHbie macku u MapieBble NOBsI3KU. [IpotuBoras u ero ycrponctso. Koi-
nekuus «HedTb 1 HEQTEPOTYKTHI».

JleMOHCTPAIIMOHHBbIE IKCTIEPUMEHTBI

Pa3znenenue cmecu mopolka cepbl U KeJIE3HbIX OMUIIOK.

Paznenenue cMecu mopoIika cepbl U Iecka.

Paznenenue cmecu BOJABI U PACTUTEIBLHOTO MAaciia C MOMOIIBIO IEJIUTEILHOU BO-



POHKHU.
- [lonyyeHnue AUCTUIIMPOBAHHON BO/BI C TOMOUIBIO JIA0OPATOPHOU YCTAHOBKHU IS
[IEPETrOHKU KUIKOCTEH.

- Pa3znenenne cMecu nepMaHraHaTa v IMXpoMara Kajius criocoOOM KpUCTAIUTU3AIUH.
- B3aumoneicTBre KeENE3HBIX OMUIIOK U MOPOIIKA CEPHI IPU HarpeBaHUU.

- [lonmy4yeHue yriieKucioro raza B3auMoeiCTBUEM MpaMopa ¢ KMCJIOTOW 1 oOHa-
PYKEHHEETO C MOMOIIBIO U3BECTKOBOU BOJIBI.

- Karanutnueckoe pasyioKeHue IIEpOKCHUIA BOAOPOJA
(xatamuzaTopauokcuamapranima (IV)).

- OOHapy»XeHue pacTBOpa IIEJI0YHU ¢ TOMOIIbIO HHAUKATOPA.

- B3auMopelicTBue pacTBopa MepMaHraHaTta Kajaus U pacTBOpa AMXpomaTa Kaiaus ¢
pacTBOpPOM CyJib(pUTa HATPUSI.

- BzaumozeiicTBre pacTBOpa nepMaHraHaTa Kajius ¢ aCKOpOMHOBOM KUCIOTOM.

- B3auMogenicTBre XJIOpU/Ia JKele3a C JKEJITOU KPOBSIHOM COJIBIO M THAPOKCHUIOM Ha-

TpUSL.
- B3aumopericteue ruapokcua xenesa (111) ¢ pactBopom CoOISTHOM KUCITOTHI.

IIpakxmuxka. JTabopaTopHbIe ONBITHI

- AncopO1ust KyKypy3HbIMH MAJIOYKAMHU ITAPOB MaXy4HX BEIECTB.

- M3ydyenue ycTpoiicTBa 3aKUTAIKU U TIJITAMEHHU.

JlomamH#ue onbITHI

- PaznieneHne cMecu CyXoro MoJioKa v pe4HOTI0O TIECKA.

- OTCcTanBaHue B3BECU MOPOILIKA 1JI1 YUCTKH MOCYIbI B BOJIE U €€ JIeKaHTalusl.

- AnicopO1iusi akTHBUPOBAHHBIM YTIIEM KPACSIIUX BEIIECTB MENCH-KOJIBI.

- PacTtBopenue B Bojie TabneTku acnimpuna YIICA.

- [IpuroroBieHne N3BECTKOBOM BOJIBI M OTIBITHI C HEH.

- NU3yuenne cocraa CMC.

Ilpaxkmuueckasa paboma Ne 14. BeipamyBaHue KpUCTaVIOB COJIM (JIOMAITHUN dKCIIe-
PUMEHT).

Ilpaxkmuueckasa pavoma Ne 15. OuncTka moBapeHHOU COJIH.

Ilpaxkmuueckasn pavoma Ne 16. VIzyueHue npoliecca KOppo3uu Keyesa.

Tema 8. Paccka3pl mo xummuu (2 yaca)

Yuenuueckan kongpepenyusn. «Boinaromuecs pycckue yuyeHble-xuMukny. «Mcropust
XUMUNY.

Konkypc cooowenuii yuamuxca. «Moe mo0UMOe XUMHUYECKOE BEIIECTBOY
(OTKpBITHE,TOTYYEHUE U 3HAUCHHE).

Koukypc yuenuueckux npoekmog. KOHKypC MOCBSILIEH U3YYCHUIO XUMHUUYECKHUX pe-
akuuil. [logroroBka u 3ammra TBOPYECKUX OTUYETOB O MPOBEIAECHHOM MCCIIEAOBATENb-
CKOM pabore.

JlaHHbIC 3aHATHUS TPOBOIATCA B OPME KPYTIOTO CTOJA» WU IIKOJIBHON KOH(pepeH-
My (B TEUEHHUE Tojla). Yyaluecs BhICTYNAIT ¢ KPATKUMHU TBOPYECKUMH OTYETAMU
10 U3YYEHHBIMITPOOJIEeMaM, PacCKa3bIBAIOT O PE3yJbTaTaX CBOUX UCCIETOBAHUM.
Tema 9. Xumus B 0bITy (3 yaca)

Teopus. Buabl OBITOBBIX XUMUKATOB. MBLI0 1 Motoiue cpeactBa. Coau U MeJI0YH B
COCTaBe MOIOIIUXCPEJICTB. XUMYHCTKA Ha JIOMY.



KectkocTe Boapl. Ymsaruenue BoAsl. Cona nuiieBas Wi JBYYIJIEKUCIBI HATPUN U
ero coricta. OnacHelii OpaT MUIIEBOM COABI — COJla KalblLIMHUPOBaHHAs. YeM mo-
JIe3Ha MHULIEBas CoAa U MOXKET JIMOHA OBITh OMACHOM.
XuMus U NpUrotosiieHne nuiy. CTONOBBIM YKCYC M YKCycHas dcceHuus. CBoiicTBa
YKCYCHOMKHUCIIOTHI U €€ (PU3NO0JIOrMUeCKOe BO3/ICHCTBHE.
XHAMHUSA 1 0J1eK1a. BOJIOKHO 1TO/1 yBETMYUTEIBHBIM CTEKIIOM.
AnTeuHslll WOa U ero cBorcTBa. [louemy o4 HamO IepKaTh B INIOTHO 3aKyNOPEHHOM
CKJISTHKE.
«3enéHka» Win pacTBOp OpUITMAHTOBOIO 3eJieHoro. HeoObruHbie CBOMCTBA OOBIYHOM
3€JICHKU. ACIIMPHUH WM aleTUIICATUINIIOBAs KMCJIOTA U €ro CBOMCTBA. UTO moJie3Hee:
acripuH WM yrcapuH. [lepekucs Bomopoaa u ruaponeput. CBONCTBa MEPEKUCH BO-
n0poaa.
IlepmaHranar kanusi, MapraHllOBOKHMCIBIM Kalduid, OH € — «MapraHuoBka». He-
OOBbIYHBIE CBOICTBA MapraHuoBku. Kakyio omacHOCTb MOKET MpPE/ICTaBIATh MapraH-
LOBKA.
Hyxna nu B nomamHeit anteuke OopHas kuciora. Crapele JekapcTBa, Kak ¢ HUIMHU
NOCTYNHTh. Yero He XBaTaeT B BAILIEH anTeUKe.
Ilpaxmuxa. Ilpakmuueckas padboma Ne 17:V3ydeHue TEKCTUIBHBIX BOJOKOH IO
kosutekiuu. [IpocTeitmmecnocodsl onpeaeaeHus: TUNa BOJIOKHA.
Ilpakmuueckasa paboma Ne 18:Y nanenue nsatTeH.
Ilpakmuueckasa padboma Ne 19:Y naneHve HaKUIU C YMaJMPOBAHHOM MOCYIBI U TIpe-
JOTBpalieHue ee 00pa3oBaHus (JOMAIIHUN SKCTIEPUMEHT).
Ilpakmuueckan paboma Ne 20 HeoObIUHBIC OTIBITHI.

TPETHI I'OJI OFYUEHUSA

IIpeameTHbIE pe3yabTATHI:
JIn4HOCTHBIE:
- XapaKTepHU30BaTh YPOBHU OPraHU3alMM )KMBOM MaT€pUU U HayYHbIE JUCUUILIIUHBI,
3aHUMAIOIIMECS U3YUYEHHUEM IPOLIECCOB )KU3HEAESITEIbHOCTH Ha KAXKIOM U3 HUX;
AHAJM3UPOBATh XMMHYECKUU COCTaB KMBBIX OPraHU3MOB, BBIABIATH POJb XUMHUYE-
CKUX
AJIEMEHTOB B 00Pa30BaHUN OPTaHUYECKUX MOJICKYIT,
OLICHUBATh 3HaUeHUE 3BoMoMOHHON Teopun JK.Bb. Jlamapka aJist pa3BuTUS OMOJIOTHH;
- XapakTepU30BaTh MPEANOCHIIKN BO3SHUKHOBEHNUS 3BOMIOLUMOHHOM Teopuun Y. JlapBu-
Ha;
OLICHUBATh CBOMCTBA ITOPOJI IOMAIIHUX )KUBOTHBIX U KYJIbTYPHBIX PACTEHHUH 110 CPaB-
HEHUIO C TUKUMH MPEKaMH; 1aBaTh OIEHKY €CTECTBEHHOTO 0TOOpa Kak
pe3ynbTraTta 00pHOBI 32 CYIIECTBOBAHNE;
MertanpeamerHsbie:

OBJIQJICHUE COCTABJISIIOIIMMH UCCIIEIOBATEIBCKON U MPOEKTHOU AEATEIBHOCTH:
YMEHHUE BHJIETh MPOOJIEMY, CTABUTH BOMPOCHI, BBIIBUTaTh TUIIOTE3bl, JaBaTh OMpPE/E-
JICHUS TOHSTHUSIM, KiacCU(UIMpOBaTh, HAOIIOAATh, MPOBOAUTH SKCIEPUMEHTHI, Je-
JaTh BBIBOJIBI M 3aKJIIOUYEHUS, CTPYKTYpUPOBATH Matepual, OObsICHATh, JOKa3bIBaTh,
3a1MIaTh CBOM 1591 ()58



yMEHUE paboTaTh C pPa3HbBIMU HCTOYHUKAMHU OHOJIOTMYECKOM uH opManuu,
aHaJM3UPOBATh U OLIEHUBATh MHPOpPMAIMIO, TPEOOPa30BbIBAThH HH(OOPMAIIMIO U3 O/1-

HOU (hOPMBI B IPYTYIO;

YMEHHUE aJ€KBATHO HMCIIOJIb30BaTh PEUYEBBIE CPEICTBA IJISl JUCKYCCHHM MU apry-
MEHTALlMM CBOEH IO3MIIMU, CPaBHUBATh Pa3HbICE TOYKH 3PEHUS, apryMEHTHPOBATH
CBOIO TOUYKY 3p€HHMS], OTCTAUBATH CBOIO MTO3UIIUIO.

IIpeamerHsble:

¢ Pa3JIMYCHUC Ha Ta6JH/IHaX JacTen u OpraHornI0B KJICTKH, HaA XKHUBbIX 00BEKTaxX M
Ta6JII/IHaX OpraHoB HIBCTKOBOT'O PACTCHUA, OPTaHOB U CUCTCM OPTraHOB KUBOTHBIX,
HauoOoJjiee pPacipoCTPpaHCHHBIX paCTeHI/If/'I U JOMAaIllHUX XHUBOTHBIX, CBGI[O6HBIX u a10-
BUTBIX FpI/I6OB; OIMIaCHBIX IJIA YCJIOBCKA paCTeHI/Iﬁ 1 )KXMBOTHBIX,

* cpaBHEHHE OMOJIOTMYECKUX OOBEKTOB U I onecCoB, YMCHHUC ICJIaTh BBIBOABI 1 YMO-
>
3dKJIFOUCHUS Ha OCHOBC CPABHCHMU,

* BBISIBJICHHE TIPUCTIOCOOJICHNM OPraHU3MOB K CpeJie OOMTaHUS; B3aUMOCBS3EH MEXTY
OCOOCHHOCTSIMU CTPOCHHUS KJIETOK, TKaHEH;

* OBJIaJICHHE METOAaMHU OMOJOTHYECKON HAayKH: HAOJIOJEHUE U OMUCaHUE OMOJIOTHU-
YECKUX O0OBEKTOB M IMPOIIECCOB; MOCTAHOBKA OMOJIOTUYECKUX IKCIIEPUMEHTOB U 00b-
SICHEHUE WX PE3YJIbTaTOB.
Yuawuecs 6yoym 3nams:

yYMEET ONpPeeNsATh MOHATHS, GOPMHUPYEMbIE B IIPOIECCE U3YUEHUS TEMBI;

yMeeT KIacCU(pUIIUPOBATh U CAMOCTOATEIbHO BHIOMpATh KPUTEPUU IS KJlac-
cudukanuu;

BJIQJICIOT CaMOCTOSITEIbHBIM (POPMYITHMPOBAHUEM MPOOIEMBI UCCIEAOBAHUS U
COCTAaBIIAThH MOATAMTHYIO CTPYKTYPY OYIyIIETO CAaMOCTOSATEILHOTO HCCIIEIOBAHNUS;

JIEMOHCTPUPOBATH ONTUMAJIbHBIE CTIOCOOBI IEWCTBUI B paMKaX MPeI0KEHHBIX
YCJIOBUH U TpeOOBAaHUN U COOTHOCUTh CBOM JEUCTBHS C TUIAHUPYEMBIMH pE3yJIbTaTa-
MUIIPHU BBIMOJTHEHUH JTA0OPATOPHBIX U IPAKTUIECKUX padoT;
Yyawuecs 6yoym obyuensi:

YMEET YCTaHABIMBATh MPUUYNHHO-CJIC/ICTBEHHBIE CBSI3M MEXIY COOBITHIIMHU, SB-
JICHUSIMU

yMeeT MPUMEHSATHh MOJICIH M CXEMBI JIJIsl pelIeHUs] y4eOHBIX U TTO3HABATEIbHBIX
3a/1ad4;

BJIAJICET IIPUEMAMHU CMBICJIOBOTO YTEHHUS, COCTABJISITh TE3UChl W IUIAH-

KOHCIIEKTHI IO Pe3yJIbTaTaM YTCHHUS;

JEMOHCTPUPYET OPTaHU3AINI0 YIEOHOTO COTPYHUYECTBA U COBMECTHYIO JIesI-
TEJIBHOCTh C YYUTEJIEM U CBEPCTHUKAMU,;

yMEeT UCIOJIb30BaTh HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU NPU
MOATOTOBKE COOOIIEHUM, MYJTbTUMEIUINHBIX MTPE3CHTAIUN;

YMEET JEMOHCTPUPOBATH 3KOJIOTMYECKOE MBIIUIEHUE U NPUMEHSTh €r0 B MO-
BCEIHEBHOU KU3HU



Bgenenne (1 uyac) Bo BBeqeHUM yyaniuecs 3HAKOMSTCS C TJIaHOM PabOThl U TEXHU-
KO 0€3011aCHOCTH IMPH BBINIOJHEHUHU 1a00paTOPHBIX PadoT.

Pa3nen Iluronorus. (4 yaca)

Teopus. Tunwvt knemounoii opzanuzayuu. KieTkM NpPOKapUOTHYECKOrO THIIA.
CrpykTrypHO-GYHKIIMOHAJIBHASL OpTraHU3alusl SYKAapUOTUYECKOM KJIIETKH: pacTu-
TelabHass W >kuBOTHas. [IpuHImMn kommapTMmeHTanuu. buonoruueckas memOpaHa.
CrpoeHne TUMUYHOM KJIETKA MHOTOKJIETOUYHOT'O OpraHu3Ma. MexXKIETOUHbIE KOMMY -
Hukanuu. [lpakTudeckas paboTa: CpaBHUTEIbHBIN aHAIU3 MMPOKAPUOTUUYECKHUX, DyKa-
PUOTHYECKUX PACTUTEIBHBIX, YKAPUOTHUYECKUX KMBOTHBIX KJIETOK U KJIETOK MHOTO-
KJIETOYHOTO OpraHu3Ma.

@opma opeanuszayuu: TapHas, KOJJIEKTUBHAs, MpakTHUueckas paboTra: CpaBHUTEIb-
HBIM aHaIu3 MPOKAPUOTHYECKUX, DYKAPUOTUUYECKUX PACTUTEIBHBIX, dYKapHOTHYE-
CKHX KMBOTHBIX KJIETOK U KJIETOK MHOT'OKJIETOYHOT'O OpraHu3Ma.

Buowl dessmenvnocmu: caMoCTOSITENIbHOE BhIJIeTIeHUE U (DOPMYIMPOBAHKE 1I€JIU MPaK-
TUYECKOU PabOThI; IOWCK M BBIJICJICHUE HEOOX0AuMOoN MHGOPMAIIUK ISl COCTaBIIC-
HUS CBOJIHOW TaOJUIIBI; CpaBHEHUE, KIAaCCU(UKAIIUS PAa3TUYHBIX KJIETOK IO BBIJE-
JIEHHBIM TIPU3HAKAM.

Cmpoenue npoxapuomuueckou knemku. Dopma npokapuor. CTpyKTypa,
XUMUYECKUI COCTaB U (PYHKIIMU KOMIIOHEHTOB MPOKapUOTHYECKON KieTku. Kietou-
Has cTeHka. Karcynbl, CIM3UCThIC CIIOU U YeXJIbl. JKIyTHUKHA U MEXaHU3MBI JBUKEHUS.
Bopcunku. MemOpanbl. [{uto30oms u pubocombl. I'eHeTnueckuii ammapar. Poct u
CI0-cOOBI pa3MHOXKEHHS. BHYTpULIUTOTIIIA3MAaTUYECKHUE BKIIOUEHUSI.

IIpaxmuxa._ Ilpaktuyeckas paboTa: BBIJCJICHHE, OKpalluBaHUe, (DUKCUPOBAHUE,
CpPaBHUTEJIbHASI XapaKTEPUCTUKA YKCYCHO-KUCIBIX, MOJIOYHOKHUCIBIX U MACIISTHOKHUC-
JIBIX OaKTEepHiA.

Dopma opeanuzayuu: TapHas, KOJJICKTUBHAs, MPAKTHYECKas paboTa a: BbIIEIICHUE,
OKpalivBaHue, (UKCUPOBAHUE, CPABHUTENIbHAS XapAKTEPUCTHUKA YKCYCHOKHUCIBIX,
MOJIOYHOKHCIIBIX U MACIISTHOKUCIBIX OaKTEepUil.

Buowi desmenvnocmu: caMOCTOSITENIbHOE BbIJIEICHUE U (DOPMYITUPOBAHKE TIENIN TPaK-
TUYECKOW PabOTHI; TIOMCK M BBIJICJIEHUE HEOOX0AuMON HHGOPMAIMK ISl COCTaBIIC-
HUSL CBOJHOW TaOJMIIBI, CPAaBHEHHE, PA3JIMYHBIX BHUJIOB OAKTEPU MO BBIICICHHBIM
MIPU3HAKAM.

Cmpoenue rykapuomuueckoil Kiemku. HapyxHas nuroriazmMatudeckas MeMOpaHa.
Criennanu3upoBaHHbIE CTPYKTYPhl MOBEPXHOCTH KIETOK. OCOOEHHOCTH CTPOCHHUS
KJIIETOYHBIX 00osiouek pacteHuil. @arouutos. ITuHonuTo3. OCHOBHOE Be- IIECTBO
uuroria3Mbl. MUKpoTpyOOUKu. DHoIIa3MaTuyeckas cetb. Pudbocombl. Komrmieke
lonbmxu. Mutoxonapuun. JInzocomsl. Knerouneii nentp. Ilnactuasl. Ba- xyomnm
pacTUTeNnbHbIX KieToK. OpraHouapl chenuanbHOro Ha3zHadeHus. KieTouHble
BKJIIOUEHUA. Sapo: 0005104Ka, SIAEPHBINA COK, SAPHIIIKO, XPOMOCOMBI.

Dopma opeanuszayuu: KOJICKTUBHAS, JTOKJIAJbl YYalIUXCS C UCIOJIb30BAHUEM KOM-
MBIOTEPHBIX TEXHOJIOTUH.

Buowr desmenvhocmu: TMOUCK U BbIJEICHUE HEOOXOAUMON MH(MOpPMaLNK; MPUMEHE-
HHE METOJ0B MH()OPMAIIMOHHOTO MOUCKA, B TOM YHCIIE C MOMOUIBI0 KOMIIBIOTEPHBIX
CPE/ACTB; IUIAHUPOBAHUE YYEOHOTO COTPYIHHYECTBA C YYUTEIEM M CBEPCTHUKAMH —
ompezeaeHue 1enaen, GyHKIUNA y4acTHUKOB, CIIOCOOOB B3aWMOJICHCTBHS MPH TOITO-




TOBKE JOKJIaJ0B. PerynstopHbie MexaHu3Mbl kieTku. OOmuii aganTaluOHHbIN CHH-
npom. IlonsTtue ctpecca. 3aBUCUMOCTh aJaNTallMOHHBIX PEAKIUA OT CHJIbI pasjapa-
xutensi. CpouHast U JOJrOBpeMeHHas ajnantanus. [IcuXxosMonoOHaIbHOE HaIpsiKe-
Hue. Tumnsl TOBpEeXACHUST KIETOK MPU HEKpo3e. AMonTo3. MexaHu3Mbl peanu3aiuu
rudeNu KJIETOK Mpu anonto3e. Popma opeanuzayuu: JEKIUSL.

Buowr oesmenvrnocmu: npeodpazoBaHUEe 3HAKOBO-CUMBOJIUYECKONW MOJEIH C LEIbIO
BBISIBJICHUST OOIIMX 3aKOHOB, OMPEACIISIIONIUX PETYISATOPHBIE MEXaHU3MbI KIICTKHU.
Pa3nen I'enernka (12 yacoB)

Teopus. I'enemuueckuii  ananu3  3aKOHOMepHocmell  Haciedosanu. Mo-
HOTUOpUHOE CcKpemuBaHue. llutomoruueckue OCHOBBI MOHOTHOPHUIHOTO CKPEIIH-
BaHUs. Y CIIOBUM TIPOSIBJICHUS 3aKOHA pacuieruieHus. Ju- u TpuruOpuaHoe CKpenu-
BaHue. l[luTomormyeckne OCHOBBI TUTHOPUIHOTO CKpemuBaHus. B3aumopeinctBue
reHoB. KommiemenTtapHocts. Onucras. [lonmumepus. Moaudunupytomiee aeicTBHe
reHoB. HaciengoBanue NMpu3HAKOB CHEIUIEHHBIX ¢ mojoMm. Omnpexaenenue mnona. Oco-
OeHHOCTH MOJOBBIX XxpoMocoM. CleIIeHHOE HacliejoBaHue U KpoccuHroBep. Cpas-
HEHHE TCHETUYECKUX U ITUTOJIOTHYECKUX KapT XPOMOCOM. MeXaHu3M KPOCCHHTOBEpA.
[Ipaktuka._IlpakTuyeckas pabora: (U3MOJIOTO-TEHETUUECKUE AaCIEKThl aHTOI[MAHO-
BBIX OKPACOK y pacTCHHH.

Dopma opeanuzayuu: KOJJIGKTUBHAS, PEIICHUE 3ajaad, NMpakTudeckas padota: Qu-
3MOJIOTO-TEHETUYECKHUE aCMIeKThl AHTOIITMAHOBBIX OKPACOK y PaCTCHUH.

Buowi desmenvnocmu: caMOCTOSITENILHOE BhIJIETICHUE U (DOPMYTUPOBAHUE TIEH TTPaAK-
TUYECKON paboThl; MOUCK U BbIIENIEHHE HEOOXOIUMON MHPOpPMALUU TIPHU PEIICHUH
reHeTHYECKUX 3a/ad; BbIOOp HambOolee 3(h()EKTUBHBIX CIIOCOOOB pEIICHHS 3a]ady;
CTPYKTYPUpPOBAaHHE 3HAHHWI MO THUIAM B3aUMOJIEUCTBUSI T'€HOB; YCTAHOBIIEHUE TPH-
YUHHO-CJIEJICTBEHHBIX CBA3EH; MOCTPOCHHUE JIOTUUECKON LIETH PacCyKJIEeHUN TIpH pe-
HICHUH 3a7a4.

Hzmenuueocmvs u memoowvt ee uszyuenus. MyTallMOHHAs U3MEHYHBOCTD.
Knaccuduxarnus myraruii. MHOKECTBEHHBIH ajuien3M. XpOMOCOMHBIE TTepeCTPOii-
k. ['eHoMHBIe MyTanuu (monumuionaus). KaproTtunsl u Meio3 y MOJNUTLTIONIHBIX
dopMm. MyTtanuu reHepatuBHble U comaTudeckue. CrioHTaHHbIE MyTallMU. 3aKOH To-
MOJIOTHYECKHUX PSAOB HACIECACTBEHHOW M3MEHUYMBOCTH. VIHIyIIMpOBaHHBIC MYyTaIlUH.
duznyeckue U XUMUYECKUE MyTareHbl. Moau(pukannoHHas U3MEeHUYUBOCTh. CTaTH-
cTrudeckasi 00paboTka pe3yabTaToB.

[IpakTuueckas paboTa: CTATUCTUYCCKUN aHAIN3 W3MEHUYMBOCTH KOJIMYECTBEHHBIX
MIPU3HAKOB Y PACTCHUM.

Dopma opeanuzayuu: KOJUIGKTUBHAS, PEIICHUE 3a1a4, MpaKTudeckas padbora: cTaTH-
CTHUYECKHUI aHAIN3 N3MEHUYNBOCTH KOJTMYECTBEHHBIX IPU3HAKOB Y PACTCHHUI.

Buowi oesmenvrocmu: caMoCTOSTENHHOE BBIZICTICHUE U (POPMYTUPOBAHUE TIETH TIPAK-
THYECKON pabOThI; TOMCK U BBIJICICHUE HEOOXO0AUMON MHGOpMAIIUK MPHU COCTaBJIe-
HUW OTYeTa MO MPaKTUYeCKoW paboTe; BeIOOp Hambonee 3¢PGEeKTHBHBIX CIIOCOOOB
pemieHus 3ana4; GopMyIupoBaHHe MPOOIEMbl NP BBISICHCHUU MPUYUH MYTAI[MOH-
HOM HM3MEHYMBOCTH;, CAMOCTOSITEJIbHOE CO3/IaHuE€ CIOCO0OB pelieHUs MpoOjeM Mo-
CTaBJICHHOW 3a/laud; YCTAHOBJIEHHWE MPUYMHHO-CJIEJCTBEHHBIX CBSI3€H; MOCTPOCHHE
JIOTUYECKOM 1IEMH PACCYKIACHUN MPU PEIIEHNUH 3a]1a4.

Ponv mnacneocmeennocmu u cpedvl 6 (Popmuposanuu HOPMAILHO20 U NAMOIOU-




YyecKu U3MEHEHHO020 (heHomuna uenogeka .

I'ennas nmporpamMmma yenoBeka. AyTOCOMHO-JOMUHAHTHBIE HACIEIOBaHUA. AyTOCOM-
HO-peliecCuBHbIC 3a00neBanus. HaciencTBeHHbIe 00JIE3HU YEJIOBEKa. XPOMOCOMHbBIE
6ose3nu. ['ennbie 0one3Hu. bone3Hu ¢ HaclenCTBEHHBIM MpeapacnoioxkenueM. Oco-
OCHHOCTH YeJIOBEeKa KaK O0BEKTa MeHETUYECKUX UCCIeOBaHUU. MeTOoabl U3ydeHHUs
T€HETUKH YEJIOBEKA: T€HEaJIOTnUeCKU MeTO, OJM3HEIOBBIA METO/, TOMYJISAIIMOHHO-
CTaTUCTUYECKUN METOJI, METOJ T€HETUKH COMATUYECKUX KIIETOK, IUTOT€HETUYECKUI
METOJl, OMOXUMHUYECKUM MeTo ], MeTo bl n3ydenus JIHK B renetnueckux uccieaoBa-
HUSIX. MEeIUKO-TeHETUUECKOE KOHCYJIbTUPOBAHUE.

[IpakTryeckast paboTa: U3ydyeHHE TeHETUUECKUX aCleKTOB I0Jla Y pacTeHul (MBa KO-
3bs1).

@opma opeanuzayuu: KonnekTuBHas, pelIeHUE 3a/1a4, TOKJIaAbl yHallluXCsl, MPaKTH -

yeckas paboTa: u3ydeHHe TeHETUYECKUX aCTeKTOB T0J1a Y pacTeHUM (MBa KO3bs).
Buowr desmenvbrocmu: TOUCK U BBIJIEJICHUE HEOOXOAUMON WMH(OpMAINK; TpPUMEHE-
HUE METOJ0B MH()OPMAIIMOHHOTO IMOUCKA, B TOM YHCIIC C TTIOMOIIBI0 KOMITBIOTEPHBIX
CPE/CTB; IUIAHUPOBAHUE YYEOHOTO COTPYJHHYECTBA C YUYUTEJIEM M CBEPCTHUKAMH —
ompenesieHue 1eneil, GQyHKIUN y4aCcTHUKOB, CIIOCOO0OB B3aUMOJICUCTBUS MPHU MOJTO-
TOBKE JIOKJIAJIOB; TTOMCK U BBIJCICHUE HEOOXOAMMON HH(POPMAITUU TIPHU PEIICHUU Te-
HETUYECKHX 3aa4; BbIOOp Hanbosee 3 (PEeKTUBHBIX CIIOCOOOB PEIICHHS 3a/1ay.
Paznen 3 DBosonuonHoe yueHue ( 8 qacon)
Teopusa. Teopua ecmecmeennozo omoopa 4. /lapeuna. HacnelcTBeH- HOCTh U
U3MEHYMBOCTh OpPraHu3MOB. JloKa3aTenbCTBA SBOJTIOLNU NPUPOAHBIX BUIOB. YUYEHUE
dbopMax HM3MEHUYMBOCTH OpPraHU3MOB. Poiib BHEIIHE#H cpeabl B BO3ZHUKHOBE- HHUH
U3MEHUYMBOCTU OpraHu3MoB. Teopusi uckycctBeHHoro orbopa Y. Jlapsuna. @opmel
HCKYCCTBEHHOTO 0TOOpa. boph0a 3a cymecTBoBaHue: MPUUYUHBI U ciaeacTBUS. Dopmbl
OopbOBI 3a CyIIecTBOBaHUA. ECTECTBEHHBIM OTOOp: ONpEACIICHHE, MEXaHU3M
JIEUCTBUS, pE3YJIbTaT.
lIpakmuka. @opma opeanuzayuu.; KOJJIEKTUBHAS
Buowl oesmenvHocmu. TMOUCK W BBIJIETICHUE HEOOXOAUMOUN MH(OpMAIUU; TPUMEHE-
HUE METOJ0B MH(POPMAIIMOHHOTO TTOUCKA, B TOM YHUCJIE C TTIOMOIIBI0 KOMITbIOTEPHBIX
CPEIICTB; TUIAHUPOBAHUE YYEOHOTO COTPYTHUYECTBA C YUUTEIEM M CBEPCTHUKAMH —
ompenesieHne 1eneil, GQyHKIUN y4aCTHHKOB, CIIOCOOOB B3aUMOJICHCTBUS MPHU ITOJTO-
TOBKE JIOKJIAJIOB; IOCTAHOBKA BOIIPOCOB — MHULIMATUBHOE COTPYIHUYECTBO B ITIOHUCKE
1 coope nHbOopMAaIIIH JIJIs1 BEITIOTHEHUS JOKJIAI0B U MPE3EHTAIUH.
Cunmemuueckaa meopus 38onoyuu. Mukposeonioyus.
[Momynsimus — hopma cymecTBoBanus Buaa. MI3MEeHUYNBOCTh 0COOEH B TOIMYIISIITUU TIO]T
BIUSTHUEM DJKOJOTHYECKUX (haKTOpoB. MeXaHW3M BO3HUKHOBEHHMS aJanTaldid B
MONY-JIALMU U UX OTHOCHUTENIbHBIM Xapaktep. JleMorpaduyeckas, mpocTpaHCTBEHHAS
MW DKOJOTUYECKasi CTPYKTypa MNOMyIsUuH. J(MHAMUKA YHUCIEHHOCTU MOMYJISIIUU.
buono-ruueckuii nonuMopdusM NOMyaAauuu. Y CIOBUS JJIUTEIBHOTO CYIIECTBOBAHUS
nony- jgsuuu. [lonynsanuss — KOMOOHEHT SKOCHCTEMBI. J[MHAMUKa W YCTOWYMBOCTH
skocu- cteM. Camoperynsauus. CyKieccuu B 9KOCHCTEMAX.

Dopma opeanuzayuu: KOJUIEKTUBHAS, pEUICHUE OMOJIOTHYECKUX 3aj1a4, paboTa ¢ KOM-
MBIOTEPHBIMU IIPOTPAMMAaMHU.

Buoer oesmenvnocmu: TOUCK W BbIACICHHE HEOOXOAUMOW HH(MOpMaUUM TPU pellie-




HUU OWOJOTMYECKUX 3aj1a4; BbIOOp Hanbosee 3(PPEeKTUBHBIX CLIOCOOOB pelIeHUs 3a-
Ja4; CTPYKTYpUpPOBaHHE 3HAHUM MO TeMe «MUKpPOIBOIIOIUA»; YCTAHOBICHUE TIPU-
YUHHO-CJICICTBEHHBIX CBS3€H; IIOCTPOCHUE JTOTUYECKOM LIENUA PACCYXKICHUU IPHU pe-
IIEHUHU 3a/1a4; HaOJIOICHUE 32 JEMOHCTPALMSIMU YUUTEIIS; O0OBICHEHUE U UHTEPIIpe-
Tanusl HaOJII0IaeMbIX SIBJICHUH; aHANIU3 TpauKoB, TAOIUL, CXEM.

Dakmopbsl 3601104 UU.

Hacneocmeennas usmenuusocms Kaxk mamepuan 36010yuu. IBOJIIOIMOHHAS XapaK-
tepucTuka Mytanuil. Hopma peakuuu renoruna. Moaudukauuu, ux posib B 3BOJIIO-
uuu. M3omdaiun. Mexanns3M. DBOTIONMOHHAS POJIb U30JSMI. MUTpaliuy U UX poJib B
U3MEHEHUU TeHETUYECKOU CTPYKTYpPhl NOMysiuu. GOpMbl MEKIOMYISIIUOHHBIX OT-
HomeHui. [Ipuuunbl U ciencTBus 00pHOBI 3a CyIIeCTBOBaHUE Kak (hakTopa IBOJIIO-
1un. CoBpeMeHHbIE TIPEACTABICHUS O €CTECTBEHHOM OTOOpe Kak BeaylieM (akrope
sBomouu. ®opmel ecrecTBeHHOro 0TO0pa. CpaBHUTENIBHBIN aHAIN3 €CTECTBEHHOTO
U UCKYCCTBEHHOT'O 0TOOpa U UX PE3yIbTaTOB.

[IpakTuyeckas paboTa: pe3ysibTaThl MCKYCCTBEHHOIO OTOOpa Ha NpHUMEpPEe COPTOB
KyJIbTYPHBIX PaCTEHUH.

Dopma opeaHuzayuu. KOJIIEKTUBHAsS, MpaKTUUecKas padboTa: pe3ynbTaThl MCKYCCT-
BEHHOT'0 0TOOpa Ha MPUMEPE COPTOB KYJIBTYPHBIX PACTCHHI.

Buowi desmenvnocmu: caMOCTOSITENIbHOE BhIJIEJICHUE U (DOPMYITUPOBAHKE 1I€JIU MPaK-
TUYECKOU pabOThI; MOUCK U BBIACICHUE HEOOXOIUMOU HMH(pOpPMAIUU; CTPYKTYpUPO-
BaHWE 3HAHUU MO PE3yJIbTaTaM UCKYCCTBEHHOI'O0 OTOOpa; MOCTAaHOBKA U (OPMYIHPO-
BaHUE MPOOJIEMBI, CAMOCTOSTENIBLHOE CO3JJaHUE AJITOPUTMOB JIEATEILHOCTH TPU pe-
[IEHUH MPOOJIEMbI; TPOTrHO3UPOBAHUE PE3yJIbTATOB MPAKTUYECKON pabOThl; KOHTPOIb
B hopMe CIUYEHHMS JTUYHBIX Pe3yJIbTaTOB U pe3yJbTaTa C 3aJaHHBIM ATAJIOHOM C lie-
JIBI0 OOHAPY>KEHUS] OTKIIOHEHUHN OT HETO.

Buo.

CoBpemeHnHasi Ouosoruyeckas KoHuenmus Bujpa J. Maiiepa. JlokazarenscTBa pe-
anbHOCTH BUna. Kputepuu Buna. Ctpykrypa Buaa. [lonynsiunoHHas CTpyKTypa BUJA.
I'mObpunnas 30Ha, reorpaduyecKuil M30JAT, KIWHAJIbHAsS W3MEHYMBOCTB. [Iporecc
o0pa30oBaHUs HOBBIX BHUIOB. AJIJIONATPUYECKOE, CUMIATPUYECKOE M TapamnaTpuye-
ckoe BunooOpa3zoBanue. KomruiekcHOe IeiicTBHE IBOJMIOMMOHHBIX (DaKTOPOB B DKOCH-
ctemax. MICKycCTBEHHBIE YKOCUCTEMBI M KX OCOOCHHOCTH.

[IpakTuueckas paboTa: MOpPOTOTUUECKHUI KPUTEPHUI BUa HA IPUMEPE BHUIOB U3 PO-
11a KJIEBep.

Dopma opeanuszayuu: KOJIICKTUBHASA, TpaKTHYecKas paboTta: MOpdOIOrHuecKuit
KpUTEpUil BUa Ha IPUMEPE BUJIOB U3 POJia KIIEBED.

Buowi desmenvrocmu: caMOCTOSITENIPHOE BBIJIETICHUE U (DOPMYTUPOBAHUE TIEJIH MPAK-
TUYECKON pabOThl; TOMCK U BBIJEICHHUE HEOOXOIUMON MH(pOPMAILIMU MPU COCTaBJIe-
HUW OTYETa MO MPAKTUYECKON paboTe; TIaHMpOBaHUE YYEOHOTO COTPYIHHYECTBA C
YYHUTENIEM U CBEPCTHHKAMHU — OTPEJIEICHHE 1eliel, (yHKIIMH yJ4aCTHUKOB, CITIOCOOOB
B3aMMOJICHCTBUS; MOCTAHOBKA BOMPOCOB — MHUIIMATUBHOE COTPYJHUYECTBO B MOUC-
Ke U cOope nH(pOpMaIIHH.

Eouncmeo »cuegoil u nexcusoii npupoowt .

AOUOTeHHBIN CUHTE3 OPraHUYECKUX BEILECTB B YCIOBHUSX BOCCTAHOBUTEIBLHON aTMO-
chepbl. DTanbl MOSBICHUS CIOXKHBIX OPraHUYECKUX BEIIECTB. DBOJIOLMOHHBIE BO3-




MO>XHOCTH YTJIEBOAOPOJIOB. DBOJIIOLMS OpPraHUYECKUX coeauHeHuid. OOpa3zoBaHue
NEPBUYHBIX KJIETOK — HAa4ajo OHOJOornyeckoi sBostonuu. CaMoOpraHu3anus CI0X-
HBIX opraHuyeckux cuctem. KiietouHoe nmutanue, BHYTPU- U BHEKJIECTOUYHBIM TOMEO-
cta3. OCHOBHBIE YEPTHI )KU3HH.

@Dopma opeanuzayuu. IEKIUSA, KOJUIEKTUBHAs, pabd0oTa ¢ KOMIBIOTEPHBIMH MPOTpam-
MaMH.

Buowr oesmenvrnocmu: npeodpazoBaHuE 3HAKOBO-CUMBOJIUYECKOM MOJCIH C IEJIbIO
BBISIBJICHUSI OOIIUX IMIPU3HAKOB, ONPEESISIONINX €AMHCTBO KUBOW U HEKUBOM MIPUPO-
IIbl; HAOJIOJICHUE 34 JIEMOHCTPALUSIMU YUUTENs; OObSICHEHHWE M MHTEpIIpeTalus Ha-
0JIt01aeMbIX SIBICHHI; aHaIU3 TpadUuKoB, TAOIUL, CXEM.

Pa3nen Omopuorenes (12 yacos)
/enenue knemokx .

Muro3. Murotuueckuit muki. L{urtororuueckue oCHOBBI OECIOIOT0 Pa3sMHOXKEHUS.
Oupopenponykuus. [IpoaomKUTenbHOCTh KU3HU KIeToK. [lonoBbie kieTku. Meios.
[{uTonornyeckre OCHOBBI TIOJIOBOTO Pa3MHOKEHHUS.

Dopma opeanuzayuu: KOJUIEKTUBHAL, PaKTHYECKas paboTa C MUKPOCKOIIOM.

Buowi desmenvnocmu: caMoCTOsITENIbHOE BhIJIETICHUE U (DOPMYIMPOBAHKE 1IEJIU MPaK-
TUYECKOU PaOOTHI; MOUCK U BBIACICHUE HEOOXOIUMOU MH(GOPMAILIMK TIPU COCTaBIIC-
HUU OTYeTa MO MPAKTUYECKON paboTe; MmiIaHupoBaHUE YUeOHOTrO COTPYIHHUYECTBA C
YUHUTEJIEM M CBEPCTHUKAMU — OMpEJEIICHHE 1esiel, PyHKIMNA yI4aCTHUKOB, CIIOCOO0OB
B3aMMO/JICHCTBHS; TOCTAHOBKA BOIIPOCOB — MHUIIMATUBHOE COTPYAHUYECTBO B MOUC-
ke u coope nHpopMalum.

Pazeumue opzanuszma u cpeoa .

BHemnss cpega u HEOOXOAMMBIE YCIOBUS Pa3BUTHS. OMOPHOHAJIBHOE pPa3BUTHE U
BHYTPEHHSISI cpefia. DK30TracTpysiius. IMOPUOH U OMOTHYECKHE (DAKTOPHI CPEIBI.
Dopma opeanuzayuu: TEKIUS

Buowl desmenvrocmu: mpeoOpa3oBaHUE 3HAKOBO-CHMBOJUYECKON MOJIETH C ILETBIO
BBISIBJICHUS! OOIIMX MPU3HAKOB, OMPEEISIIONINX €IMHCTBO KUBON U HEKUBOU MPUPO-
7IbI; HAOJIIOICHUE 3a JIEMOHCTpAIUsIMU YUYHUTENs; OOBSICHEHUE M WHTEpHpeTanus Ha-
OJIFOaeMBIX SIBJICHUI; aHAJIN3 TPapUKOB, TAOJIHII, CXEM.

becnonoe pasmmnosicenue, comamuueckuii IMOpUO2EHe3 U  peeHepauusl.
Mopdoduznonornyeckasi OCHOBa MPOIECCOB OECIOIOr0 Pa3MHOKEHHUS U OCOOEHHO-
CTH pa3BUTHS Mpu OecriooM pa3sMHOxkeHuu. Knaccudukamnms pereHepalioHHbIX sIB-
JICHUH, TIOHATHE O COMAaTUYECKOM dMOpHOTreHes3e.

Dopma opeanuzayuu: TEKINAS

Buowi desmenvrocmu: mpeoOpa3oBaHUE 3HAKOBO-CHMBOJUYECKON MOJIETH C IEIBIO
BBISIBJICHUST OOIINX MPU3HAKOB, OTPESISIONNX SAMHCTBO JKUBOW M HEXXHBOUW TIPHUPO-
IIbl; HAOJIOJIEHUE 3a IEMOHCTPALUSIMU YUUTENs; OOBbICHEHUE U MHTEpIpeTanus Ha-
0JIF0TaeMbIX SIBICHHI; aHAINU3 TpadUKOB, TAOTUII, CXEM.

Onmozenes u 360110UUA .

buorenernueckuit 3akoH. Pexkanutynsauuu. Teopus dummopuoreneza A. H. Cesep-
[eBa. DBOJIIOINS OHTOTCHERA.

Dopma opeanuzayuu: KOMIEKTUBHAS, JOKIAbl YUaIIUXCA.

Buowvi desmenvnocmu: MIaHUPOBAHUE CTPYKTYPBI JOKJIA/NA C YYETOM KOHEYHOro pe-
3yJlbTaTa; COCTABJIICHHE IUIaHA W TIOCIEOBATEIHPHOCTH JEHCTBUM; TUIAHUPOBAHHE



y4eOHOr0 COTPYJHHMYECTBA C YYUTENIEM M CBEPCTHHUKAMH — OIpEJECHUE IeNeH,
(GyHKIHMI y4aCTHUKOB, CIIOCOOOB B3aMMOJICUCTBUS; MOUCK U BBIICIICHHE HEOOXOu-
Mo# uHpOpMaIUK; TPUMEHEHUE METOA0B UH(POPMAITMOHHOTO MMOUCKA, B TOM YHUCJE C
MOMOIIBI0 KOMIIBIOTEPHBIX CPEJICTB; OCO3HAHHOE U MTPOU3BOJIBHOE TOCTPOEHUE peYe-
BOT'O BBICKa3bIBaHUS B YCTHOM U MUCHMEHHOU opMme.

Imbpuonozus pacmenuil.

Cnoporene3. Mukpocnoporene3. Makpocnoporenes. ['amerorene3. Mukporamero-
rene3. Makporamerorenes. J[BoliHHOE omogoTBOpeHue. HeperynspHsie TUIIBI TTOJI0-
BOT'0 Pa3MHOXKEHHUSI.

Dopma opeanuzayuu: JEKUNA

Buowi desmenvrocmu: npeodpa3zoBaHUE 3HAKOBO-CUMBOJIMYECKONW MOJEIHN C LEIbIO
BBISIBJICHHS OOIIUX MPU3HAKOB, OMPEACIISIONINX €IMHCTBO KUBOU M HEKUBOU MIPUPO-
1Ibl; HaOJIOJICHUE 3a JIEMOHCTPALUSIMU YUUTENs; OOBSICHEHHWE M MHTEpIIpeTalus Ha-
0JI01aeMbIX SIBJICHHI; aHaIU3 TpadUKoOB, TAOIUL, CXEM.

2.2. Tematnyeckoe TUTAaHUPOBAHUE

TEMATHUYECKOE INTAHPOBAHUE
IIEPBBIH O] OFYYEHHA

Ne | HazBanue pasgesna | KoiauuyecTBo 4yacos DopMBbI KOHTPOJISA

BCEro | Teopus | NPaKTHKA

Baenenme, 1 1 - Jleximsa
1 N3 d4ero |cocrout| 5 5 - HAOIIONECHUS, TECTH-
pacTeHue pOBaHue, aHaJIu3
MPOJIYKTOB JICATEIIb-
HOCTH 00y4
2 Kax pacre- | 3 2 1 VYcerHbIl ompoc, ca-
'KHUBE MOCTOSITEIbHASL  pa-
THHE? ooTta
[IpakTnueckas
pabo-Ta.
Hab6monenue. Co-
OOIIEHUS YJaIIUXCSl.

3 BeipacTu cam. 1 1 - Jlexmus, Oecena,
npakTuyeckas pado-
ta. Habmonenus.

4 Ot Mukpockomna 10 | 5 4 1 YcrHblii ompoc, ca-
MUKPOOHOIIOTUN MOCTOSITEIbHASA  pa-
ooTa
[IpakTnueckas
pabo-Ta.

Ha6monenue.  Co-
OOIIEHUS] YYAIINXCS.

5 bakrepun 2 1 1 Jlexmus, Oecena,

IIpaKTHYCCKas
pabo




ta. Habmonenus.

6 [1necHeBbie rpUOHI 1 1 - Jlexuus, Oecena,
paKTU4ecKas pado-
ta. HaGmronenust.

7 Bonopociaun 2 1 1 Jlexmus,

Oecen
a,IpaKTHYeCKast

pabo-
ta. HaOmronenust.

8 JIaGopatopus «buo- |1 1 - Jlexuus, Oecena,

WHTVKAITUS paKTU4eckas pado-
ta. HaGmonenus.

9 Pacckassbl o 5 3 2 VYerHBIN ompoc, ca-

OMOJIO-TUH MOCTOSITeJIbHAS  pa-
6ota
[IpakTrueckas
pabo-Ta.
HaOmronenue. Co-
OOIIEHUSI YIAIINXCA.

10 | Jlabopatopus Jlesen- | 1 1 - Jlexius, Oecena,

ryka npaKTU4eckas pabdo-
ta. HaOmroneuus.

11 | [Ipaktuueckas 6ota- | 3 2 1 YerHBIN ompoc, ca-

HHUKa MOCTOSAITENIbHASL  pa-
6ota
[IpakTrueckas
pabo-Ta.
HaOmronenune. Co-
OOIIIEHUSI YIAIIIHXCA.

12 | [Ipaktuyeckas 300- | 1 1 - Jlexmns, Oecena,

JIOTUS npakTuyeckas pado-
ta. HaOmronenus.

13 | buonpakTukym 1 - 1 Jlexuus,

Oecen
a,IpaKTUYeCKast
pabo-
ta. Habmonenus.
Hroro
36 28 8
BTOPOH 1OJ1 OBYYEHHA
Ne Ha3Banmne pa3ne- | KoauvecTBo 4yacos DopmblI
Pa3zne- Ja KO
Ja H-TPOJIS

BCEro Teopusi | MPaKTH-
Ka




BBenenne

Jleknus,
TECTUPOBA-
HHE

[{utonorus u

YcTHBIM Ompoc, ca-

TUCTOJIOTHS MOCTOSITETIbHAS pa-
ooTta
IIpakTnyeckas pa-
ooTa.
Ha6maronenue. Co-
oOlIeHNs  ydJalux-
Col.

MuxkpoOuo- Jlexuus,

JIOTHS U Oecen

BUPY- a,lIpaKTHYeCKast

COJIOTHS pa-
oora. HaOmronenus.

NmMmyHutet Jlexius, Oecena,

" I1apa3unuToJIo-

IMpaKTUYICCKaA pa-

U o0ora. HaOmronenus.
MukoJorus Jlexmus,  Oecena,

" MpaKkTUyeckas pa-

cHUCTeMaTHKa oorTa.

JIEKapCTBEH- Hab6aronenus.

HBIX PACTEHUM

XUMHSI B IIE€H- Jlekius, Oecena,

TpC CCTCCTBO-

3HaHUA

IpaKTHYeCcKas pa-
oora. HaOmroneuus.

Ot OOBIYHBIE

HEOOBIYHBIE
[ecTBa

BC-

YcTHBIN OmpOC, ca-
MOCTOSITEIbHAs pa-
6oTa
[IpakTnueckas pa-
oota.
Habmonenue. Co-
OOIIEHHS yYalluX-
csl.

SIBnenus,

pouc-

X004 e ¢ BCIIC-

Jlexmus, Oecena,
npakTHYecKass  pa-

CTBaMU o0ota. HaGmroneHms.
Pacckasbl YcTHBIM onpoc, ca-
I MOCTOATEJIbHAS pa-

OXHMHH oota

[IpakTnueckas pa-
ooTa.
Ha6monenne. Co-
OOILEHHS] yYalllUX-
csl.




XuMus
ObITY

B

Jlexuus, Oecena,
MpaKTU4ecKas  pa-
oorta. HaOmronenus.

NTOI'O

36

25

11




TPETHH I'OJ OFYYEHHA

Ne Tema pa3znena, 3a- KoaudecTBo yacos ®opMBbI KOHTPOJIS
n/nm | HATHS
BCEro reopusi [MPaKTHKA
BBenenne 1 |1 -
Pa3znen 1. 4 3 |1
uro
-JIOTHsl.
1| Tuner xinerouynoii 1 1 - Jlexuus, Oecema, MPaKTHA
OpraHu3aluu yeckas pabora. Habmone-
HUS.
2 | Crtpoenue 1 1 - Jlexmus, Oecena,
poKa MIPAKTU-YECKast
-pUOTHYECKO pabora. Habmone-
u HMSI.
KIIETKH

3| Crpoenue sykaq 1 1 - Y CTHBIN OTTPOC, CAMOCTOS -
PUOTHYCCKON KIICT- TenbHas paboTa
KU [IpakTrdeckas padora.

HabOmronenne. CooOuieHus
YYaImuXCs.
4 | PeryngaTtopHble 1 - 1 Jlexmus, Oecena,
Me MpaKTU-YeCKast
-XaHU3MBbI KJIETKHA pabota. Habmone-
HUS.
Pa3znea 2. T'emed 12 6 6 Jlexums, Oecema, TPaKTHA
THKA. yeckas pabora. Habmrone-
HUS.

5 | I'enernueckuii 7 3) 2 Y CTHBIN OIIPOC, CAMOCTOS-
aHa- 3 TeJabHas paboTa
3aKOHOMEPHO- CTeH [IpakTraeckas padora.
HACJICOBaHMS Hao6nronenue.

CoobmieHu
STYJaITuXCs.

6 | U3smenunBocTh ¥ 3 1 2 Jlekusa, Oecena, NpaKTHA
METOMBI €€ H3yue- yeckas pabora. Habmrome-
HUS HUS.

7 | Ponp 2 - 2 Y cTHBINM onpoc, caMoCTOsI-
HACJICICTBEH- TeJabHas paboTa
HOCTH W Cpe/bl B [TpakTrueckas padora.
dbopmMupOBaHUHT HaoGmonenue.
HOPMaJIBHOTO U Coobmienu
[1a-TOJIOTHYECKH STYJaITuXCs.
M3Me-HEHHOIO
dbenoTuna
YyeaoBeKa




Pa3nen 3. DBoJro-| 8 Jlexnusa, Oecema, TpPaKTH
umsl. yeckas pabora. HabGmrone-
HUSL.
8 | Teopus 3 Jlexumsa, Oecena,
€CTECTBEH-HOTO MIPAKTU-YECKast
ot0op pabora. Habmone-
a HUSL.
Y.JlapBuHa
9 | Cunretnueckas 2 VY cTHBIN OnTpOC, CAMOCTOS -
TEOpHUST DBOJIIOIIHH. TenbHas paboTa
MUKpO3BOJTIOINS [TpakTryeckas padora.
HaoOmronenue. CooOuieHus
yYaITuXCs.
10 | daxkTopsr 1 Jlexkums, Oecena,
IBOJIIO MIPaKTH-
-1 yeckast pabora. HaGmrone-
HUSL.
11 Bun 1 Jlexums, Oecema, TPaKTHA
yeckas pabora. HaGmrone-
HUSL.

12 EnuncrtBo xxuBori | 1 Jlexkums, Oecena,
WHEKUBOU MpaKTU-YeCcKast
TIPUPOIBI pabota. Habmone-

HUSI.
Pa3znen 4. Om- 12 Jlexums, Oecema, TpPaKTHA
Opuorenes. yeckas pabora. Habmone-
HUSI.
13 Jlenienue KineTok 3 Y CTHBIN OIPOC, CAMOCTOSI-
TeJabHas paboTa
[IpakTraeckas padora.
HaGmronenue.
CooOrmieHn
STYJaITuXCs.

14 PasButne opranms- | 2 Jlekusa, Oecenma, NpaKTH-A

Ma U cpena yeckas pabora. HaGmrone-
HUSL.

15 becmomoe pasmuo- | 2 Jlexnms, Oecema, MpakTH-
KEHHEe, COMaTHYe- yeckas pabora. Habimrome-
CKHI HUSL.
sMOpHOTEHE3
1 pereHepaus

16 Onrorenes u 3B0- | 3 Jlexuus, Oecena, MpaKTHA
JIOTTUS yeckas padora. Habmrose-

HUSL.

17 DOMOpHOIOTHS 2 Jlexmus, Oecena,

pac-TeHHI IIPAKTHU-

yeckas padora. Habmroze-




HUA.

Hroro 36 19 17

Mertoaunueckoe 00opyaoBaHue:

HUD®POBASA JIABOPATOPUSA YYEHUYECKAS (Lludgpossie gaTunkuy deK-
TPOMPOBOAHOCTH, pH, mosioXKeHUsI, TeMnepaTypbl, aOCOTIOTHOTO JAaBieHUs; UPpPo-
BOU oCHMILTOrpaUUYECKU TaTurK; BEChl JIEKTpOHHBIE yueOHbIe 200 T'; MUKPOCKOIT:
1upoBON WK oNTHYECKUi ¢ yBenuueHuem oT 80 X; HaOop JJisi U3rOTOBJICHUS MUK-
ponpenapaToB; MUKpoOIpenapatsl (Habop); CoOeTMHUTENbHBIE TPOBO/IA, TPOTrPAMMHOE



oOecrieyeHue, METOIMYECKUE YKa3aHUsl; KOMIUIEKT CONMYTCTBYIOMIMX 3J€MEHTOB IS
OMBITOB IO MEXAHUKE, MOJIEKYJIAPHON (PU3HKE, DIIEKTPOAUHAMUKE, ONITHKE.
KOMIUIEKT NMOCYJAblI U OBOPYJAOBAHUA IJA YYEHUYECKUX

OIIBITOB ( ItatuB nadbopaTtopHblil xumuueckuii: Habop vamek Iletpu, Habop uH-
CTPYMEHTOB IIpeNapoBaIbHBIX, JOXKKA JIJISl COKMTAHUs BEIECTB, cTynkKa (papdoponasi ¢
MECTUKOM, HaOOp OaHOK, CKIISTHOK, (DJIaKOHOB JJI1 XpaHEHUs TBEPABIX PEAKTUBOB; Ha-
6op npubopok (I1X-14, I1X-16); npubop AJig MoIy4eHHs ra3oB; CIIUPTOBKA U TOPIO-
yee s He€; ¢unpTpoBaibHas Oymara (50 miT.); koys0a KOHUYECKas; Majoyka CTEK-
JsiHHAs (C PE3MHOBBIM HAKOHEYHUKOM); Yalleyka Uil BhIlapyuBaHUs (BbIMapUTEIbHAs
Yarieyka); MepHbIH MUIUHIP (TUIACTUKOBBIN); BOPOHKA CTEKJIsSIHHAs (Majas); CTakaH
crexsissHHBIN (100 MuT); ra300TBOIHAS TPYOKA.

KOMILJIEKT BJIAJKHBIX IPEINAPATOB JIEMOHCTPAIIMOHHBIN
( Bnaxnseni mnpenapat "be33yOka"; Bnaxubeiii npemapat '"T'agroka" BiaKHBIN
npenapat "BHyTpeHHee cTpoeHHe OpHOXOHOroro MOJUIIOCKA'; BIaXHBIA Mpernapar
"BHyTpeHHEEe CTpPOEHHME KpbICHI'; BIaXHbI ImpenapaT "BHyTpeHHee CTpoeHue
JATYIIKK"; BIaYKHBIN NIpenapaTr "BHyTpeHHee CTpoeHHe NTULbL"; BIaKHBIHM Mpenapar
"BuyTpeHHee cTpoe- HHe pbIOb"; BiIakHbIl npemnapaT "Kapacs'"; BnaxHbIil mpenapar
"Kopenr 0000BOro pacrenus c kiyoeHbkamu'; BiaknHblid npernapar "Kpeerka';
BIaXHbINH TpenapaT "Hepeuna"; Bnaxkubii nmpenapat "Pa3zButue koctucToil peiOb”;
apyrue. Kowmmiekr repOapueB aemonctpannoHubiii  (epOapuit  "JlepeBbs u
KycTtapHuku'"; repOapuii "Jlukopactymme pactenus'; repOapuii "KopmoBbie
pacrenus"; repOapuii "Kynbryp- Hble pacteHus"; repbapuii "JlekapcTBEHHBIC
pactenus"; repOapuit "MenoHocHble pacteHusa'"; rTepbapuit  "Mopdonorus
pactenuii"; repbapuii "OCHOBHBIE TPYIIBI pac- TeHUi'"; repOapuii "PacTutenpHbie
coobmectBa"; repoapuit "CenbCKOX03sHCTBEeHHBIE pacTeHus'"; repOapuii "SmoBureie
pacteHus"; repbapuii K Kypcy OCHOB 10 00IIell OMOJIOTHH.)

KommiekT koiekunii nemoucrpaunonnslii (Komnekusa "["onoceMenHsle pac-
teHus" koyutekiusa "OourtaTenu Mopckoro aHa"; komekius "TlaneonTonorndeckas";
koJuiekiusa "IlpeacraButenu OoTps 0B HACEKOMBIX'" KOJMYECTBO HACEKOMBIX: HE ME-
Hee 4; xomutekius "[Ipumepsl 3alUTHBIX MPUCTIOCOOICHUN y HACEKOMBIX'; KOJUICK-
uus "llpucnocoOuTenbHble U3MEHEHHS B KOHEYHOCTSAX HACEKOMBIX'"; KOJIICKIUS
"Pa3BUTHE HACEKOMBIX C HEMOJHBIM MpeBpalieHueM"; Kouiekuus "Pa3Butre Haceko-
MBIX C MOJHBIM IpeBpauieHueM" ; KoJekius "Pa3BuTre niieHuIb'")

KoMnbroTepHoe o6opynoBanme
HoyTtOyxk; IPOEKTOP, MHTEpaKTUBHAs JOCKa



Cnucok aureparypsbl:

2. buonorus «IIokpbITOCEMEHHBIE PACTEHUS: CTPOCHUE U KUZHEEATEIbHOCTD -
3. 6 knacc nuneiinbii Kype B. B. Ilaceunuk, Beptukans - Mocksa «Jlpodar-
2020r

4. Axumymkul, W. 3anumarensaas ouonorusi / Urops Axkumymkud. — CII6.:

Ampopa, 2015. - 319 c.
S. Anaromuueckuii atiiac / [Tox pen. A. U. bopuca. — Munck, 2011. — 256 c.: w.

6. Anaromus denoBeka. Terno. Kak ato paboraet/ mon o6mieit pexakuueit I1. AG-
paxamca: [nep. ¢ anri. A. AuBaepa]. — M.: ACT, 2018. 256 c.: un.

1. bunny, I'. JI. Anaromust u ¢usuosiorus: 00bII0NM momyispHelil atiac / I, JI.
bumuy, E. 1O. 3uranosa. — M.: I3naTtenscTtBO «O», 2017. — 272 ¢.: ni.

8. CagoBauuenko, 0. A. buosnorus: momarosas noaroroska / FO.A. CamoBHu-
yeHko. — M.: Okcemo, 2016. — 320 c.

9. CrnpaBoYHHUK TI0 JIEKapCTBEHHBIM pactenusM. / [lox pea. 3agopoxuoro, A. M.

— M.: JlecH. mpom., 1988. —415 c.

10. Uurepnet-pecypcbl no pasHbiM pazaenam kypca «bBUOJIOT U

YEJIOBEK

11.  http://school.bakai.ru/?id=newpb041220101544 — Gakaii - BUpTyaJIbHasI IIIKOJIA
110 OMOJIOTHH;

12.  http://muzey-factov.ru/tag/biology - my3eii pakToB 0 YeTOBEKE;

13.  http://humbio.ru - Pecypc «ba3a 3HaHuii 10 OHMOJOTHH YEIOBEKA» COJCPIKHT
y4eOHUK 0 MOJIEKYJISIPHONH OMOJIOTUU YelloBeKa, OMOXUMHH, (DU3UOJIOTUH, TE€H- HOU
1 OCITIKOBOM WHIYKEHEPUH,

14.  http://www.sci.aha.ru/biodiv/index.htm - Pa3nen (buopasnooOpa3ue u oxpaHa
npupoabl) Web-atnaca «310poBbe U OKpyKaromas cpena». CrenuaiucToB HaBEepHs -
Ka 3aMHTEPECyeT MacCIITaOHbI TeMaTHYeCKH WH(POPMAIIMOHHBIM MacCUB UH(pOpMa-
IIMOHHBIX PECypcoB Mo OuopaszHooOpasuto Poccuu. Taxxke nMeercs BO3ZMOXKHOCTD
HalTH HeoOXoauMYyI0 HH(MOPMAILIMIO B HHTEPAKTUBHOM 0asze maHHbBIX «Poccus B mud-
pax» (ThICSIYM TIOKAa3aTesel 0 BCEM PErMOoHaM cTpaHbl). Takxke pa3MelleHa OHJIaiiHO-
Basg Kaprorpaduueckas cucremMa DataGraf.Net, mo3Bomstomas «Ha JETy» CTPOUTH
KapThl, (B TOM YKCJIE COOCTBEHHBIE) M MPOU3BOIUTH aHAIHN3 UX CYNEPIIO3UITUH;

15.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Okpyxarmas cpena u
310poBbe HaceneHus: Poccum». KoMIuiekCHBIN Tpyl, B KOTOPOM pacCMaTpUBAKOTCS B
MEPBYIO ouepeib (PaKTOPhl M MPUIMHBI, ONPEICIISIONINE 310poBhe Hamuu. Okoio 200
CI0)KeTOB, Oonee 400 kapT u qguarpamm;

16.  www.molbiol.edu.ru - Aratomus u ¢pusnosiorus dejaoBeka. HaydaHo- momysip-
HBIM caiiT. ba3za 3Hanuii mo Onosnornu yenoBeka. Pu3noI0TUsA, KIETOYHAST OMOJIOTH,
FeHETHKA, OMOXUMUSI;

17.  http://www.psy.msu.ru/illusion/ - 3putenpHbIe WILTIO3UH U PeHOMEHBI ((haKyITb-
tet ncuxosiorun MI'Y umenu M. B. Jlomonocosa).

XKNBOTHBIE

18.  www.entomology.narod.ru/index.html -  «MHpopManmOHHO-TTIOMCKOBBIT

cauT


http://school.bakai.ru/?id=newpb041220101544
http://muzey-factov.ru/tag/biology
http://humbio.ru/
http://www.sci.aha.ru/biodiv/index.htm
http://www.sci.aha.ru/ATL/ra00.htm
http://www.molbiol.edu.ru/
http://www.psy.msu.ru/illusion/-
http://www.entomology.narod.ru/index.html

W «IIOYTH BCE» 110 IHTOMOJIOTHNY. BOJIbIIOe KOMMYECTBO KaueCTBEHHBIX CCHUIOK Ha
PYCCKOSI3BIYHBIC CAWThI, MOCBSIICHHBIC BCEM CTOPOHAM KM3HU Pa3IUYHBIX TPYIII
YJICHUCTOHOTHX, a OOJIBIIIE BCEI0 — HACCKOMBIX;

19.  http://www.zooclub.ru/ - «300kiy0 (Bce 0 )KUBOTHBIX)». Camasi pa3HOOOpa3Has
WLTIOCTpUpOBaHHasE MHGOPMaIHs, KaK O KH3HU JUKHUX KMBOTHBIX, TAK M O JIOMAIII-
HUX JIoOuMIIaX. Bo3MoxHO moJrydeHne OeCIIaTHON KOHCYJIbTAIIMK 10 COEPIKAHUIO
U BETCpUHAPUH;

20.  http://www.zoospace.narod.ru/ - «3o0001us», MPeAOCTaBISCT MaTepral B OC-
HOBHOM O c00akax M KOIIKaxX: PEKOMEHJAIIMHU 110 MX COJCPIKAHHUIO U JICUCHHUIO, HOP-
MaTHBHBIC JIOKYMEHTBI, HHPOPMAIIMIO O Kiy0ax W MUTOMHHKAX, OOBSIBICHUS O MPO-
Ja)ke U BbICTaBKaXx»,

21. http://povodok.ru/en/ - «I1oBOmOK», OJUH U3 CaMBIX IOJHBIX CAHTOB, IOCBS-
IIIEHHBIX JOMAITHUM KHBOTHBIM;

22.  https://apus.ru/ - «O HermoOeauMoOM JTIOOBU K KMBOTHBIMY», HHTEPECHAsI U pa3-
HOOOpa3Hass HHGpOPMAIUSI O CaMbIX Pa3IMYHBIX KUBOTHBIX. OcoOEHHOCTH MOA0Opa
MaTepHuaa U €ro U3J0XKCHHS JIeIal0T 3TOT CAUT XOPOIIMM TOMOIHUKOM YUHUTEIIO;
23.  http://www.petslife.narod.ru/ - «/lomamnue xuBoTHBIEY». CalT MOCBAIIEH J0-
MaIITHAM HBOTHBIM. OCOOCHHOCTSM yXO0/1a U COePIKaHUS JOMAITHUX KHUBOTHBIX;
24.  http://bigcats.ru/ - «bonpiiue Komikuy. CalT MOCBSINEH MPEACTABUTEISAM Ce-
MEHCTBa KOIIaYbUX;

25.  http://www.filin.vn.ua/ - WmroctpupoBaHHas SHIUKIONEANS JKHBOTHBIX. B
paszzenax SHIUKIONEINU COOpaHO OOJBIIOE KOJIMYECTBO MAaTEPHAIIOB 000 BCEX BHU-
Jax >KHBOTHBIX. Marepuain 60rato WITIOCTPUPOBAH, CHA0KEH CChIIIKAMHU;

26.  http://www.apus.ru/ - Pecypc «O HemoOenumoii JIt0OBH K >KHBOTHBIM» — 3TO
MHTEpEeCHas] U pa3HOoOOpa3Hasi WHPOPMAIUS O CaMbIX Pa3IUYHBIX KUBOTHBIX. Oco-
OCHHOCTH TIOJ00pa MaTepuaia M ero M3JIOKEHHUsS JEJaroT ATOT CAaWT XOPOIIUM II0-
MOIITHUKOM YYHTEIIIO;

27.  http://www.fishworld.narod.ru - Peiouii mup. Pecypc MOCBSIIEH MOJHOCTBHIO
OTHM TIPEJCTaBUTEISIM >KMBOTHOrOo mupa. Kiraccupukamms, mpoMCXOKIACHHUE, 3BO-
JIIOLIHS PBIO, OTIACHBIE PHIOBI 1 MHOT'OE JIPYTOE.

PACTEHUA

28.  http://www.herba.msu.ru/russian/index.html- 6oranuueckuii cepep MockoB-
ckoro yHmBepcuteTa. ONWH M3 HanOoJiee M3BECTHBIX BO BCEM MHPE POCCHUUCKUX
OHMOJIOTMUYECKUX PECYpPCOB, UMEIONIUI Bepcuu Ha 8 si3bIkaX. boTaHWYecKne HOBOCTH
(B T. 4. moApoOHBIN KajeHAapb KOHGEpEeHIi), callThl O0TAHUYECKUX TOApa3iese-
Huii MI'Y, 6ubnroreka n3o0pakeHuil pacTeHuil, Onorpaduueckuil pa3ien «Kjiaccu-
K1 Haykn». Kpome MatepuanoB 1o OOTaHHKE OOIIETro XapakTepa, Ha caiTe pa3me-
IICHBI MaTepualibl 0 boTaHWYecKoM cajic YHHBEpCUTETa, 00 YHUBEPCUTETCKOM [ 'ep-
6apun mmenu J[. II. CeipelimukoBa, MpeACTaBiIeHA CTapUHHAS KOJUIEKIHUS U3 €T0
¢dboH10B;

29.  http://www.lapshin.org/club/plants.htm - «MockoBckuii Kiry6 komMHaTHOTO
I[BETOBOJICTBA;

30. http://tea.volny.edu/index.php - «Yaii» — »uBast SHIMKIONEINS Yas U €ro Tpa-
JTUIAIA — UCTOPHS Yasi, OOTAaHWKA W BhIpAIIMBAHHUE Yas, XUMHUsS 4Yasi, TPOU3BOJICTBO
Jasi, BUJIbI Yasi, yIIaKOBKA U XpaHCHHE Yasl, 3aBapUBaHUC Yasl, Yail M 3JI0POBbE.



http://www.zooclub.ru/-
http://www.zoospace.narod.ru/-
http://povodok.ru/en/
http://www.petslife.narod.ru/
http://bigcats.ru/
http://www.filin.vn.ua/
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http://www.fishworld.narod.ru/
http://www.herba.msu.ru/russian/index.html-
http://www.lapshin.org/club/plants.htm
http://tea.volny.edu/index.php-
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