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AHESSS A ika -4 -~

BBEALHHUE
CoBpeMeHHbIll yueOnblii npoliece HanpapieH e cToNbKO Ha JIOCTHXEHHE pe-
3yNbTAaToOB B 06NACTH MPEAMETHLIX 3Haliii, CKOJILKO Ha JHYHOCTHBIA pocT pebeHka.

OOyueHHe 1O HOBBLIM OOpa30BaTE/ILHLIM CTaHAAPTaM IPE/yCMaTpUBaeT OpraHu3a-

M0 JIeSTENbHOCTH pedenka, koTopas cnocoOCTByeT pacKpbITHIO BHYTPEHHErO I10-

TEHLHANA KOKA0IN0 YYCHIKA, Pa3BUTHE U MOJUICpXKalne ero TajaaHTa.

OmHUM M3 KnloveBbIX TpeboBaHuii K GuonorHueckoMy 00pa3oBaHHIO B COBpEMEH-
HBIX YCJIOBHMSX SBJSAETCA OBJIAJICHHE YYalIMMUCS MPAKTHUYECKUMH YMEHHUSIMH H Ha-
BBIKAMH, MPOEKTHO — MCCNIEN0BaTeNbCKON aesTenbHOCThi0. [Iporpamma «B mupe
6HONOTMHY HampasneHa Ha (OPMHpPOBaHMe y yyalllMXCs HHTEPECa K M3yYeHHIo Ouo-
JIOTHH, Pa3BHTHE INPAKTHYECKHUX YMEHHii, NMPUMEHEHHE MONyYeHHbIX 3HAHUH Ha
TIpaKTHKE, IOATOTOBKA YYalIUXCA K y4acTHIO B OTMMITHAAHOM JABHXEHHH.

Peanu3auus JaHHOH MPOrpaMMEI ecTeCTBEHHOHAYy4YHOH HalpaBieHHOCTH IIpe-
JyCMaTpHBaeT HCIOJNb30BaHHE 000pynoBaHHs, CPEACTB 00yYyeHHs W BOCIHUTAHHS
IenTpa «Touka pocray.

Pa3nen 1. Komnuieke ocHOBHBIX XapakTepHCTHK 00pa3oBaHHs: 00beM, co-
AepKaHHe, IJIAHHPYEMbIe Pe3yJbTaThl

1.1TTosicHHTENbHAS 3aTIHCKa

[MporpaMMma  JOTIONHHTENbHOTO obpa3oBaHus «Touka Pocta» cocraBieHa Ha
OCHOBE HOPMAaTHBHO-TIPaBOBO#i a3kl

HopmamueHno-npaeosoe obecneuenue
o QenepanbHbM 3akoHoM oT 29.12.2012r. Ne273-®3 «O6 obpasosannu B Poccuii-

ckoil Penepalumny.

o IIpukas Munnpocsewmenus Poccun ot 09.11.2018 Ne 196 «O6 yTBEpxA€HNHU TIO-
psaKka OpraHM3allMH M OCYLIECTBIEHHA o0Opa3oBaTeIbHOH NEATENILHOCTH IO J0-
TNIOJTHUATEJIBHBIM 00111e06pa3oBaTeIbHbIM IporpaMMam».

o KoHuenuuen pa3BUTHUs OOMOJHHUTENbHOro obpaszoBaHus B P®D, yTBepxIeHHOH
pacnopsbkeneM IIpasurensctBa PO or 04.09.2014r. Nel72, npukasom Munu-
crepctBa npocsemenus PO ot 09.11.2018 . Ne 196 «O6 yTBepXA€HUH NOpsIKa
opraHu3allMd H ocyllecTBIeHHA o0pa3oBaTeNbHOH JEATENBbHOCTH MO HOMONIHH-
TeJIbHBIM 00111e00pa3zoBaTeNbHBIM IporpaMMamy.

* Crparerueil pa3BuTua BocnuTaHus B Poccuiickoit ®eaepauun Ha nepron ao 2025
rona (yTeepxaeHa pacnopskeHueM IlpaButensctBa Poccuiickoit @enepauuu ot
29.05.2015 . Ne 996-p).

* JlocranoBneHueM I1aBHOrO TIOCYAapCTBEHHOro caHuTapHoro Bpaya P® ot
28.01.2021 Ne 2 «O6 yrBepxaennu CanlluH 1.2.3685-21 «['urueHnyeckue Hop-
MaTHBBI ¥ TpeOOBaHHUs K obecreyeHHIo 6e30nacHOCTH H (MNIK) 6e3BpeAHOCTH A
yeJioBeKa GaKTOpPOB cpefibl 0OUTaHHM.

IIporpamMma crnocoGCTByeT O3HAKOMIIEHHIO C OpraHH3alpeil KOJUIEKTHBHOIO H
MHAMBHIYaJIbHOrO HcCCieoBaHUA, 00y4eHHI0 B JEHCTBHMH, MO3BOJSET YEPENOBATH
KOJUIEKTMBHYIO ¥ HHAMBHAYaJIbHYIO AEATeNbHOCTh. TeopeTHYeCKUA MaTepHall BKItO-
yaeT B cebs BONpPOCHI, KacalolHecs OCHOB MPOEKTHO-MCCIEN0BATENCKON AeATeNb-
HOCTH, 3HaKOMCTBA CO CTPYKTYPO# paboTEl.

1.2 HoBu3Ha, aKTyaJlbHOCTE M Nejaroruyeckas LejiecoobpasHocTh NPOrpaMMEI
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AKTYaJILHOCTL Nporpammel. Omnuntelbibic 0cobenHocTH nporpammbl. [1po-
rpaMMa HanpapieHa Ha QOpPMHUpPOBaHUe Y yHALIMXCS CTOHKOH MOTHBALMH JUIs M3yYe-
HUs GHONOTMYECKUX HAYK, paclinpenue 3nanuii 1o 6MoNoruy 1 9Kkoaoruu, Gopmupo-
BaHWe OCO3HAHHOIO OTHOWICHUA K MUpY UBOH MPUPOABI, Pa3BUTHE HHTepeca K Me-
NUIMHCKUM HayKaM, MOBbllleHHe obpasosaresibHOro yposhs. [Iporpamma naet Bos-
MOXHOCTb YYalLIMMCS BbIOPaTh CBOl «61ONOrMYECKHH MyTh», U MOBBICHTL YPOBEHD
NOAMOTOBKH K 3K3aMEHaM.

HoBu3na aanHoii odbpazosarennLnoii nporpaMmel B TOM, YTO JlaHHasi IPOrpam-
Ma HOCHT pa3BHBaIOLLMI XapakTep, Lefbl0 KOTOPOii sBiseTcs (opMUpOBaHHE MOUC-
KOBO-HCCJICIOBATEIbCKUX, KOMMYHHUKATHMBHbIX YMEHHH IIKOJbHHKOB, HHTE/IEKTA
y4aIuXcsl.
3aHATHA pa3felieHBl Ha TeopeTHueckHe W TpakTH4eckue. [IpH4YéM nesTenbHocTh
MOXXET HOCUTb KaK IpyNMOBOM, TaK U UHAUBUAYAJILHBIH XapaKTep.
Ileparoruyeckas uejiecoobpassocTb MporpaMMbl 3aKJIIOYaeTCA B TOM, YTOOBI: CIO-
cobcTBOBaTh CUCTEMATH3allMH OHONOrHYECKUX 3HAHHUH, NOJyYEHHBIX BO BpeMs
oby4eHus B 06111e00pa3oBaTeNbHO# 1IKoJe, BOCIONHHTD Npo6ebl, Moy4YeHHbIe NPH
M3y4eHUH TIpeaMeTa 6HOOTHH, pacliMpUTh UMEIOLIKeCs Yy YYallMXCsA NporpaMMHEIe
OHOJIOTHIECKUE 3HAHHUSA C LIeNbIO TIOATOTOBKM K 3K3aMeHaM, K IIOCTYTUIEHHIO B y4e6-
Hble 3aBefIeHHs, a Tarke K 6HONOrHYecKUM OJTUMITHAaM.

1.3 Lens ¥ 3anauy JONOMHUTENbHOH 001e00pa3oBaTebHOH MPOrpaMMBl

Ilenb: co3naHHe yCNOBUH [JIA YCNELIHOTO OCBOEHHS y4alllKMHCS MPAKTHYECKOi
COCTaBJISAIOLIEH LIKOIBHOH OHONOrHH H OCHOB MCCJIE0BATENBCKON AEATENBHOCTH.
3apayu:

IIpeomemnvie:

1. ®opMHpOBaHHE CHCTEMbI HayYHBIX 3HAHHH O CUCTEME JXHBOH MPHPOIBI M Ha-

YaJIbHBIX HpelICTaBJIeHHﬁ 0 OHoJIorHYecKux 06'56]('[‘21)(, npoueccax, ABICHHAX,
3aKOHOMEPHOCTAX]

Memanpeomemneie:

2. npuoOpeTeHHe OMBITa HCMOJb30BAHMS METOAOB OHONOrHYECKOH HAYKH IJIA
NpOBEJIEHHs HECTIOXHBIX OMONOrHYEeCKUX IKCIIEPUMEHTOB;
3. pa3BuTHe yMEeHMH H HaBBIKOB NIPOEKTHO — HCCJIEOBATENICKON AEATENBHOCTH,
JluunocmHuie:
4. MOATOTOBKA YYalIUXCA K YYaCTHIO B OJIUMITHALHOM ABHIKEHHH;
5. $opMHpoBaHHE OCHOB 3KOJIOrHYECKONH MPaMOTHOCTH.
Ilpn opranu3aunm oOGpa3zoBarensHOro npolecca HeoGXoaAUMO 0OpPaTUTh BHUMAHUE
Ha CJlelylOLUHEe acleKThl:
e CO3aHME NOPTHONHO yueHHKa, M03BOJISIOLIEE OLEHHBATh €ro JIMYHOCTHBIH
pocT;
MCII0/Ib30BaHUE JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHONOTHH (TEXHOJIOTHS pa3-
BUTHUS KPUTHYECKOrO MBILLIEHHS, TEXHOJIOTHs nmpobneMHoro oOyueHus, TeX-
HoJlorusi 00y4eHus B COTPYAHHYECTBE, KEHC-TeXHONOTHsI, METO/ IPOEKTOB);
¢ OpraHu3auus NPOEKTHOH AeATENLHOCTH LIKOJBHUKOB W MpoBefAeHHe MHHHU-
KOH(hepeHUHH, MO3BOJAIOIINX IIKOJILHUKAM NPEACTABHTH MHIWBHAYaJbHbIE
(MnH rpynmnossle) NPOeKTHI 110 BEIGpaHHOMN TeMe.
1.4 OcobeHHOCTH BO3PACTHOM IpYIIb ieTeid, KOTOPLIM apecoBaHa Mporpamma.



JlanHas nporpamMma npeaycmotpena Ha 15 uenoBek pa3HoBO3pacTHON KaTero-
pUM Ha Oa3e UIKOJDI.

Ha 3anaTHsAX y4aliuecs OMUpaloTcs Ha MojlyueHHble 3HaHUs N0 OMONIOTUHM, YTO
No3BONAET OBICTPO M JIErKO OBJNAAEBATH HOBLIMM 3HAHHUAMH, TIPABU/IBHO M Ka4eCTBEH-
HO BBINONHATH MPAKTHYECKHE 3aJaHusl,

1.5 Anpecar nporpaMMbl, CpOKU peanu3aly, HaNnpapjIeHHOCTD
Ypoeens npozpammvr — 6a3oBbI.
BrinonHeHHe MHAWBHAYAJIBHOrO 3afaHus: CaMOCTOsTeNbHBIH BBHIOOp TeM pe-
OEHKOM, UHTEPECHBIX 1A U3yueHus. CocTapneHHe MiaHa paboThl MO H3YyYEHHIO Te-

MBI, HAITMCAHHNIO PabOTHI C ONMOPOH Ha MpeaoXKeHHbIE MeJaroroM BAPHAHTBI.
Hanpaenennocmb — EcrecTBeHHOHayYHasl.

Aodpecam npozpammbl: neTH B Bo3pacte 11 — 18 ner,

B atoM Bo3pacTe pebeHOK OKa3blBaeTcs Ha MOpore peajbHON B3POCIOH JKU3HHU.
be3 nocTaToyHOW yBEPEHHOCTH B cebe, mMpuHATUS ceOs OH HE CMOXET ONpEIEHTh
CBO# TaNbHEHILIHNH Ty Th.

[leHTpanbHEIM € HOBOOOpa3oBaHMEeM IlepHOa CTAaHOBHTCS CAMOOIIPENENEeHHE,
npodeCCHOHANIBHOE U JIHYHOCTHOe. Co3JaeTcsl Tak Ha3blBaeMbIH )KH3HEHHBIH IUIaH:
CTapIIEKIIACCHHK PELIAET, KeM ObITh (MpodeccHOHanpHOe CaMOOINpeeNeHte) H Ka-
KUM OBITH B cBOei OymyIieit )kn3Hu (JINUHOCTHOE MK MOPAIBHOE CaMOOIIpefieNieH e).
Eme oqHH MOMEHT, CBSI3aHHBLIH C caMoonpeeneHueM, - U3MEHEHHE Y4eOHOH MOTH-
Bauui. CTapLUeKJIaCCHUKH, BENYIIYIO JesTeNbHOCTb KOTOPEIX OOBIMHO Ha3blBa-
10T y4e6HO-NIPOdEeCCHOHANBHO, HAYHHAIOT paccMaTpUBaTh yueby Kak HeobXoauMyHo
6a3y, NpeanocbUKy Oynywel npodeccHoHansHoi AesTenbHOCTH. Mx MHTepecylor,
r1aBHBIM 00pasoM, Te NpeaMETHI, KOTOpble UM OyIyT HYXKHEI B JalbHEHIlIEM, HX CHO-
Ba Ha4YWHAeT BOJIHOBAaTh YCIEBAEMOCTb, MOSBISETCS CO3HATEIbHOE OTHOIIEHHE K
Y4EHHIO

Cpoku peanuzayuu npozpammol.

ITporpamma paccuutana Ha 3 roga oOydeHus. ITpofOIXKHUTENBEHOCTE ORHOIO
3aHATHA PaBHO ONHOMY aKaJleMH4eckoMy 4acy (45 MUHYT).

I ron o6y4enus — 136 yaca. Yactora 3aHATHIi — 4 pa3a B HEleMO MO 4SMHHYT.

I1 rox oOy4yenus — 136 yaca. YacroTa 3aHsTHii — 4 pa3a B HefleNO M0 4SMUHYT.

I1II rox obyuenus — 136 yaca. Yacrora 3aHATHH — 4 pa3a B HEAEMIO N0 45SMUHYT.

['pynnsl popMHpYIOTCA ¢ yueToM MHAWBHAYaNbHBIX H TBOPYECKHX CTOCOOHO-
cTeit IeTeH.

Dopma 3anamui — rpynnosas. KontuecTBo yyaruuxcs B pyIIe MaKCHMallb-
Hoe — 15, MUHMMaspHOE — 15,
[TnanupyeMble pe3ysbTaThl
TpeboBanus K ypoBHIO 3HaHHii, yMeHHil H HABLIKOB N0 OKOHYAHHIO peajin-
3aLHH NPOrPaMMBI:
« MMETb NpejcTaBleHue 00 HCCleN0BaHKH, MpoekTe, cOope U 0O0paboTKe HMH-
(opmannu, cocTasienuy 1oKIaza, MyONHUHOM BBICTYUIEHUH;
* 3HaTb, KaK BbIOpaTh TEMY UCCIEA0BaHUs, CTPYKTYPY HCCIIEAOBAHHS;
o YMETb BHAETH NpobieMy, BbIABUraTh rHMOTEIb], TJIAHKPOBATH XOJ, MCCIIEA0BA-
HUsl, JaBaTh OMpe/iesieHHs TIOHATHSM, paboTaTh C TEKCTOM, JiellaTh BBIBO/BI,




« yMeTb paboTarh B rpymnmne, NpHCIyLIHBaTLCA K MHEHHIO YIEHOB IPYMIbI, OT-

CTauBaTh COOCTBEHHYIO TOYKY 3PeHHUS;

+ BNAZIETh MIAHKPOBAHHEM H NMOCTAHOBKOi1 OMOJIOrHYECKOro IKCIIEPUMEHTA.
1.6 [InanupyeMble pe3ynbTarbl
ITnanupyemsie pesyaomanisi
JIuunocmmbsle pesynvmarnsi:
e 3HaHHMS OCHOBHBIX MPUHLMIOB U MPaBHJI OTHOLIEHHUS K >KHBOH NPHpPO/IE;
e pa3BHUTHE IMO3HABAaTEJILHBIX WHTEPECOB, HAMPABIEHHBIX Ha H3y4YEHHE XXHUBOH
NIPHPOABI;
e Pa3BiTHe MHTENNIEKTYalbHBIX YMEHHH ([0Ka3blBaTh, CTPOHMTH PACCY)KAEHHS,
aHAJIM3UPOBATh, CPABHUBATH, AENATh BHIBOALI U APYrOe);
e 3CTETHYECKOTO OTHOLUEHHS K XHBBIM 00beKTaM.
Memanpeomemnusie pesyromamol;
® OBJIAJIeHHE COCTABJIAIOIIUMH HCCIIEN0BATENbCKOH U POEKTHON AEATEIBHOCTH:
yMeHHe BHIETh NMpobieMy, CTaBUTh BONPOCHI, BBIABUraTb T'MIIOTE3bI, JaBaTh
omnpefeNneHus MOHATHAM, KiIacCHQUUUpPOBaTh, HabMoAaTh, IIPOBOAUTEL JKCIIE-

PHUMEHTBI, IeIaTh BBIBOJBI H 3aK/IIOYEeHUs, CTPYKTYpUpOBaTh MaTtepua, obbsc-

HSTb, NOKa3bIBaTh, 3aIIUIIATE CBOH HIEH;

e ymeHHe paboraTh C pa3sHBIMH HMCTOYHHKaMH OHonormyeckod HHGOpMaLHH,
aHAJIU3UpOBaTh U OLEHWBaTh MH(OpMaIHIO, Npeodpa3oBbIBaTh HHPOPMALHIO

U3 OIHOMH (OpMBI B APYryIO;

® yMeHHe aJIeKBaTHO HCIIONB30BaTh peueBble CPEACTBA AJS OHCKYCCHH H apry-
MEHTalUH CBOEH MO3ULIMH, CPABHUBATh pasHbIE TOUKH 3pEHUs, apIryMEHTHpPO-
BaTh CBOO TOYKY 3peHHsl, OTCTaWBaTh CBOIO MO3ULHIO.
ITpeomemmneoie peynomamol:
1. B nozHaBarenpHOM (MHTEIEKTYaIbHOI) chepe:

® BBIIeJIEHHE CYLIECTBEHHBIX NpPH3HAKOB OHMONOTMUYECKHX OOBEKTOB H IIpo-
LIECCOB;

* KIacCHpHUKaLHUs — ONpeAesieHHe IPUHAATIEKHOCTH OHONOTHYeCKUX 00bek-
TOB K OIlpeJieJIeHHOH CUCTeMaTU4eckoi rpymnre;

e 00OBscHeHHEe poiu GHOJIOrUH B MPAKTHYECKOH NeaTeIbHOCTH JIIOACH;

e cpaBHEHMe OHMoorudecKux 06bEKTOB M NMPOLECCOB, YMeHHE JeNaTh BHIBO-
JbI H YMO3aKJIIOUEHHUS Ha OCHOBE CpPaBHEHHS;

e yMeHHe paboTaTh C ONMpeAETUTENAMH, 1ab0pPaTOPHBIM 00OPYNOBaHHEM;

e OBJIaJiecHHe MeTogaMH Ouosordueckoil Hayku: HabniofieHHe H ONMHCaHHE
OHoOrMYeckHx 06bEKTOB M MPOLECCOB; MOCTAHOBKA GHONOTMYECKUX KC-
NEPUMEHTOB M 0OBACHEHHE UX Pe3yJIETaToOB.

2. B 1eHHOCTHO-OpHEHTallHOHHOI cdepe:
e 3HaHHE OCHOBHBLIX IPaBWJI IIOBEJIEHUS B IPUPOJE;
e aHaJM3 M OLICHKA I10CJ/IeICTBHIi J1eATEJLHOCTH YesloBeka B PUPOZE.
3. B ctepe TpyA0BO#H AeATEIHOCTH:
e 3HaHHe U cobmofeHne npaBuI paGoTel B kabuHeTe GHosoruy;
e cobroneHue npaBuil paboTkbl ¢ 61MoNOrHYeCKHMU MpUOOpaMH U HHCTPYMEHTA-

MH.



4. B acteTudeckoli cdepe:

e OBNajfeHHE YMCHHEM OLEHHBATb C ICTETHUECKOH TOYKH 3PEHHS] OOBEKTHI KH-

BOH NPUPOLBI.
Yuawueca 6yoym 3namo:

* yyaluuics ymeeT MOHUMATh MPOLECCHl, IPOUCXOMALLME B OKPYKatoIEM MHUpe
Ha OCHOBe cOOCTBEHHBIX HaOMIOAEHHI M ecTeCTBEHHOHAYYHOro rnoaxoxaa, (Gop-
MYJHPOBaTh Hay4yHO 0OOCHOBAHHbBIE BHIBOABI;

* yyamuiics BlajeeT HaBbIKAMHM aHaiM3a MH(OPMaLMK M MPEICTaBIeHUS Nepen
ayIUTOpHeH pe3yasTaToB CBOEH paboThl;

* yJauuics AeMOHCTPHUPYET OTBETCTBEHHOE OTHOIIEHHE K NPHpoae pOaHOro
Kpasi, TPUPOAHOMY NOCTOSIHUIO CBOEH cTpaHbl, IIaHETHI B LIeJIOM;

* yyaluiics BnageeT HHYOPMALHOHHBIM TOTEHLHAIOM O MYTAX MOCTPOEHHS HH-
IUBUAYaNbHON NMPOdeCCUOHANBHO TPaeKTOPHH.

Vuawuecs 6ydym obyueHbi:
* yYaluiics BrajgeeT JabopaTOPHBIMU IPHOOpaMH;
* JIeMOHCTPHpPYET HEKOTOpble MOp(oMeTpHUYecKHe U (HU3HOTIOTHYECKHE T10Ka3aTeN
37I0POBbBS IIKOJNIBHUKOB;
* yMeeT CTaTUCTHYECKH 00paldaThIBaTh pe3ynbTaThl MCCIIEA0BAHHH,;
* yMeeT NPEICTABIIATh CBOH PE3YJIBTAThI el ayAUTOPHEI;
* ymeeT paboTaTh C Hay4HO! TUTEPATYpOii;
* ymeeT 0OPMIIAT PE3YNBTATHl CBOUX HCCIEN0BAHHI B BUIE TE3UCOB pedeparos u
crareil.
Pasnen 2. Komnieke opraHH3anHOHHO-NeAarorn4ecKHX YCJI0BHi, BKJlo-
yalomui popmel aTTecTauHN»
CTpyKTypa nporpamMmmsl
[1py H3y4eHHH pasziesoB LIKOIbHUKH CMOTYT TI04YBCTBOBATh Ce0 B POJIH YYEHBIX
U3 pa3HbIX obnacteit 61onorun. boraHnka — Hayka 0 pacTeHHsAX. 300JI0THS — HayKa,
TpeMETOM M3YYeHHUs KOTOPOH SIBNSIOTCS IpeJCTaBUTENH L@pcTBa )XHBOTHRIX. Mu-
KOJIOrHs — Hayka o rpubax. PHU3HONOTHA — Hayka O >KM3HEHHBIX Tpolieccax. JKo-
JIOTHA — HayKa O B3aMMOJIEHCTBHSIX OpraHH3MOB C OKpyxarolledl cpenoi. bakre-
pHOJIOTHs — Hayka o Oaktepusx. OpHUTONOrHS — pasjen 300/10THH, NOCBAILEHHBIH
M3y4eHHI0 NTHIl. buoreorpadus — Hayka, kOTopas H3y4yaeT 3aKOHOMEPHOCTH Ieo-
rpa¢pU4eCcKOro pacripoCTpaHeHHs M pacmpefieNieHns opraHusmoB. CHcTeMaTHka —

HayyHas JUCLHIUIMHA, O KIACCH(UKALNU XHBBIX OpraHu3MoB. Mopdonorus usyyaer
BHEIIHEE CTPOCHHUE OpraHH3Ma.

2.1. ConeprxaHue MporpamMMel

COJIIEPXKXAHUE

MEPBbLIN 'Ol OBYUYEHUS

[Inanupyemble pe3yanLTaThbi:
JIHYHOCTHDIE:

- 3HAaHMEe OCHOBHBIX MNPHHUMIIOB W MPABWJI OTHOLUEHHS K >XUBOW NMPHPOLE, OCHOB
3110pOBOro 0bpasa )HU3HH U 30poBbecOeperalolMX TeXHOJOTHiA;

- (opMHpoBaHKe MOHUMaHHS LIEHHOCTH 3710poBoro ¥ Ge3onacHoro oOpasa XH3HH;



- ¢OpMHPOBAHHOCTL NO3HABATENILHLIX HHTEPECOB H MOTHBOB, Harpas/leHHBIX Ha
M3yYeHUe YXUBOIT MPUPONDI; HHTENIEKTYalbHBIX YMEHHH (10Ka3bIBaTh, CTPOUTH pac-
CY)KIEHHS, aHANU3UPOBaTh, CPABHUBATD, JeNIaTh BbIBOJBI M AP.); ICTETUYECKOTO OT-
HOLLIEHHUA K )XUBbIM O0BEKTaM.

MeTanpeaMeTHbic:

- YMEHHe OpraHM30BaTh CBOIO y4eOHYIO JesTe/IbHOCTb: ONpPENEIATh Leb paboTel,
CTaBHTb 33/1a4H, MUTAHKPOBATh — OMpPEIENATh M0CNe0BaTeIbHOCTE IeHCTBHI 1 Tpo-
THO3UPOBAaTh pe3ynbTarhl pabotsl. OcyliecTBAsATh KOHTPOJIb M KOPPEKLHIO B Cily4ae
oOHapy>XeHUs OTKJIOHEHH! M OTIMYHi MpH CIUYEHHUU Pe3ybTaTOB C 3alaHHBIM 3Ta-
noHoM. OleHKa pe3ynbTaToB paboThl — BhIJIENIEHHE U OCO3HAHHE y4alllMMCS TOro,
YTO yX€ YCBOEHO M 4YTO ellle TMOIEKHT YCBOSHHIO, 0CO3HaHHE Ka4eCTBa M ypOBHA
YCBOEHUS,

- OBNaJIeHME COCTABNAIOLIUMHU HCCIIENOBATENLCKOM M TNPOEKTHOH AEATENbHOCTH,
BKJIIOYAsi YMEHHs BUIAETh NMpoOJieMy, CTaBUTh BOTIPOCHI, BHIABHUIaTh IMIOTE3bI, AaBaTh
ompefeNeHns MOHATHAM, KlacCHQUUHMpOBaTh, HaOMOAATh, POBOAUTH IKCIEPHMEH-
Thl, JIENIaTh BBIBOABI H 3aK/IIOUEHHS, CTPYKTYpPHpOBATh MaTepHall, OOBACHATH, I0KA3bl-
BaTh, 3alIMLIATh CBOU HJIEH;

IIpeameTtHbIe:

- yMeHHe paboTaTh ¢ pa3HbIMM HCTOYHHKaMK MH(GOpMAlLMU: TEKCTOM y4eOHHKa, Ha-
YYHO-TIOMYNSPHOM JINTEPaTypoO#l, CIOBapsAMH U CIPaBOYHHKAaMH; aHaJM3UPOBaTh U
OLIEHMBATh HH(POPMAILIHIO, TPeoOpa30BkIBATh €€ U3 OAAHOH QOPMBI B APYTYIO;

- YME€HHE cOo3aBaTh , IPUMEHATH H Hp606paBOBI>IBaTb 3HaKd U CUMBOIJIbl, MOICJIH H
CXEMBI 114 pELIEHUA Y‘IC6HBIX H NMO3HABATCJIbHBIX 3aJa4

- yMeHHe paboTaTh C pa3HbIMH MCTOYHHKaMH OHOJIOrHYecKod HHPOpMaUHUH: Haxo-
IUTh OHONOrHYecKyto UHPOpPMaLMIO B TEKCTe y4eOHHKA, HAyUHO-TIOMY/ISPHOM JUTe-
paType, OMONOrHyecKUX CloBapsX H CIIpaBOYHHUKaX.

Yuawuecs 6yoym sname:

YMEeT BBHIENATh CYIIECTBEHHbIE MpH3HaKH GHoNorHyeckux 0OBEKTOB (OTIH-
YUTENBHBIX PHU3HAKOB HMBbIX OPraHU3MOB; KJIETOK U OPraHU3MOB pacTeHui, rpuOoB
1 6aKTepHuii;

yMeeT oOBACHATE PoJib GMOJNIOTHU B MPAKTHYECKOH AeATENBHOCTH JIIOAEH; Mec-
Ta 4 POJH YeJloBeKa B MPHUPOJIE; POACTBA, OOLIHOCTH MPOUCXOKAEHHUS U IBOJIIOLHU
PacTeHUH M XUBOTHBIX (Ha NMpHMepe COMOCTABIEHUsI OTAENBHBIX TPYNI); POJIH pas3-
JIMYHBIX OPraHU3MOB B KM3HH 4YeJloBeka; 3Ha4eHHs OHonoruveckoro pasHooOpasus
1)1 coXpaHeHus 6uocdepst;

YMEET CpaBHUBATh OHosiornyeckre oObeKThl H MPOLECChl, YMETh AE/aTh BbIBO-
OBl ¥ YMO3aKJIFOYeHHs] Ha OCHOBE CPaBHEHHS,

YMeeT BBLIABJIATH NPUCHOCOONEHHs OpPraHU3MOB K cpefie OOMTaHMsS; THIIBI
B3aWMOJEHCTBHS Pa3HLIX BUAOB B 3KOCHCTEME; B3aUMOCBSI3H MEXIY 0COOEHHOCTAMH
CTPOEHUS KIIETOK, TKAaHEH;



Yuawuecs 6ydym obyuenvl:

BNafieeT mpaBHNaMi paGoThi ¢ GHoNorHueckHMH NpHOOpaMH H HHCTPYMEHTA-
M (TIpenapoBanbHble HIVIbl, CKAJILIIENH, JTYTIbl, MUKPOCKOMbI).

YMEET CpaBHHBATh OHOIOrHyecKue 0ObEKTH U MPOLECChl, yMETh [1€J1aTh BbIBO-
bl H YMO3aKJIloueHHs Ha OCHOBE CpaBHEHHUS
Beenenue. (2 uaca) Bo BBefennu yuauuecs 3HaKOMSTCS C NJIaHOM paboThl U TEX-
HHKOI 6€30MacHOCTH MPH BHIMONHEHHH JIaGopaTOpHBIX paboT.
1. U3 4ero cocTouT pacTtenne? (20 yacos.)
CTpoeHHe PaCTUTENBHOMN KIETKH.
Teopus Kopens. Bunsl xopHeil. Betpnenye xopns. 3HaueHHEe KOPHS. [ToGer. Ctpoe-
uue nodera. Ctpoenue novyek. BunonsmeHenus noderos
Jluct. Ctpoerue koxuusl nucta. CTpoeHHe MAKOTH JHCTa. 3HaYeHHe XKHUJIOK JIMCTa.
Brienenye pacTeHreM kucnopona. Mcnapenue Bogs! pactenveM. JIncronas.
Crebens. Ctpoenue crebns. PyHKUMH cTeOs
L1BeTok. CTpoeHHe M 3Ha4eHHeE LBETKA,
[Lnomsl. CTpoenue u 3HaueHHe. Croco0bl pacnpocTpaHeHHs
Cems. CTpoeHHe U COCTaB CEMSH
Ipaxmuxa JlaboparopHas pabota «CTpoeHHe KOXKHLBI JIyKay.
JlaboparopHas paboTa «JIBHXXeHHe IUTOILIa3MED)
JlaboparopHas pa6ota «OnpejeneHue 30HbI POCTa KOPHSD)
JlaboparopHas pabora «CtpoeHue noyex»
OnsiT «Brinenenune kucnopona pactenuem». OnsiT «kcrnapeHne BoAs! TUCTEAMMY)
INpakruyeckas pabora «OrmpefeneHue Bo3pacTa CTBojia Mo cnuiy» JlaGoparopHas
pabora «IlepeaBHxeHHe BOAbl U MUHEpaIbHBIX coleif mo crebmoy» JlaboparopHas
pabota «J[BHXKeHHE OpraHWYecKHX BellecTB mo crebmo» JlaboparopHas pabora
«Ctpoenne cemeHu ¢aconu» JlaboparopHas pabora «CTpoeHne ceMeHH MUIEHHLBI»
JlabopatopHas pabora «CocTaB CeMsH»
2.  Kak xuser pactenne? (11 yacos)
Teopus. Kak nuraercs pacteHue? BosaymHoe nuranve pactenuit. [louBeHHOe nuTa-
HHe pacTeHHi. Yao6penus. Buasl ynobpenuit. Ilntanne ¥ pocT NpopoCTKOB.
Kak pacteT pacteHue? Poct xopHeii U nobera. Kak MoX<HO MOBNUATH HA POCT pacTe-
Hus. BosneiicTBHe yeloBexa Ha KOpPHEBBIE CHCTEMBI KYJBTYpHBIX pacteHHH. OOpa-
6otka mo4Bel. [lonyB U ocyueHre moyssl. MopMipoBaHHe KpoHb! pacTeHuH. Ilpu-
IMNKa ¥ NHKUpoBka. JIpiMT U pacTeHHe? JlpixaHHe kopHed. JlpixaHHe JHCTHEB.
Jpixanue cemaH. Kak gsuraercs pacrenne? [{Buxenue crebns v NUCTHEB.
Kak npopacraer cems? YcnoBus npopacTanus cemsiH, Bexoxects ceMsiH. CpoKH 1o-
ceBa. [myOuHa 3ajenKy ceMsH.
Ipaxmuka. [1paxTyeckas pabora «OOpa3oBaHHe OpraHUYECKHX BELLECTB HA CBETY»
[Ipakrnyeckas pabora «BnusHue ynobpenuit Ha poct pactenus» [IpaxTuieckas pa-
oora «[Ipumunka rmaBHoro xopHsa» IlpakrthHueckas pabora «Pa3BuTHe OOKOBEIX I1O-
Geros»
IlpakTHyeckas pabora «BinsHre GUTOrOpMOHOB Ha POCT U pa3BUTHE PaCTEHHI»
JlaboparopHas pabora «Pa3BuTHe npopoCTKOB»
OnbIT «3HadeHHe BO3AyXa Uil pocTa H pa3BUTHS KOpHEN»
OnsIT «/IpIXaHKe JTHCTHEBY



OnwIT «J[pIXaHHE CEMSIH»
TIpakTHyeckas pabora «JIBuxeHne crebns pacrenus» IlpakTuyeckas pabora «JIBH-
XEHHE JIUCTHER)
[Ipaktnyeckas pabora «BiusHHE pasiMyHBIX YCNOBHMH Ha NpopacTaHHE CEMSAH)»
TNpaktuyeckas pabota «OnpesieNeHHe BCXOKECTH CEMSH»
3. BuipacTu caMm. (6 uaca)
Teopus. TlpuMeHeHHe MONYYEHHBIX 3HaHWH Ha npakTHKe. O3eneHeHHE LIKONbHBIX
kiayM0. [Tocaaka 1 yxon 3a paCTEeHHAMH.
IIpakmuxa. Tlpaktiyeckas pabora «Ilocanka ceMsH B KOHTEHHEpBI M OTKpBITHIM
rpyHT» [Ipaktuyeckas pabora «IIukupoBaHue paccabl UBETOUHBIX KyNbTyp» IIpak-
THyeckas pabora «Brwicajaka paccafipl LUBETOYHBIX KYIBTYP B OTKPBITBIH TPYHT»
[Ipaktudeckas paborta «YXo/ 3a LIBETOYHBIMH KITyMOaMu»

4.0t mukpockona 10 mukpoouosornn (17 yacos)

Teopus. YcrpoiictBo Mukpockona. [Tpasuna pabotst ¢ MHKpockorioM. IIpurotosie-
HHe npenapatoB McTopHs OTKpHITHA MHKpockona. Y4eHble HCCIIEI0BaTe H, BHECILHE
BKJaJ B H3y4yeHHe MHKPOOPraHH3MOB.

®panuysckuit Mukpobuonor Jlyn Ilacrep (1822 — 1895r), nemeukuii yuensit Po-
Gept Kox
(1843 — 1910r) ocHOBONONOXHHKH COBpeMeHHOI MHKpoOHonoriu. OCHOBHEIE Ha-
npaBieHHs COBPEMEHHOH MHKPOOHONOrHH: reHeTHYECKass W KJIETOYHAs WHXKEHepHH,
HCII0JIb30BaHHE MUKPOOPraHU3MOB H MPOOYKTOB HX JKH3HENEATEIbHOCTH B POMBILLI-
JIEHHOCTH, CeJIbCKOM XO3AHCTBE M MEMMLHMHE, fo0OblYa HeTH U METaJJIoB, OYMCTKA
BOJ, MOYB, BO3AyXa OT 3arpsA3HHTeNeil, moanepxaHue H COXpaHeHHe TOYBEHHOIO
MI0AO0POAHs. YCTPOHCTBO MHKPOCKONA W MpaBHJja paborsl ¢ HUM. [IpaBuia obparne-
HHU ¢ 1abopaTopHBIM 000pYOBAHHEM.

XHuMHs ¥ OHomnorus. XuMHYeCKHH cOCTaB KHUBOH KIETKH: HeopraHHueckHe (Bofia
¥ MHHEpaJIbHBIE CONIM) U opraHHyeckHe (OesKH, )KHUpBI, YITIEBOAbI, BUTAMUHEI) Bellle-
cTBa. bronornyeckas pons Boas! B xuBoii kinetke, Porocuntes. Xnopoduwt. Bromno-
rH4ecKoe 3HayeHHe XUpoB, OeskoB, 3GHPHBIX Maces, YIJIEBOLOB U BUTAMHHOB I
XKH3HENEATELHOCTU OpraHU3MOB.

Krnetka - ennHuMua cTpoeHus, XH3HeIeITeNLHOCTH, POCTA U PA3BUTHS OPraHH3MOB.
MHoroo6pasue ketox. CTpoeHHe Npo - U IYKaPHOTHYECKOH KIETKH. Jlenenue Kier-
KH.

B3auMocBA3b cTpoeHHs M QYHKLMH yacTeil U OpraHoMIOB KIIETKH - OCHOBa ee Lie-
nocTHOCTH. CpaBHHUTENbHAs XapaKTePUCTHKA KIIETOK PacTeHHH, KHBOTHLIX, OakTe-
puH, rpu6oB. MccnenoBaHus NpUPOALI C MOMOLLBIO MHKPOCKONa,

Bunb! TKaHel, OTIMYHE pacTUTEbHON TKaHH OT XHBOTHOH, 0COGEHHOCTH CTPOEHHS
¥ QYHKLHH TKaHei.

JleMoHCTpauuu

. Konnekuus roroBsIX MHKpOINpenaparos.

IIpaxmuxa. Tlpaxtiyeckas pabora Ne 7-16. YcrpoictBo Mukpockona. [Ipurorosie-
HHe ¥ u3yueHue Miukponpenapatos. [IpaBuna paboTsl ¢ LMPPOBEIM MUKPOCKOTIOM.
[Ipurorosnenre MUKpOIpenapaToB KIeTOK KOXHLbL YellyH J1yKa, KIeTOK JIMCTA 3JI0-
ZieH, TII0A0B TOMaTa, LIKMOBHUKA H JIp.

Pabora c rotoBbIMH Npenapatamu TKaHex.



Tsopueckas MacTepckas «Co3nanue Mofienu KIETKHY.

5. Bakrepun (7 4)

Teopus. YcnoBus Xu3uu 6akrepuii. ®Popma u cTpoenHe OakTepHaNbHBIX KIETOK.
BHewHue ¥ BHYTpeHHHe cTpyKTypbl. [losenenne 6akrepuii. Cnocobbl nuranus. Pac-
TpocTpaHeHHe M 3HaueHne Gaktepuil. Ponb Gakrepuit B Guocdepe: bakrepuu rume-
HHS — MUHEPAJTU3aLUs OPraHMYeCKUX BewecTs; 6akrepuH MoyBeHHbIE — M0YBOOOpa-
30BaHHe; OaKTepHH a30TQUKCHPYIOLLKE — oboralieHHe MouBbl a30TOM; IiHaHobaKTe-
pHH.

3HaueHHe OakTepHil B XKM3HH YeJlOBeKa - MOJOKHTENbHAs poNlb B XO3AWCTBEHHOM
NeSTEIBHOCTH: MONOYHOKHCIBIE, OakTepuu OpoxkeHWs; OTpHLATENbHAs — THHEHHe
IPOXYKTOB TIMTaHHs, MaTOreHHBIE 6aKTEPHH BO30OYNUTENH OONE3HEH Y UeloBeKa, KH-
BOTHBIX ¥ pacTeHHH. Metonsl 60pe0EI ¢ OakTepusamu. Ilacrepu3auus, cTepuiM3alLus,
Ne3UHPEKUH.

ITpaxmuxa. Tpaktudeckas pabora Ne 17-19. IToces 1 HabnoneHne 3a poctoM bakre-
puii. Bakrepun 3y6HOro Hanéra.

Bakrepun kapTodeTbHON MaJo4KH.

6. ILnecHeBbIe rpHOBI (6 1)

Teopus. I'pubbl npeacTaBUTENX 0cob0ro LapcTBa HBoH npupoabl. IIpusHaku rpu-
60B. Kitaccugukauus rpp6oB. OcobeHHOCTH NIECHEBBIX IPUOOB.

3HaueHHe IUIeCHEBBIX TPUOOB. Jlpoxoku. CTpoeHHE H polb APOXOKEH B XU3HH deNo-
BeKa.

IIpakmuxa. I1pakTnyeckas padora Ne 20-22. BripallluBaHHE H MCCIIE[IOBaHHE ILIECE-
HHU. Myxop, [lenuumun.

BiusgHHe TeMIlepaTypbl Ha POCT IUIECHEBBIX U JPOXIKEBBIX IPHOOB.

7. Bonopocau (8 4)

Teopus. MUKpOCKOTIHYECKHE BOAOPOCIH — IPYTINa HU3MIKX pacTeHHH. OnHokneTod-
Hble, MHOTOKJIETOYHBIE U KOJIOHHAJIbHBIE BOAOpOCIH. OcoOEHHOCTH CTPOEHHS U JKH3-
HeJlesATeIbHOCTH. 3HaueHHe BOAOPOCIIEN B IIPHPOJIE U KU3HH YETIOBEKA.

IIpaxmuxa. Ilpaktyeckas padora Ne 23-24. M3zyyeHre ogHOKIETOYHEIX BOAOpPOCIEH
110 TOTOBBIM MHKpOIpenaparaM Ipernaparam.

Bonopocau — oburarenu akBapuyma.

8. JlaGopaTopusi «bnonHaHKkauus» (S 4)

Teopua. buonnaukauus okpyxaioueit cpeapl. JInxeHonnaukauus. FiToroBoe 3anstue.
IIpaxmuxa. Ilpaxtuyeckas pabora No 25-26.HccnenoBanie TOKCHYHOCTH OTXOJOB C
TIOMOUIBIO OBCa IIOCEBHOTO.

9. Pacckasbl no 6uonoruu (20 yacos)

Teopus. buoHuka, ee Busibl. HefipobHoHHKa. ApXHTeKTypHO-CTPOUTENbHAs OHOHUKA.
buortek. bnomMumeTnka. buomumukpus. Mtorosoe 3aHsTHe.,

YueHnyeckas koH(epeHUHs. «Boraiomuecs 6uonoru». «Hctopus GHONOrHMY.
KoHkypc coobuwenuii ydamuxcs. «Moe no6uMoe HBOTHOe». «17 COBpeMEHHBIX
TEXHOJIOTHH, KOTOpBIE JIIOAX N03aUMCTBOBANH Y MPUPOJBIY,
IIpakmuxa. TIoAroToBKa ¥ 3allMTa TBOPYECKUX OTHETOB O IPOBEAEHHON HCCIIEN0Ba-
TEJILCKOH pabore.



JlaHHbIe 3aHATHS NPOBOAATCS B opMe KOH(EPECHLMH HITH KPYIIJIOro cTosa (B TeueHHe
roga). Yuauluecsi BBICTYNAIOT € KPAaTKMMH TBOPYECKMMH OTYETAMH MO H3yUeHHBIM
npobneMaM, PacCKa3bIBalOT O Pe3ybTaTaX CBOUX HCCIIEI0BAHHH.

10. «JIlaGopaTopusn Jlepenrykay (S uacon)

Teopus. MeTonb! HayuHoro nccienonatus. JlaboparopHoe obopynoBatue H npu6opsl
118 HayyHbIX HccnenoBanmii. Mctopus nzobperenns MHKpOCKOMNa, ero yCTpoiCTBO U
npaBuna padotel. TexHnka NPHUroTOBNCHHS BpeMEHHOTO MHKporpemnapara. Pucyem
10 MpaBHJIaM: NipaBHJ1a GHONOrHYECKOTO pHCYHKA.,

IIpakmuueckue nabopamopiivie pabomoi:

- YerpoiicTBO MIKpOCKONA

- [IpuroroBneHue U paccMaTpuBaHHe MHKPOIpenapaToB

- 3apucoBka OHONOTHYECKUX 00BEKTOB

IIpoekmuo-uccnedo6amensckan 0eAmMebHOCHb:

- Munu — uccnenosanue «Mukpomup» (pabora B rpynmnax ¢ nocieayrouled npe3eH-
Taluei).

11. IIpakTuyeckan Goranuka (16 yacos)

Teopus. ®enonornyeckue Habmonenus. Benenne nuesHyka HabmoneHui. I'epbapuit:
o6opyIOBaHHe, TeXHHKa c60pa, BBICYIIMBAaHMA W MOHTHPOBKH. IIpaBHia pabora c
ompeaenuTeNsMy (Te3a, aHTHTe3a). Mopdosoruyeckoe onucaHHe paCTEeHUH 10 IU1aHy.
Penkue ¥ Hcye3alolue pacTeHus bauikoprocrana.

Ipaxmuxa. Ilpakmuveckue u nabopamopuste pabombol:

e Mopdonoruyeckoe onUCaHHe pacTeHHH

e OmnpezeneHne pacTeHHi N0 repbapHeIM 06pa3LaM U B GE3THCTBEHHOM COCTOS-
HHH

e MoHTHpPOBKa repbapus

ITpoexnino-uccnedo6amensCKan 0eAmenbHOCHb:

e Co3naHue katanora «BuaoBoe pasHoobpa3ue pacTeHHH NMPUIIKONBHOI Teppu-
TOPHH»

e TIlIpoexT «Penkue pacreHus KpacHospckoro kpas»

12. lIpakTH4Yeckas 300/10rus (7 4acos)
Teopus.

e 3HaKOMCTBO C CHCTEMOM XHMBOH NMpPUPOABI, LAPCTBAMH >XHBBIX OPraHHU3MOB.
OTnuyuTeNnbHblE NPHU3HAKH XHUBOTHBIX Pa3HbIX LAPCTB U CHUCTEMATHUECKHX
rpyIm.

e JKM3Hb )XMBOTHBIX: OMpeJelieHHe XUBOTHBIX IO cielaM, NMpOXYKTaM >KH3He-
AeaTenbHocTH. OnucaHve BHELIHEro BHMA >XMBOTHBIX Mo mnaHy. O yeM pac-
CKa3bIBalOT CKeJIeThl )XUBOTHEIX (maneoHTonorus). Iluimessle nenouku. XKu3Hp
XHUBOTHBIX 3UMoi1. [Toaxopmka ntuu,.

IIpaxmuxa.
Ilpakmuueckue u nabopamopunsie pabomsi:
e Pabora I10 onpe/eneHHIo XHBOTHBIX
CocraBiieHHe NUILEBbIX LENoYeK
OnpeneneHue 3K0NIOrHYeCKO rpynIbl J)XKHBOTHBIX 110 BHEILIHEMY BHIY
denonoryyeckye HabmoaeHUs «3¥Ma B )XH3HH PaCTeHUH U IKHBOTHBIX)



[IpoeKmno-ucciedo6amenvCKkas 0eamenviocnb:

e Munu — ucenenosanme «IITHUBI HA KOPMYIIKE)

e IlIpoekt «KpacHasi kHHra >XxnBoTHbIX KpacHosipckoro kpas»
13.BuonpakTHKyM (6 uacon)
Teopus. Y4eGHO - HCCENOBATENbCKAS AesTelbHOCTh. Kak npaBuibHO BEIOpaTh Temy,
OMpeNeNuTh eNb U 3afaul uccnenosanus, Kakue cyuecTByloT METO/IbI HCCIIEN0Ba-
uuii. TlpaBuna odopmnenus pesynsraton. Hcrounnku undopmaunn (Gubnuorexa,
uHTepHeT-pecypebl). Kak odopMuTh micbMeHHoe coobuienne M npesenranuio. Oc-
BOGHHE M OTPabOTKa METOAMK BBLIPAILMBAHUA GHOKYNBTYP. BbimonHeHue camoctos-
TeJBHOIO MCCIIEN0BaHUs MO BhIOpaHHOMY Momyinio. IIpencTaBieHHE pe3ynsTaToB Ha
xoHbepernuH. OTpaboTKa MPaKTHYECKOH YacTH ONMMITHAAHBIX 3a/laHHH C LeNBIO U~
aTHOCTHKH MTOMYYEHHBIX YMEHHI U HABBIKOB.
IIpaxkmuxa.
IIpakmuueckue u nabopamophsie pabonivi:

e Pa6ora ¢ undopmanmeii (moceueHne GUOTHOTEKH)

e OdopmieHre I0KNIa/ia U Npe3eHTalH 110 OTIpe/leIEHHOM TeMe

IIpoekmHo-uccne006amenbCcKkan 0eAmMenbHoCHb:
Monyab «PH3HOJIOrHS PACTEHHID)

e JIBIDKEHHE pacTeHUN

e BrusgHMe CTUMYNSTOPOB POCTa HA POCT ¥ Pa3sBUTHE PACTEHHH

e [IpopacTaHue ceMsH

e BinsHME NPHUIIUIKK HA POCT KOPHSA
Mony/ib «IKOJOTHYECKHIi MPAaKTHKYM»

e OrmpeneneHue CTENEeHH 3arpA3HEHNS BO3AyXa METOAOM OHOMHIUKALIUY;
e OmnpeneneHue 3anbIEHHOCTH BO3AYyXa B MOMEIEHUIX
BTOPOM 0/l OFYYEHUSA
Ilnanupyemble pe3yabTaThl:

JIN4HOCTHBIE:
- opMHpOBaHHE OTBETCTBEHHOIO OTHOLIEHHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHO-
CTH K CaMOpa3BUTHIO U caM00Opa30BaHHIO HA OCHOBE MOTHBALIMU K OOy4YEHHIO U IIo-
3HaHMIO

- ¢opMHpOBaHME JIMYHOCTHBIX MpPEACTAaBIeHUH O LEHHOCTH MPHUPOABI, OCO3HAHHE
3HAYUMOCTHU ¥ OOIIHOCTH I100aNBHEBIX MPODJIEM YeJIOBEHECTBa;

- hopMHpOBaHHE KOMMYHHKAaTHBHON KOMIETEHTHOCTH B OOLIIEHUH U COTPYAHUYESCTBE
CO CBEPCTHHKAMH, CTApIIMMH W MJIAJIIIHMMH B Npolecce o0pa3oBaTenbHOM , 00LecT-
BEHHO II0JIE3HOH, y4eOHO-HMCcCIeJ0BaTeIbckOi, TBOpUECKOH M JAPYTMX BHJOB Jed-
TEJIbHOCTH.

MeTtanpeameTHble:

- yMeHHe paboTaTh C pa3sHBEIMH UCTOYHHKaMH HH(OPMALMU: TEKCTOM y4eOHHKa, Ha-
Y4HO-TIONYJIAPHON JIKTEPAaTypo, CJAOBapsAMH H CIpaBOYHHKAMHU; aHaNU3UpOBaTh H
oLeHUBaTh HHPOPMaLHIO, Ipeobpa3oBbIBATh €€ U3 OAHOH (POPMEI B IPYIyIO;



- YME€HHE CO3daBaTh , IIPUMECHATL N npe06pa3onbmam 3HAaKH H CHMBOIJIbI, MOIAEIIH H
CXEMBI OJIS PCIICHHUA y‘-le6HbIX H NMO3HABATENbLHLIX 3a/1a4

- ymeHue paboTarbh ¢ pa3zHbIMH HCTOUHMKAMH GHOJOrMYECKOH MH(OPMALMHU: HaXO-
IUTH OHoNOrHyecKylo HHGOPMALHUIO B TekcTe yueOHHKa, HayYHO-TOMYISPHOM aHTe-
parype, OHONOTHYECKHX COBAPAX H CIIPABOUHNKAX

[IpeameTHbie:

-00BSCHEHHE POJIH O6Honoruu B npamuqecxoift AEATCIIBHOCTH HlOI[Cﬁ; MECTa H poJlIHu
4eJIOBEKA B NMPUPOLE, POACTBA, 001HOCTH IIPOHUCXOAEHHUA U IBOJIIOLIHH pacre}mﬁ H
YXUBOTHBIX (Ha NMPUMEPE COMOCTABIIEHHUSI OTACJIbHBIX prﬂﬂ); POJIA pA3/IMYHBIX Opra-
HHU3MOB B XXM3HH 4Y€JIOBEKA,; 3HAUYEHUSA 610JI0rMYecKoro pa3H006pa3Hﬂ AT COXpaHe-

Hus 6Hochepsl;

-GOpPMHPOBaHHE OCHOB JKOJIOFMYECKOH MPaMOTHOCTH : CHOCOOHOCTH OLEHHBATh MO-
Ce[ICTBHA NEATENBHOCTH YeJloBeKa B NPUpPOe, BIUsHUe (aKkTOpoB PHCKa Ha 310po-
Bb€ YeJIOBEKa.

Yuawuecs 6ydym 3namo:

yMeeT aHaJIM3UpOBaTh, CPaBHUBATH, KIaCCHPULMPOBaTh U 00001aTh QaKTHI U
SIBJICHHS. BBIABNATE IPUYMHBI H CIEICTBUA IPOCTHIX ABTEHHIA.

YMEET OCYIIECTBIATH CPAaBHEHHE, CEpHAllMI0 M KJIacCH(HUKALHIO, CaMOCTOs-
TeNbHO BBIOMpas OCHOBaHMA M KPHUTEPHH AN YKa3aHHBIX JIOTHYECKHX OIepallHif;
CTPOHUTH KIacCH(UKALMIO Ha OCHOBE JUXOTOMHYECKOTO JejleHus (Ha OCHOBE OTpHLa-
HUSA).

YMeeT CTPOHTL JIOTHYECKOE paccCyxJieHHe, BKIIOYalollee yCTaHOBJIEHHE IpH-
YUHHO-CJIEACTBEHHBIX CBS3EH.

YMEEeT CO3/1aBaTb CXEMaTU4YeCKHe MOJENM C BbIJEJIEHHEM CYIECTBEHHBIX Xa-
PaKTEPHUCTHK O0ObeKTA.

YMeeT COCTaBJISATh TE3UCHI, pa3jIHuHbIe BUIBI MJIAHOB (TIPOCTHIX, CIOXHBIX H
T.11.). [Ipeo6pa3zoBriBaTh HHPOPMALHIO H3 OJHOIO BHAA B APYroi (TabIUIy B TEKCT U
np.).

Yuawuecsa 6yoym obyuenoi:
YMEET BLIYMTEIBATE BCE YPOBHU TEKCTOBOH HH(OPMALIHH.

YMeeT onpenenaTb BO3MOXXHbIE MCTOYHMKH HEOOXOAMMBIX CBEINEHHH, IMpOH3-
BOOMTH NOMCK MHGOPMALIMH, aHATU3UPOBATh U OLIEHUBATH €€ JI0CTOBEPHOCTb.
BJajJieeT CPeACTBOM (QOPMHMpPOBaHHSA [1O3HABATENBHBIX CIY)XHT y4eOHBIH Mare-
pHaJl, ¥ NIpeXJe BCEro IPOAYKTHBHBIE 3aaHus y4eOHHKa,
Beenenne (2 yac). Bo BBeieHHH yyaluecs 3HAKOMATCS C MJIaHOM paboThl H TEXHH-
Ko 6e30MacHOCTH NPH BBINOJIHEHUH J1aGOpaTOPHBIX paGoT.
Tema 1. IluTosorns u rucrosiorus (15 yacos)
Teopus. Ctpoenue kneTkd. Opranouasl, M(M3HeHHbIA UMK kneTkd. KieTku XHBOT-
HBIX M pacTeHHH. ['McTONOrHs — Hayka o TKaHsIX. BUabl TkaHeii opraHi3Ma 4enoBeKa.
CBA3b CTpoeHus U QYHKLHH KIETOK U TKaHeH.
IIpakmuka.Jl.p. Ne]l Ctpoenue yBenuuuTenbHbIX Npu6opos. JI.p.Ne2 M3yueHHe MHK-



pOTPENapaToB PasNH4HLIX knetok. JI.p.Ne3 CpaBHeHHe KIIETOK KHBOTHBIX, paCTEHHH,
npoctelimmnx. JI.p.Ned Msyuenne Tkaneli oprannsma uenoseka. JI.p.Ne5S Marotose-
HHe MHKpoMpenapaTa cockoba 1ekH.

Tema 2. OcnoBbl MuKpo6HoOrHN 1 Bipycojoruu (19 uacon)

Teopusa. bBaktepun: cTpoeHHe, pazMHoxcenue, cucTeMarhka. [lnecHeBbie rpHOBI.
Crpoenne. PasmHoxenne. Cucremarnka. [Turauue u Jpixanue. ABTOTPO(BI U rere-
porpodbl. Jpoxoku. Xemocunrtes u ¢orocunred. Canporpodsl M napa3utel. bakre-
pHansHble 3a6oneBanns. Jledenue u npoduinakrika. I'pubkossie 3abonesanus. Jiny-
Hasi THTHeHa. Bupyconorus — Hayka o Bupycax. CTpoenue U (PM3HOJIOTHs BUPYCOB H
6axrepuodaros. Bupycusie 3a6onesauus. Bupyc CITHa. \

Ipaxmuxa.Jl.p. Ne6 W3srorosnenne Mukporpenapara 3y6noro Hanéra. JI.p.Ne7 Usro-
TOBJIEHHE MUKpOITperapaToB Mykopa Wi neHuuuiia. J1.p.Ne8 Msyuenne npoxken.
Tema 3. Ilapasurosiorna H HMMYHHTeT (18 uacoB)

Teopus. IMMyHHTET M 3[0POBbE yenoBeka. Buapl HMMyHHTeTa. Mexanusm. Hapy-
IeHHs UMMyHuTeTa. Asneprud. UMmyHurer u mapasuThl. OKTO- U DHIOMApa3HThI.
Mx Bumsl. [Ipucriocobnenns x napasutusmy. [nockue yepsu. Knaccudukauus. Llnk-
sl passutus. Kpyrmsie yepBu. Knaccuduxanus. Linkisl passutus. IIpodunakrika
reJIb]MHHTO30B. DKTONApasHThl — MEPEeHOCYMKH pasiIndHbIX 3a6oneBaHuit. Maspus.
Connast Gone3Hs. Buin, xnewwu, 6noxu — nepeHocuukH 3abonesanui. Tud. Yyma.
DHuedamt. bopsba ¢ napazuramu.

Tema 4. «Muxosorusi. CucremaTuka JiekapcTBeHHbIX pacTenHii (10 yacos)
Teopus. Muxonorus — Hayka o rpubax. Cucremaruka rpu6oB. IInamouHbie rpudsL.
['pubel — napasutel. Mectoobutanus. Mukopusa # cuM6Ho3. SinoButeie rpudel. Omn-
penesieHHe sO0BUTEIX rpuboB. [Tocneacteus orpasnenus. Jleuenue. ITonb3a rpubos.
IIpaxmuka. JlexapcTBeHHble pacTeHus. [onocemeHHsle. VX 3HaueHHE 1A 3M0POBBA
genoBeka. IlokpeitocemenHble. Knaccugukanus. Pabota ¢ onpenenuTeabHBIMHA Kap-
TOYKaMH, onpenenuTessMu pacteHuid. [Ipaktuueckas pabora «Pabora ¢ onpenenu-
TEJSIMU»

Tema6.XumusiBueHTpeectecrBosHanusa(184acos)

Teopus. XumusikakyacteectecTBo3HaHusL. [ [penmeTxuMuu. XumMus—
4aCThECTECTBO3Ha-

HHs. B3aUMOOTHOLIIEHUAYeT0BeKanoKpyxatolieromupa. I Ipeamerxumun. @usmye cku
eTenauBellecTBa. CBoiicTBaBelecTB. [ [puMeHeHEeBeLIe CTBHAO CHOBEMXCBOMCTB.
HabmozneHne W 3KcrepUMEHT KaK METOAbI M3yYeHUS €CTECTBO3HAHWA W XMMHH.
Habmonenuekak ocCHOBHOH MeTOZ IO3HAHHS OKPYXKalollIero MUpa. YCIoBHs IIpo-
BeJIeHUs HaboaeHuUs!. ['unote-
3a.OkcnepuMeHT.BeiBoa.Ctpoennennamenu./[Ipakmuka. JlaGopatopust uHoGopyno-
BaHUe.

Mognenuposa-
Hue.Mozens,monenupoBanHre.Oco6eHHOCTUMOAETMPOBAHUABreorpad i, pusuke,
buonorun. Mozmenu B 6uonorun. Mynsokd. Monenu B dusuke. DnexrpodopHas
maivHa. l'eorpaduyeckre Mopend. XUMHUYECKHE MOMENH: NpeaMeTHbIe (MOZIENH
aToMa, MOJIeKy, XHMHYECKHXHUIPOMBILIEHHBIXITPOHU3-
BOJICTB),3HaKOBbI€, HIHCHMBOJIbHbIE(CHMBOJBIANIEMEHTOB, HOPMYIIBIBELLIECTB,ypaBHE
HHUS peaKLHi).



NIDHECKHEZHARNIDOPMY-

asNanuecKiiianement.Xinueckueanakin, Hxobosnauenie, uporstouernie. X um
nyeckuegopMyInBe-

wects.llpocThiencnoxuniesemectaa. e kestikoodpinnerror. Kaueersenuitingo
JAMYSCTBeHHBIICOCTABBEIECCTBA,

NMHSHOH3HKA, VHIBEPCANLHBITNXAPAKTEPIONOKCHITIMOJICKYIS PHO-
KHHeTHYecroliTeopii. ITOHATIA «aToM», «MosicKyay, «ion». CTpoetiie pelecrna.
Kpucrananyecroe COCTOSIHHEBELIECT-
sa.Kpucranmiueckuepewme TkUTBepAbIXBewLecTs. [ ysisn. bpoyHnonckoensrnketiu
¢.BemrecTBAMONIEKYIAPHONO1l HEMOJIEKYIAPHOIO CTPOCHIIS.

Arperatibie cocTosHus BeuecTs. [TonaTne o6 arperaTHOM COCTOSIHHH BEllIECTBa.
du3HYeCKHeIXHMITYeCKIIesBIe-

nns.l'aso00pasHbie, KiAKHEHTBEpAbIEBeLIECTBAa. AMOP(HbIEBELLIECTBA.
XHMHAHIeorpa-

dus. CtpoeHne3eMn: A ApO,MaHTHA,kopa. JIuTocepa.MuHepanbIMropHele  OpPOSEL.
MarMaTHYecKHe M ocallouHble (HeopraHM4eckHe M OpraHHYeckHe, B TOM 4YHCIe

HIOPIOYHE)1OPOIBI.

Xnmusbuono-

ris. XHMH9e CKHICOCTaBXMBORKIIETKU : HeOpraHn4eckue(BoAauMHHepalIbHBIECOITH)
Hopranndeckue(bemKu, KUpbI, YIIEBObI,BUTAMHHBI ) BELLIECTBA. buonoruueckas

poib BoIbI B )XKHBOH Kietke. @oTtocuHTes. Xnopodumi. buonornueckoe3nauenue-

HH-

pOB,6eIIKOB,3PHPHBIXMace, YTIeBOJOBUBUTAMHHOB/ISDKH3HE 1eATENBHOCTHOPraHH

3MOB.

KadecTBeHHBIEpEAKITUUBXH-

muM.KagecTBeHHblepeakuu. Pacrio3HaBaHHEBEIECTBCIIOMOIIBIO  KaueCTBEHHBIX

peaKlui. AHaTHTHYeCKUH curHall. OnpenenseMoe BelecTBO H peaKTHB HaHETO.

TexnukabesonacHocTH.Mepbloka3aHUANEPBOAIOMOLLH.

ObopynoBaHHEXUMHYECKOItTaboparo-

pun.JIaboparopHasnocyna.PeakriBbl. Oco6eHHOCTHPaGOTHIBIAb OpaTOPHH.

Pacnonoxenue  anexTpuyeckux BBIKJIIOYATENe, BOAONPOBOAHBIX
KpaHOB, CpeICTBIOXAapOTYLIEHUS,MENULIMHCKONH anTeuyKHIep-

BOMMNOMOLIY BKabHHeETe,

JdemMoHcTpauuu

- Koyiekums pasnu4HbIX NpeaMeToB MM ¢oTorpaduii MpeaMeTOB M3 aIIOMHHHI
JUIAHJLTIOCTPaLMMHUIE U «CBOHCTBA—TIPUMEHEHHEY,

- YuyebHoe obopynoBaHHe, HCIIOIb3YEMOE Ha YpOKax (pU3HKH, GHOJIOTHH, reorpadun
UXUMHH.

= DnekTpodopHasMallHHABAEHCT-
BuM.['eorpaduyeckremonenu(rnobyc,kapra).buonornueckue MoAesnn (MyJsKH Op-
raHoB  H CHUCTEM OpraHoB pacTeHHH,  JKMBOTHBIX " yeloBe-
Ka).PU3NYECKHEMXUMHUYECKUEMOIENIH  aTOMOB,MOJIEKY]T  BELLECTBUKPHCTAJIIHYE-
CKHXPELIETOK.

- O6BeMHbIENIIAPOCTEPXKHEBbIEMOAEIHBO/IBL,Y [NIEKHCIIONOUCE PHHCTOrOra30B,METAHA.



e

- O6pasup! TBEpABIX BELICCTB KPHCTANIIYCCKONO CTpocHHsi, MojienH KpHCTaJuTHYe-
CKIIXPELLETOK.

- BonasrpexarperaTHbIXCOCTOSHH-
ax.Konnekuuskpuctaninye cKUXHaMOP(HBLIXBELIECTBH H3JEIIHIT H3 HUX.

- KonnekunsmMuiepanos(J1asyput,kopyHa,XaabKomnpHT,(IoopuT,raant).

- Konnexkuusropusixnopoa(rpanut,pazanutbie(popmMbIKaibLHUTa—
MeJI,MpaMOp,H3BECTHAK).

- KonnekuusroproyuxuckonaeMsiX(He) b, KaMeHHBIHYr0J1b,CIIaHLBI, TOP)).

JIeMOHCTPALIHOHHBIEIKCTIEPHMEHTDI

- HayynoenabmoneHuenerooniucanue. MsyuennecrpoeHusniaMeu.

- CriHpTOBAAIKCTPAKLUAXIOPOHIIaH33eIeHBIXIHCTEEBPACTEHHU .

- «[TepenBaHHe»yTIIEKUCIIONOra3aBCTakaHHay paBHOBELIEHHBIXBECaXx.

- KayecreennaspeakunsHaxucnopon.KauecrseHHaspeakiMsHay VIEKHUC/BIATa3.
JlaGopaTopHbIEONbITHI

- PacipocTpaneHHe3anaxaof€eKo0Ha, 1y XOBHIHA€30A0paHTaKaKpoueccaudyzuu.
- Habmonenne6poyHOBCKOrOABHKEHHAYACTHYEKIEPHOHTY LIHTTOAMHKPOCKOIIOM.,

- IuddysusnepmManranaTakalHsaBKelaTHHE,

- O6Hapy>xeHHEe3pUPHBIXMACEBANeIbCHHOBOHKOPOUKE.

- Mi3ydeHHerpaHUTacIOMOLIbIOYBETHYHTEIBHOTOCTEKIIA,

- OnpeneneHHecoAeP>XaHUABOABIBPACTEHHH.

- ObHapyxeHHeMAacIaBCEMEHAXIIOICOTHEYHUKaUT PELIKOroopexa.

- ObrapyxeHHeKpaXxMaJlaBIIIIEHHYHOHMYKE.

. B3auMopelictBueackop6MHOBOHKHCIIOTEICHO-
nom(onpeneneHHeBUTaMUHaCBpa3IMYHBIXCOKAX ).

- [lponyBaHHeBBIABIXa€MOTOBO3/1y Xa4€PE3H3BECTKOBYIOBOLY.

- O6Hapy xeHHeH3BeCTKOBOHBOABICPEIUPA3IHYHBIXBELLIECTB.

JoMalIHHeONbITHI

- M3rotoBnennemMoneneiMoneKyaX iMH4e CKUXBellle CTBU3IIACTHIIHHA.

- IuddysusacaxapaBBoje.

- OnBITBICTYCTOM3aKPBITOH MIIACTHKOBONOY THITKOM.

- ObHapyxeHHeKpaxMaaBIpoAyKTaXMTUTaHUs ;A6I0KaX.
IIpakmuueckaapabomaiel -

2.3HakoMcTBOCIaboparopHEIMobopynoBanreM. [TpaBunaTeXHUKHOE30MacCHOCTH.
«IJecTs npaBUNTEXHUKUOE30ITACHOCTHY.

IpakmuueckaapabomaNe3-

5.«TunoBelenpaBuiaTeX HUKHIabopaTopHbIXpabot.JlabopaTopHOe000pyA0BaHUEHIIO
cy-
na.PaboracocnuproBkoH,cBECaMH,MEPHOIIOCYA0#. ApeoMeTphl. PAGOTACXHMHUECKH
MHpeaKTHBa-
MH.OdopmieHHexonaskcnepuMerTaneropesynsrarosy. « HadmogeHuesaropsimeiicne
Yoi. YeTpoicTBOMpaboTacIMPTOBKHY.
Tema6.93THOOLIYHBIEeHeOGLIMIbIeBenlecTBA(19uacoB)

Teopus. BelecTBaBOKpyriac,ux3HauyeHueJisaue0BeKa.
PonbnosapeHHoﬂcommo6MeueBemecmqenonexamxuaomblx.ConeBoﬁﬁanaHCBopraﬂ



n3MeyenoBeka.llonyueHunenoBapeHHOHCONIHHECOUNCTKA,
Kpucrannsibonsumenmanetnb-
kne.Kakpactytkpucranns?MeToibiBbIpaLiHBaHHAKPHCTAJIOB.

I'nnppocde-
pa.KpyroBopoTBoabiBIIpHpoae,cro3HayeHHeBCOXpaHeHHHIIPHPOIHOTOpaBHOBECHSI.
Bona. Boga B Maciutabe nnanetsl. Bofa B opranusme denoBeka. IlpecHas Bona u ee
3amackl. IKOJIOTHYeCKHenpoOaeMbl YHCTOH BOABI.

YecTkocTh BOABI, BUABL. MeTOMIbI, IpHMEHseMbIe ISl OYUCTKH BOMbI, HX dpdeKTHB-
HOCTB.UTOTaKOEKHCIOTHBIEA0X ANHKaKOHHO0Opa3y10Tcs ? PONHHKOBBIEBOJBI.
Ipaxmuxa. ITpakmuueckas paboma Ne6-8:«Quuctka 3arpa3HEHHONNIOBAPEHHONCO-
1. BrIpanuBaHue KpUCTAINIOB TOBapeHHOHCOMH.
BripalniBanneKpHCTAIIOBMEIHOTOMKEIE3HOTOKYI0POCOBMETOIOMMEITIEHHOTOHCTTA
PEHHUSHACHILEHHOTOPacTBOPay.

IIpakmuueckaapabomaNe9-

11:«Cnoco6s109ncTKiBobL. CpaBHEHUEBOAONPOBOAHOMHUTEXHUYECKOH BOABI IO 3a-
Tnaxy, UBETY, TPO3pavHOCTH, MIOTHOCTH, pH, onpeneneHui0 TeMIepaTy pbIKUIIEHHABO-
BO-

b1, HATHYHI00CAIKANIOC/IEOTCTaNBaH S, IPHIOAHOCTH VAU CTIONB30BaHus. M cceioBan
HEOCaIKOBY.

ITpakmuueckaapabomaNe] 2-13:«OnpeaeneHrenycTpaHEHHEKECTKO CTHBOIBD).
Ilpumeua-

Hue: O4HCTKaBOABIOTTBEpABIXIIpHEMe CEH,0TXKUIKHXHTra3000pa3HEIXBellecTs. (B3pecu:
ne-
cokt+H,0;men+H,0;macno+H,0;H,0+uepHHina,BopoHka, hHIBTP,K0N0a, AeTUTeNnbHas
BOPOHKA,BBIIIapUTeIbHAs YalllKka, CMHPTOBKA, CIIMYKHM, Jepxarenb IS IpoOHpKH,
npobup-

xu.) KeCTKOCTHBOABL:IIOCTOAHHAS, BpeMeHHas1,00111a51. Crioco6bry cTpaHe HUSKECTKOCTH
Bozbl.(O6pasusiBoabl; Na,CO;,Ca(OH),,HarpeBaHKe,CIIHPTOBKA,CITHYKH, aepxa-
TeJIbAIANpOOUPKHY, IPOOHPKH. )

Tema7.5IBneHusi,npoucxoasimuecsemecrsamu(11 yacos)

Teopus. Paznenennecme-
ceit.CriocoOblpasaeneHusacMeceiinouncTkaBelecTs. HekoTopblenpocreiiiie  crnoco-
OBl pa3jefieHds CMECEH: NIPOCEUBaHHeE, pa3/ieieHHe cMecel TOPOLIKOB Xene3a Hce-
PB1,0TCTaMBaHHE,AEKAHTALUA, LIEHTPH(YTrHPOBaHHE, pas/ie/IeHHECTOMOLLBIOASTHTENIBH
OMBOpOH-

Kk, bunbTpoBanue. OunsTpoBaHHeBnaboparopuu,obITyHHaNpou3soacTBe. [ToHaTHEOD
UIBTpa-

te.Ancopbuus.IlonaTueobancopburnnaacopbeHTax. AKTHBUPOBAHHBIHYTOIbKAKBaX
HeHIIMAaACcOpOeHT. YCTpoHCTBONIpOTHBOra3a.

JMcTUIIALMSA, UK neperoHka. Juctunnsauus (meperonka) Kak MpoLecc BBIAEIEHHS
BELLECTBAU3MHKOHCME-

cu.JlucTunnupoBaHHasBoganobmacTHeenpUMeHeHHs. KprcTannn3auusavianBblapyusa
Hue. Kpucrannusauys u BeinapuBaHue B Jabopatopuu (kpHcTanusaTopsl U dapgo-
pOBbIeYalllKH A1 BbinapuBaHus) W npupoge. Ileperonka nedru. Hedrenpomykrsl.
(pakUHOHHas NeperoHKaXKuKoroBo3ayxa.



XuMHYecKHUepeak-

VA, YCIIOBHSATIPOTEKaHUAUTIPEKpAILEHHAXHMHUYECKHXpeaKLIMii. X UMHYeCKHe peakiHH
KaK Npolecc MpeBpallleHHs OMHHUX BEILECTB B JPYTrHe. YCIIOBHS NPOTEKaHHAXHMHYeE-
CKHUXpeaK-

unit. ConprKkocHOBeHHE(KOHTaKT)BellecTB,HarpesanHe. Karanu3sarop. MUurubutop. Ynp
apjleHHepeaKUIMH NOPeHHUS.

[Tpu3HaKNXUMHYECKHXPeaK-

it TIpr3HaKUXMMHYECKMUXPEeaK Ui :M3MEHEHHELBETA,00pa30BaHHEOCAIKa, PACTBO
peHHeTNoNMy4eHHOr00CaaKa, BbleIeHHerasa, nosBleHHe3anaxa,BelIeICHHEH  HUTIOT-
JNIOMEHHUETETIIOTHI.

JleMOoHCTpanHn

®unsrplllorTa. BoponkabloxHepa. YeTaHOBKaanapUITpOBAHUATIONBAKYYMOM.
PecmipaTopHbieMacKuUMapieBblenoBs3ku. [IporuBorasneroyctpoicTBo. Komnex-
uus«HedToHHEDTEPOXYKTEI.

JleMOHCTPallHOHHBIEIKCIIEPHMEHTBI

PazneneHHecMeCHIIOPOLIKACEPBIMKENIEIHBIX OMUIIOK.
Pa3neneHnecMecHTIOPOILKACEPHIMIIECKA,
PasnenennecMecHBOABIMPACTUTELHOTOMACIACIOMOIBIOLIETUTENBHOHBOPOHKH.
[Tomy4yeHHe U C THILTMPOBAHHORBOIBICTIOMOILIbI0N1a00PaTOPHOHYCTAHOBKH [UIATIEPETOH
KHXHMIKOCTEH.

- Pa3nenennecMe cunepMaHraHaTauIuXpoMaTaKanuscriocoOOMKPHCTaIIH3ALIMH.

- B3aumozeiicTBHEKeNEe3HBIXOMHIIOKUIIOPOIIKACephINIPHHATPEBAHHH.
[TonmydyeHHeyIeKHCIorora3aB3anMoieicTBHEMMPaMOpacKHCI0TONHOOHapyXeHHee
TOCIIOMOIIIBIO H3BECTKOBOH BOJIBI.

- Karanutuyeckoe pasiioXeHue TIepoKCcHja BOAOPOAa (KaTanu3aTrop
auokcuamMaprasua(Iv)).

- ObHapyxeHHepacTBOpaLLeOYHCIIOMOILBIOMHANKATOPA.
B3aumozeiicTBuepacTBopanepMaHraHarakaausiHpacTBOpaAHXpoMaTaKalisacpacTBOpO
MCYJIbGHUTaHaTPHUS.

- BsaumoneicreuepacTBopanepMaHraHaraKainsacackopbHHOBOHKHCIOTOH.

- BaanmopneiicTeuexnopu aaxene3acie 1 ToONKpOBSHONHCONBIOMIHAPOKCHOMHATPHS.

- Bsaumoneficteuernapoxcupasxenesa(lll) cpacTBopoMcONSIHORKHUCIOTL.

[Ipakmuka. JlaGopaTopHbleonbITh

- AnCopOLHSIKYKY PY3HBIMHIIAI0YKAMUNIAPOBNAXY UUXBELIECTB.

- M3yueHneycTpoiicTBa3akuraikuunjiaMeHH.

JlOMALIHHEONbIThI

- Pa3jiesieHrecMeCHCY XOroMOoJI0KaupeYHOTOIIECKa.

- OTcTanBaHHEB3BECHIIOPOILKAITYHCTKUIIOCYIbIBBO/IEHEE IEKAHTALIHS.
- AncopbuysaKTHBUPOBAaHHBIMYIVIEMKPACALUHX BELLECTBIIENCH-KOJBI,

- PactBopenneBBozeTabnerkuacnupuHaYIICA.

- [IpurotoBieHHEN3BECTKOBOHBOALIMONBITBICHEH.



- M3yyeHnecoctaBaCMC.
Ipaxkmuueckaspabo-
mae] 4. BeipauinBaHie KpHCTANIOBCOM(AOMALIHITTIDKCTICPHUMENT).
IIpakmuueckaapadomaiNel5.OuncTkanoBapeHHOCOIL.
Iparmuueckaspabomale 16.113y4ennenpoueccaxkopposuinkesesa.
Tema8.Pacckasvimoxnmun(ll uyacos)
Yuenuueckaaron@epenua.«BouatouniecspycckiieyueHole-
XHMHKH. « ICTOPHAXHMHIY.
Konrypccoobuienuityuanix-
ca.«Moemo6HMOeXHMHYECKOEBEILECTBON(OTKPLITHE, 1Oy EHHEH 3HAUEHHE).
Konkypcyuenuueckuxnpoeknos. KOHKYpCIOCBALIEHH3Y Ye HUIOXHMHYE CKHXPEaKLIHi,
[ToAroToOBKaH3aMMTaTBOPYECKHXOTYETOBONPOBEAEHHONHCCIIEI0BATENbCKOpaboTe.
JlaHHBIe 3aHATHS MPOBOAATCS B GOpMeE «KPYIIOTO CTONA» MITH LIKONBHON KOH(epeH-
AU (BTEueHHero-
na).Y4qaimecsBbICTy1al0TCKPaTKUMHTBOPYE CKHMHOTYETAMHUITOU3Y4e HHBIMITPOGIeM
aM,paccKa3bIBalOT O pe3yNIbTaTaXCBOMXHCCIIEA0OBAHHH.
Tema9.XamnasaBObITY(134acoB)
Teopus. Bunsl 6BITOBBIX XMMHKATOB. MBIO M Motone cpeacrsa. Conu H 1wenouu B
COCTaBE MOIOMIMXCPEACTB. XUMYHCTKAHAIOMY.
XectkocTh Boxsl. Ymsardenue Bozsl. Cofla NHIeBas MM ABYYIIEKHC/IBIA HATpHH H
ero cBoicTBa.OnacHsli 6paT muIIeBoit cosl — cona KalbLUHHHpOBaHHas. YeM mones-
Ha MLIEBas Coa ¥ MOXET JINOHAObITLOMACHOH.
XUMUAUIIPATOTOBIEHHETTHLIH. CTos10BBIRYKCYCHYKCYCHAAICCEH-
1ns1.CBOACTBAYKCYCHOMKUCIOTHIN ee(H3HU0IOrHYECKOEBO3AEHCTBHE.
XUMHUAHOZEXk1a. BonokHONO Ay BeTHYUTE TEHEIMCTEKIIOM.
AnreuHbliiionuerocsoiicTea.JloueMyionHaf0 nepKaThBILUIOTHO 3aKyIOpPEHHOMCK-
JISTHKe.
«3enéHKa» WM pacTBOp OpHIUIMAHTOBOrO 3ejieHoro. HeoOwiunkIe cBoiicTBa OOBIYHOM
3eJIEHKH.ACIIMPHH MY alleTHJICAJIMLMIIOBAs KHCIIOTA M ero cBoicTBa, YTo mosesHee:
aCIIUpHUH HIIH yIica-
pun.IlepekuceBonoponauruaponeput.CeoiicTBanepeKHCHBOAOPO/A.
[TepmaHraHaTkanus,MapraHLOBOKHCIIBIAKAIHH,0HKe—
«mapraHuoBkay.HeobsryHbpIecBoficTBaMapraHLoBKK. KaKkylo onacHOCTEMOXET Mpef-
CTaBsTbMapraHlOBKa.
HyxHa 11 B nomaiHed anteuxe 6opHast kucnora.CrapbleNekapcTpa,kake HUMHIIO-
CTYIIMTb. YeroHexparaeTpBaleiianTeuxe,
[paxmuxa. Ilpakmuueckan paboma No 17:V13yueHne TEKCTHILHBIX BOJOKOH MO
xosuteklH. Ilpocreliiinecnocobpionpeaenesus THIABONOKHA.
IpakmuueckaapabomaNol 8: YianeHuensren.
IIpakmuyeckan paboma Ne 19:Ypanenye HaKUIH C IMaTMPOBAHHOM NoCyAsl U Ipe-
AoTBpallleHHeeeobpa3oBaHus (JOMAlIHHI 3KCTIEPUMEHT).
IIpaxkmuueckaapabomaNo20:HeoObIYHbIEONBITHI.

TPETUU IO OBYUYEHUS

IIpeameTHble pe3y/LTATDLI:
JIH4HOCTHBIE:



- XapaKTepH30BaTh YPOBHH OpraHU3aliiH )XHUBOH MaTEpHUH H HayuHbIC JIMCLMIUINHBI,
3aHHMalolLMecs H3yYeHHEM MPOLECCOB XH3HEJICATCIILHOCTH Ha KaXK/I0M U3 HUX;
AHAJM3MPOBATH XUMMUYECKUI COCTAB XUBBIX OPraHU3MOB, BBLISIBISITH POJIb XUMHYE-
CKHX

37IeMEHTOB B 00pa30BaHUN OpPraHU4YEeCKUX MONEKYJ;

OlIEHMBaTh 3Ha4eHUe 3BomoLoHHoH Teopun X.b. Jlamapka nist pa3BuTHs GHosTOrHHY;
- XapaKTepH30BaTh MPEANOCHIIKY BO3HMKHOBEHHS dBONtoLMOHHOH TeopHu Y. [lapsu-
Ha;

OLIeHHBaTh CBOMCTBA MOPOJ IOMAILHUX XMBOTHBIX M KyJIbTYPHBIX PaCTE€HHH M0 cpas-
HEHHUIO C JUKUMH NPEIKaMH; 1aBaTh OLEHKY eCTeCTBEHHOro oTbopa Kak

pesynbrara 60psObI 32 CYIIECTBOBAHHE;

MeTanpeameTHble:

OBJIaZIEHHE COCTABJIAIOLIMMH HCCJIEA0BATEIbCKOH U MPOEKTHOH AEATENbHOCTH:
YMEHHE BHIETb MPOOJIEMY, CTABUTH BONPOCHI, BBIABUIaTh THIIOTE3bl, HaBaTh OMpese-
JleHHUs MOHATHSAM, KIacCHQHUUpOBaTh, Habnoxarh, NPOBOAMTE IKCIIEPUMEHTH, Ie-
JNaTh BBIBOABI M 3aKJIOYEHHs, CTPYKTYPHPOBAaTh MarepHal, 0OBACHATD, 1OKa3bIBATH,
3aIUIIaTh CBOH HIEH;

yMeHHe paboTaTh C pasHBIMH HCTOYHHKaMH OHONOrHYeckoii HHGOpMAaIHHy,
aHAJM3UpOBaTh H OLIEHUBATh UH(OPMALHIO, Ipe06pa3OBEIBAaTE HHPOPMALIHIO H3 OfI-
HOH (OPMBI B pYTYIO;

YMEHHE aN€KBaTHO HCII0JIb30BAaTh PEYEBBIE CPEACTBA JJIA AUCKYCCHH H apry-
MEHTAalUUH CBOEH IIO3HLUH, CpaBHHUBAThb pa3HbI€ TOYKH 3PEHHA, apryMEHTHpPOBAaTh
CBOKO TOYKY 3pEHHsI, OTCTAaHBAaTh CBOIO ITO3ULIHIO.

IIpeameTtHble:

* pa3IM4YeHHe Ha Tabnuuax 4acTed M OpPraHOMIOB KJIETKH, Ha XKHBBIX 00BEKTaX H
TabIMLAX OpraHOB LIBETKOBOIO pPacTeHHs, OPraHOB M CHCTEM OPraHOB XXHBOTHBIX,
Haubosnee pacpocTpaHeHHBIX pacTeHHI H JOMALIHHX JKMBOTHEIX; CheNOOHEIX U A10-
BHUTBIX I'pUOOB; OIIaCHBIX [JIA 4YeJIoBeKa PacTeHHH H )KHBOTHBIX;

* CpaBHEHHE OHONOrHYeckuX 0OBEKTOB H MPOLECCOB, YMEHHE J€JIaTh BBIBOJBI H YMO-
3aKJIOYEHHS Ha OCHOBE CpPaBHEHMS,

* BbABIIEHHE NpHCIIOCODIe N OpraHu3MoB K Cpefie 0OHTaHHs, B3aHMOCBA3EH MEXIY
0COOEHHOCTAMH CTPOEHHUS KIIETOK, TKAHEI;

* OBlIdleHHe MeToJaMH OGuonorHyeckoit Hayku: HabnmoneHne U onucaHue GHOJOTH-
yeckux 0OBEKTOB M NPOLECCOB; MOCTaHOBKA GHONOrHYECKUX IKCTIEPHMEHTOB H 00b-
sCHEHHE HX pe3yNIbTaToB.
Yuawuecs 6yoym znamo.
yMeeT onpezeNsiTh NOHATHS, GopMupyeMble B npoliecce H3yUeHHs TEMBI;
yMeeT KJIacCH(HUHPOBaTh H CaMOCTOATENbHO BEIOHPATh KPHTEPHUH [IA Kilac-
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OKpalliBaHHe, (QHUKCHpPOBaHHe, CpaBHUTeNbHAas XapakTepHUCTHKA YKCYCHOKHCIIBIX,
MOJIOYHOKHCIIBIX U MacIsiHOKHCBIX 6akTepHii.

Budwu desmenvHocmu: caMocTosTeNbHOE BhiaeieHHe H (JOPMYTHPOBAHHE LieNH Npak-
THYECKO# pabOoThl; MOMCK W BblAENEHHe HEOOX0AMMOIN MH(pOPMaLUHK IS cCOCTaBbie-
HHS CBOAHOH TabMHLBI; CpaBHEHHe, pa3lMUHBLIX BUAOB OaKkTepHil MO BbIAETEHHBIM
TIPU3HAKaM.

Cmpoenue 3yKkapuomuyeckou knemku (7 uacoes). Hapyxnas untonnaasMaruyeckas
meM6pana. CreLHanu3upoBaHHbIe CTPYKTYphl MoBepxHocTH kieTok. Ocobennoctw
CTpPOEeHMs KJIETOYHBIX obonouek pacrenuid. Parouuros. [Tunouurtos. OCHOBHOe Be-
MECTBO UHUTOMIa3sMbl. MHKpoTpyOouku. DHpomnasmaruyeckas ceTh. Pubocoms.
Kommuiexe Tonsmku. Muroxouapuu. JInzocomel. Knerounsiit uentp. Ilnactuasr. Ba-
KyollM PacTHTENIbHBIX KJIeToK. OpraHouisl crenuaibHoro HasHadeHHsA. Kinetounwie
BKJTIOYeHHs. Sapo: o6omnouka, saepHbIi COK, SAPHIIIKO, XPOMOCOMBI.

@opma opeanuzayuu: KOJUIEKTHBHAs, NOKJIAAbl Y4al[UXCS C HMCMOJIb30BAaHHMEM KOM-
MBOTEPHBIX TEXHOJIOTUIA.

Buovi desmenvHocmu: TIOUCK W BblelieHHe HeobXomuMoil HH(OpMalMH; NpHMeHe-
HHE METONO0B HHGOPMALIMOHHOIO MIOKUCKA, B TOM YHCJIe ¢ IIOMOLIBIO KOMIIBIOTEPHBIX
CPEACTB; IJaHUPOBaHHE Y4eOHOro COTpPYAHHYECTBA C YYUTENEM M CBEPCTHHUKAMH —
onpejejieHHe Leneil, GyHKLUUN yJaCTHUKOB, CrIOCOO0B B3aMMOAEHCTBHUS NPH MOATO-
TOBKE IOKJIanoB. PerynstopHble MexaHu3Mbl kieTkd. OOMii aganTaluoOHHBINH CHH-
npoM. IloHsaTHe cTpecca. 3aBHCHUMOCTh afanTalMOHHBIX peaklMid OT CHJIBI pa3apa-
xurens. CpodHass M gonroBpeMeHHas ananrtaius. [ICHX03MOLHOHANIBHOE HaIpsiKe-
HUe. THIIBI NIOBPEXAEHHUS KIETOK NPH HeKpo3e. AnomnTo3. MeXaHH3MBl peaju3alliy
rubes KIeTOK NpH anonrto3e. Popma opzanuzayuu. NEKIUs.

Buowr desmenvHocmu.: npeobpa3oBaHHE 3HAKOBO-CUMBOJIMYECKOM MOLENH C LIEJBIO
BBLIBIIEHUs OOLLMX 3aKOHOB, ONpelesIOIUX PErylsaTOPHbIE MEXaHU3MbI KJIETKH.
Pasnen I'enernka (39 4acoB)

Teopusa. I'enemuueckuit ananus 3akoHomepHocmedi Hacnedosanua (18 uacos). Mo-
HOrUOpHAHOE CKpeluuBaHHe. LUTONOrHyecKre OCHOBBI MOHOTHOPHIHOIO CKpELH-
BaHUsA. YCJIOBHH IIPOSIBJIEHHS 3aKOHa paclueruieHus. - u TpuruGpuaHoe cKpelu-
Bande. LluToNoruyeckue OCHOBBI AUIMOPUOHOrO cKpelMBaHusg. B3anmoneicTBue
reHoB. KommnemeHTtapHocts. JOnuctas. [lonumepus. Moauduuupytomee aeicrsue
reHoB. HacnenoBaHue IpH3HakoB cCLEIUIEHHBIX ¢ nojoM. Onpenenenue nona. Oco-
GeHHOCTH TNONOBEIX XpoMocoM. CuerneHHoe HaclienoBaHue U kpoccuHroeep. Cpas-
HeHHe FeHETHYECKHX H LUTOJIOTMYECKHUX KapT XpoMocoM. MexaHn3M KpOCCHHIOBepa.
INpakruka. IlpakTuyeckas pabora:usnonoro-reHeTHUECKHe acnekTbl aHTOLMAHOBBIX
OKpacoK Y pacTEeHHIA,

Dopma opzanuzayuu. KONJIEKTHBHAs, pelleHHe 3aa4, pakTHyeckas pabora: GpusHo-
JIOro-reHeTHYeCKHe acreKThbl aHTOLIMaHOBBIX OKPAcOK y pacTeHHH.

Budwer deamenvHocmu: caMocToATeIbHOE BhIeNIeHHe H (YOPMYJIHPOBAHHE LENIH MpakK-
THYECKOH paboThl; MOUCK M BhlAejeHHe HeoOXOAMMOil HH(pOpMALHH NpU pelleHHH
reHeTH4Yeckux 3ajay, BeIOop Haubonee 3dexkTHBHBIX crnocobOOB pelleHHs 3afauy;
CTPYKTYpHpOBaHHe 3HaHUH M0 THMaM B3aHMOJAEHCTBHS [E€HOB; YCTAHOBJIEHHE IPH-
YHHHO-CJIECTBEHHBIX CBs3€H, IOCTPOEHHE JIOTHYECKOH LENH PacCy><AeHHil npH pe-
LLIEHWH 3aJ1a4.




Himenuugocmv u memoouwt ee uzyuenun (11 vacog). Mytauronnas M3MeHYHBOCTb.
Knaccuduxkauus Mytaunil. MHoOXecTBeHHbIH annenn3M. XpoMOCOMHBIE IepecTpoi-
ki. [eHoMHble MyTauuu (nonurmionaus). Kapuotunsl U Meito3 y MONHUIUIOMOHBIX
dopM. MyTaluH resepatuBuble H comaTHueckue. CrnonTanHble MyTalMH. 3aKoH ro-
MOJIOTHYECKUX PANOB HacleACTBEHHON M3MeHUHBOCTH. MiHayLHpoBaHHbIE MyTalHH.
du3MuecKHe W XMMHYECKHe MyTareHbl. MoandukanuoHHas W3MeHUHBOCTb. Craru-
cTuyeckas o6paboTka pe3yasTaroB.

[IpakTHueckas paboTa: CTaTMCTUYECKHHA aHaNIM3 M3MEHYMBOCTH KOJHYECTBEHHBIX
IIPH3HAKOB Y PACTEHHH.

dopma opzanuzayuu: KOIJIEKTHBHAS, pelLleHHe 3aia4, pakTHieckas pabora: cratu-
CTHYECKHUH aHaJIM3 U3MEHYHBOCTH KOJIMYECTBEHHBIX NPU3HAKOB Y PaCTEHHH,

Buowl desmenvHocmu: caMOCTOATENIbHOE BBIIENIeHHE U (OPMYTHPOBaHHE LIETH Tpak-
THYECKOM paboThI; MOMCK U BBIAENEHHe HeoOXoauMOoil MHQOpMALUH IIPU COCTaBJIe-
HHAM OTYeTa MO INpaKTH4yecKoit pabore; BbIOOp HaubGonee 3GHEKTUBHBIX CrOco6OB
peleHus 3amad; GOpMyIHpOBaHHE NPOONEMBI IIPH BBIACHEHHH MPHYMH MYTaLHOH-
HOM HM3MEHYMBOCTH; CaMOCTOSTENbHOE CO3[aHHe CIoco0O0B pelleHHs mpobieM o-
CTaBJIEHHOMN 3a/lauyd; YCTaHOBJIEHHE IIPUYHHHO-CJIEACTBEHHBIX CBfA3EH; MOCTpoOeHHe
JIOTHYECKOH LIeNH pacCyXACHUMN MIPH peLIEHHH 3a]1au.

Ponv nacneocmeennocmu u cpeodsl 8 PopMUpoBaHUU HOPMATLHOZ0 U RAMONOZUYe-
CKU UIMeHeHH020 peHomuna uenogeka (10 yacog).

I'eHHas mporpamma 4YejioBeka. AyTOCOMHO-JOMHMHAHTHBIE HacleZIOBaHUA. AyTOCOM-
HO-penieccuBHbIe 3a00seBanus. HacnencTBeHHbIe 60Ne3HH YeloBeKa. XPOMOCOMHBIE
6one3nu. ['enHble Oone3HH. bone3Hu ¢ HacneAcTBEHHBIM NpeapacnonoxerHueM. Oco-
OeHHOCTH 4YeJloBeka KaK 0ObeKTa MeHEeTHYECKHX HcCeoBaHUH. MeTomasl H3ydeHus
IeHETHKH YeJloBeKa: reHeallorHueckuil MeToI, OMM3HEIIOBEII METO, MOMYJISLIHOHHO-
CTaTUCTHYECKHI METOJl, METOJ M'eHETHUKH COMAaTH4eCKUX KJIETOK, LIUTOTeHETHUECKUH
MeTol, bnoxumudeckuii Metoa, metonsl usydeHus JJHK B reHeTHueckHX HcclleoBa-
HusIX. MeuKo-reHeTuyeckoe KOHCYJIbTHPOBAHUE.

[Mpakruyeckas paboTa: u3yyeHHe FeHETHYECKUX acTleKTOB I10JIa Y pacTeHHii (HBa Ko-
3b4).

Popma opzanuzayuu: KonnekTuBHas, pelIeHHe 3aa4, AOKIabl yyaluxcs, IPaKTH-
yeckas paboTa: M3yuyeHHe reHeTHYECKHX acCIeKTOB 1oNa y pacTeHuil (HBa KO3bs).
Buowvr deamenvrocmu: nouck U BblAENEHHe HeoOXOOUMOH HH(pOpMalKH; pUMEHe-
HHEe METONI0B MH(OPMALOHHOIO MOMCKa, B TOM YHCJIE ¢ MOMOLLBIO KOMIBIOTEPHBIX
CPEACTB; IJIaHMPOBaHHE y4yeOHOro COTPYAHHYECTBA C yYMTEJIEeM H CBEPCTHHKAMH —
omnpezesieHye Lejed, GyHKIUN y4aCTHUKOB, CIIOCO0OB B3aMMOZEHCTBHUS MPH TOAr0-
TOBKE JOKJIaZOB; ITOMCK M BbIIeJIEHHE HeoOX0AMMoi HHOpMAalLUK TPH PELIEHHH re-
HeTHYeCKHX 3aj1a4; BbI6op Hanbonee 3¢ekTHBHEIX croco6oB perneHus 3a1ad.
Pa3zgen 3 JponounonHoe yyeHne( 32 yacos)

Teopua. Teopua ecmecmeennozo ombopa 4, Japeuna ( 5 uacos). Hacnenctpen-
HOCTb ¥ H3MEHYHBOCTb OpraHM3MOB, J[0ka3aTe/IbCTBa IBOMIOLMH MPHPOAHBIX BHIOB.
Y4enre gopmax U3MEHYHBOCTH OpraHu3MoB. Pojib BHeLIHeH cpellbl B BO3HHKHOBE-
HHUH H3MEHYHBOCTH OpraHu3MoB. Teopus HcKycctBeHHoro otbopa Y. JlapBuHa.
dopMbI HCKyccTBeHHOro ortbopa. bopeba 3a cyuiecTBoBaHHe: MPUUYMHEI H CIEACTBH.
®opms! 60ps6EI 3a cyliecTBoBaHUs. EcrecTBeHHbIH oTOop: onpenenenye, MeXaHu3M
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Breda ACMAQIRNOMIE MOICK 1 RRREeie neotaummnmoit nopaaimg npuaene
W METOROB NHAOPMALIDHION HONCKA, B TOM HHIIIE ¢ HOMOUIBIO ROMIRIOTEPHRIN
CPOICTR NAANIPORARNE YHEGHON COTPIINMIMEC T ¢ FHINEIEM 1T eRepeiiinnamm
QUPLICACHIE NENCH, VRN MUACTHITROB, CHOCOO0R BRMNOACTHE IS upin noun-
TORNC JTORAUION TOCTAROBRA BOIPOLOB == IR THBHOE COTPMUTITMECTHO B ionere
W CGOPS MRGOPMATNIL U BRIQIHENIA JORIUON 1t npesen rainit,

Cunmemuuechas MeopuN 8o, Munpossaoua( § vacos)

Tomyasuns = GOPMA eyImecTBOBanIA B, Hamenunpoers ocoGeit u nonynsamm noy
RITHIEM IROONIMECRUNX PARTOPOB, MeXamism po3niknonenti anraimit n iony-
ASUMH N AN OTHOCHTRILULIT Napartep. Jlemorpaiueckad, npocrpanernennas
ARTONMMECKAR CTPYRIVPA NONYANNL JNIHAMIKD HMIERSHHOC T oy, hiono-
FHYRCKII NOIMOPPUSM NONYIAL YENOBUA JUNITENLHOTO CYICC THOBANNN oy~
asmuti. [Tonyasuus — ROMIOHEUT IROCHETEMBL JlIuaMiKka 1t yeroitunpoets anen-
creM. Cantoperynsuus, Cyrueccuil B HRoCneeMaN,

@opua OPaNUSANI ROVIIERTIBHAR, pelienie GuonorieckiX sy, padora ¢ hom-
MBIOTEPHBIMIL TPOIPAMMAMIL

Budw desmersiocinu: NONCK 11 phiaeietiie HeoOXOMMOl nudopmanimn upu pete-
HHH GHONOrHYECKIX 300a4; BLIGOP nandonee 3PPerRTHBULIN CNOCOGOB petenis -
J84; CTPYKTYPHPOBaHIE 3HAMUI Nno eme «MuRpodsomomusm: yeranosieuue npi-
YHHHO-CNEACTBEHHBIN CB3ell; nocTpoeHile JOMUecRoil nem paceyxpennit npu pe-
WeHHH 3a0a4; HabmaaeHie 30 AeMONCTPALIAMIL YHITehn, ofuaeneie i nepupe-
Tauns HaGmaomaeMbIX ABnenIE] anams cpagiiron, Tadmiu, eXem.

@armoput 36011011 (7 wacoes)

Hacaedcmeennas usMenuueocy Rak Manepuan 3eamoliil. Juoiniolinionian Xapaxs
TepucTHKa MyTaunil, Hopma peakiimn renorina, Mojudikaming, ux pots i 3somo-
win. Msonsuun. Mexannam. Jpomounonnan poib nsonntutil, Murpaun i ux pois u
H3MEHEHHH MeHEeTHYECKOIl CTPYKTYPbl NOIYIAIIL DOPMbL MERTOUYIROUIBIN O
HoweHHit. [Tpuunnbl 1 cneactsin GopuObl 30 cymectuonaie KAk PaKmopa ssano-
und. CoBpeMeHHbIe NPEACTARIEHIN O eCeTeeTheoM 0TGOPE KK BEIYWEeM (artope
3BooUHH. PopMbl ectecTBeHono oT6opa, Cpamrenuuniil arune ecree rBenuo
H HCKyccTBeHHOro orGopa it X peayinraron,

[MpakTityeckas paGora; pesyibTarbl HCKYCCTHANNON o1tfopa . NPUMepe copion
KyJALTYPHBIX pacrennil,

®opma opzanuszayui KOIICKTHBIAN, NPAKTHMCOKAN padora Peayabrarhl eKyee
BeHHoro orGopa Ha NpPUMeEpPe COPTOn KYALTYPHLIX puereniil,

Budw desmenvrhocmu; caMOCTONTRILHOEC BLILCACHIIe 1) (OPMYIPOWMNTIE TSI NPRAKR-
THYECKOI })HGO'l‘bl; IHOUCK W BbLyLeaele IlL‘U()XUer\mi\ ||mlmlm|mu|n; Qrp.\'l\'\"\'pllp\\-
BAHHE 3HAHMIL 110 PE3YNLTUTAM NEKYCCTBENNON 01Gopa; HocTanonka i Gopmyanpo-
BaHHe Npo0JieMbl, CAMOCTOATEILHOE COBMMLIE WIVPITMOD JACHTILIOCTIE PN Pe-
weHHn npob/eMbl; NPOrHOIMPOBANNE PEIYILTATOD NPWKTIMECKOL PABOTHI} KROWTPYIL
B hOpMe CHHUCHIA JIMUHLIX PESYALTATOD W PEIYALTATA ¢ SUAIILIM HTUIOHOM ¢ 110:
nblo oOHapyxenns oTkhonennit or nerv,

Buo. ( 6 vacoas)




_—

CospeMeRHas GHonoriyeckas koHuenuus Buaa O. Maiiepa. JlokasarenbcTBa pe-
ansHocTH Biaa. Kpurepuu Biaa. Crpykrypa Buaa. [lomynsuHoHHas cTpyKTypa BUAa.
MuOpiLiHas 30Ha, reorpadHyecKHil H30JAT, KNHHaNbHas H3MeHYHBOCTh. [Ipouecc
00pasoBaHHA HOBBIX BHIOB. AJIONATpHYECKOe, CHMIATPHYECKOE M Mapanarpuye-
cxoe BII00OpasoBaHHe. KoMmnekcHoe AeficTBHe 3BOMIOLMOHHBIX (PAaKTOPOB B 3KOCH-
ctemax. McKyccTBeHHBIE IKOCHCTEMBI H X OCOOEHHOCTH.

[IpakTHyeckas pabora: Mopdonornueckuii KpUTEpHH BHAa Ha MPHUMEpPE BUIOB U3 poO-
na Knesep.

dopva opearusayuu: KOJUIEKTHBHas, MNpakTH4yeckas paborta: MoOpdOJIOrHyecKHi
KpHTepHii BHIa Ha NMpUMepe BHIOB H3 PoJa KJeBep.

Buowl 0OeameabHocmu: CaMOCTOATENIBHOE BhIeNeHHe U POpMYTHpOBaHHE LIENH Mpak-
TH4eCKOH paboThl; MOHCK H BBUIENEHHE HeoOXoanMoW HHGOpMaLMH NMPH COCTaBJe-
HHH OTYeTa MO [TPaKTHYeCKOH pabore; niuaHHpoBaHHe y4yeGHOIO COTPYAHHYECTBA C
YYHTe/IeM H CBEPCTHHKAMH — ONpeJieieHHe Lenei, GyHKUHN y4acTHHKOB, CIIOCO00B
B3aHMOJIE{CTBHSA; MOCTAHOBKA BOIIPOCOB — WHHMLMATHBHOE COTPYAHHYECTBO B ITOHC-
ke H cbope HHGOpMaLIHH.

Eouncmeo scueoit u Hexcueoti npupoosi (5 uacos).

AGHOreHHBII CHHTE3 OPraHUYEeCKUX BEILECTB B YCIOBHAX BOCCTAHOBHTEJILHOHN aTMo-
chepbl. DTansl MOABIEHHS CJIOXKHBIX OPraHHYeCKHX BELIECTB. DBOMIOLUOHHBIE BO3-
MOXXHOCTH YTJIEBOJJOPOJOB. DBOJIOLHA OPraHHMYeCKUX coennHeHuil. OOpa3oBaHHe
nepBHYHBIX KJIETOK — Hayano Ouonornyeckoit 3somounu. Camoopranusanus Clox-
HBIX OpraHM4YecKHX cHcTeM. KiieTouyHoe mHTaHHMe, BHYTPH- M BHEKJIETOYHBIH MOMeEO-
cta3z. OCHOBHEIE YepThI )XH3HH.

dopma opeanuzayuu: NEKIHS, KOJUIEKTHBHAsA, paboTa ¢ KOMNBIOTEPHEIMH IIPOIrpaM-
MAaMH.

Buoder oeamensnocmu: npeobpa3zoBaHHe 3HAKOBO-CHMBOJIMYECKOH MOAENH C LENBIO
BBIIBJIEHHS OOLIMX MPHU3HAKOB, ONPEAETAIOIHNX EAHHCTRO XHBOM H HEXHBON NMPUPO-
1bI; HaOMOfIeHHe 32 NEMOHCTPaUMsIMH YYHTelsl; OObSICHEHHE M MHTEpIpeTauus Ha-
OmoaaeMbIX SBIIEHHH; aHAJIU3 rpaHKOB, TAOJHIL, CXEM.

Pasnesn ImopHoreHes( 39 yacos)
Henenue knemok (9 uacos).

Muro3. Mutorndeckuit uukia. LlnTonoruyeckue oCHOBHl GeCroIOro pa3MHOXKEHHS.
OHaopenpoaykuus. ITpoaomKUTeNbHOCTD XH3HH KieTok. [Tonossle kneTkd. MeHo3.
LIMTOnoruyecke 0CHOBBI MOJOBOTO Pa3MHOXEHHS.

Popma opzanuzayuu: KOJIJIEKTUBHAs, IPaKTHYECKas paboTa ¢ MHKPOCKOTIOM.

Buowu deamenvHocmu: caMOCTOATENBHOE BbIJCTIEHHE H (OPMYIHPOBAHHE LEH IPaK-
THYeckoH paboThl; MOMCK M BBIAENEHHE HeoOXOAUMO# HH(pOpMaLUK MPH COCTaBNe-
HHH OTYeTa MO MpaKTH4eckoi pabore; MiuaHHpoBaHHe y4eOHOro COTpYIHHYECTBA C
YYHTEJIEM H CBEPCTHHKaMH — ONpeAeneHHe uene, QyHKUUA yyacTHHKOB, CIocoOoB
B3aHMOJIEHCTBHA; NMOCTAHOBKA BOMPOCOB — WHHULIHATHBHOE COTPYJHHYECTBO B MOKMC-
Ke H cbope HHopMaLUH.
Pazeumue opzanuzma u cpeoa ( 6 uacoa).

BHewmss cpena u HeoGxoaumble ycnoBHs pasBUTHA. OMOPHOHANBHOE pasBHTHE U
BHYTPeHHss cpefia. DK30racTpy/auus. IMOpHOH U GHOTHYECKHE haKTOphl Cpelpl.
Popyma opzanuzayuu: NeKLHs




uow desmersyocmu. npeodpasoBaHHe 3HAKOBO-CHMBOMHYECKOH MOIENH C LEbIO
BHISRICHIS OOUIHN MPH3HAKOB, ONPENLIAIOUNNX eAHHCTBO XXHBOH H HEXHBOH MPHPO-
I8l HAOTIOISHHE 34 JEMOHCTPALMAMIL YunTens; o0bsCHEHHE W HHTepripeTalHs Ha-
QIIOJaeMBIX SBICHHIT, aHan3 rpadiKkoB, TabmniL, cXeMm.
Becnavoe pazvnoxcenue, conamuueckuit ymbpuozenes u pecenepayun (7 wacoe).
Mopdodmsmaroriueckas 0CHOBA NpoLeccoB 6ecrnoaoro pasMHOXEHHS U 0cOOeHHO-
CTH PasBHTHA MpH GecrnonoM pasMHOXeHHH. KnaccudHkallMs pereHepalHOHHBIX iB-
JCHHIl, MOHATHE 0 COMATHYECKOM 3MOpHoOreHese,
dopwa op2aruzaiuu: NEKUHA
Buowt desmeavrocmu: npeobpazoBaHHe 3HAKOBO-CHMBOJIHYECKOH MOIENH C LENbio
BBISBICHHS OOIIHX MPH3HAKOB, ONMpPEALAIOLIMX €ANHCTBO )KHBOH H HEXHBOMH ITPHpO-
TeI: HaOmoneHHe 3a NEMOHCTPALUMAMH Y4YuTes; oObsSCHEHHE H MHTEpIIpeTaluus Ha-
OTroTaeMBIX STRIICHHIH; aHaJIH3 rpadHKoB, TabNMHLL, CXEM.
Oumozenes u 3e6oaonun (10 vacos).
BuoreHeTHYECKHH 3aKoH. Pexkanutynsaiun. Teopus ¢umambproreHesa A. H. Cesep-
neBa. DBOMIIOLIHA OHTOIeHE3a.
Popua op2aru3ayuu: KOJIEKTHBHAS, JOKNAbl yHaLUXCS.
Budwi desmeabHocmu. MIAHUPOBAHUE CTPYKTYpPhl JOKJIajAa C Y4€TOM KOHEYHOro pe-
3yaIbTara; COCTABIEHHE IJlaHa M MOCJeoBaTeNbHOCTH JEHCTBHH; MIaHUPOBaHHe
vgeOHOr0 COTPYZHHYECTBA C YYMTENEM M CBEPCTHHKaMH — ONpeJeNIieHHe LelNeH,
(YHKIIHH y4acTHHKOB, CIOCOOOB B3aHMOJEHCTBHS; MOMCK M BBHINETIEHHE HEOOXOMH-
MO# HHOpMAITH; TPHMEHEHHE METOAOB HH(POPMALHOHHOIO [IOHCKA, B TOM YHCJIE C
IIOMOIIIBI0 KOMITBIOTEPHBIX CPeICTB; OCO3HAaHHOE M MPOU3BOIBHOE MMOCTPOEHHE peye-
BOIO BBICKA3bIBAaHUA B YCTHOH U MUCBMEHHOI GopMe.
Imopuonozua pacmenuii (7 uacos).
Cnoporere3. MukpocnoporeHes. MakpocmoporeHes. ['ameroreHe3. MHKporameTo-
rege3. MakporameToreHes. [IBoiiHHOe oIuIofoTBOpeHHe. HeperyIsipHbIE THITBI [10JI0-
BOIO pPa3MHOKEHHS.
Dopma opzaHuzayuu: TEKUHS
Buodwl deamenvHocmu: npeobpa3zoBaHHe 3HAKOBO-CUMBOJHYECKOH MOJIENH C LIENBIO
BbISBIIEHHA OOILIMX MPHU3HAKOB, ONpPEENsIOIINX eAHHCTBO XUBOM H HEXXMBOH MPUPO-
Ibl; HAaOMIONEHHE 32 JEMOHCTpALHMAMH Y4HTeNs; o0bsCHEHHEe W HHTEpIpeTaLHs Ha-
OmonaeMbIX SBIIEHUI; aHaNU3 rpa(UKOB, TaOJIHLL, CXEM.
2.2. Tematnueckoe IIaHUpOBaHHE

TEMATUYECKOE ITUVIAHMPOBAHUE
IIEPBBIH IO/l OBYYEHHA

Ne | HasBanue pa3gena | Kosauuecrso uacos @®opMbl KOHTPOAA

BCEro | TeopHs | IPAKTHKA

| Beenenunue, 2 2 - Jlexuus
1 HU3 yero cocrout |20 7 13 HabnioeHus1, TEeCTH-
pacTeHHe poBaHHe, aHau3

| IPOAYKTOB fAeATeNb-




HOCTH 00yy

Kak uBer pacre-
Hue?

11

YcTHRIRR ompoc, ca-
MOCTOSITENIbHAs  pa-
bota

[Ipaxtuyeckast pabo-
Ta.

Ha6monenue.  Co-
o0lLeHUs YYallHXcs.

Bripactu cam.

Jlexuus, Oecena,
npakTHyeckas pabo-
ta. HabmoneHusl.

Ot Mukpockona pno
MHKpPOOHOJIOTHH

17

12

VcTHBIH ompoc, ca-
MoCTOATe/IbHas  pa-
6ota

[IpaktHyeckast pabo-
Ta.

Ha6monenue.  Co-
o0lLeHHs yyaluxcs.

Baktepuu

Jlexuus, becena,
npakTH4eckas pabo-
ta. Habntonenus.

[InecHeBrle rpHOLI

Jlexuus, becena,
npakTHyeckas pabo-
ta. Habmopenus.

Bonopocnu

Jlekuus, becena,
npakTH4eckas pabo-
ta. Habmonenus.

JIaboparopus «buo-
HHIMKALMS»

Jlexuus, becena,
npakTHyeckas pa6o-
Ta. HabmoneHnus.

Paccka3zel no 6uono-
C'HH

20

12

10

Jlaboparopus JlepeH-
ryka

YcTHREIM ompoc, ca-
MOCTOsATeJIbHas  pa-
bora

[IpakTHuyeckas pabo-
Ta.

Habmopeune.  Co-
o0LIeHHs yYaluXxcs.

11

[TpakTHyeckas 6ora-
HHKa

16

13

Jlexius, Oecena,
IpakTHyeckas pabo-
Ta. Habnronenus.

YetHeift onpoc, ca-
MOCTOATENBHAsA  pa-
Oora

[TpakTHyeckas pa6o-




TA.
Habmonenue. Co-
oO1IeHUS YYallMXCS.

12 | [lpaxkTtHyeckas 300- |7 3 4 Jlekuwus, becena,

TIOTHS npakTHyeckas pabo-
ta. Habmonenus.

13 | buompakTHKyM 6 2 4 Jlexuwus, becena,
npakTH4yeckas pabo-
ta. HabmoneHus.

HMroro
[ 136 |46 90
BTOPOH IrOJ OBYYEHHA

- Ne Ha3sanunepaizaena KoanuyecrBo yacoB @opMbl KOH-

Paspe- BCcero | reo- npak- Wi

— pHs | THKa

i Beenenue 2 2 - Jlexuus,

TECTHUPO-
BaHHE

1: LluTOoNOrHs M rHc- 15 5 10 YcTHBIH  ormpoc,

| TONOIKs CaMOCTOSATeNbHasA

pabora
[TpakTuyeckas
pabora.
Habmonenue.
CooO1enus

. y4YaLIHXCS.

2 Muxkpobuonorus u 19 754112 Jlekuus, Gecena,
BUPYCOJIOTHS NpaKTH4YecKas

pabora. Habmo-

Eﬁ JICHHS.

| 3. HUmMMyHuTeT M na- 18 6 |12 Jlexuusa, Oecena,
Pa3uTOJIOr U NpaKTHYeCKast

pabora. Habmo-
JICHHS.

4 MuKoJsIoryst H cuc- 10 4 6 Jlexuusa, Oecena,
TEMATHKA JIEKApCT- npamuqec}(aﬂ
BEHHBIX pacTeHHUH pabota. HaGmio-

JICHHS,

N, XUMHs B LEHTpee- 18 7 |11 Jlexumus, 6ecena,

CTECTBO3HAHMS [paKTHYecKas
pabora. HaGmo-
| ACHHUA.




6 Oth  oObluHble  He- |19 9 |10 YerHBI  ompoc,
OOBIYHBICBELIECTBA caMOCTOsITeNbHas

pabota
[IpakTuyeckas
pabora.
Habnionenwue.
Coobienus
y4aLHxcs.

7 Asnenns, mnpoucxons- |11 3 8 Jlexuus, Oecena,

II1ecBelleCTBaMH npakTHYecKas
pabora. Habo-
JEHHS.

8 PacckassInmoxuMum 11 4 7 YcTHBIA  ompoc,
CaMOCTOSITE/IbHAs
pabora
IpakTHYeCcKas
pabora.
Hab6monenue.
Coobmenus
yJaluxcs.

9 XuMHsl BOBITY 13 5 8 Jlexuus, Gecena,
NpaKTHYecKas
pabora. Habmo-
JOEeHHUS.

HUTOI'O 136 52 84

TPETHHU o4 OBYYEHHA

Ne Tema pa3agena; KoanyecrBo yacoB DopMbl KOHTPOJISA

n/n 3aHHATHHA BCEro [TeOpHsl MPaKTHKa

BBenenue 2 2 -
Pasznen 1. Iutoq 24 9| 15
JIOTHSl.

1| Tunel  keTo4HOH 4 2 2 Jlexums, Oecena, mpakTu-

OpraHHu3aluH yeckass pabora. HaGmo-
JIEHHUSL,

2 | Crpoenne npokad 8 3 5 Jlexuus, Oecena, mpakTHA
PHUOTHUYECKO i yeckass pabora. Habiror
KJIETKH JEeHHS.

3 | Crpoenne  ayka{ 7 2 5 YeTHBIH  onpoc,  caMo-
PHOTHYECKOH KJIeT- cTosTeNIbHas paboTa
KH ITpaktuueckas pabora.

Habmonenne.  Cooblie
HHA yJaLHUXCs.

4 | PerynstopHble Meq 5 2 3 Jlekuus, Gecenma, NpaxTu

XaHHU3MBI KJIETKH | yeckasg pabora. Habmo




JCHHSA.

Paznen 2. Tene< 39 128527 Jlekuus, Oecena, npakTuA
THKA. yeckasi pabora. Habmio-
JeHHSL.

5 | I'eHeTHuecknii 18 S 13 YcTHblit  onpoc, camo
aHaJIN3 3aKOHOMeEp- cTosiTeNbHast pabora
HOCTell HacleqoBa-+ [NpakTHueckas pabora.
HUSA Ha6monenne. Coobire-

HHS y4alHXCsl.

6 | U3mMeHyuBOCTL ¥ 11 4 7 Jlekuus, Gecena, npakrtu-
METOAbl €€ H3y4e- yeckass pabora. HabGmrod
HUS JEHMSL.

7 | Ponp HacnenctseHd 10 3 7 YCTHBIH  OIpOC,  caMo-
HOCTH M Cpelsl H cTosATeNbHas pabora
¢opMHPOBaHHH ITpakTHyeckas paboTa.
HOPMAaJIBHOTO U Ta- Hab6moneune. Coobiile-
TOJIOTHYECKH W3- HMs y4aluxcs.
MEHEHHOIo  (eHO-

THUIIa 9eJIOBeKa

Pa3nen 3. JBoaio 31 11 20 Jlexuus, Oecena, MPaKTH-

IHS. yeckas pabora. Habmro-
JIEHHSL.

8 | Teopuss ecrecTBeH 5 ] 4 Jlexuus, Gecena, IpaKTH-
HOTO oTb0opa yeckass pabora. Habio-
Y.J/lapBHHa JIEHUA.

9 | CuHTeTHYECKAS 8 3 5 VeTHRIE  ompoc,  caMo-
TEOpHs 3BOJIIOLIUH, cToATeNbHas pabora
Muxpoapomrouus [IpakTuuyeckas pabora.

Habmonenue.  CooOuie
HHS y4YallXcsl.
10 | dakropsl 3BONMIOA 7 3 4 Jlexuus, Gecena, MpaKTH-
8007 yeckass pabGora. Habiro-
JEeHHS.
11 Bun 6 2 4 Jlexuus, Gecena, NMpPaKTHA
yeckas pabora. Habmo
JOEHHUSL.
12 EnuHcTBO XMBOH H 5 2 3 Jlexuus, Gecena, NMpaKTH-
HEeXUBOH! NMPUPOIBLI yeckas pabora. Habuo-
OEHHUS.
Paspen 4. Im440 14 26 Jlexuus, Gecena, MPaKTHA
OpHorenes. yeckas pabora. HaburoA
JEHHS.
13 JleneHue KJIETOK 10 3 7 VeTHBIiE  onpoc,  camo-

crosiTenbHas pabora




[MpakTHyeckas pabora.
Ha6monenue.  CooOlie-
HUSI ydalluXcsl,
14 Pa3BuTHE OpraHusd 6 2 4 Jlekuwsi, Gecena, MpakTH-
Ma ¥ cpefia yeckass pabora. Habiro-
JIeHUS.
15 Becrionoe pa3MHo{ 7 3 4 Jlexuust, Gecena, nMpakTH-
KeHUe, COMaTHye- yeckass pabora. Habnro-
CKHH 3MOpHOreHe3 JIeHHUS.
1 pereHepanus
16 | OutoreHes u 3804 10 4 6 Jlexuus, Gecena, MpaKTH-
MOLHUA yeckas pabora. Habrod
JIEeHHS.
17 Ombpuonorus pac< 7 2 5 Jlexuusi, Oecena, IpaKTH-
TEeHUH yeckas pabora. HabmioA
JICHHUA.
HToro 136 48 88

MeToaH4eckoe 000py1oBaHHeE:

IMMUPPOBAS IABOPATOPUS YYEHUYECKASI (L{idppoBsle NaTYHKH dMeK-
TPONIPOBOAHOCTH, pH, momnoxeHus, TeMmneparypsl, abCONIOTHOrO AaBleHUs; LUdpo-
BO# ocuMIorpa@U4Yeckuil JaTumK; Bechl 3JieKTpoHHbIe yueGHble 200 r; MHKpOCKOI:
UMGPOBOM MIJIM ONTHYECKHi ¢ yBenuyeHreM oT 80 X; Habop i U3rOTOBIEHHS MHK-
pornpenapaTtoB; MHKpoImpenapars! (Habop); coefMHUTENbHBIE IIPOBOJA, TPOrpaMMHOE
obecrieyeHHe, METOIMYECKHE YKa3aHUS; KOMIUIEKT COMYTCTBYIOIIHUX 3J€MEHTOB A
OIBITOB 10 MEXAHHKE, MOJIEKYISpHO! (QH3HKe, INEeKTpoLHHAMHKE, OIITHKE.

KOMILIEKT IIOCYAbI U OBOPYAOBAHHUS AJ51 YUYEHHYECKHX
OIIBITOB ( Lltatus nmaboparopHsiit xumudeckuii: HaGop yamek Iletpu, HaGop HH-
CTPYMEHTOB IIpenapoBajbHBIX, JIOKKa JIsl CXKUIaHHs BElIeCTB, CTynKa ¢papgpoposas C
NECTHKOM, HabOp 6aHOK, CKIITHOK, (PIIaKOHOB ISl XpaHEHHs! TBEP/bIX PEAKTHBOB; Ha-
6op npubopok (IIX-14, ITX-16); npubop Ans NoayyeHHs ra3oB; CIIMPTOBKA H IOPrO-
yee 1711 He€; QunbTpoBaibHas Oymara (50 wmT.); konba KOHHYECKas; IajlouKa CTeK-
JIiHHas (C pe3HHOBBIM HaKOHEYHHKOM); YallleyKa JUIsl BRIMapuBaHUs (BBINapUTeNIbHas
yalneyka); MEpHBIH UWIHHAP (IUIACTHKOBEIN); BOPOHKA CTEKNIsAHHas (Majas); CTakaH
crexIaHHBIN (100 Mi); razooTBogHas TpyOKa.

KOMILIEKT BJIAJKHBIX - IIPENNIAPATOB JIEMOHCTPAIIMOHHBIN
( Bnaxnp1it npenapar "be3sybka"; BnaxHslii npenapat "[‘aatoka” BraXkHbIH npenapar
"BHyTpenHee ctpoeHHe 6pioxoHororo Mojuliocka"; BiaxcHslii npenapar "BHyTpeHHee
CTPOEeHHE KPBICHI"; BIaXHBIi npenapar "BHyTpeHHee cTpoeHHe JATYILKU'"; BIaXHbIH
npenapar "BHyTpeHHee cTpoeHHe NTHIE"; BIaxKHblA npenapat "BHyTpeHHee cTpoe-
HUe peIOBI"; BraXHBIA npenapar "Kapace"; BnaxHelid npenapar "Kopens 60060Boro
pacteHus ¢ kaybeHbkamu'"; BaaxcHblii npenapar "KpeseTka', Bnaxkublii mpenapar
"Hepenpa"; Bnaxxupl# npenapar "Pa3Burde KOCTHCTOH peIOBI"; apyrue. Kommiekrt
repbapueB AeMoHcTpalMoHHbIA (I'epbapuii "JlepeBbs W KycTapHUKH"; repbapuit



" ukopacTymue pactenus"; repbapuii "Kopmonble pactenus"; repbapuit "Kynstyp-
Hble pacreHus"; repbapuii "JlekapcrBennbie pacrenus"; repbapuit "MemoHocHsle
pactenus"; rep6apuii "Mopdonorus pacrenuii"; repdapuit "OcHoBHBIE TPYIIIBI pac-
TeHuit"; rep6apuii "PacTurenbubie coobuiecrsa"; repdbapuit "CenbCcKoX035HCTBEHHbIE
pactrenus"; repGapuii "SlnoBuTblie pacTeHua"; repbapuil k Kypcy OCHOB Mo obuieii
O1ONIOrHN.)

KomnaekT xoanexkuuii Aemoncrpaunonubiii (Komtexkuus "['onocementslie pac-
tenusa" xoyeknus "O6uratenu mopckoro aHa'"; konnekuus "Ilaneonronornyeckas”,
xonnexuus "[IpenctaBuTeNH OTPANOB HACEKOMBIX" KOJIHYECTBO HACEKOMBIX: HE Me-
Hee 4; xoyuteKuus "[IpuMepBl 3alMTHBIX IPHCIOCOONEHHH Y HACEKOMBIX"; KOJIEK-
uis "TIpucrnocobuTensHble H3MEHEHHS! B KOHEYHOCTSX HACEKOMBIX'; KOJIEKLHS
"Pa3BUTHE HACEKOMBIX C HEIMOJHELIM MpeBpallieHueM"; koyiekuus "Pa3BUTHe Haceko-
MBIX C TTONHBIM MpeBpauieHreM"; komtekuus "Pa3putne mueHuis")
KomnblorepHoe obopynoBaHHe
HoyT0yK; NpoeKTop, HHTepaKTUBHAs AOCKa

CnHcoK JIMTepaTyphbl:

2, Buonorus «IlokpelToceMeHHbIe pacTeHHA: CTPOCHHE H JKH3HENEATENEHOCTD) -
3. 6 knacc nuHedHbIH Kypc B. B. ITaceunuk, Beprukans - Mocksa «Jlpodan-
2020r

4.  AxumymkuH, W. 3annMarensHas Guonorus / Mrops Axumymkud. — CII6.:
Amdopa, 2015.-319 c.
5. Anaromuyeckuii atnac / ITox pen. A. Y. Bopuca. — Musck, 2011. — 256 c.: un.

6.  AHartomus yenoseka. Teno. Kak ato pa6Goraer/ mox obmeit penakuueit I1. A6-
paxamca: [nep. ¢ adnl. A. AHBaepa). — M.: ACT, 2018. 256 c.: un.

7. bumny, I. JI. AsatoMusa u ¢usnonorus: 6onewmoii nomynspueiid awac / I JL
bunuy, E. }O. 3uranoea. — M.: M3patensctBo «O», 2017. — 272 c.: uin.

8. CanoBHuyeHko, 0. A. Buonorus; nouarosas noaroroska / ¥0.A. CanosHu-
yeHko. — M.: Okemo, 2016. — 320 c.

9. CnipaBo4HHK 110 JIeKapCTBEHHBIM pacTeHusaM. / Tlox pen. 3agopokHoro, A. M.

— M.: JlecH. npom., 1988. - 415 c,

10. HHrepHer-pecypchino pa3HbiMpasaenaMkypca«BUQJIOT STy
YEJIOBEK

11.  http://school.bakai.ru/?id=newpb041220101544— Gaxkaii - BHpPTyaJlbHas 1IKOJIa-




noGunosnoruu,
2. hup://muzey-factov.ru/tag/biology-My3eiidakropouesoneke;

13.  htp://humbio.ru- Pecype «basa 3uannii mo 61Monoruu yenopeka» COUEPAUTY-
yeGHIK NO MOJNEKYNAPHOi OHonorun yenopeka, OHOXUMHUH, (PHU3HONIOIHMH, reH-HOM
16CIKOBOHHHI)KCHEPHH,

14.  http://www.sci.aha.ru/biodiv/index.htm- Pasnen (Buopasnoobpasve u oxpana
npupons) Web-atnaca «310poBbe U oKpyxatouas cpeaay. CrienuanicToBHaBEpHSIKaA
3aHHTEepecyeT MacIITabHbINH TeMaTHueckHii HH(pOpPMaLMOHHbIH MacCHB MH(pOpMaLIK-
OHHBIX pecypcoB 1o 6uopasHoobpasunio Poccuu. Takke UMeeTcs BO3MOKHOCTb Hail-
TH HeobXoaUMY10 MH(OpPMaLHUIO B UHTepakTHBHOM 6aseaaHHbIx «Poccus B uudpax»
(TBICSIYM MMOKa3aTesned Mo BCEM perHoHaM cTpaHsl).Takke pa3merieHa OHJaiHOBas
xapTorpaguueckas cucreMa DataGraf.Net, mosBossiolas «Ha eTy» CTPOHTb KapThl,
(B TOM YHCTIEe COOCTBEHHBIE) H MPOM3BOAMThAHATU3UXCYTIEPIIO3IULIHE;

15.  http://www.sci.aha.ru/ATL /ra00.htm-Web-Arnac: «Okpyxaromas cpefa H3ao-
pOBbE HaceJIeHH Poccuny. KommnekcHbli TPYL, B KOTOpOM
paccMaTpPUBAIOTCSBIIEPBYIOOYEPEb()aKTOPEIMIIPHYHHEL,ONpeaeIOLIHe310pOBbEHAll
uu.Oxono 200 croxeros,60nee400 kapTu AHarpamm;

16. www.molbiol.edu.ru-AHaromusudusronorusyenosexa. HayuHo-nomynsapHeri
caiiT. basa 3HaHMi mno Ouonoruu denoBeka. Puznomorusa, kieToyHasduono-
'isi,FeHeTHKA,0HOXHUMHS,

17.  http://www.psy.msu.ru/illusion/- 3purenbHble HITIO3UH H PeHoMeHE! (daKynb-
terncuxonorud MI'Y umeHnM.B.JlomoHOCOBa).

JXVBOTHBIE
18. www.entomology.narod.rnw/index.html- «/H$popMalOHHO-TOHCKOBBIA CaHTH-

JIX «IIOYTH BCE» I10 SHTOMOJIOrMM». BoJibllIoe KoMHYecTBO KayeCTBEHHBIX CCHUIOK Ha
DYCCKOSI3bIYHble CaHTBhl, MOCBSIIEHHblE BCEM CTOPOHAM >H3HHM pas3NHYHBIXTPYTI
9JIeHUCTOHOIMX,a00J1b111EBCEr0—HaCEKOMBIX;

19.  http://www.zooclub.ru/- «3o00ky6 (Bce 0 HBOTHBIX)». CaMas pa3HooOpa3Has
WUTIOCTPUPOBaHHas HHQOpPMaLIMs, KaK O XH3HH AUKHUX XKUBOTHBIX, TAK H OJOMAIITHHX
mobumiuax. BosaMoxkHO nonydeHHe OecriiaTHOH KOHCYNBTallMM MOCOJAEpKaHHIONBE-
TepUHapHUH;

20.  http://www.zoospace.narod.ru/-«3oonouus», MNpegoCTaBiseT MarepHalBOC-
HOBHOM O cobakax M KOILLIKaX: PEKOMEHIALMH MO UX COAEPXKaHUIO W JieeHHI0, HOp-
MaTHBHbIEe JOKyMEHTBI, HHQOPMaLHIO 0 KI1y0ax U MMUTOMHHKAX, OOBSBIEHHSIONPOAA-
K€U BBICTABKaX;

21.  http://povodok.ru/en/- «[ToBogoK», OAMH M3 CaMbIX MOJIHBIX CaiTOB, MOCBS-
LIEHHBIX IOMALUHUM)KUBOTHBIM;

22.  https://apus.ru/-«O HenobeauMoH Mo0BH K YKHBOT-
HbIM»,HHTEpeCHagupa3HooOpa3Has HMHQOpMaLHs O CcaMbIX Pa3HYHbIX KHBOT-
Heix.OcobeHHOCTUNIOAO0pa MaTepHana M ero M3joXKeHus AealoT ITOT CaiT XOpo-
UMM MOMOIHHKOMYYHTEIO;

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

«JlomamiHHeAKHBOTHBIE», CaHTNOCBALLIEHAOMALLIHUM KHBOTHBIM. OCOGEHHOCTAM YXO-
Ia ¥ cofiepAaHHus JOMALIHHX KHBOTHDIX,

24,  http://bigcats.ru/-
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«bonbiunexouku».CaiTocBAIIeHNPeACTaBHTEASMCEMETICTBAKOIIAYbHX;

25. http://www.filin.vn.ua/- HamocTpupoBaHHas JHUHKIONEIHA  KHBOTHBIX.
Bpasnenax aHumioneanu cobpano 6omsimoe koauyecTBo MarepHanoB 000 BcexBit-
JIaX’KHBOTHBIX.MaTepnan 60raTOWLIIOCTPHPOBAH,CHAOKEHCCBITKAMH;

26. htp://www.apus.ru/- Pecypc «O Henobeaimoit ;106BH K KHBOTHBIM» — 3TOHH-
TepecHas M pasHooOpasHas MHOpMauMs ©O caMbIX PpasTHYHBIX  XKHBOT-
HbIX.OcobeHHOCTH noabopa MaTepHaia M ero HIIOAEHHA JeJaloT ITOT CAlfT Nopo-
LLIHMITOMOLLLHHKOMYYHTESTIO;

27. http//www.fishworld.narod.ru-  Peibuii = mmp.  Pecypc  mocssuieH
110/IHOCTBIOITHMIPEACTaBHTEIAMANBOTHOrOMIpa. KinaccidiKauns, mpoHCNoXIcHIe,
2BOMIOLMAPLIO,onacHbIepbIObI MMHOMOEAPYTOE.

PACTEHMA

28.  http://www.herba.msu.ru/russian/index.htmi-
GorannyeckuticeppepMockosekoro ynusepentera. Oann 13 Hanbonee H3BCCTHBIN
BO BCEM MUPE poccuiickuX 6HOAOMYeCKHX pecypcoB, HMEIOLIHIT BEpCHit HA § A3bl-
kax. borannyeckuenopoct (B T. 4. noapobubiii KaneHaapb KondepeHunii), caittsl
Goranndeckuxnoapasaeacunii MI'Y, 6ubanorexa usobpaxennit pactenitii, Giorpa-
(puueckuiipasnen «xnaccukn naykun. Kpome marepianon no Gotauiike oGuiero xa-
pakTepa, Ha cafite pameuicHbl Marepuann o boraniveckomM cade yHitBepcHTeTa,
oOynupepeurerckom Iepbapun imenn J1. I, Cuipeiinnona, npeactamicHa crapiii-
nasikoJIeKUMAn3ero donaon;

29, hup//www.lapshin.org/club/plants,him- «Mockoncknit KnyG xomuattorouse-
TOBOJICTBAY,;

30, hupi//ten.volny.edu/index.php- «Mafin — xunas snunKIONCAHS Has i eroTpa-
Junnit = neTopus vas, GOTANMKA M BLIPALIMIANIC 4aR, XHMHA “as, [POHIBOLCTAO
s, BIABI MO, YNAKOBKA 1 Xpanenie 4as, samapisanie Has, vafl watoposse,
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