MYHUIIAITAJIBHOE BYO/DKETHOE OBIEOBPA3OBATEJIBHOE YUYPEX/IE-
HUE «YPCAJIMHCKAA OCHOBHAA OBIIIEOGPA3OBATEJIBHA A LIIKOJIA»

JlononHuTenpHas oOpa3oBaTeabHas MPOrpaMMa €CTECTBEHHO-HAYYHOM
HarpaBlIeHHOCTU «B mupe ouonorumn»

Bospacr nereit: 11-18 ner
Cpoxk peanuzanuu: 3 roga
bazoBbsiit

Pazpaboruuk: bassurosa Enena MiBanoBHa
Yyutens Ouonoruu, reorpaduu

Cpok peamm3zanuu: 2023-2026roas!.
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BBEJIEHUE

CoBpeMeHHbIH y4eOHbIH MPOIECC HAMPABJIECH HE CTOJIBKO Ha IOCTUKEHHUE PE3YIBTATOB

B 00JIaCTH MPEIMETHBIX 3HAHUH, CKOJIBKO Ha JINYHOCTHBIN pocT pedeHka. O0yueHue 1mno

HOBBIM 00pa30BaTEIbHBIM CTaHJIAPTaM MPEIYyCMATPUBAET OPraHU3aLUI0 JESATEIBHO-

CTH peOeHKa, KOTOpasi CHOCOOCTBYET PACKPBHITUIO BHYTPEHHETO MOTEHI[MaNa KaXI0ro

Y4YE€HUKa, pa3BUTHE U MOJICPKAHUE €T0 TaJlaHTa.

OnHUM 13 KIIOYEBBIX TPEOOBAHUH K OMOJIOTHYECKOMY 00pa30BaHUIO B COBPEMEH-
HBIX YCJIOBUSX SIBJISIETCS OBJIAJICHUE YUAIIUMUCS MPAKTUYECKUMU YMEHUSIMHU U HaBbI-
KaMU, IPOEKTHO — UCCIIEA0BATEIIbCKON JIesITeNbHOCTHIO. [Iporpamma «B Mupe 6uono-
TN HalpaBJieHa Ha (POPMUPOBAHKE y yUANTUXCSI HMHTEpPEca K U3YUYCHHIO OMOJIOTHH,
pa3BUTHE MPAKTUYECKUX YMEHHM, MPUMEHEHUE TMOTYyYCHHBIX 3HAHUW Ha MPaKTHUKE,
MTOITOTOBKA yYaIIUXCS K YYACTHIO B OJIMMITUATHOM JABUKEHUU.

Peanuzanusi 1aHHONW MPOrpaMMbl €CTECTBEHHOHAYYHON HANpPaBIECHHOCTU IPENy-
CMaTpUBAET UCIOIB30BaHUE 000PYIO0BaHUS, CPENICTB 00yUueHus U BocniuTanust LlenTpa
«Touka pocray.

Pasznen 1. KoMiiekec 0OCHOBHBIX XapaKTEPUCTHK 00Pa30BaHUA: 00beM, CO-
JAep:KaHue, INIAHUPYeMble Pe3yJibTAThI

l.1TlosscauTenbHas 3anucKa

[Iporpamma nomnosHUTENBEHOTO 00pa3oBanus « Touka Poctay cocraBiena Ha oc-
HOBE HOPMaTUBHO-IIPAaBOBOM 0a3bl

Hopmamueno-npasosoe obecneuenue
* @enepanbHbiM 3akoHOM OT 29.12.2012r. Ne273-®3 «O6 obOpazoBanuu B Poccuii-

ckor Deneparum.

* [Ipukaz Munnpocsenienust Poccun ot 09.11.2018 Ne 196 «O0 yTBepkaeHUuU Mo-
psiZIKa OpraHU3alliy U OCYIIECTBICHHS 00pa30BaTeIbHOM NEATeTLHOCTH 10 T0TIOJI-
HUTEIBHBIM 00111c00pa30BaTeIbHBIM IPOrPaMMaM».

» KoHueniuei pa3BUTHS TOMOJIHATEILHOTO 00pa3oBanus B PD, yrBepxaeHHOM pac-
nopsikeHueM IIpaBurensctBa PO ot 04.09.2014r. Nel172, mpukazom MunucrepcTa
npocsenierust PO ot 09.11.2018 1. Ne 196 «O06 yTBepkaeHnH NOpsiIKa OpraHu3a-
IIUU U OCYIIECTBICHHS 00pa30BaTEIbHOM AESITEIBHOCTH 10 TOTIOTHUTEIHHBIM 00-
1eo0pa3zoBaTeIbHBIM IPOrPAMMAaM)).

* Crparerueii pa3sutus Bocniutanusa B Poccuiickoit ®enepanuu Ha nnepuof 10 2025
roga (yTBepxkaeHa pacrnopsikenueM I[IpaButensctBa Poccuiickoit denepanuu oT
29.05.2015 . Ne 996-p).

* [locranoBneHueM I7JaBHOro TroCyJapCTBEHHOIO caHUTApHOTO Bpaya P®D ot
28.01.2021 Ne 2 «O6 yrBepxaenun CanlluH 1.2.3685-21 «I'urnenndeckue HOp-
MaTUBbI U TpeOOBaHMS K 00eCTeueHUI0 0€30MacCHOCTH U (MJIM) O€3BPETHOCTH ISt
YesoBeKka (pakTOpOB CPelbl OOUTAHUS.

[Iporpamma crmocoOCTBYET O3HAKOMIJICHUIO C OpTraHU3AIME KOJUIEKTUBHOTO U
WHUBUTyaJIbHOTO UCCIIEOBaHMs, 00yUYEHHUIO B ICHCTBUH, TO3BOJISIET YEPEIOBATH KOJI-
JEKTUBHYIO U UHAUBUIYAIBHYIO JIESITEIbHOCTh. T€OPETUUECKHUI MaTepual BKIOYAET
B ceOs BOMPOCHI, KaCAIOIINECsI OCHOB MPOEKTHO-UCCIIEIOBATEILCKON e TEILHOCTH,
3HAKOMCTBA CO CTPYKTYpOU paboTHI.
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1.2 HoBu3Ha, aKTyalbHOCTh U MEJaroruyeckas 1eaecoo0pa3HoCTh MPOrpaMMbl

AKTYyaJIbHOCTh NporpaMmsbl. OTIM4UTEIbHBIE OCOOEHHOCTH ITporpaMmsl. I1po-
rpaMMa HampasJieHa Ha ()OPMUPOBAaHUE y yUYaAIIMXCSl CTOMKOM MOTUBALUH AJIs U3y4de-
HUS1 OMOJIOTMYECKUX HAyK, PACIIUPEHNE 3HAHUN 110 OMOJIOTUU U HKOJIOTHH, (POPMUPO-
BaHUE OCO3HAHHOIO OTHOILIEHUS K MUPY >KMBOW ITPUPOABI, pa3BUTHE UHTEpPECA K Me-
JUIMHCKUM HayKaM, MOBBIIIEHHE 00pa3oBaTeabHOro ypoBHs. IIporpamMma gaer Bo3-
MOYKHOCTh YYalllUMCSl BBIOpaTh CBOW «OMOJOTMYECKHUI MyTh», U MOBBICUTH YPOBEHb
MOJITOTOBKH K 3K3aMEHAM.

HoBu3Ha 1aHHo# 00pa30BaTe/IbHOM IPOrpaMMbl B TOM, YTO JTaHHAS POrpamMma

HOCHT Pa3BUBAIOIINIA XapaKTep, eNIbI0 KOTOPOH sBIsETCS (HOpMUPOBAHUE TOUCKOBO-
MCCJIEIOBAaTENbCKUX, KOMMYHHUKATHUBHBIX YMEHUM IIKOJBbHHUKOB, HMHTEJUIEKTA Yy4a-
LIUXCAL.
3aHATUS pa3leNieHbl HA TEOPETUYECKUE U NpakTudeckue. [Ipuuém nedarenbHoCTh MO-
KET HOCUTh KaK IPyIIIOBOM, TaK M WHJIMBUIYAJIbHBIN XapaKTep.
Ilegaroruyeckasi nejiecoo0pa3HOCTb IPOrPaMMBbI 3aKJIIOYAETCSI B TOM, YTOOBI: CIIO-
COOCTBOBATh CUCTEMATU3ALIMN OMOJIOTMYECKUX 3HAHUM, TOJIyYEHHBIX BO BpeMs
o0y4yeHus B 0011e00pa30BaTENIbHOM 1IKOJIE, BOCIIOJHUTH MPOOEIIbI, MOTyYEHHBIE TIPU
M3yYEHUU MpeaAMeTa OUOJIOTUH, PACIIUPUTh UMEIOLIUECS Y YUallluXcs IporpaMMHbIE
OMOJIOrMYeCKHEe 3HaHUS C LEJIbI0 MOJArOTOBKU K 3K3aMeHaM, K IOCTYIICHUIO B y4eO-
HBIE 3aBEJICHUS, a TAK)KE K OMOJIOTrMUECKUM OJIMMITUAAM.

1.3 Lens 1 3aa4M AOMOIHUTEIBHOM 0011€00pa30BaTENbHON MTPOTrPaMMBI

IeJb: co3manne yCinoBUM IS YCIIEIIHOTO OCBOCHHUSI YUAIlIUMUCS IPAKTHYECKOU CO-
CTaBJIAIONIEH IIKOJILHON OMOJIOTMH U OCHOB MCCJIEN0BATEIILCKON NI TEIbHOCTH.
3anaum:
lIpeomemmuvie:

1. ®opMupoBaHHE CHUCTEMBI HAy4YHBIX 3HAHUM O CHCTEME YKUBOW NIPUPOABI U
HayaJIbHBIX MPEACTABICHUHN 0 OMOJIOrMUECKUX 00bEKTax, IPOLECccaX, sIBICHUSX,
3aKOHOMEPHOCTSIX;

Memanpeomemmubie:

2. npuoOpPETEeHHE OTbITA UCTIONB30BAHUS METOI0B OMOJIOTUYECKON HAYKH AJI TIPO-
BEJCHUS HECITIOKHBIX OMOJIOTUYECKUX IKCIIEPUMEHTOB;

3. pa3BUTHE YMEHUW U HABBIKOB MPOEKTHO — UCCIIEA0BATEIBCKON IESITETbHOCTH;

Jluunocmmuvle:

4. MoAroTOBKA yYallMXCsl K YYaCTHIO B OJIMMITUA/THOM JIBM)KEHHH;

5. (opmupoBaHHE OCHOB IKOJIOTUYECKON TPAMOTHOCTH.

[Tpu opranuzanuu o0pa3oBaTENbHOIO MPOIECCa HEOOX0UMO O0paTUTh BHUMAHUE
Ha CIIEAYIOIIUE ACIIEKTHI:

e CoO3/1aHHE MOPT(HONHUO yUEHHUKa, MO3BOJIAIONIECE OLEHUBATh €ro JIMYHOCTHBIH

pocCT;
¢ HCIIOJIB30BAaHUE JJUYHOCTHO-OPHUEHTHPOBAHHBIX TEXHOJIOTUM (TEXHOJIOTHS pas-
BUTHS KPUTUYECKOTO MBIIUICHUS, TEXHOJIOTHSI TPOOIIEMHOTO 00yUYEeHHSsI, TEXHO-
Jorusi O0Oy4eHHs B COTPYIHUYECTBE, KEMC-TEXHOIOTHSI, METOJ IPOECKTOB);

e OpraHu3auus MPOEKTHOM AEATENBHOCTH IKOJIBHUKOB U IPOBEIEHNE MUHH -KOH-
(bepeHIuil, NO3BOJSAIOMIMX IKOJIBHUKAM MPEACTaBUTh UHAUBUIYaJIbHbIE (WU
IPyHIOBBIE) TPOEKTHI IO BEIOPAHHOU TEMe.
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1.4 OcobeHHOCTH BO3PACTHOM IPyMIIbI AETEH, KOTOPHIM apecoBaHa MporpaMmma.

JlaHHas mporpamma MpeaycMOTpeHa Ha 15 4enoBek pa3HOBO3PACTHOM KaTero-
puu Ha 0a3e IIKOJbI.

Ha 3ansTusix yyamuecs onuparoTcs Ha MOJTy4YeHHbIE 3HaHUS 10 OWOJIOTHH, YTO
MO3BOJISIET OBICTPO U JIETKO OBJIAJ/I€BATh HOBHIMU 3HAHUSMM, PABUIIBHO U KaY€CTBEHHO
BBITTOJIHATh MTPAKTUYECKHUE 3aJaHHUS.

1.5 Anpecar nporpaMmmsl, CpPOKH peaIn3aliy, HAPaBICHHOCTh

Ypoeenv npozpammer — 6a30BbIil.

BrimonHeHrEe MHIWBHTYaIbHOTO 3aJJaHUS: CAMOCTOSITEIIBHBIN BEIOOP TeM peOEH-
KOM, MHTEPECHBIX I u3ydeHus. CocTaBieHne MmiaHa padoThl IO U3yUYCHUIO TEMBI,
HaIlUCaHUI0 pabOThI C OMTOPON HA MPE/JI0KEHHBIE MTEJarOrOM BapHaHTHI.

Hanpaenennocmep — EcTecTBEHHOHAy4YHAas.

Aopecam npocpammet: netu B Bozpacte 11 — 18 nert.

B 3TOM BO3pacTe pebeHOK OKa3bIBaeTCs Ha OPOTe peasibHOM B3pOCIION Ku3HH. be3s
JIOCTaTOYHOM YBEPEHHOCTU B ceOe, MPUHATHS ce0sl OH HE CMOXKET ONPEICIUTh CBOU
JTAJIBHEUIINNA Ty Th.

[lenTpanbHBIM k€ HOBOOOpA30BaHMEM IEPUO/A CTAHOBHUTCS CAMOOIMpE/EICHHE,
npodeccuoHanbHoe U JMdHOCTHOE. COo3/aeTCsl Tak HA3bIBAEMbIN KU3HEHHBIN TUIAH:
CTapIICKIACCHUK pEeIIacT, KeM ObITh (MpodecCUOHATBFHOE CAMOOTIPEICTICHUE) U KAKUM
OBITH B CBOEH Oy/IyIIIei >KU3HH (JJMYHOCTHOE MJITM MOPAJIbHOE CaMOOIIpEIeTICHNUE).
Eme onuH MOMEHT, CBSI3aHHBIN C CAMOOIPEACICHUEM, - U3MEHEHHUE Y4eOHON MOTHBA-
nuu.  CTaplliekIacCHUKH, BEAYIIYIO  JIESITEIbHOCTh KOTOPhIX  OOBIYHO  HAa3bl-
BalOT y4eOHO-NIPO(PECCHOHAIBHOM, HAUMHAIOT paccMaTpuBaTh ydyely Kak HEoOXOoIu-
My10 0a3zy, MpeAnochUIKy Oynymieil nmpodeccuoHanbHOM AesTenbHOCTH. X mHTEpe-
CYIOT, NIAaBHBIM 00pa3oM, T€ MPEAMETHI, KOTOPbIE UM OYIyT HYXKHBI B JabHEUIIIEM, UX
CHOBAa HaYMHAET BOJHOBATh yCIIEBAEMOCTh, MOSBISETCS CO3HATEILHOE OTHOIICHUE K
YUEHUIO

Cpoxu peanuzayuu npozpammol.

[Iporpamma paccuntana Ha 3 rona oOyuenus. [IpogomKUTENIPHOCTh OHOTO 3a-
HATHS PAaBHO OJTHOMY aKaJeMHUEeCKOMY Yacy (45 MUHYT).

I ron oOyuenus — 70 yaco. YactoTa 3aHaTHil — 2 paza B HEJEIO 10 45SMUHYT.

II rog o6yuenust — 70 wacoB. YacToTra 3aHsATHI — 2 pa3a B HEAEIO 10 45MUHYT.

III ron 06yuenust — 70 gaco. YactoTa 3aHsATHI — 2 pa3a B HEJENIO M0 45MUHYT.

['pyninbl popMUPYIOTCS ¢ YU4ETOM WHIUWBHUIYAJIbHBIX U TBOPUECKUX CIIOCOOHO-
CTel neTen.

Dopma 3anamuit — rpynnopas. KomuyecTBo ydaniuxcsi B TpyIie MakCUMallb-
Hoe — 15, munumansHoOE — 15.

[Inanupyemsbie pe3yabTaThl

TpeOoBaHusi K YPOBHIO 3HAHMHA, YMEHMHAd H HABBIKOB 110 OKOHYAHMIO
peajiu3anu NPOrpamMMbi:

e HMETh IMpEACTaBICHHE 00 HCCICIOBAaHUM, IPOEKTe, cOope MU 00padoTke

uH(OpMaINK, COCTABICHNUN JOKIa/1a, MyOTMYHOM BHICTYIUJICHUY;

e 3HAaTh, KaK BHIOpATh TEMY UCCIIEAOBAHMS, CTPYKTYPY UCCIEIOBAHMUS;
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e YMETh BHUAETh MPOOJEMY, BBIABUTATh THUIOTE3bl, IUIAHUPOBATH  XOJ
UCCJIeIOBaHUs, J1aBaTh OMpPE/eJeHUsl MOHATUAM, padoTaTh C TEKCTOM, JeNaTh
BBIBO/IbI;

e yMeTh paboTaTh B TpyNIe, MNPUCIYIIUBATHCA K MHEHHUIO YJICHOB TPYIIIIHI,
OTCTauBaTh COOCTBEHHYIO TOUKY 3PECHHUS;

¢ BIAJETh IUIAHUPOBAHUEM U TOCTAHOBKOM OMOJIOTMYECKOTO AKCIIEPUMEHTA.

1.6 IInanupyemblie pe3ynbTaThl

Ilnanupyemuwie pesynomamot

JIuunocmmuoie pezynomamel:

® 3HAHMS OCHOBHBIX MPUHIIMIIOB U MIPABUJI OTHOIICHUS K )KUBOU MPUPOJIE;

® pa3BUTHE TMO3HABATEIBHBIX HHTEPECOB, HANPABICHHBIX HA HM3YYCHHE >KUBOMU
IPUPOJIBI;

e Pa3BuTHe WHTEIUIEKTyaJdbHBIX YMEHHH (I0OKa3bIBaTh, CTPOUTH PACCYXKICHUS,
aHaJIM3UPOBATh, CPABHUBATb, J€1aTh BBIBOJIBI U APYTOE€);

® SCTETUYECKOTO OTHOILICHUS K KUBBIM OOBEKTaM.

Memanpeomemmnboie pe3ynvmamal:
® OBJIQJICHUE COCTABIISIIOLIMMU UCCIIEIOBATEIBCKON U MMPOEKTHON JACSTEIbHOCTHU:
YMEHHUE BUJIETh MPOOJEMY, CTaBUTh BOIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBaTh
OTpeJeNieHus]  MOHATUAM, KiacCcuuIMpoBaTh, HAOIIONATh, MPOBOJIUTH
AKCIIEPUMEHTHI, JI€JaTh BBIBOJBI M 3aKJIIOUYEHUS, CTPYKTYpUPOBaTh Marepuall,
OOBSICHATD, JOKA3bIBaTh, 3AIMILATH CBOU UJICH;

® yMeHHE paboTarh C pPa3HbBIMU HCTOYHHUKAMHU OHOJOTUYECKOW HWH(OpManuw,
aHAJIM3MUPOBATh U OLIEHUBATh HH(POPMAIUIO, TPE0OPa30BbIBATH HHPOPMALIUIO U3
OJTHOU (POpPMBI B IpYTYIO;

® YyMEHHME aJICKBAaTHO HCIIOJb30BaTh pEUYEBbIE CPEACTBA IS JUCKYCCUU U
apryMEHTallud CBOEH TMO3UIMH, CPABHUBATH pa3HbIE TOYKUA 3PEHUA,
apryMEHTHPOBATh CBOIO TOUKY 3pE€HHS, OTCTAaUBaTh CBOIO MO3HUIIMIO.

Ilpeomemmnuie pezyromamoi:
1. B no3naBaTenpHOM (MHTEIUICKTYalIbHOM) cepe:
® BBIJICJICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOJOTHUYECKUX OOBEKTOB U MPOIIEC-
COB;
e Kkiaccudukanus — onpeaeraeHue NPUHAICKHOCTH OMOJIOTUUECKUX 00bEK-
TOB K ONPEAECICHHON CHCTEMaTUY€CKOU TPYIIIIE;
® 00BACHEHHE POJIM OMOJIOTUHU B MIPAKTUYECKOM JIEITEIbHOCTH JTFONICH;
® CpaBHEHHE OMOJIOTHYECKUX OOBEKTOB U MIPOIIECCOB, YMEHUE JIeaTh BHIBOJIbI
Y YMO3aKJIFOUCHHSI HA OCHOBE CPABHEHUS,
® yMeHHE paboTaTh C ONPEICIUTEIAMH, JIA00OPATOPHBIM 000PYIOBAHUEM;
® OBJIQJICHHE METOJaMU OUOJIOTUYECKON HAyKU: HAOMIOACHHUE 1 OTMCAaHUE OMO-
JIOTUYECKUX OOBEKTOB U MPOIIECCOB; MOCTAHOBKA OMOJOTUYECKHUX IKCTICPHU-
MEHTOB U OOBSICHEHUE UX PE3YIbTATOB.
2. B 1IeHHOCTHO-OpUEHTAIIMOHHOM cdepe:
® 3HAHHWE OCHOBHBIX MPABWJI IMOBEICHUS B IPUPO/IE;
® aHaJM3 U OIEHKA MOCJIEICTBUM JAEATETbHOCTH YesIoBeKa B IPUPOJIE.
3. B cdepe TpynoBoii nesTeIbHOCTH:
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® 3HaHWE U COONIOACHNE MPaBUi pabOThl B KaOWHETE OUOIOTHH;
e coOmoieHre MpaBuiI padoThl ¢ OMOIOTrHYECKUMH TPUOOPAMU U MHCTPYMEHTAMH.
4. B acretrueckoit cepe:
® OBJIAJICHHE YMEHUEM OLIEHUBATDH C 3CTETUYECKON TOUKHU 3PEHUS OOBEKTHI KUBOM
MIPUPOJIBI.
Yuawuecs 6yoym sname:

* YyYallWiics yMEET MOHUMATh IIPOLIECCHI, TPOUCXOISIINE B OKPYKAOIIEM MUPE HA
OCHOBE COOCTBEHHBIX HAOIIOJIEHUI U €CTECTBEHHOHAYYHOTO TI01X0/1a, (popMyIu-
poBaTh HAy4YHO OOOCHOBAHHBIEC BHIBOIBIL;

* yyanuiics BiIajJieeT HAaBbIKAMU aHaIMW3a WHMOPMAIMKM U MPEACTABICHUS TEpe]
ayIuTOpUen pe3ybTaToB CBOEH pabOThI;

* YyYallUWCs JIEMOHCTPUPYET OTBETCTBEHHOE OTHOIIEHUE K NPHUPOAE POIHOIO
Kpasi, MPUPOJTHOMY JOCTOSIHUIO CBOEU CTPAHBI, IIJIAHETHI B LIEJIOM;

* yyamuiics BiajgeeT HHPOPMAMOHHBIM MOTEHIIMAIOM O MYTSIX MOCTPOCHUS UH-
JTUBUYyaJIbHOM TPO(PECCUOHAIBHON TPACKTOPHUHU.

Yuawuecs 6yoym ob6yuensi:
* yyanuiics BiajaeeT 1adopaTopHbIMU IPUOOPaAMU;
* JIEMOHCTPUPYET HEKOTOpPbIE MOp(POMETpUUEeCKUe U (PU3NOIOTHUECKUE TTOKA3ATEIH
3JI0POBbSI IKOJIbHUKOB;
® yMEET CTaTUCTHUYECKH 00padaThIBaTh pe3ynbTaThl UCCIIEIOBAHUM;
* yMEET IIPEACTABIIATh CBOU PE3YIBTATHI IEPE]] ayAUTOPUEH;
* ymeeT paboTaTh C HAyYHOM JIUTEpaTypoil;
* ymeeT 0pOopMIITh PE3yJIbTaThl CBOMX MCCIIEIOBAaHUMN B BUJE TE€3UCOB pedeparoB U
cTareu.
Pasnen 2. KoMiuieke OpraHu3anMoOHHO-NEAATOTHYeCKUX YCI0BH i, BKIOYA-
il Gopmbl aTTeCTAlMI)
CrpyKTypa nporpamMmmasli
[Ipu u3ydyeHun pas3nenoB UIKOJIbHUKH CMOTYT MOYYBCTBOBATH C€0sl B POJIM YUEHBIX
13 pa3HbIX obnactelt Ouonoruu. borannka — Hayka 0 pacTeHHsIX. 300JI0THsI — HayKa,
MPEIMETOM U3YyUYEHHsI KOTOPOU SIBJISIOTCA NMPEACTABUTENM 1IapCTBA )KUBOTHBIX. MUKO-
Jorus — Hayka o rpudax. ®usnonorus — Hayka 0 )KM3HEHHBIX ITpolieccax. DKOIOTHUs
— HayKa 0 B3aUMOJICHCTBHSIX OPraHU3MOB C OKpY’Karollen cpenoil. bakrepuonorus
— Hayka o 6akrepusax. OpHUTOJIOTUS — pa3zesl 300JI0TUH, TOCBAIEHHBIH U3YyYSHHIO
ntull. buoreorpadgus — Hayka, KOTOpas U3y4aeT 3aKOHOMEPHOCTU IreorpauuecKkoro
pacnpoCTpaHEHUs U pacipeneneHus oprann3moB. CucteMaTnka — HaydHas JUCLHU-
IUIMHA, O KJIaCCU(UKALIMHU )KUBBIX OPTaHU3MOB. Mop(oI0rus u3ydaeT BHEIIHEE CTPO-
€HUE OpraHu3Ma.
2.1. ConepxkaHue mporpaMmabl
COIEPXXAHUE
MNEPBBIN I'OJl OBYUYEHUS
I[lnanupyemble pe3ybTarhbl:
JIMYHOCTHBIE:
- 3HaHUE OCHOBHBIX MPUHIIMIIOB U MPaBUJI OTHOIIECHUS K )KMBOU MPUPOE, OCHOB 3/10-
poBoOTO 00pasa >KM3HU U 3[0POBbECOEPETaroIUX TEXHOIOTHIA;
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- (bopmupoBaHUE TOHUMAHUS IIEHHOCTHU 3I0POBOTO U O€30MacHOTO 00pasa KU3HMU;

- c(opMHpPOBAHHOCTH MO3HABATEIBHBIX UHTEPECOB U MOTHBOB, HAIIPaBICHHBIX Ha
W3Y4YECHHUE JKUBOW MPUPOABL; NHTEJUIEKTYaJIbHbIX YMEHHUH (JI0Ka3bIBaTh, CTPOUTH pac-
CYXIEHUS, aHATU3UPOBATh, CPABHUBATB, JEJIaTh BBIBOJIBI U JIP.); 3CTETUYECKOTO OTHO-
IICHUS K )KUBBIM OOBEKTaM.

MeTaIIpeIlMeTHLIeZ

- YMEHHE OpPraHM30BaTh CBOIO YUEOHYIO NEATENbHOCTb: ONPENEIATh LENb padOThI,
CTaBUTh 3aa4M, INIAHUPOBATh — ONPENEIATH NTOCIEA0BATEIBHOCTD AEUCTBUI U MPO-
THO3MPOBATh Pe3ynbTaThl paboThl. OCyIIECTBISATh, KOHTPOIb M KOPPEKILIMIO B CIydae
O0OHapyXeHUs OTKJIIOHEHUH U OTIIMYUNA TP CIIMYEHUH PE3YNIBTAaTOB € 3aJaHHBIM 3TaJlo-
HOM. OLleHKa pe3ylbTaToB padOThl — BBIIEICHUE U OCO3HAHUE yYalIUMCS TOTO, YTO
YK€ YCBOEHO U YTO €IIE MOMIEKUT YCBOCHUIO, OCO3HAHUE KAYECTBA U YPOBHS yCBOC-
HUS;

b

- OBJIAJICHUE COCTAaBIAIOIIMMM MCCIIENOBATEIbCKOM M IPOCKTHOW JAESATECIIBHOCTH,
BKJIIOUasi YMEHUS BUAETh IPOOJIEMY, CTABUTh BONPOCHI, BBIIBUTaTh TUIIOTE3bI, 1aBATh
ONpEENCHUS MOHATUSAM, KJIacCU(ULIUPOBATh, HAOMIOAATH, IPOBOAUTH SKCIIEPUMEHTHI,
JIeNaTh BHIBO/IBI M 3aKIIFOUEHUS, CTPYKTYPUPOBATh MaTepuall, 00bSICHATD, JOKA3bIBaTh,
3aIMINATh CBOU UJIEH;

IIpeamerHbIe:

- yMmMeHHue paboTarh C pa3HbIMM HCTOYHUKAMHU HHQPOpPMAIMHU: TEKCTOM Y4YeOHHKA,
HAy4YHO-TIONYJISIPHON JIUTEPATYPOi, CIOBApSIMU M CIPABOYHHKAMU; aHAJIU3UPOBATh U
OLICHMBAaTh HH(POPMAIMIO, TPEOOPa30BbIBATh €€ U3 OAHOU (POPMBI B IPYTYIO;

- YMCHHUC CO3adaBaThb , IIPUMCHATL U HpGO6p&30BI)IBaTL 3HaKH U1 CHUMBOJIbI, MOACIIM H
CXCMBbI IJIA PCIICHUA y‘-I€6HI>IX H ITI03HAaBAaTCJIBHBIX 3aJ1a4

- yMEeHHUE paboTaTh C pa3HBIMU UCTOYHUKAMU OUOJIOTHYECKON MH(GOPMAIIUN: HAXOIUTh
OMONIOTHYECKYI0 MHPOPMAIUIO B TEKCTE yueOHUKA, HAYYHO-TIOMYJSIPHOM JIUTEepaType,
OMOJIOTHYECKUX CIIOBAPSAX M CIPABOYHUKAX.

Yuawuecs 6yoym snamo:

yYMEET BBIICIISATH CYIICCTBCHHBIC TIPU3HAKN OMOJIOTHICCKUX OOBEKTOB (OTIUIH-
TEBHBIX TPU3HAKOB KUBBIX OPraHU3MOB; KJIIETOK U OPraHU3MOB pacTeHUH, TPUOOB U
OaxTepwit;

yMeeT OOBSICHSITh POJIb OMOJIOTHH B MPAKTUICCKON IeITeILHOCTH JIFOICH; MecTa
Y POJIM YEJIOBEKA B IIPUPOJC; POACTBA, OOIIHOCTH MPOUCXOXKICHUS M BOJIIOIUN Pac-
TEHUH U )KUBOTHBIX (Ha IPUMEPE COMOCTABICHUS OTICIbHBIX TPYIIIT); POJIH Pa3IUYHBIX
OpPraHM3MOB B KM3HH YeJIOBEKA; 3HAYCHHS OMOJIOTHUECKOTO Pa3Ho00pasus JIsl coXpa-
HeHus 6uocdepsi;

yMeeT CpaBHHMBATh OMOJIOTMYCCKHE OOBEKTHI M MPOIECCHI, YMETh JC/IaTh BbI-
BOJIbI M YMO3AKJIFOUCHHUS Ha OCHOBE CPaBHCHHUS;
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YMEET BBISBISATH MIPUCTIOCOOIICHHSI OPTAHU3MOB K Cpezic OOUTaHMUsI; THIIHI B3au-
MOJIEHCTBHSI Pa3HBIX BUAOB B 9KOCHUCTEME; B3AUMOCBSI3H MEXKIY OCOOEHHOCTSIMU CTPO-
€HUs KJIETOK, TKaHEH;

Yuawuecs 6yoym obyuensi:

BJIaJICET MpaBUIAMH PAOOTHI ¢ OMOJOTUYECKUMU MPUOOPAMU U UHCTPYMEHTaMuU
(npenapoBaibHBIC UIVIbI, CKAJIBIIEIH, JIYTIbl, MUKPOCKOIIBI).

yMEET CPaBHMBATh OMOJOTUYECKHE OOBEKTHI M MPOIECChl, YMETh JelaTh BbI-
BOJIBI U1 YMO3AKJIFOUEHHSI HA OCHOBE CPaBHEHUS
BBenenue. ( 1 yaca) Bo BBeneHuu ydwammecs 3HAKOMSTCS C IJIAaHOM pabOTHI U
TEXHUKOM 0€30MacHOCTH MPH BHIOJIHEHUH Ja00paTOPHBIX padoT.
1. U3 4ero cocrour pacrenune? (20 yacos.)
CrpoeHue pacTUTENBHON KIETKH.
Teopusa Kopenb. Bunpl kopHeil. BetBnenue kopHs. 3HaueHue kopHs. [loder. Ctpoenue
nobera. Ctpoenue nouek. Bumonzmenenus nooeron
JIuct. Ctpoenue koxuibl Tucta. CTpOEHUE MSIKOTH JINCTA. 3HAYEHUE >KUJIOK JIKCTA.
Brinenenue pacrennem kucinopona. Mcnapenue Bonbl pacteHueM. Jlnucromna.
Creb6enb. Ctpoenue credinsa. OyHKIUU cTeOs
[[BeTok. CTpoeHHE U 3HAUCHUE I[BETKA.
[Tnoaet. Crpoenue u 3HaueHue. CriocoObl pacrpoCcTpaHeHUs
Cems. CTpoeHHE U COCTaB CEMSIH
lIpaxmuxa Jlaboparopnas pabora «CTpOEHHE KOKHUIIBI JIYKay.
Jlaboparopnas pabota «IBUKeHHE [IUTOILIA3MbD»)
Jlaboparopnas pabota «OrnpeeraeHnue 30Hbl POCTa KOPHSI»
Jlaboparopnas pabota «CTpoeHHe MOoYeK»
OnbiT «Boinenenue kucinopoaa pacrearnem». OnbIT «cnapenue BOabl TUCThIMU
[Ipaktruueckas padora «OnpeneneHue Bo3pacTa cTBojia no cnuwiry» Jlaboparopnas pa-
6ora «IlepenBrkeHne BOAbl U MUHEPATBHBIX COJICH 1O cTedmo» JlabopaTopHas pa-
0ora «/[BrmkeHne opraHnYeCcKUX BEIIecTB Mo cTedmo» JlabopaTopHas padora «Ctpo-
enue cemenu (aconu» Jlaboparopnas pabora «CTpoeHue ceMeHH mieHuIn Jlabo-
paropHas padota «CocTaB CEMSH»
2. Kak :xuBet pacrenue? (11 yacoB)
Teopus. Kak nutaercs pactenue? Bo3nymHoe nutanue pacteHuil. [louBeHHOe nuTa-
Hue pacTeHuil. Ynoopenus. Buasl ynoOpenuii. [lutanue 1 poct mpopoCTKOB.
Kak pacret pactenue? Poct kopHelt u modera. Kak MOKHO MOBJIHATH HA POCT PACTECHHUSI.
Bo3speiicTBre 4denoBeka Ha KOPHEBBIE CUCTEMBI KYJAbTYpPHBIX pacTeHui. OOpaboTka
noyBbl. [lonus u ocymenue noussl. @opMUpOBaHKUE KPOHBI pacTeHui. llpuunka u
MUKUPOBKA. JlpInT 11 pactenne? [[pixanue kopHel. /{pixanue nuctbeB. JpIxanue ce-
MsiH. Kak nBuraercs pactenue? JIBuxeHue cTeOs U JIUCTHEB.
Kak npopacraer cems? YcnoBusi npopactanusi cemsiH. Bexoxkects cemsiH. Cpoku 1o-
cesa. [ myOuHa 3a/1€7IKN CEMSTH.
Ilpaxmuxka. IpakTudeckas padora «OOpa3oBaHNe OPTaHUYECKUX BEIIECTB HA CBETY»
[IpakTuueckas pabora «BnusiHue ynoOpeHuit Ha pocT pactenus» [Ipaktudeckas pa-
6ota «IIpumunka rmaBHoro kopHs» [IpakTudeckas padota «Pa3zButue 60KOBBIX MOOe-
TOB»
[IpakTrueckas pabora «BrnusHue pUTOropMOHOB Ha POCT U PA3BUTHE PACTEHUI)
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JIaGoparopHas padora «Pa3Butre mpopoCTKOB»

OnbIT «3HaYeHUEe BO3AyXa ISl pOCTa U Pa3BUTHS KOPHEW

OnbIT «/IpIXaHUE JTUCTHEB

OnbIT «/IpIXaHuE CEMSH»

[Ipaktuueckas padota «IBuxenue ctedins pacrenus» [Ipakruueckas padora «J|Buxke-
HUE JIUCTHEB

[Ipaktuueckas pabota «BinusHue pa3MuHbIX YCIOBUHN HA popacTaHue ceMsiHy [Ipax-
THYecKas padora «OnpeneneHnue BCX0XKECTH CEMSIH»

3. BeipacTu cam. (6 yaca)

Teopus. IlpumeHeHUEe TOJNYYEHHBIX 3HAHUW Ha MpakThke. O3elEeHEHHE MIKOJIbHBIX
kiyM0. [Tocanka u yxoj1 3a pacTeHHUSIMU.

Ilpaxmuxa. Tlpaxtuueckass pabora «llocagka ceMsH B KOHTEHHEpPHI U OTKPBITHIM
rpyHt» [lpaktuyeckas padora «llukupoBanue paccaasl IBETOYHBIX KyasTyp» Ilpak-
TUYeckas padora «Bricasika paccajpl IBETOYHBIX KYJIBTYP B OTKPBITBINA rpyHT» [Ipak-
TUYEeCcKasi paboTa «YXO0Jl 32 IIBETOYHBIMU KITyMOAMM»

4.01 MuKkpockona 10 MukpoouoJioruu (17 yacon)

Teopus. YctporictBo Mukpockorna. [IpaBumna paboTsl ¢ Mukpockornom. [Ipurorosienue
npemnapatoB VICTOpUsT OTKPBITHST MHUKPOCKOIA. YUYEHBIE HCCIEHOBATENH, BHECIINE
BKJIaJ] B U3YYEHUE MUKPOOPTaHU3MOB.

Opaniry3ckuit mukpoouosnor Jlyu I[Tactep (1822 — 1895r), Hemenkuii yuensiit Poobept
Kox

(1843 — 1910r) OCHOBOIIOJIO)KHUKM COBPEMEHHOW MHUKpPOOHOI0runu. OCHOBHBIE
HaIpaBJICHHUs] COBPEMEHHON MUKPOOHOJIOTUN: TEHETUYECKAs! U KIETOUHAsI UHKEHEPHS,
HCIIOIb30BAHUE MUKPOOPTaHU3MOB U MPOAYKTOB UX KU3HENEATEIIBHOCTH B IIPOMBIII-
JIEHHOCTH, CEJIbCKOM XO341CTBE U MEAUIIMHE, T00ObIYa He()TH U METAJIOB, OYMCTKA BOJ,
II0YB, BO3yXa OT 3arpsI3HUTEIIEN, TOANEPKAHUE U COXPAHEHUE TTOUBEHHOTO TIJII00PO-
nusi. YCTpOWCTBO MUKPOCKOIIA U TpaBujia padoTel ¢ HUM. [IpaBuna obpaienus c na-
O6opaTopHBIM 000PYIOBAHUEM.

Xumus U OMoa0oTHsI. XUMHUYSCKUH COCTaB KHUBOW KIIETKH: HEOpraHudeckue (Bojaa
Y MUHEPAJIbHBIE COJIM) U OpraHruYecKue (OCNIKH, KUPHI, YIIICBObI, BATAMUHBI) Bellle-
cTBa. buonorudeckas poib BOAbI B )KUBOU KieTke. DoTocuuTe3. Xnopodwmi. buoo-
TMYECKOE 3HAYCHHE KUPOB, OCTKOB, F3(UPHBIX Macel, YIJIEBOJIOB M BUTAMHHOB IS
KU3HENEATEIIbHOCTA OPTaHU3MOB.

Kietka - equHuLa CTpOEHNUs, KUZHEACATEIBHOCTH, POCTA U PA3BUTHSI OPTAHU3MOB.
MHuoroo6pa3ue kietok. CTpoeHue mpo - U 3YKapUOTUUECKOU KIIETKH. [leeHne KIeTKu.

B3auMocBs3b cTpoeHus U GyHKIUN YacTe U OpraHOUJI0B KJIETKU - OCHOBA €€ 1ie-

nocTHOCTH. CpaBHUTEIIbHAS XapaKTEPUCTHKA KIIETOK PAaCTEHUM, >)KUBOTHBIX, OaAKTEPHIA,
rpudoB. MccnenoBanus npupoabl ¢ TOMOIIbIO MUKPOCKOTA.
Bunbl TkaHel, OTIIMYME pacTUTEIbHON TKaHU OT )KUBOTHOM, 0COOEHHOCTH CTPOCHHUS U
(GYHKIMM TKaHEH.
JleMoHCTpauuu
. Kounnekius roroBbIX MUKPOIIPENApaToB.
Ilpaxmuxka. [paxtudeckas padota Ne 7-16. YcrporictBo mukpockona. [Ipurorosnenue
¥ U3y4eHHe MUKporpenaparoB. [IpaBuia paboTsl ¢ UG POBHIM MUKPOCKOTIOM.
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[IpuroToBneHrne MUKpPONPENAPATOB KIETOK KOXKHIIBI YELITYH JyKa, KIETOK JIUCTA 3JI0-
Jie, TIJI0JJ0B TOMAara, IUIIOBHUKA U JIP.

Pabota ¢ roroBeIMH MpenaparaMmu TKaHEH.

TBopueckas mactepckast «Co3qaHne MOAEIH KIETKU.

5. bakTepuu (7 4)

Teopusa. YcnoBust xu3HM Oaktepuil. dopMa U CTpOCHHE OaKTEpUATBHBIX KIIETOK.
Buemnue u BHyTpeHHue cTpyKTyphl. [loBeaenue 6akrepuii. CiocoObl nutanus. Pac-
npocTpaHeHHe U 3HaueHue Oakrepuii. Poib 6akTepuii B Onocdepe: 6akTepun THUEHUS
— MHUHEpaIu3aIys OpraHuuecKuX BEIIECTB; OaKTepUH MOYBEHHBIE — MOYBOOOpa30Ba-
Hue; 6akTepuu a30THUKCUpPYIOLIEe — 000TalleHIE TOYBHI A30TOM; IMaHOOAKTEPHUH.
3HaueHne OaKTEepUl B KU3HU YEJIOBEKA - OJIOXKUTEIbHAS POJIb B XO3IMCTBEHHOM Jesi-
TEIbHOCTU: MOJIOUHOKHUCIIbIE, OAKTepUU OpOKEHUs; OTpHUIlaTebHasi — THUEHUE MpPo-
IAYKTOB MUTAHUs, MAaTOTEHHBIE OaKkTepun BO30OyAUTETN OOJE3HEH y YeloBeKa, JKUBOT-
HBIX U pacTeHuil. MeToab! 00pb0sI ¢ 6akTepusmu. [lacrepuzanus, crepunsanus, 1€3-
uHpeKIus.

Ilpaxmuxa. Tlpaktuueckas padora Ne 17-19. TloceB 1 HaOmroneHue 3a pocToM OakTe-
puit. bakrepuu 3yOHOrO HanéTa.

bakrepun kaprodeabHOM MaTouKH.

6. IlnecneBbie rpudbI (6 4)

Teopus. T'pubbI mpeacTaBUTENN 0COOOTO IApCTBA KUBOM Npupobl. [Ipuznaku rpuboB.
Knaccuduxanus rppuboB. OcOOEHHOCTH TIJIECHEBBIX TPUOOB.

3HayeHue MmiIecHeBbIX rpuOoB. poxoku. CTpoeHHe U poib JPOAOKEH B )KU3HU YEIIO-
BEKa.

IIpaxkmuxa. Ilpaktraeckas padora Ne 20-22. BeipainiuBanue 1 UCCIETOBAaHUE MIJIECEHHU.
Myxop, [lenumum.

Bnusgnaue TemnepaTypsl Ha pOCT IJIECHEBBIX U IPOKKEBBIX TPUOOB.

7. Bonopocau (8 u)

Teopusi. MUKpPOCKOIIUYECKHUE BOAOPOCIN — TpyNIia HU3IMMX pacTeHuil. OJIHOKIETOU-
HbI€, MHOTOKJIETOYHBIE U KOJIOHHAJIbHBIE BOAOPOCIU. OCOOEHHOCTH CTPOCHHUS U JKU3-
HEAEATENBHOCTH. 3HAUEHNE BOJOPOCIIEN B IPUPOJE U )KU3HU YEJIOBEKA.

Ilpaxkmuxa. TlpakTudeckas padora Ne 23-24. VzyueHne oHOKIETOYHBIX BOJOPOCIIEH
10 TOTOBBIM MUKpOIIpENapaTaM IMpernapaTam.

Bogopocnu — oOurarenu akBapuyma.

8. JIaboparopus «buonnauxkauus» (5 4)

Teopus. buonnaukanys OKpy:xaromen cpeasl. JInxeHonnaukanus. Mitorooe 3ansarue.
Ilpaxmuxa. TlpakTudeckas padbora Ne 25-26.MccnenoBanre TOKCHYHOCTH OTXOJIOB €
ITOMOIIIBIO OBCA MOCEBHOTO.

9. Paccka3bl mo ouosioruu (20 yacos)

Teopus. buonuka, ee Bunbl. HelipoOnoHnuka. ApXUTeKTYpHO-CTPOUTEIbHAS OMOHMKA.
buorek. buomnmernka. buomumukpus. Utorosoe 3ansitue.

Yyenunueckas koHpepeHus. «Beinarommecs 6uonorny. «ctopus Ouomorum.
Konkypc coobmiennii yaamuxcs. «Moe 1r0mumMoe )KUBOTHOE». «17 COBpEMEHHBIX TeX-
HOJIOTUI, KOTOPBIE JIFOJIU [T03aUMCTBOBAJIA Y TTPUPOJIBI.

Ilpakmuxa. 1loaroroBka m 3amyra TBOPYECKUX OTUETOB O MPOBEACHHOW HCCIEAOBA-
TEIIbCKOU padore.
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JlanHbIe 3aHATHS TPOBOASATCS B (hopMe KOH(DEPEHIIUN WU KPYIJIOTO CToJia (B TEUCHHE
roja). Yuaiiyecsl BBICTYNAIOT C KPaTKUMU TBOPYECKUMHU OTYETAMHU MO W3YYEHHBIM
npo0iieMaM, pacCKa3bIBalOT O Pe3yibTaTaXx CBOMX MCCIIEIOBAHUH.
«JladbopaTopus JleBeHryka» (5 yacoB)
Teopusa. Metonpl HaydHOTO UcciaenoBanusd. JlabopatopHoe o6opynoBaHue U IpuOOpbI
JUTSL HAYYHBIX HcclieqoBanuil. Mictopus n300peTeHuss MUKpOCKOTIa, €ro YCTPOUCTBO U
npaBuia padoThl. TeXHUKa MPUTOTOBIEHUS BPEMEHHOTO MUKpoIipenapara. Pucyem no
MpaBujIaM: TIpaBuiIa OMOJIOTHYECKOTO PHCYHKA.
Ilpakmuueckue n1adopamophsie padomol:
- YCTpONCTBO MUKPOCKOTIA
- [IpuroToBiieHre U paccMaTpuBaHUE MUKPOTIPENapaToB
- 3apucoBKa OMOJOTUYECKIX 0OBEKTOB
IlIpoexmno-uccneoogamenvckaa 0eamenabHOCHb:
- Munu — wuccnenoBanue «Mukpomup» (pabota B Tpynmax ¢ MOCIEAYIOMIEH
Mpe3eHTaIue).
11. IlpakTnuyeckas 6oranuka (16 yacon)
Teopus. ®enonorndyeckue HaoOmoneHus. Benenue nHeBHrKa HaOmoneHui. ['epOapui:
o0opynoBaHue, TEXHUKA cCOOpa, BHICYIIMBaHMUS U MOHTUpPOBKHU. [IpaBuia pabota c
onpenenuTensiMu (Te3a, anturesa). Mopdornornyeckoe onucanmue pacTeHU 1o TJIaHy.
Penkue n ucuesaronue pactenusa bamkoprocrana.
lIpaxmuxka. Ilpakmuueckue u 1adopamopmrvie pabomot:
e  Mopdonoruueckoe onrMcaHue pacTeHUM
e OmpeneneHre pacTeHU 1o repOapHbIM o0pa3iaM U B OE3JIMCTBEHHOM
COCTOSIHUU
e MonTHupoBka repbapus
Ilpoekmnuo-uccnedosamenvckan 0eamenbHOCHb:
e C(Coznanue karamora «BupoBoe pa3zHooOpazue pacTeHUld MNPUIIKOIBHOM
TEPPUTOPUIL
e [Ipoekrt «Peakue pactenus KpacHosipckoro kpas»
12. IIpakTuyeckas 30010rus (7 4acoB)
Teopus.
e 3HAKOMCTBO C CUCTEMOM KUBOW MPUPOJIbI, LIAPCTBAMU KHUBBIX OpraHu3mMoB. OT-
JTUYUTETbHbIE TPU3HAKHU )KUBOTHBIX Pa3HbBIX [IAPCTB U CUCTEMATUYECKUX TPYIIIL.
e JKu3Hb )XKMBOTHBIX: OMIPE/ICIICHHUE )KUBOTHBIX IO ClIe/IaM, TPOTyKTaM >KU3HEesI-
TeapHOCTH. OnrcaHue BHEITHETO BUA )KUBOTHBIX 10 T1aHy. O ueM pacckasbi-
BalOT CKEJIEThI KUBOTHBIX (masieoHTosiorus). [luimessie nenouku. JKu3Hb Ku-
BOTHBIX 3UMOU. [Togkopmka mTwil.
Ilpakmuxka.
Ilpakmuueckue u nabopamophuie padomoi:
e Pabota no onpeneaeHnIo KUBOTHBIX
e (CocraBlieHUE MUIIEBBIX LETIOYEK
e OmnpeneneHnue 3KOI0THUECKON IPYIIbI dKUBOTHBIX MO BHEITHEMY BUJTY
o ®deHosOrHMYECKUE HAOMIOACHUS «31UMa B )KU3HHU PACTEHUN U KHUBOTHBIX)
Ilpoekmno-uccnedosamensvckasn 0eamenbHOCHb:
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e Munu — uccnenoBanue «IITUBI HA KOPMYIIKE

e Ilpoext «KpacHasa kHura KuUBOTHBIX KpacHospcKOro Kpas»
13.buonpakruxkym (6 yacos)
Teopus. YuebHO - nccienoBareiabcKkas AesITenbHOCTh. Kak mpaBUIbHO BBIOpATh TEMY,
ONPEAENUTD LIEJIb U 33J]a41 HcclieoBaHus. Kakue CylmecTByI0T METO/IbI UCCIIEI0BAHUMA.
[IpaBuna odopmieHus pe3ynpratoB. Mctounnku naopmarmm (OubmmoTeka, HHTEP-
HeT-pecypchl). Kak opopmuts muceMeHHOE cooOIieHue 1 npe3eHTtanuto. OCBOCHHE U
oTpaboTKa METOJIMK BBIpAIIMBaHUsl OMOKYABTYp. BEITIOTHEHNE CaMOCTOSATEIBHOTO HC-
CJIeI0BaHus MO0 BeIOpaHHOMY Moaynto. [IpeacTaBienue pe3yasTaTtoB Ha KOHPEPEHIIUH.
OTpaboTKa MPAKTUYECKOW YaCTH OJTUMIIUAJAHBIX 33JaHUI C LETbI0 JUArHOCTUKHU TI0-
JyYEHHBIX YMEHUI U HABBIKOB.
Ilpaxkmuxa.
Ilpakmuueckue u nabopamopHuvie padomoi:

e Palora c undopmarueit (mocemeHne OUOINOTEKN)

e  OdopmieHne ToKIaaa U MPE3EHTALMH 110 ONPEIEICHHON TeMe

Ilpoekmnuo-uccnedosamenvckan 0eamenbHOCHb:
Monyab «@PU3H0I0THS PACTEHUI»

e JIBH)KEHUE pACTCHUU

e BimsHME CTUMYIATOPOB POCTa HA POCT U Pa3BUTUE PACTCHUM

e [Ipopacranue ceMsH

e BiusgHME NPUIIUIKA HA POCT KOPHS
Moayab «IKOJOrH4eCKUM MPAKTUKYM»

e OrmpezenieHUE CTENIEHU 3arpsA3HEHUS BO3/AyXa METOAOM OMOHUHIUKALINH;

e OrmpeneneHne 3aMbUIEHHOCTH BO31yXa B IOMELIEHUAX

BTOPOM 'Ol OBYUYEHHUSA
Ilnanupyembie pe3yabTarhbl:

JIn4HOCTHBIE:
- (hopMHpPOBAaHUE OTBETCTBEHHOIO OTHOIIECHHUSI K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH
K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBALIMM K OOYYEHHIO U MO3HA-
HUIO

- opMHUpOBaHKE TUYHOCTHBIX MPECTABICHUH O IIEHHOCTH IIPHUPO/IbI, 0CO3HAHWE 3HA-
YUMOCTH U OOITHOCTH TI00AIBHBIX MTPOOJIEM YEITOBEUECTBA;

- hhopMupOBaHNE KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOIIIEHUH W COTPYIHUYCCTBE
CO CBEPCTHHUKAMH, CTAPIIMMH M MIIAJIIIAMH B IpoIllecce oOpa3oBaTeiabHOM , 00IIe-
CTBEHHO TOJIE3HOM, y4eOHO-UCCIIEeN0BATEIbCKON, TBOPUECKONW U JIPYTUX BHIIOB JICsI-
TEIBHOCTH.

MertanpeaMeTHble:

- yMeHue paboTaTh C pa3HbIMU HMCTOYHUKAMHU HMH(GOpPMALUU: TEKCTOM ydeOHHUKa,
HAy4YHO-TIOMYJISIPHOM JIMTEPATYpPO, CIOBApSIMU U CHPABOYHHUKAMMU; aHAJIU3UPOBATh U
OIICHUBATh MH(POPMAITHIO, TPEOOPA30BLIBATH €€ U3 OAHOU (POPMBI B IPYTYIO;
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- YMCHHUC CO311aBaTh , IPUMCHATH U HpeO6paBOBBIBaTB 3HaKul U CMMBOJIbI, MOACIIM H
CXEMBbI OJIA pCIICHUA y‘{€6HBIX U I1I03HABATCJIBHBIX 3aJ1a4

- yMEeHHE paboTaTh C pa3HBIMU HCTOYHUKAMU OUOJIOTHYECKON MH(GOPMAITUN: HAXOIUTh
OMoNoTHYECKyI0 HHPOPMAITHIO B TEKCTE yUeOHWKA, HAYYHO-TIOMYJISIPHOM JIMTepaType,
OMOJIOTHYECKHX CIIOBAPSAX U CIPABOYHUKAX

IIpeamerHbIe:

-00BsCHCHHE POJIM OMOJIOTUU B MPAKTHUCCKOW JCSITEIBHOCTH JIFONEH; MECTa U POJIU
YeJIOBEKa B MPHUPOJIC; POJICTBA, OONTHOCTH MPOUCXOXKICHUS U SBOJIIONUNA PACTCHUHN 1
’KUBOTHBIX (HA TIPUMEPE COMOCTABJICHMS OTICIBHBIX TPYIII); POJIU PA3IUIHBIX Opra-
HU3MOB B J)KM3HH Y€JI0BEKa; 3HAYCHUS OMOJIOTHICCKOTO Pa3HOOOpa3Hs I COXPAHCHHUS
ouocdepsr;

-(popMHUpOBaHUE OCHOB 3KOJIOTMYECKOW FPAMOTHOCTH : CIOCOOHOCTH OLIEHUBATh I10-
CJIEJICTBUS JEATEIBHOCTH YEJIOBEKA B IPUPO/JIE, BIUAHKE (DAKTOPOB PUCKA HA 3JOPOBbE
YEJI0BEKA.

Yuawuecs 6yoym 3nams:

yMEET aHAJIU3UPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATH U 00001aTh (HaKThl U
SIBIICHUSL. BBISBIIATH MPUYUHBI U CICACTBUS POCTHIX SIBICHHM.

yMEET OCYIIECCTBIATh CPAaBHECHHE, CEPHAIMI0 M KIACCH(PUKAIIUIO, CaMOCTOS-
TEJTHLHO BBHIOMpPAs OCHOBAHUS M KPUTCPUHU VI YKa3aHHBIX JIOTHUCCKUX OTICPAIIHiA,
CTPOUTH KJIACCHU(PHUKAINIO HA OCHOBE TUXOTOMUYECKOTO JIeJICHUs (Ha OCHOBE OTpPHIIA-
HHUS).

YMEET CTPOUTH JIOTHYECKOE PACCYKIICHHE, BKIIOYAIOIIEE YCTAHOBJICHHE IPH-
YUHHO-CJIEJCTBEHHBIX CBA3CH.

yMEET CO3/IaBaTh CXeMAaTUYECKUE MOJIEIH C BbIICJICHUEM CYIIECTBEHHBIX XapaK-
TEPUCTHK OOBEKTA.

YMEET COCTABIIATh TE3UCHI, PA3JIMYHbIC BUJBI MJIAHOB (IIPOCTHIX, CIOXKHBIX U
T.11.). [IpeoOpazoBbIBaTh HH(MOPMAIIMIO U3 OJHOTO BHIA B APYroi (TaONHILy B TEKCT U
np.).
Yuawuecs 6yoym o6yuensi:

yYMEET BBIUUTHIBATH BCE YPOBHU TEKCTOBOUW MH(POPMAITUH.

YMeeT onpenensaTh BO3MOXHbIE UCTOYHUKHA HEOOXOIUMBIX CBEJICHUMN, TIPOU3BO-
JUTh MOUCK MH(OPMAIMU, aHAJIU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTD.

BJIajIeeT CpeACTBOM (OPMHUPOBAHUS MTO3HABATEIBHBIX CIY)KUT y4eOHBIA Mare-
pual, u Ipex/e BCero MpoayKTUBHBIC 3a/IaHus yUeOHHKA.
Beenenune (2 yac). Bo BBeieHUM ydaiuecs 3HaKOMSTCS C TIJIAHOM Pa0OThl M TEXHUKOM
0€30MacHOCTH MPHU BBINIOJHEHNUHU J1a00paToOpHBIX padoT.
Tema 1. Ilurosiorust u rucrosiorus (15 yacon)
Teopus. Ctpoenue kinetku. Opranonabl. JKU3HEHHBIA UK KIETKU. KileTKU KUBOT-
HBIX U pacTeHui. [ ucTosorus — Hayka o TKaHAX. Buabl TKaHEH OpraHn3Ma 4esaoBeKa.
CBs13b cTpoeHUS U QYHKITUN KIIETOK M TKaHEH.
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Ipaxmuxa. J1.p. Nel Crpoenue yBenuuutenbHbIx npuoopos. JI.p.Ne2 N3yuenne Muk-
ponpenaparoB pa3nuuHbIX KIeToK. JI.p.Ne3 CpaBHEHHE KIETOK )KMBOTHBIX, PACTEHUN,
npoctermux. JI.p.Ned 3yuenue Tkaneit opranusma yenoseka. JI.p.NeS N3rotosienue
MUKpOIpenapara cocko0a IeKu.

Tema 2. OcHOBBI MUKpPOOHOJIOTHM U BUpYycoJorum (19 yacoB)

Teopus. baktepuu: CTpOEHHE, pa3MHOXKEHUE, cucTemaruka. [1necuneBbie rpudsl. CTpo-
enue. Pasmuoxxenue. Cucremaruka. [lutanue u gpixanue. ABTOTpodbI U reTepoTPOPHI.
Hpoxoxu. Xemocuntes u ¢porocunte3. CanpoTtpodsl 1 napa3uTsl. bakrepuaibHble 3a-
Oonesanus. Jleuenne m mpodwraktuka. [ pruOkoBeie 3a0oneBanus. JInyHas rurueHa.
Bupyconorus — Hayka o Bupycax. CTpoenue u (pu3noiaorus BUpycoB U OakTeprodaros.
Bupycusie 3a6oneBanus. Bupyc CIINda. \

Ilpaxmuxa. J1.p. Ne6 N3roroBinenue mukponpenapara 3yonoro nainéra. JI.p.Ne7 Uzro-
TOBJIEHME MUKPONpPENaparoB Mykopa wiu nenuuuiia. JI.p.Ne8 Mzyuenune npoxoxei.
Tema 3. IlapasuTtosioruss 1 ummyHuret (18 yacon)

Teopusa. IMMyHUTET U 310pOBbE YenoBeKka. Buapl uMMmynurera. Mexanusm. Hapyiue-
HUSI UMMyHUTETa. Ajuieprud. UMMYHUTET U mapa3uThl. DKTO- U dHAONapa3uTsl. Mx
Bujibl. [IpucnocoOnenust k nmapasutusmy. [lnockue uepsu. Knaccudukanus. L{ukisn
paszsutus. Kpyrisie uepBu. Kiaccudukanus. [uknsr pazsutus. [IpodunakTuka reib-
MHUHTO30B. DKTOIMAPA3UThl — IEPEHOCUUKH Pa3IUdHbIX 3a0osneBanuii. Manspus. Con-
Has Oosie3Hb. B, kiemm, 6;10xu — nepeHocunku 3adoneBanuii. Tud. Yyma. DHile-
(danut. boppba ¢ mapazutamu.

Tema 4. «Muxosorus. CucremMarnka jJiekapcTBeHHbIX pactenuii (10 yacos)
Teopus. Muxonorust — Hayka o rpubax. Cucremaruka rpu6oB. lllnsnounbie rpuosbI.
I'puObI1 — mapazutel. MectooOuTanus. Mukopuza u cumomo3s. Anosuteie rpudsl. Onpe-
neneHue sinoBUThIX rpuboB. [locneactBus orpasienus. Jleuenue. Ilonb3a rpubos.
Ilpaxmuxka. JlexkapcTBeHHbIe pacTeHus. [onoceMenubie. X 3HaueHUE I 310POBbS
yenoBeka. [lokpeitocemennnie. Knaccudukamus. Pabora ¢ onpenaenurenbHbBIMU Kap-
TOYKaMH, orpenenuTessiMu pactennil. [Ipakruueckas pabora «Pabora ¢ onpenenure-
JISIME

Tema 6. Xumus B ueHTpe ectectBo3Hanus (18 yacoB)

Teopusa. Xumus Kak 4acTh €cTeCTBO3HAHUA. [IpenmeT xumun. XuMusi — 4acThb ecre-
CTBO3HaHUs. B3aMMOOTHOIIIEHUS YeI0OBEKa U OKpYyXkatroliero Mmupa. [Ipeamer xumuu.
Odusnueckue tena | BemectBa. CBoiicTBa BeuecTB. [[puMeHeHrne BEnecTB Ha Oc-
HOBE X CBOWCTB.

HaGmronenue u 3KCOEPUMEHT KAaK METONbl M3YUYEHUsI €CTECTBO3HAHMSI U XUMHHU.
HaGnronenue kak 0CHOBHOM METO/1 ITO3HAHUS OKPYXKAIOILEro MUpa. YCIOBHsI MPOBeE-
neHust HaomoaeHus. ['unoresa. JkcrnepuMeHT. BoiBon. Crpoenue miamenu. [lpax-
muxka. JlJaboparopust 1 06opyaOBaHHeE.

MonenupoBanue. Mogenb, MoaenupoBanue. OCOOEHHOCTH MOJIEIUPOBAHUS B T€O-
rpadun, ¢usuke, ouomorunn. Momenu B Ouonoruu. Mymspku. Mogenn B (Qusuke.
OnexrpodopHas mamuHa. [eorpaduueckue Momenu. XUMAYECKUE MOJICTH: TIPE/-
METHbIE€ (MOJENU aroMa, MOJIEKYJ, XUMHUUYECKUX U TMPOMBIIIIEHHBIX MPOU3BOICTB),
3HAKOBBIE, NI CUMBOJIbHBIC (CUMBOJIBI 3JIEMEHTOB, (DOPMYJIbI BEIIECTB, YPAaBHCHHUS
peakuui).

Xumudeckue 3HaKd U HopMynbl. XUMUYECKHUM 3JIEMEHT. XUMHUUYECKUe 3Haku. UMx
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o0o03HaueHue, MpPOou3HoIIeHne. XuMHUeckue popMyinbl BemecTB. [IpocTeie n caox-

Hble BenlecTBa. MHaekcsl u kordduireHTsl. KauecTBeHHBIN U KOTUYECTBEHHBIHN CO-

CTaB BEIIECTBA.

Xumust U pu3uKa. YHUBEPCAIbHBIN XapaKTep MOJI0KEHUN MOJIEKYIIIPHO-KUHETUYe-

ckoiiteopun. [loHsTus «arom», «moiekyna», «uon». CtpoeHue Bemecrsa. Kpucran-

JUYECKOE COCTOSIHME BellecTBa. Kpucraimmyeckue pemeTKH TBEPIbIX BEIIECTB.

Huddysusa. bpoyHoBckoe nBukeHue. BelectBa MONEKYISIpPHOTO U HEMOJEKYISP-

HOT'O CTPOCHUSI.

Arperarubie cocTosiHus BeriecTB. [loHATHE 00 arperaTHOM COCTOSHUHU BEIIECTBA.

dusnueckne U XUMUIecKre siBieHus. ['a3000pa3Hbie, )KUAKUE U TBEPIbIE BEIICCTRA.

AMopdHBIE BEIIECTBA.

Xumus u reorpadus. CtpoeHue 3emiu: sapo, MaHTHs, Kopa. Jlutocdhepa. Mune-

panbl ¥ ropHbIC MOPO/Abl. MarmMaTuueckue U 0CalouHble (HEOpraHUYEeCKUe U opra-

HUYECKHE, B TOM YHCIIE U TOPIOUKE) TTOPOJIbI.

Xumust 1 OMoNorusi. XMMUUYECKUH COCTaB KMBOM KIIETKH: HEOpraHu4eckue (Bojaa u

MUHEpaJbHBIE COJIM) U OpraHnyeckue (OeNKu, >KUPHI, YIIIEBOAbl, BUTAMHUHBI)BEIIIC-

cTBa. bronoruyeckas posb BOIbI B )KUBOU KieTke. DPorocuuTe3. Xnopoduui. bruo-

JIOTUYECKOE 3HAYCHHUE JKUPOB, OCIKOB, dIPUPHBIX MAaCEl, YIIIEBOJIOB U BUTAMUHOB

IUTS1 SKU3HENIESI TEIbHOCTH OPTaHU3MOB.

KauectBenHbie peakuun B xuMuu. KauecTBeHHblE peakuuu. Pacrno3HaBaHue Be-

IIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKINNA. AHAIIMTHYECKAN curHai. Onpenense-

MOE€ BEIIIECTBO U PEAKTUB Ha HETO.

TexHuka 6e3onacHoCcTU. Mephl OKa3zaHMs IEPBOI HOMOIIIH.

O6GopynoBanre XUMHYECKOW mabopatopuu. JlaboparopHass mocyna. PeakTuBbl.

OcobeHHocTUPabOTHI B Ta00OpaTOPHUH.

PacnionoxkeHne  3IEKTpUUECKHUX BBIKJIFOUATENICH,  BOJIOMPOBOJIHBIX
KPaHOB, CPEIACTBIIOXKAPOTYIICHUS, METUIIMHCKON anTEeYKy nep-

BOM MOMOIIN B KaOUHETE.

JlemoHcTpanumn

- Konnekus pa3nuuHbIX mpeaMeToB Win GpoTorpaduii mpeIMeToB U3 aTFOMUHUS TS
WJUTIOCTPAIH UJIEU «CBONCTBA — MPUMEHEHHE).

- YueOHoe 000pynoBaHue, UCTIOIB3YEMOE Ha YPOKax (PU3UKH, OMOJIOTUH, reorpaduu u
XUMUH.

- DnexrpodopHas mamurHa B aeicTBuu. [eorpaduueckue monenu (rmolyc, Kapra).
buonornyeckue Monmenu (MyJsiKu OPTaHOB M CUCTEM OPTaHOB PACTEHUH, )KUBOTHBIX
1 yenoBeka). Ou3nueckue U XUMUIECKUE MOJIENTA aTOMOB, MOJIEKYJT BEIIECTB U KPH-
CTAITNYECKUX PEIICTOK.

- OObemMHBIC U MAPOCTEPIKHEBBIE MOJETHN BOJBI, YIIEKHCIOTO U CEPHHUCTOTO Ta30B,
MeTaHa.

- OOpa3siibl TBEpABIX BEIIECTB KPUCTAUIMUECKOTO CTPOCHUS. Mojenu KpucTauTnde-
CKHX PEIICTOK.

- Bona B Tpex arperatHbIX cocTOSHHSIX. KOMIEKIIUS KpUCTAIITNIECKUX U aMOP(HBIX
BEIIECTB U U3JICTUIN U3 HUX.

- Konnekiust munepaioB (J1a3ypuT, KOPYH/I, XaJIbKOTTUPHUT, (DIFOOPHT, TAJIHT).
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- Konmnexkmust ropHbIX mopos (TpaHuT, pa3iudHbie (OPMBI KaIbIIUTa — MEN, Mpa-
MOD,U3BECTHSIK).
- Komnexkiust roprounx ickonaembix (HeTh, KAMEHHBIN YTOJb, CIIAHIIBI, TOP®).

JleMOHCTpalMOHHBIE IKCIIEPUMEHTBI

- HayuHnoe HaOmonenue u ero onucanue. M3yueHue cTpoeHus INIAMEHHU.

- CniupToBas SKCTpaKLUs XJI0pOoPUILIa U3 3€JIEHBIX JTUCTHEB PACTCHHIA.

- «IlepenuBaHue» YITIEKUCIIOTO ra3a B CTAaKaH Ha YPaBHOBEIICHHBIX BECAX.

- KauecTBeHHas peakuus Ha kuciiopo. KauecTBeHHas peakuys Ha YIJIEKUCIIbIN ras.
JlaGopaTopHbie ONBITHI

- PacnipocTpanenue 3amaxa oJieKojioHa, TyXOB WIH JIe30[l0paHTa Kak npoiuecc nuddy-
3UH.

- HaGmtonenne 6poyHOBCKOTO IBMYKEHUSI YACTUYEK YEPHOM TYIIHU MO MUKPOCKOIIOM.
- Iuddy3us nepmanranata Kaius B KEJIaTHHE.

- O6HapyxeHue 3(QUPHBIX Maces B aneJIbCUHOBON KOPOUKE.

N3y4yeHune rpaHuTa ¢ MOMOILBIO YBETUYUTEIBHOTO CTEKJIA.

- Onpenenenue copepxaHus BOJIbI B PACTEHUU.

- OOHapyKeHue Macia B CeMEeHax IMOJICOJIHEYHUKA U TPELKOTO Opexa.

- OOHapyx)eHHe KpaxMalia B MIIEHUYHOU MYKE.

- BzaumoneiictBue acKOpOMHOBOM KUCIIOTHI ¢ MojoM (ompeaesenue ButamuHa C B
Pa3JIMUHBIX COKaX).

- [IpogyBaHue BBIABIXa€MOTO BO3/1yXa Y€pe3 N3BECTKOBYIO BOJY.

- OGHapyxeHne U3BECTKOBON BOJIbI CPEU PA3IUYHBIX BELIECTB.

JlomaniHue onbITHI

- M3roToBnenne Mozieneil MoJeKysl XUMHUECKUX BEIIECTB U3 MIACTHIINHA.

- Anddysus caxapa B Boze.

OnBITHI C MYCTOM 3aKPBITON MIACTUKOBON OYTBHUIKOM.

- OOHapyxeHue KpaxMalia B MPOAYKTaX MUTAHUS, sIOJTOKaX.

Ilpakmuueckas paboma Ne 1-2. 3nakoMcTBO ¢ 1abopatopHbIM 060opynoBanueM. [1pa-
BUJIATEXHUKH Oe3omacHocTU. «lllecTh mpaBui TEXHUKHU 0€30MMaCHOCTI.
Ilpakmuueckaa paboma Ne 3-5. «TunoBble IpaBuiIa TEXHUKHU JaOOPATOPHBIX PabOT.
JlaboparopHoe obopynoBanue u nocyaa. Pabora co cnupToBKo#, ¢ BecaMu, MEPHOU
nocynoi. Apeomerpsl. Pabora ¢ xumudeckumu peaktuBamu. OdopmiieHne xoaa dKc-
MepUMEHTa U erope3ynbpraTtoBy. «HabmoneHue 3a ropsiieit cBeuoil. YCTponucTBo U pa-
00Ta CIIUPTOBKUY.

Tema 6. ITH 00bIYHbIE HEOOBIYHBIE BelecTBa (19 yacoB)

Teopus. BemecTBa BOKpPYT HAac, X 3HAYCHUE IS YEJIOBEKa.

Posnb moBapeHHO! conu B 0OMEHE BEIIECTB YeIOoBeKa U KUBOTHBIX. CoJieBOM OanaHC
B OpraHusMeuesioBeka. [loyyeHue noBapeHHON COJM U €€ OYMCTKA.

Kpucrannsl Oonbiine u Manenbkue. Kak pactyT kpucraimibsl? MeToibl BbIpallliBaHUs
KpHUCTAJIOB.

I'mapocdepa. KpyroBopot Bojibl B IpUpO/IE, €r0 3HAYEHUE B COXPAHEHUH MPUPOIHOTO
PaBHOBECHSI.

Bona. Boma B Mmacmrabe mranetsl. Boga B opranusme denoBeka. IIpecHas Boja u ee
3arachl. IKOJIOTUYECKUE TPOOIEMbI YUCTOM BOJIBI.
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XKectrocTh BoabI, BUABL. METObI, MPUMEHSAEMbIE AJI1 OYUCTKU BOABI, UX 3()PeKTHB-
HOCTh. UTO Takoe KUCIOTHBIE IOKIU U KaK OHU 00pa3ytoTcsa? PonHUKOBBIE BOJIBI.
llpaxmuxa. Ilpakmuueckasa padoma Ne6-8:«OuuncTka 3arpsA3HEHHON MOBAPEHHOM
coiii. BeIpalnBaHre KprUCTaIIIOB MOBAPEHHOM COJIH.

BripamuBanue KpUCTamioB METHOTO M KEJE3HOTO KyIOPOCOB METOAOM MEJJIEHHOTO
MCIIAPEHUSHACBIIIICHHOTO PAaCTBOPaY.

Ilpakmuueckaa paooma Ne9-11:«Crnoco6s1 ouncTku Boabl. CpaBHEHHE BOJOTIPOBO/-
HOM M TEXHWYECKOW BOJBI IO 3amaxy, IIBETY, MPO3pavyHOCTH, IIIOTHOCTH, pH, omnpene-
JICHUIO TEMIIEPATyphl KUTICHUS BOJIbI, HAJIUYHUIO OCAJKa MMOCJIe OTCTauBaHUs, IPUTOI-
HOCTH JIJIsl UCTIONIb30BaHus. MccnenoBanre ocaakoBy.

Ilpaxmuueckan paboma Nel2-13:«OnpeneneHue U yCTpaHEHUE KECTKOCTU BOIBD.

Ilpumeyanue: O4nucTKa BOABI OT TBEPABIX MPUMECEH, OT KUJIKHX U Ta3000pa3HbIX
BemecTB. (B3Becu:necox + H,O; men + H,O; macno + H,O; H,O + uepHuina, Bo-
poHKa, (puibTp, Koiba, ACNUTEThbHAs BOPOHKA, BBITAPUTEIbHAS Yalllka, CIIMPTOBKA,
CIIUYKH, JIepKaTeb 1 MPOOUPKH, MPoOUpKHU.) KeCcTKOCTh BO/IbI: MOCTOSIHHASI, Bpe-
MeHHas, o6mas. CriocoObl ycTpaHeHHsl kecTKocTH Boabl. (O6pasubl Boasl; Na,COs,
Ca(OH),, narpeBanue, CHUPTOBKA, CIIMYKH, JE€PKATEb JIs1 TPOOUPKU, TPOOUPKHU.)
Tema 7. SIBjenusi, npoucxoasinue ¢ Bemecrsamu (11 yacon)

Teopus. Paznenenue cmecei. CriocoObl pazaeneHus cMeced U ouncTka BemiecTB. He-
KOTOpbIE MPOCTEMIINE CIIOCOOBI pa3IeNeHUsl CMECEM: TPOCEUBAHUE, PA3ICICHUE CMe-
cell MOPOIIIKOB KeJie3a U Cephl, OTCTauBaHUE, JIEKaHTaIlUs, LICHTpU(yTrupoOBaHUE, pa3-
JIeJICHUE C TTOMOIIBIO JETUTEILHON BOPOHKH, (GUIbTpoBaHue. OUIbTpoBaHUE B 1a00-
paropuu, ObITY M Ha npou3BoacTse. [lonsatue o punbrpare. Agcopouus. [lonstue 06
aacopOIuu 1 ancopOeHTax. AKTUBHPOBAHHBIA Yrojb KaK Ba)KHEHIIMI aJCcOpOEHT.
YCeTporcTBO MPOTUBOrasa.

JucTtmsanus, uin neperonka. Juctmuisanus (meperoHka) Kak Mmporecc BhIACICHUS
BEIECTBA M3 JKUJKOM cMecH. JIMCTHIITMpOBaHHAs BOAa M 00JIaCTU €€ TIPUMEHEHUSI.
Kpucrannuzanus wim BeinapuBanue. Kpucramimsaius 1 BeInmapuBaHue B jgaboparo-
puu (KpucTamumm3aTopsl U GpapPopoBbie YaIlIKu Il BbinapuBanus) u npupose. [lepe-
rouka Hegtu. Hedrenpoaykrsl. @pakiimoHHas IEPETOHKAKUIKOTO BO3IyXa.
XUMHYECKUE PEAKLUU. YCIIOBUS NMPOTEKAHUS U MPEKPALICHUS XUMUYECKUX PEAKLINM.
XHUMHUUYECKUE PEAKIIUHU KaK IPOLECC MPEBPAILICHHS OJTHUX BEIIECTB B IpYrUe. YCIOBHS
MPOTEKAHUSI XUMUUECKUX peakinil. ConpuKOCHOBEHUE (KOHTAKT) BEIIECTB, HarpeBa-
Hue. Karanuzarop. UHrubutop. YnpasineHue peakuusiMi TOPEHHUS.

[Ipyu3Haku XxuMu4eckux peakuui. [Ipu3HakM XMMHYECKMX PEaKUUi: W3MEHEHHE
1[BeTa, 00pa30BaHME 0CAJIKa, PACTBOPEHUE MOJIYYEHHOIO OCa/ika, BbIJEICHHUE rasa,
MOSIBJICHUE 3aaxa, BBIJEICHUE U HU MOTIONIEHUE TeTIOTHI.

JdemoHcTpauuu

Owerp HloTtTa. Boponka broxnepa. YcranoBka /yist puIBTPOBAHUS TTOJT BAKYYMOM.
Pecrimparopubie macku U MapieBbie OBs3KU. [IpoTtuBoras u ero ycrpouctso. Ko-
nexumst «<Hedts u HedrenpomyKTh».

JleMOHCTpalMOHHBIE IKCIIEPUMEHTBI

Pa3nenenue cmMecn mopouika cepsl U KEJIE3HbIX OIMHIIOK.

Paznenenune cMecu noponika cepbl ¥ ecKa.
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Paznenenne cMecru BOJBI M PACTUTEIBRHOIO Macjia C MOMOIIBI LEIUTEIbHOU BO-
POHKH.

- [lonmydyeHre OUCTUILUTMPOBAHHOW BOJBI C MOMOIIBIO JIAOOPATOPHOM YCTAHOBKH IS
NEPETOHKU KUAKOCTEM.

- Paznenenne cMecu nepMaHraHara U Juxpomara Kajus CrocoooM KpuCTauTH3alluu.
- B3auMopneicTBrE KeNE3HBIX ONMUIOK M MOPOIIKA CEPBI IPU HATPEBAHUH.

- [lonyueHue yriaekucaoro ra3a B3auMoJIeCTBUEM MpaMopa ¢ KUCIOTOM U 0OHapy-
KEHUEETO C MTOMOIIBIO NU3BECTKOBOM BOJIBI.

- Karanutnueckoe pa3ioKEHUE NEepOKCHIa BOAOPOA (KaTaiu3arop
muokcuamaprasia (I1V)).

- OGHapyxeHue pacTBOpa MIETOYH ¢ IOMOIIBIO HHIUKATOPA.

- B3aumogeiicTBue pacTBOpa NMEpMaHraHara KaJiusi U pacTBOpa AUXPOMATA Kaus C
pacTBOpPOM Cylb(uTa HATPUS.

- BzanmogeiicTBue pacTBopa epMaHraHaTa Kajaus ¢ aCKOpOMHOBOM KHUCIOTOM.

- B3anmoneincTBue XJOpHaa JKele3a C JKEJITOM KPOBSIHOUW COJIbI0 M THUIPOKCHIOM
HaTpusl.

- BzaumogeiictBue runpoxcuna xenesa (I11I) ¢ pacTBopom comstHOM KUCIIOTHI.

lIpaxmuxka. JabopaTopHbIe ONBITHI

- AacopOuust KyKypy3HbIMH Maj0YKaMH MapoB MaxXy4ynX BEIIECTB.

- M3ydeHue ycTpoicTBa 3aKUTAJIKU U TUIAMEHHU.

JlomaniHue onbITHI

- Paznienenue cMecu cyxoro MoJIoka U pE4HOTO MeckKa.

- OTcTanBaHue B3BECH MOPONIKA JJIsl YUCTKU MOCY/bI B BOJIE U €€ JCKAHTAIUS.

- AncopOiusi aKTUBUPOBAHHBIM YTJIEM KPACSIIIUX BEIIECTB METNCH-KOJIBI.

- PacTBopenue B Boze Tabnerku acnupuna YIICA.

- [IpuroroBiieHne N3BECTKOBOW BOJIBI U ONIBITHI C HEM.

- U3yuenue cocraa CMC.

Ilpakmuueckaa paboma Ne 14. BripanyBanue KpUCTAIJIOB COMU (JTOMAIIIHUAN DKCTIe-
PUMEHT).

Ilpaxkmuueckasa paooma Ne 15. OuncTka NTOBAPEHHOU COJIH.

Ilpakmuueckasa padoma Ne 16. VI3ydenue npouecca KOPpO3HuH Keyes3a.

Tema 8. Pacckasbl mo xumuu (11 4acos)

Yuenuueckas xonghepenyua. «Bpigarommecs pycckue yuyeHble-XUMUKW». «lctopusd
XUMUN.

Konkypc coobwenuii yuawguxcsa. «Moe 1100MMO€ XUMHUYECKOE BEILIECTBOY (OT-
KPBITHE, TOJIyYEHUE Y 3HAUYCHHE).

Konkypc yuenuueckux npoexmog. KoHKypcC MOCBSIIEH U3YYEHUIO XUMUYECKUX PEaK-
nui. [loaroroBka u 3ammrTa TBOPYECKUX OTYETOB O MMPOBEACHHOM UCCIIEN0BATEIHCKOU
pabore.

JlaHHbIC 3aHATHS TPOBOATCS B (POPME «KPYITIOTO CTOIa» WU MIKOJLHON KOH(pEPEH-
U (B TEUCHUE rojia). Yyalrecs BhICTYMAIOT C KPATKUMH TBOPUYECKUMU OTYETAMH T10
M3Y4YEHHBIMITPOOIEMaM, PacCKa3bIBAIOT O PE3yJIbTaTax CBOUX MUCCIEIOBAHUM.

Tema 9. Xumus B 0bITy (13 4acos)

Teopus. Buapl OBITOBBIX XUMHUKATOB. MbLI0 U Moronue cpeactsa. Conu U 1enoyu B
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COCTaBE MOIOIINUXCPEACTB. XUMYUCTKA HA JOMY.
Kectrkocth Boabl. YMsrueHue Boapl. Cofa nuieBast Wiv ABYYITIEKUCIbIA HATPHUM U €10
cBoiicTBa. OnacHbIil OpaT MUIIEBOM COABI — CO/la KaJIbIIMHUpOBaHHAA. YeM mose3Ha
MUIIEBasi COJIa U MOXET JIMOHA ObITh OMACHOM.
Xumus U npuroropiaeHrue nuiy. CTOJIOBBIA YKCYC U YKCYCHasi cceHuus. CBoiicTBa
YKCYCHOMKUCIIOTHI M €€ (PU3UOJIOTHYE€CKOE BO3/ICUCTBHE.
Xumus 1 ofiexkaa. BolIOKHO o1l yBEIUYUTENBHBIM CTEKIIOM.
AnTeuHbId MOa U ero cBorcTBa. [louemy Mon HaIO IepKaTh B IJIOTHO 3aKYIIOPEHHOMN
CKJISTHKE.
«3en€HKa» UM pacTBOP OpHILIMAHTOBOTO 3eJeHoro. HeoObruHbie CBOMCTBA OOBIYHOM
3€JICHKNA. ACIIMPHUH WIM aleTUIICAIMIMIIOBAst KACIIOTA U €ro CBOMCTBA. UTO monesHee:
acnupuH uim yrcapus. Ilepekuch Bonopoaa u ruaponeput. CBOWCTBa MEPEKUCH BO-
nopoaa.
IlepMaHranar kanus, MapraHUOBOKHCIIBIA Kajlul, OH € — «MapraHuoBka». He-
OOBIUHBIE CBOMCTBaMapraHiuoBKU. Kakylo OMacHOCTh MOXET MPENCTaBIsATh MapraH-
L{OBKa.
Hy»Ha 5 B nomaiuneit anteuke OopHas kuciora. Ctapble JeKapcTBa, Kak ¢ HUMU IO0-
CTYNHUTH. Yero He XBaTaeT B BAILICH allTEUKe.
lIpaxmuxa. Ilpakmuueckaa padboma Ne 17:VI3ydeHne TEKCTUIBHBIX BOJIOKOH I10 KOJI-
nexuuu. [IpocTeiimecnocoOs! onpeneneHus TuIa BoJOKHa.
Ilpakmuueckasa paooma Ne 18:YnaneHve nsiTeH.
Ilpakmuueckaa padoma Ne 19:YnaneHue HaKuNM C SMAJIMPOBAHHON MOCYIAbl U
MpeoTBpallleHHE €€ 00pa30BaHMs (JIOMAIIHHUI SKCIIEPUMEHT).
Ilpakmuueckan pavoma Ne 20: HeoObIUHBIE OTIBITHI.

TPETUHN 'Ol OBYYEHUS

IIpeameTHbIC pe3yabTAThI:
JIn4HOCTHBIE:
- XapaKTepu30BaTh YPOBHU OpraHU3alMU KUBOW MATEPUU U HAYYHbIEC TUCLIUIUINHBI,
3aHUMAIOLIMECA U3YUYEHUEM IIPOLIECCOB KU3HEACATEIBHOCTA HA KaXK0M U3 HUX;
aHaJIM3UPOBATh XMMHYECKHI COCTaB JKUBBIX OPTaHU3MOB, BBISABISITH POJIb XUMUYE-
CKHX
AJIEMEHTOB B 00pa30BaHUM OPraHUYECKUX MOJIEKYJ;
OIICHUBATh 3HaUEHUE IBOOIIMOHHON Teopun JK.b. Jlamapka 1151 pa3BuTHS OMOJIOTHY;
- XapaKTEpPU30BaTh MPEIIOCHIIKH BOSHUKHOBEHUS dBOTOLMOHHOM Teopun Y. /{apBrHa;
OLIEHMBATh CBOMCTBA MOPOJ JOMAIHUX KUBOTHBIX U KYIBTYPHBIX PACTEHUH IO CpaB-
HEHUIO C TUKUMU MPEJKaMU; 1aBaTh OLIEHKY €CTECTBEHHOI'0 0TOOpa Kak
pe3ysbrara 00phObI 3a CYIIEeCTBOBAHUE,
MertanpeaMerHble:

OBJIAJICHUE COCTABIIIOIIMMU UCCIEAOBATEILCKOW U IIPOEKTHOM AEATEIIbHOCTH:
YMEHUE BUAETHh MPOOJIEMY, CTABUTH BOIPOCHI, BBIIBUTaTh TUIIOTE3bI, /1aBaTh ONpEe-
JICHUs IOHATUSIM, KJIAaCCU(DULIMPOBATH, HAOMIOAATh, MPOBOIUTH IKCIEPUMEHTHI, JI€TaTh
BBIBOJIBI U 3aKJIFOUEHUSI, CTPYKTYPUPOBATh Marepuai, OObsCHATD, 10Ka3bIBATh, 3aIIU-
11aTh CBOY U/JIEH;
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yMeHHue paboTaTh C pa3HBIMU UCTOYHUKAMH OWOJIOTHYECKON nH(pOpMaIuu, ana-
JU3UPOBaTh W OIEHUBATh MHQOPMAIINIO, TPeoOpa30BhIBaTh WH()OPMALINIO U3 OIHOM

(bOopMBI B IpyTyIO;

YMCHHUC aICKBATHO HUCIIOJIb30BATh PCUCBLIC CPCACTBA AJIA AUCKYCCHUU U ApT'YMCH-
Talnuu cBoOcH IMO3UIKK, CPABHUBATL PA3HBIC TOYKHU 3PCHUA, aPI'YMCHTHPOBATHL CBOXO
TOYKY 3pCHUS, OTCTAUBATH CBOIO ITIO3UIIUIO.

IIpeamerHbIe:

* pa3MueHne Ha TAOMUIIaX YacTel U OPTraHOMIOB KJIETKH, Ha )KUBBIX OOBEKTaxX M Tab-
JIUIIaX OPTraHOB IIBETKOBOTO PACTEHUS, OPTaHOB U CUCTEM OPraHOB *KUBOTHBIX, HAOO-
Jiee paclpOCTPAHEHHBIX PACTEHUN U TIOMAITHUX KUBOTHBIX; ChETIOOHBIX U SIOBUTHIX
rpuOOB; OMACHBIX JIJIs1 YEJIOBEKA PACTEHUM U )KUBOTHBIX;

¢ CPaBHCHHC OMOJIOTHYECKUX 00OBEKTOB U IIponcCCoOB, YMCHHUC ACJIATh BBIBOJALI U YMO-
3aKJITOYCHHA Ha OCHOBC CPABHCHUA,

* BBISIBJICHHE MPUCIIOCOOICHUN OPraHU3MOB K CpeJie OOMTaHUsI; B3aUMOCBI3EH MEX Ty
0COOCHHOCTSIMU CTPOCHHUSI KJIETOK, TKAHEH;

* OBJIAJICHUE METO/IaMU OMOJIOTMYECKOM HAayKu: HAOII0CHUE U ONMCaHue OuoJIoruye-
CKMX OOBEKTOB M MPOIECCOB; MOCTAHOBKA OMOJOTUUECKUX IKCIIEPUMEHTOB U 0OBsIC-
HEHHE UX PE3YJIbTATOB.
Yuawuecs 6yoym 3nams:

yMeeT ONPEAeNIATh MOHATHS, (POPMUPYEMBbIE B IIPOIIECCE N3YUSHUS TEMBI,

yMeeT KJIacCU(UIMPOBATh U CAMOCTOSITEILHO BEIOMPATh KPUTEPUHU JIJIs1 KJIACCH-

¢bukamuy;

BJIAJICIOT CAMOCTOSTENIbHBIM (DOPMYIUPOBAaHUEM TPOOJIEMBI UCCIIECIOBAHUS U
COCTaBJIATh MOATAMTHYIO CTPYKTYPY OYIYIIEro CaMOCTOSATEILHOTO UCCIIEIOBAHUS;

JIEMOHCTPUPOBATH ONTUMAJIbHBIC CIIOCOOBI ACHCTBUM B paMKax MPeII0OKEHHBIX
YCIIOBHM U TpeOOBaHUI U COOTHOCHUTH CBOM JIEUCTBHS C IUNIAHUPYEMBIMU pe3yJibTaTa-
MUIIPU BBIMIOJTHEHUH JTA00PATOPHBIX 1 MPAKTHUECKUX PadoT;
Yuawuecs 6yoym obyuensi:

yMeeT yCTaHaBIIMBATh MPUUYUHHO-CIICJICTBEHHBIC CBSI3M MEXTY COOBITHSAMU, SIB-

JICHUSIMU;

yMeeT MPUMEHSITh MOJICIIN M CXEMBI JIJI PelIeHUs] yUeOHbIX U MTO3HABATEIIbHBIX
3ajad4;

BJIAJICET MPUEMaMU CMBICJIOBOIO YTEHHS, COCTAaBIISITh TE€3UCHI M IIJIaH-KOH-
CIIEKTHI 10 pe3yJbTaTaM YTEHUS,;

JEMOHCTPUPYET OPTaHU3AIMI0 YUeOHOTO COTPYIHUYECTBA U COBMECTHYIO JIesl-
TEJILHOCTh C YUUTEJIEM U CBEPCTHUKAMU;

yMeeT HCIOIb30BaTh MHPOPMAIIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJOTUU TPHU
MOATOTOBKE COOOIIEHUM, MYJIBTUMEIUINHBIX MPE3EHTAIIHII;

yMeeT AEMOHCTPUPOBATH IKOJIOTHUECKOE MBIIIUICHUE U PUMEHSTh €r0 B ITOBCE-
JTTHEBHOM KU3HU
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BBenenue (2 yaca) Bo BBegeHnH yuaiuecs 3HAKOMATCSA C IJIAHOM PaOOThl U TEXHU-
KOM 0€30MaCHOCTH MIPU BBIMOJIHEHUH JTA00PATOPHBIX PaboT.

Pazngen Ilurosiorus. (24 yaca)

Teopus. Tunwt knemounoiu opzanuzayuu. (4 yaca) Knetku npokapuoTHueCcKoro TUIa.
CrpyKkTypHO-(QyHKIIMOHAJIbHAS OpPTaHU3aIUsl SYKAPUOTUYECKON KIETKU: PACTUTENb-
Has U xkuBoTHas. [IpuHIMn komnapTmentauuu. buonorndeckas memOpana. CtpoeHue
TUMUYHOW KJIETKA MHOTOKJIETOYHOTO OpraHu3Ma. MEKKJIETOUHblE KOMMYHUKAIUU.
[IpakTrueckast paboTa: CpaBHUTENbHBIN aHAIN3 MPOKAPUOTUYECKUX, DYKAapHUOTHUYE-
CKHX pPAaCTUTEIBHBIX, SYKAPUOTUYECKUX KUBOTHBIX KJIETOK M KIETOK MHOTOKJIETOY-
HOI'O OpraHu3Ma.

Dopma opeanuzayuu: NapHasi, KOJUIEKTUBHAs, IPAKTHYECKas padoTa: CpaBHUTEIIbHBIN
aHaJIN3 MPOKAPUOTUYECKUX, JYKAPUOTUYECKUX PACTUTENBHBIX, JYKAPUOTHIECKUX KH-
BOTHBIX KJIETOK M KJIETOK MHOTOKJIETOYHOTO OpTaHU3Ma.

Buowl oesmenvnocmu.: caMOCTOSITENIbHOE BbIJIETICHUE U (POPMYTUpPOBAHUE LIEJIN MTPaK-
TUYECKON pabOThI; MOUCK U BBIJEICHUE HEOOXOAUMON HH(POPMAIMH ISl COCTABICHUS
CBOJHOW TaONMIIbI; CpaBHEHHE, KIacCU(PUKALIMS PA3IUYHBIX KJIETOK MO BbIIEICHHBIM
IIPU3HAKaM.

Cmpoenue npokapuomuueckou kiemku (8 uacog). ®opma npokapuot. CTpykTypa,
XUMHUYECKHIM COCTaB M (PyHKLHUH KOMIIOHEHTOB MPOKapUOTHUECKOM KieTku. Knetou-
Has cTeHKa. Kancyinsl, CIM3UCThIE CIIOU U 4eXJIbl. JKIYTHKM U MEXaHU3MBI JIBHOKCHHUSL.
Bopcunku. MemOpansl. Lluto3ons u pubocomsl. ['enernueckuii annapar. Poct u cro-
cOOBI pa3MHOXEHUS. BHYTpUIIMTOIIIIa3MaTHYECKUE BKITFOUECHHUS.

IIpaxkmuxa. 1lpakTnueckas paboTa: BbIIEICHUE, OKpAILIMBaHUE, (PUKCUPOBAHHE, CPAB-
HUTEJIbHASL XapPAaKTEPUCTUKA YKCYCHO-KHCIBIX, MOJOYHOKHCIBIX U MAaCISTHOKHCIBIX
OaKTepHii.

@opma opeanuzayuu. NapHas, KOJJIEKTUBHAs, MpaKkTUUYecKas padoTa a: BbIIEIEHUE,
OKpalnBaHue, (PUKCUPOBAaHNE, CPABHUTEIbHAS XapaKTEPUCTUKA YKCYCHOKHUCIIBIX, MO-
JIOYHOKHCIIBIX U MACISTHOKHUCIIBIX OaKTepuil.

Buowl oesmenvnocmu.: caMOCTOSITENIbHOE BbIJIEJICHUE U (POPMYTUpPOBAaHUE 1IEJIN MTPaK-
TUYECKOM pabOoThI; TOUCK U BBIJIETICHUE HEOOX0IUMOM HH(POPMAIIUHU TSI COCTABICHUS
CBOJHOMU TaOJIMIIbI; CPAaBHEHUE, PA3IMUHBIX BUIOB OaKTEpHil 1O BbIEICHHBIM MPU3HA-
KaM.

Cmpoenue rykapuomuueckoii kaemku (7 uacos). HapyxHas nuroriazmarudeckas
MeMOpaHna. Crienuanu3upoBaHHbIE CTPYKTYpPbl MOBEPXHOCTH KJIETOK. OCOOEHHOCTH
CTPOEHHUSI KJIIETOUHBIX 00004eK pacTeHuil. @arounto3. [Tunouuros. OcHOBHOE Belle-
CTBO LMTOIUIa3Mbl. MUKpOTpYOOUKU. DHIoMIa3mMarnyeckas cetb. Pudbocombl. Kom-
miekc [onbmxu. Mutoxonapuu. JInzocomel. Knetounsiid nentp. [lnmactuasl. Bakyonu
PaCTUTENBHBIX KJIETOK. OpraHonIbl CIIENUAIbHOTO Ha3HaueHUs. KileTouHble BKITFOUE-
HuU. SAnpo: 0000uKa, SAEPHBIA COK, SAPHIIIKO, XPOMOCOMBI.

Dopma opeanuzayuu: KOJUIEKTUBHASA, TOKIIAAbl YUYAIMXCS C UCIIOIb30BAHUEM KOMIIb-
FOTEPHBIX TEXHOJIOTHH.

Buowl oesmenbrHocmu: TOUCK U BbIACTIEHUE HEOOXOIUMOM HH(OpMaLu; TPUMEHEHHUE
METOAOB HMH(POPMAIIMOHHOTO TOWCKAa, B TOM YHCJIE C IMOMOUIbI0 KOMIIBIOTEPHBIX
CPEICTB; IJIAHUPOBAHUE YUEOHOTO COTPYIHUYECTBA C YYUTEJIEM M CBEPCTHUKAMHU —
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ompeneneHue menei, PyHKIui y9acTHUKOB, ClIOCOO0B B3aUMOJICUCTBUS TIPH TTOATO-
TOBKE JTOKJAJ0B. PerynsatopHble MexaHu3Mbl KieTku. OOIuUNA alanTalluOHHbIN CUH-
npoM. [TonsTue ctpecca. 3aBUCUMMOCTD aIallTALIMOHHBIX PEAKIIUN OT CHJIBI Pa3Ipaxu-
tensa. CpoyHas U JOJTOBpeMEHHas afganTanus. [IcCMXosMOUHOHAIBHOE HaIPSKEHNUE.
Tumnbl NOBpeXeHUS KIETOK MPU HEKpo3e. ANonTo3. MexaHn3Mbl peasin3aluu ruoenu
KJIETOK IIpH aronrto3e. Popma opeanuzayuu. JIEKIUS.

Buowi desmenvnocmu: npeoOpazoBaHHe 3HAKOBO-CMMBOJIMYECKOW MOJENHU C UEIbIO
BBISIBJIEHUSI OOILIMX 3aKOHOB, ONPENEISAIOINX PETYISATOPHBIE MEXaHNU3MbI KIIETKH.
Paznen I'enernka (39 yacoB)

Teopus. I'enemuueckuili ananuz 3akoHomeprocmeii Hacieoosanus (18 wacos). Mo-
HOTMOpUHOE cKpenBaHue. L{uronornyeckre 0CHOBBI MOHOTHOPUIHOTO CKpEIINBa-
HUs. YCIOBHUH MTPOSBIICHUS 3aKOHA pacuieruieHus. J{u- 1 TpuruOpuaHoe CKpenBaHue.
[{uTomornyeckue OCHOBBI JIUTMOPUIHOTO CKpellMBaHUsA. B3auMmonelicTBHE T'€HOB.
Kommnemenraprnocts. Onucta3. [lonmumepus. Monuduuupyromiee aAeiicTBUE I€HOB.
HacnenoBanue npu3HakoB cLUEIIEHHBIX ¢ noioM. Omnpenenenue noja. OcoO0eHHOCTH
IIOJIOBBIX XpoMOocoM. CHENIEHHOE HACIEN0BaHUE U KpoccuHrosep. CpaBHEHUE TeHe-
TUYECKUX U HUTOJIOTUYECKUX KapT XpOMOCOM. MeXaHn3M KpOCCHHIOBEPA.

[TpaxTuka. [IpakTrueckas padota: HprU3H0I0ro-reHeTHIeCKNe aCeKThl aHTOLMAHOBBIX
OKpAacOK y pacTEHHUM.

Dopma opeanuzayuu: KOJIJIEKTUBHAS, pEILICHUE 3aj1ay, IpakTHuyeckas padbora: husmo-
JIOTO-T€HETUYECKUE aCIIEKThl aHTOLIMAHOBBIX OKPACOK y PACTEHU.

Buowi oesmenvrocmu: caMoCTOSATENBHOE BbIIETIEHUE U (DOPMYITHPOBAHUE LIETU TIPAK-
TUYECKOU pabOoThI; MOMCK U BBIICJICHHE HEOOX0AUMOUN HHGOPMAITUU TTPHU PEILICHUU Te-
HETUYECKHX 3a]1a4; BbIOOp Hanbosee 3(p(hEeKTUBHBIX CIOCOOOB peIIEHUs 3a]1a4; CTPYK-
TypUpPOBaHUE 3HAHUU IO TUIAM B3aUMOJICHCTBUS T'€HOB; YCTAHOBIECHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€1; TOCTPOEHUE JIOTUYECKOM LIETTN PACCYKICHUH IPY PEIICHUH 3a-
7ad.

H3zmenuusocmo u memoowt ee uzyvyenusn (11 uacog). MyranimonHasi U3MEHYUBOCTb.
Knaccudukanus myraruii. MHOXKECTBEHHBIN alIeTu3M. XPOMOCOMHbBIE TIEPECTPONKH.
['enomHble MyTanuu (nonuruiouaust). Kapruotunsl u Meio3 y NOJUIUIOUAHBIX QOPM.
MyTtauuu reHepatuBHbIE U comarnyeckue. CIIOHTaHHbIE MyTallMi. 3aKOH TOMOJIOTH-
YECKHX PSAJIOB HACIEACTBEHHOM N3MEHUNBOCTH. MHAynmpoBanHslie MmyTannu. Ousnye-
CKHE U XMMHUYECKUe MyTareHbl. MoauQukaonHas n3MeHYuBOCTh. CTaTucTuiyeckas
00paboTKa pe3yJIbTaToB.

[IpakTtrueckass pabora: CTaTUCTUYECKHM aHalu3 W3MEHYMBOCTH KOJIMYECTBEHHBIX
IIPU3HAKOB y PACTECHUM.

Dopma opeanuzayuu: KOJIJICKTUBHAS, PEIICHUE 3ajay, MpakTHueckas padoTa: cTaTh-
CTUYECKUN aHaJIM3 U3MEHYMBOCTH KOJIMYECTBEHHBIX TPU3HAKOB Y PACTEHUH.

Buowi oesmenvnocmu: caMoCTOsTENBHOE BbIIENIEHUE U (DOPMYIHpPOBAHUE LIETU TIPAK-
TUYECKOM pabOThI; MOUCK U BBIJICTICHUE HEOOX0TUMOIN HH(POPMAITUH TTPY COCTABICHUH
OTYeTa MO MPAKTUIECKOM paboTe; BIOOp Hanboee 3h(PEeKTUBHBIX CITIOCOOOB pEIICHUS
3aj1a4; GopMyIUpPOBaHUE MPOOIEMBI TP BBHIICHEHUH MTPUUUH MYyTaI[MOHHON N3MEHYH-
BOCTH; CaMOCTOSITEJIbHOE CO3[JaHUE CIIOCOOOB pelleHusl MpoOjeM MOCTaBIEHHON 3a-
7la4yd; YCTAHOBJICHHE NPUYMHHO-CIEJCTBEHHBIX CBS3€W; MOCTPOEHUE JIOTUYECKOU
LIENN PACCYXJACHUI NpU PELICHUH 3a1a4.
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Ponv nacneocmeennocmu u cpeovl 8 hopmuposanuu HOPMAaabHO20 U RAMo102ude-
CKU U3MeHeHH020 penomuna yenoseka (10 uacos).

I'ennas nporpamma yenoBeka. AyToCOMHO-IOMHUHAHTHBIC HACJIEIOBaHUS. AYTOCOMHO-
perieccuBHbIe 3a00JeBanus. HacnencTBeHHble 00I€3HH YelloBeKa. X pOMOCOMHBIE 00-
ne3Hu. ['eHHbie 6osie3nu. bone3Hu ¢ HacIeCTBEHHBIM IpeapacioiaokenueM. OcoOeH-
HOCTH YeJIOBeKa KaKk 00beKTa FTeHETUUYECKUX UcCcleoBaHUNA. MeToIbl U3yUeHHs TeHe-
TUKHW YEJIOBEKa: T€HEAJTOTMUYECKUN METO/I, OJM3HEIIOBBIN METO/I, OMYIISIIMOHHO-CTa-
TUCTUYECKUI METOJ, METOJ] TCHETUKH COMAaTUYECKUX KJIETOK, IIMTOTEHETUUYECKUM Me-
TOJ1, OMOXUMHUUYECKU MeTo, MeTo1bl n3ydyeHust JIHK B reHeTH4eCcKuX nccieqoBaHusIX.
Menuko-reHeTH4eCKOE KOHCYJIBTUPOBAHHUE.

[IpakTrueckast paboTa: M3ydyeHne TeHETUYECKUX acTICKTOB I0JIa Y pacTeHUM (MBa KO-
3bs1).

@opma opeanusayuu.: KolaekTUBHAsA, pelICHUE 3a/a4, AOKJIA/Ibl yUalIUXCs, MPaAKTH-
yeckasi paboTa: u3ydeHue TeHeTUYECKUX aclleKTOB T0JIa Y pacTeHul (MBa KO3bs).
Buovwl oesmenvrocmu. TOUCK U BBIZICTICHUE HEOOX0AUMOMN HH(OpMaIIUK; MPUMEHEHUE
METOJI0B MH(POPMAIIMOHHOTO TOMCKA, B TOM YHUCJIE C MOMOIIbIO KOMITBIOTEPHBIX
CPEJICTB; TUIAHUPOBAaHUE YYEOHOTO COTPYIHUYECTBA C YUUTENEM U CBEPCTHUKAMHU —
ornpejieNieHne 1enen, GyHKIU y4aCTHUKOB, CLIOCOOOB B3aMMOJECHCTBUS TIPHU MOATO-
TOBKE JIOKJIaJIOB; TIOUCK U BBIJICJIICHHE HE0OX0MUMON MH(GOPMALIUU TIPU PEIICHUH Te-
HETUUYECKHUX 3a/1a4; BEIOOp Hanbosee 3pHEKTUBHBIX CITIOCOOOB PEIICHUS 3a/1a4.
Paznen 3 JBosonuonHoe yuenue ( 32 4yacon)

Teopus. Teopua ecmecmeennozo omoopa 4. /lapeuna (5 wacos). HacnenctBeHHOCTh
1 U3MEHUYUBOCThH OPraHu3MOB. JloKa3aTreabCcTBa HBOIIOIUY TPUPOJHBIX BUJIOB. YUCHHUE
(dhopmax U3MEHUUBOCTU Opranu3MoB. Posib BHEIIIHEH cpe/ibl B BOSHUKHOBEHUHU M3MEH-
YUBOCTU opraHu3MoB. Teopust uckyccrBeHHOro otoopa Y. Jlapsuna. @opMbl UCKycC-
CTBEHHOTo 0TOOpa. boprba 3a cyiiecTBOBaHUE: MPUUYUHBI U cheACTBUS. DoOpMbI
00pBOBI 32 cyliecTBOBaHUs. EcTecTBEHHBINM 0TOOp: ONpeesieHne, MEXaHU3M JCHCTBUS,
pe3yIbTaT.

Ilpakmuka. @opma opeanuzayuu. KOJIJIEKTUBHAS

Buowi 0esmenbrocmu: IOUCK U BBIJIETICHUE HEOOXOAMMOM UHPOPMAITUHU; TPUMEHEHHUE
METO/I0B MH(POPMAIIMOHHOTO TOMCKA, B TOM YHCJIE C TOMOIIBIO KOMITBIOTEPHBIX
CPEJICTB; TUTAHUPOBAaHWE YYEOHOTO COTPYIHUYECTBA C YUYUTENEM U CBEPCTHUKAMU —
ompenesieHue 1eneil, GyHKINK y9acTHUKOB, CIIOCOOOB B3aWMOICHCTBUS TIPH IOATO-
TOBKE JIOKJIaJIOB; TOCTAHOBKA BOMIPOCOB — MHUIIMATUBHOE COTPYIHUUYECTBO B TTIOUCKE
1 cOope uHbopMaIUK JJ1s1 BHITTOJHEHUS JJOKIA0B U MIPE3CHTAIIUM.

Cunmemuueckasa meopus 360aw0uyuu. Muxkposeontoyus( 8 uacos)

[Tonynsamus — ¢popma cymiecTBoBaHus BUaa. MI3MEeHUMBOCTh 0COOCH B TTOMYJISIIMK O/
BIIMSIHUEM DKOJIOTHYECKUX (hakTOpoB. MexaHW3M BOZHUKHOBEHUS aJalTallkil B MOIY-
JISIIUM ¥ UX OTHOCUTENbHBIN XapakTep. Jlemorpaduueckas, mpocTpaHCTBEHHAS U KO-
JIOTHYECKas CTPYKTypa NomyJsinuu. JJuHaMuKa YuCIE€HHOCTH Nonysiuu. buonorunye-
CKUI TOIUMOPGHU3M TTOMYIISIITUU. YCIOBHS ITTUTEIHHOTO CYIIIECTBOBAHUS TIOMYJISIIHH.
[Tonmynsiust — KOMIIOHEHT 3KOCUCTEMBI. JIMHAMUKA U yCTOMYMBOCTB 3kocucTeM. CamMo-
perymnsuus. CyKIeccuu B SKOCUCTEMaX.

Dopma opeanuzayuuy. KOJUIEKTUBHAS, PEIICHNE OMOJIOTHYECKUX 3a/1a4, padoTa C KOM-
MbIOTEPHBIMU TPOTPAMMaMH.
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Buowl desmenvHocmu: TIOUCK U BbIIETIEHUE HEOOX0MUMOM HHGOPMAIIUH ITPH PEILICHUH
OMoJIOrMYecKuX 3aaad; BeIOOp HambOojee 3(h(PEKTUBHBIX CIIOCOOOB pelIeHUs 3ajad;
CTPYKTYPHUPOBAaHHUE 3HAHUU MO TeMe «MUKpPOIBOIIOLMA»; YCTAHOBIEHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€1; TOCTPOEHUE JIOTUYECKOH LIETN PACCYKICHUH MPY PEIICHHUH 3a-
na4; HaOMIOJCHUE 3a JEMOHCTpALUMSMM YUMUTENs; OOBSICHEHHE W WHTEPHpEeTalus
HaOJI0AaeMbIX SIBJICHUH; aHAIN3 TpadUKOB, TAOIHUII, CXEM.

Daxmoput 380n10uuu (7 4acoe)

Hacneocmeennas usmenyugocms Kax mamepuain 360a10yul. IBOIIOIUOHHAS XapaKTe-
puctuka mytanuid. Hopma peakiuu renotuna. Moaudukauu, ux posib B 3BOJIOLUH.
M3onsauuu. Mexanusm. DBOJIIOIMOHHAS POJIb U30MALIUA. MuUrpaiuu v ux pojib B U3Me-
HEHUU T€HETUYECKOW CTPYKTYpbI NONMYISIUU. POPMbI MEXIOMYIISILIMOHHBIX OTHOLIE-
Huil. [IpuunHb 1 cneacTBus 0OpbOBI 3a CylIecTBOBaHUE Kak (hakropa sBomtonuu. Co-
BPEMEHHBIE MTPEJICTABIICHUSI O ECTECTBEHHOM OTOOPE KaK BEAYIIEM (DAKTOPE IBOJTFOLIUH.
®opmbl ecTecTBEHHOT0 oTO0pa. CpaBHUTENBHBIM aHAIU3 €CTECTBEHHOIO U HUCKYC-
CTBEHHOI'O 0TOOpa U UX PE3yJbTaTOB.

[TpakTrueckas pabota: pe3yabTaTbl HCKyCCTBEHHOTO 0TOOpa Ha MIPUMEPE COPTOB KyJlb-
TYPHBIX PACTEHUM.

Dopma opeanuzayuu. KOJUIEKTUBHASL, IPAKTUUECKas paboTa: pe3ysbTaTbl HCKYCCTBEH-
HOro 0TOOpa Ha MPUMEPE COPTOB KYJIBTYPHBIX PACTCHUH.

Buowl oesmenvnocmu. caMOCTOSITENIbHOE BbIJEIEHNE U (POPMYIUPOBAHUE LENH MTPaK-
TUYECKOU pabOThI; MOUCK U BbIICIICHHE HEOOX0AMMOM nH(pOopMaLuK; CTPYKTYpHUPOBa-
HUE€ 3HAHHUH 0 pe3ysbTaTaM UCKYCCTBEHHOI'O 0TOOpa; MOCTAaHOBKA U (hOPMYIHUpOBa-
HUE MPOOJIEMBI, CAMOCTOATEILHOE CO3JaHUE AITOPUTMOB JEATEIBHOCTH ITPHU PEILICHUH
po0JIeMbl; IPOrHO3UPOBAHUE PE3YIIBTATOB MPAKTUYECKON pabOThI; KOHTPOJIb B (hopme
CJIIMYEHHUS JTUYHBIX PE3YJABTATOB U PE3YAbTATA C 33JJaHHBIM 3TAJOHOM C LIETIbI0 OOHAPY-
KEHUS OTKJIIOHEHHUH OT HETO.

Buo. ( 6 uacos)

CoBpeMeHHas Ouoniornueckasi KoHIenius Buaa J. Maifepa. JlokazaTenbcTBa peaib-
Hoctu BuAa. Kputepuu Buna. Ctpykrypa Buga. [lonynsuuonHas crpykrypa Buga. ['u-
OpumHas 30Ha, reorpaduuecKkuil U30JAT, KIIMHAJIbHAS U3MEHUYMBOCTD. [Iporiecc obpa-
30BaHHsI HOBBIX BUAOB. AJUTONATPUYECKOE, CUMITATPUYECKOE U MapanarpuyecKoe BU-
noobpazoBanue. KomrmiekcHoe JeHCTBUE 3BONIOIMOHHBIX (DAKTOPOB B SKOCHCTEMAX.
HckyccTBEeHHBIE SKOCUCTEMBI U KX OCOOCHHOCTH.

[Ipaktrueckas padota: Mopdonoruueckuii KpuTepuii BUaa Ha MpuMepe BUA0B U3 posia
KJIEBEP.

Dopma opeanuzayuy: KOJUIEKTUBHAS, IPaKTHUYEeCcKas padora: MOpHOIOTHUECKUN KpH-
Tepuil BUJa Ha MpUMepe BUIOB U3 pojia KIIeBEP.

Buowi oesmenvnocmu: caMoCTOSTEBLHOE BhIIENIEHUE U (DOPMYIMpPOBAHUE LIETU TIPAK-
TUYECKOH paboThl; MOUCK U BbIJIEJICHUE HEOOXOAUMOM HH(OPMAIIH NTPU COCTABICHUH
OTYeTa Mo MPaKTUYECKON padoTe; MIaHUpPOBaHHE YUeOHOTO COTPYIHUYECTBA C YUUTE-
JIeM U CBEPCTHHUKAMHU — OMpeesieHue 1efneil, QyHKIU y4acTHUKOB, CIOCOOOB B3au-
MOJIECTBUS; TOCTAHOBKA BOIPOCOB — WHULMATUBHOE COTPYAHUYECTBO B MOHUCKE U
coope nHbOpMAITHH.
Eouncmeo scueoii u nexcugoit npupoowt (5 uacoe).
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AOWOTEHHBIN CUHTE3 OPTAHNYECKUX BEIIECTB B YCIOBUAX BOCCTAHOBUTEIHHOU aTMO-
cepbl. DTanbl NOSABIECHUS CIOXKHBIX OPraHUYECKUX BELIECTB. DBOJIIOIMOHHBIE BO3-
MOKHOCTH YIJIEBOJOPOJIOB. DBOJIOLMS OpraHMYeCcKUx coeauHeHuit. OOpazoBaHue
NEPBUYHBIX KIIETOK — Ha4yauo Ouosiornueckod spomonuu. CaMoopraHU3anus CIOXK-
HBIX OpraHMYecKux cucreM. KierouHoe nuTaHue, BHYTPU- U BHEKJIECTOYHBIA rOMEO-
cta3. OCHOBHBIE YEPThI KU3HHU.

Dopma opeanuzayuu. JEKIUs, KOJJIEKTUBHAS, padoTa ¢ KOMIBIOTEPHBIMU MPOTPaM-
MaMH.

Buowr oesmenvnocmu: npeoOpa3zoBaHUE 3HAKOBO-CUMBOJIUYECKOW MOJEIHU C IEIbIO
BBISIBJICHUSI OOIIUX MPU3HAKOB, OTMPEICIISIONIUX SIUHCTBO JKUBOW M HEXKHUBOU TIPH-
pozbl; HAOMIONEHHE 3a JEMOHCTPALMSMU YUYHUTENs; OObSICHEHHWE M HHTEpIpeTalus
HaOJIFOTaEMBIX SBJICHUH; aHATN3 TPAQUKOB, TAOIHII, CXEM.

Pa3znes Dmopuorenes ( 39 yacon)

Jenenue knemox (9 uacoes).

Muto3. Mutotndeckuii 1uki. [{uTomoruyeckue OCHOBBI OECIOJIOTO0 Pa3MHOKEHHUS.
Ounopenponykuus. [IponomkuTensHOCTh KU3HUA KieToK. [lonoBbie kieTku. Meitos.
[{uTomornueckue OCHOBBI MOJIOBOTO Pa3MHOKEHUSI.

Dopma opeanusayuu: KOJIJIEKTUBHAS, MPAKTUYECKas padoTa ¢ MUKPOCKOIIOM.

Buowi oesmenvnocmu: camocToOsITEIbHOE BhIIENIEHUE U (DOpMYIHpOBaHUE 1IETU TIPaK-
TUYECKOM pabOThI; MOUCK U BBIJIETICHUE HEOOXOUMOM HH(OPMAITUH NTPU COCTABICHUU
OTYeTa MO MPAKTHIECKON paboTe; TUTaHNPOBAaHNE YIeOHOTO COTPYIHHYECTBA C YIUTE-
JIEM ¥ CBEPCTHHKAMH — OTIPEEIICHHE eiel, (PYHKITMI YI4aCTHUKOB, CIIOCOOOB B3au-
MOJICHCTBHS; TTIOCTAHOBKA BOIPOCOB — WHUIIMATUBHOE COTPYAHHUYECTBO B TIOMCKE H
coope urdpopmarmu.

Pazeumue opeanuszma u cpeoa ( 6 uacos).

BremHss cpena u HeoOXOIMMBIE YCIIOBUS Pa3BUTHSA. OMOPHOHAILHOE PA3BUTHE U
BHYTPEHHSIA cpefia. DK30TacTpyssiusa. DMOPUOH U OMOoTHYECKHE (haKTOPhI CPEIbI.
Dopma opeanuzayuu: JTCKIUA

Buowi desmenvnocmu: nipeoOpazoBaHre 3HAKOBO-CHMBOJIMYECKOW MOJENHU C IEIBIO
BBISIBJICHUSI OOIIUX MPU3HAKOB, OMPEICISIONIUX €IUHCTBO JKUBOW M HEKUBOU TPH-
POJIbI; HAONIOEHUE 3a JIEMOHCTPAIUMSMU YUYUTENs; OOBSICHEHUE M WHTEPHpETaIus
HaOJIIOJTaEMBIX SIBICHUH; aHATN3 TPAPUKOB, TAOJIHII, CXEM.

becnonoe pazmnoincenue, comamuueckuii Imopuozenes u pezenepayusn (7 4acos).
Mopdoduzunonorudeckas OCHOBa MPOILIECCOB OECIIONIOT0 Pa3MHOKEHUSI U 0COOEHHO-
CTH pa3BUTHS NpH OeCrosioM pasMHOkeHHH. Kiaccudukarms pereHepanoHHbBIX sIB-
JICHUH, TIOHSATHE O COMaTHYCCKOM dYMOPHOTCHE3E.

Dopma opeanuzayuu: AEKUNS

Buowr oesmenvnocmu: npeodbpa3zoBaHrE 3HAKOBO-CUMBOJUYECKOW MOJACIH C IIEIBIO
BBISIBJICHUST OOIIUX MPU3HAKOB, OTPEIACISIFONINX SAMHCTBO KUBOW W HEKHBOW TPH-
POJIbI; HAONIOEHUE 32 JIEMOHCTPAIUSMU Y4YUTENs; OOBSICHEHUE M WHTEPHpPETaIHs
HaOJIFOTaEMBIX SIBJICHUH; aHATN3 TPAPUKOB, TAOIHII, CXEM.

Onmozenes u r6o0rouus (10 uacos).

buorenernueckuii 3akon. Pexanutynsamuu. Teopust ¢pumdmbOpuorenesa A. H. Cesep-
[I€Ba. DBOJIIOIMS OHTOreHE3a.

Dopma opeanuzayuu: KOIJIEKTABHAS, TOKIAAbl yUAITUXCS.
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Buowi desmenvnocmu: NIaHUPOBAHUE CTPYKTYPHI JOKIJIAAA C yYETOM KOHEYHOrO pe-
3yJbTaTa; COCTaBJICHUE IJIaHa U MOCIEI0BaTENbHOCTH ICUCTBUH; IIJITAHUPOBAHKE YUeO-
HOTO COTPYAHHYECTBA C YUUTEJIEM U CBEpPCTHUKAMU — OIpe/ieNieHue 1ene, pyHKiuit
YYaCTHHUKOB, CIIOCOOOB B3aMMOJICUCTBUS; TIOUCK U BBIJIETIEHUE HEOOXOAMMOM nHDOP-
Maluu; TPUMEHEHUE METO/I0B MH(OPMAIIMOHHOTO MOKCKA, B TOM YHCIIE€ C TTOMOIIbIO
KOMITBIOTEPHBIX CPEJICTB; OCO3HAHHOE U MPOU3BOJIBLHOE TOCTPOCHHUE PEUYEBOrO BHICKA-
3bIBaHUS B YCTHOUM M MHUCbMEHHOU Qopme.

Imobpuonozua pacmenuii (7 uacos).

Cnoporenes. Mukpocnoporene3. Makpocnoporenes. ['ametorene3. MukporameTore-
He3. MakporaMmerorenes. JIBOMHHOE OIIIOA0TBOPEHUE. HeperynsapHble TUIIBI TOJI0BOTO
Pa3MHOXKEHHS.

Dopma opeanuzayuu: 1EKINAS

Buowr oesmenvnocmu: npeoOpa3zoBaHUE 3HAKOBO-CUMBOJUYECKOW MOJAEIH C IEIBIO
BBISIBJICHUSI OOIIMX MPU3HAKOB, OMPEICIISIONIUX €IUHCTBO >KUBOW M HEKUBOU TPH-
POJIbI; HAONIOEHUE 32 JIEMOHCTPAIUSIMU YUYUTENS; OOBSICHEHUE M WHTEPHpETalus
HaOJIIOJaEMBIX SIBJICHUH; aHATU3 IPAPUKOB, TAOIHII, CXEM.

2.2. TemaTnyeckoe IJIaHUPOBAHUE

TEMATUYECKOE INTAHUPOBAHUE
IIEPBBIH 'O/l OFYYEHHA
Ne | HazBanue pa3gesna | KoauuecTBo yacos D opMbI KOHTPOJIS

BCEro | Teopusi | MpaK-

THKA

Beenenue, Jlexms

N3 d4ero cocrout HAOJIIONCHUS, TECTH-

pacTteHue pOBaHUE, aHAJIN3
MPOJYKTOB  JAESATEIb-
HOCTH 00yY

Kak xuBer pacre- YcTHBINM 0nIpoc, caMo-

Hue? cTosATenbHas paboTa
[IpakTtnueckas  pa-
oora.

HaG6nionenne. Coo0-
IICHUS YUYaIIXCS.
Bripactu cam. Jlexmus, oecena,
IpaKTHICCKast pa-
oora. HaGmroneuus.

Ot Mukpockomna a0 YcTHbIM onpoc, caMo-

MUKPOOHOJIOTUN cTosTenbHas paboTa
[IpakTtnueckas  pa-
oora.

Ha6mronenune. Co00-
IICHUS yYaIIXCsl.

[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 24 ot 14.11.2023. VcnonHutens: ®apaees P.A. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 27 us 35. CTpanuua cosaara: 14.11.2023 12:39 =¥ TATAPCTAH



bakrepun Jlekus, Oecena,
paKkTUYeCKas pa-
oora. HaOmronenust.
[InecHeBbie TPUOBI Jlexmus, Oecena,
paKTUYeCKas pa-
6orta. Habmonenus.
Bonopocnu Jlexmus, oecena,
IIpaKTUICCKas pa-
6orta. HaGmonenus.

JlaGoparopus «buo- Jlexmus, Oecena,

WHIAKAIS paKkTUYeCKas pa-
oora. HaOmronenust.

Paccka3pl o 610510- YCTHBIN OIIpOC, caMo-

TUH CTOsSITeNIbHAs paboTa
[IpakTnueckas  pa-
oora.

HaGnronenune. Co00-
IICHUS YYaIIXCS.

Jlaboparopus JleBen- Jlexuus, Oecena,

ryka npakTU4eckas  pa-
6orta. HabmogeHus.

[IpakTuyeckas Oota- YcTHBIN OnIpoc, caMo-

HUKa cTosATenbHas paboTa
[IpakTnueckas  pa-
oora.

HaGnronenune. Co00-
ICHUS YUYaIIIXCS.

[IpakTudeckass 300- Jlexmus, Oecena,

JIOTUSI pakTH4ecKas  pa-
oora. HaGmroneuus.

buonpaktukym Jlexmus, Oecena,

IpaKTHYCCKast pa-
oora. HaOmroneHus.

Htoro
BTOPOU IO/l OBYYEHUA
Ne Haspanue pa3- | KoomnuecTBo yacoB ®opmMBbI  KOH-
Pas- Ae1a BCEro | Teopus | Mpak- TpoJs
Aeaa THKA
Brenenue JIekus, Te-
CTHPOBaHHE
uronorus YcTHBIN OmpoC, ca-
1 TUCTOJIOT UL MOCTOATCIIbHAA pa-
oora
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IIpaktnueckas pa-
oora.
HaoOmronenne. Co-

0011IeHUSA y4da-
HIAXCS.

MukpoOuo- Jlexmus,  Oecena,
JIOTHSL U BUPY- npaKTHYecKas pa-
COJIOTHS oora.  HaOmrone-

HUSL.

NmMmyHuTET Jlexmus,  Oecena,
U I1apa3HToJIO- npakTU4ecKas pa-
TUSA oora. HaoGmrone-

HUSL.

Muxkoorus Jlexnus, Oecena,
1 CHCTEMAaTHKAa IpaKkTU4YecKas pa-
JIEKapCTBEH- 6ora.  HaGmrone-

HBIX paCTECHUMN

HUAA.

XUMHS B IIE€H-
TpE €CTECTBO-
3HAHUS

Jlexmms,  Oecena,
mpakTU4ecKas pa-
oora. HaOGmrone-
HUSL.

T 0OBIYHEIE HE-
OOBIYHBIE BelllE-
CTBa

YerHblil onpoc, ca-
MOCTOSITENIbHASL pa-
6ota
IIpakTnueckas pa-
oora.
Ha6mtonenue. Co-
oO01IeHUSA y4a-
TITUXCS.

SBnenus, mnpowuc-
XOASIIME C BEIle-
CTBaMU

Jlexnus,  Oecena,
mpakTU4ecKas pa-
oora. HaoGmrone-
HHSL.

Pacckasbl o
XAUMUA

YerHbll onpoc, ca-
MOCTOSITENIbHASL pa-
bota
IIpakTnueckas pa-
oora.
HaGmronenne. Co-
oO01IeHUSA y4a-
TITUXCS.

XUMUA B
ObITY

Jlexnus,  Oecena,
MpakTH4ecKkas pa-
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oora. HaoGmrone-
HUSL.
NUTOI'O
TPETHH T O/l OBYUYEHUA
Ne Tema pasgena, 3a-KosmyecTBo 4acos DopMbI KOHTPOJIS
n/m | HATUA

BCel' TeOpUsl PaK-
0 THKA

BBenenue

Pa3nen 1. I{uTo.10-
T'us.

Tuner  xJIeTouHoH Jlexmus, O6ecena, MpakTHye-
OpraHu3aiuu ckas pabora. HaGmronenus.
Crpoenue mpoka- Jlexmusi, Oecena, mpakTUye-
PUOTUYECKO " ckast pabota. HabGmronenus.
KJIIETKH

Crpoenue 3ykapuo-
TUYECKOUN KJIETKHA

YCTHBI OMpPOC, CaMOCTOS-
TenbHas pabora
[IpakTrueckas padora.
HaGmonenne. CooOmieHus

yYqaluxcs.

PerynstopHsie me-
XaHU3MBI KJIETKU

Jlexuus, 6ecena, mpakTUIe-
ckas pabora. Habmonenus.

Paznen 2. I'ene-
THKA.

Jlexuus, 6ecena, mpaKkTU4e-
ckast pabota. HabGmronenus.

I'eneTnyeckuii aHa-
M3 3aKOHOMEPHO-
CTEU HacJIeI0BaHUS

YCTHBI OnpOC, CaMOCTOS-
TelbHas paboTa
[IpakTuyeckas padora.
Ha6monenue. CooOmieHus

yYaluxcs.

N3meHunBOCT, U
METOZIbl €€ H3y4e-
HUSA

Jlexmust, O6ecena, mpakTHYe
ckas pabora. HabmoneHus.

Ponbs HacnencTBeH-
HOCTH W Cpeabl B
dbopMHupoBaHUU
HOPMAJILHOTO U TIa-
TOJIOTHYECKH H3ME-
HEHHOTO (peHoTHUa
YeJI0BeKa

YCTHBIA OMpPOC, CaMOCTOSA
TelbHas pabora
[IpakTuyeckas pabora.
HaGmroneune. CooOrieHus

y4almxcs.

Pa3zgea 3. DBoJaro-
musl.

Jlexmus, O6ecena, mpakTHYCH
ckas pabora. Habmonenus.

Teopust ecTeCTBEH-
Horo oTtoopa Y. lap-
BHHA

Jlexusi, Oecena, MpakTHye-
ckast pabota. HaGmronenus.
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CuHTeTnueckas
TEOpHUsI IBOJIIOIUU.
Mukpo3BOIOLIHS

YCTHBIM OMpPOC, CaMOCTOSA-
TelbHas pabora
[IpakTuyeckas padora.
HaGmroneune. CooOrieHus
y4Yaluxcsl.

@akTOpsl  3BOJIIO-
002071

Jlexmusi, Gecena, mpakTUde-
ckas pabora. Habmonenus.

Bunx

Jlexmusi, Gecena, mpaKkTUye-
ckas pabora. Habmonenus.

EnuncTBO XUBOHU U
HEKHBOW MPUPOBI

Jlexuus, 6ecena, MpaKTHIC-
ckas pabora. HaGmronenus.

Pa3znen 4. IM-
Opuorenes.

Jlexuus, 6ecena, MpaKTHIC-
ckas pabora. HaGmronenus.

JleneHue KIETOK

YCTHBIA OMPOC, CaMOCTOSA
TeNbHas pabora
[IpakTuyeckas padora.
HaGmtonenue. CooOmieHus

yYaluXcs.

PazButne opra-
HHU3Ma U cpenia

Jlexmusi, Oecena, mpakTUye-
ckas pabora. Habmonenus.

becnonoe pa3zMHO-
JKEHHE, COoMaTHuye-
CKMM SMOpHOTEHE3
U pereHeparus

Jlexuus, 6ecena, mpakTUde-
ckas pabora. HabmoneHus.

OHTOTEHE3 M DBO-

Jlexusi, Oecena, mpakTUye-

JIFOLTH S ckast pabota. HaOGmronenus.
DOMOpHOJIOTHST  pac- Jlexusi, Oecena, mpakTUye-
TEHUH ckast pabota. HaOGmronenus.
Hroro

Mertoaudeckoe 000py10BaHue:

OUO®POBASI JIABOPATOPUSA YYEHHUYECKAS (LludpoBbie nmarumku
ANIEKTPONPOBOAHOCTH, PH, mMoOnoXeHus, TemMmeparypbl, aOCOIIOTHOIO JaBJICHUS;
uudpoBoil ocumworpa@uYecKkuil  1aTyuK; BeChbl JJeKTpoHHbIe yueOHble 200 T;
MUKpOCKON: IU(GPOBOKM WM onTudyeckuid ¢ ypenuueHueM ot 80 X; Habop s
M3TOTOBJICHUS MHKPOTMPENaparoB; MHUKpompenaparbl (HaOOp); COEAMHUTEIbHBIE
MpoBOAa, IMpOrpaMMHOE OOECleYeHHe, METOIMYECKHE YKa3aHWs; KOMILIEKT
COMYTCTBYIOUIUX AJIEMEHTOB JUIsl ONBITOB IO MEXaHUKE, MOJEKYJISpHOU (u3smke,
AIIEKTPOANHAMUKE, ONTHKE.
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KOMILIEKT TMOCYAbI U OBOPYIOBAHUA IS YYEHUYECKUX
OIIBITOB ( IlItatuB mabopatopubiii xumuueckuii: Hadop vamex Iletpu, HaGop uH-
CTPYMEHTOB TpENapoBaIbHBIX, JOXKKA JJI C)KUTAHUS BELIECTB, CTymnKa dapdoposas ¢
NECTUKOM, HAaObOp OaHOK, CKISHOK, (DIAKOHOB /JII XpPaHEHUs TBEPJbIX PEAKTHUBOB;
Habop nipudopok (I1X-14, I1X-16); mpubop 11 MOTyUESHHS Ta30B; CIUPTOBKA U TOPIO-
yee 1 He€; puiabTpoBasibHas Oymara (50 miT.); koy10a KoHUYEeCcKas; ajJouKa CTEKIISH-
Hast (C pe3MHOBBIM HAKOHEYHHMKOM ); Yallleyka JIJIsl BbIIapUBaHus (BbIIApUTEIbHAS Ya-
[I€YKa); MEPHBIA IWIMHIP (IJJACTUKOBBIN); BOPOHKA CTEKJISHHAs (Manas); CTaKaH
crexistaHbIN (100 MiT); Ta300TBOIHAS TPYOKA.

KOMILJIEKT BJAXKHBIX TIPEITAPATOB JIEMOHCTPAIIMOHHBIN
"BHyTpeHHee CTpOeHHE OPIOXOHOTOro MOJUTIOCKA'; BIaXKHBIN npenapar "BHyTpeHHee
CTPOCHME KPBICHI"; BIAXKHBIN Ipernapar "BHyTpeHHee CTpOEHUE JISITYIIKU'; BIaXKHbBIN
npenapat "BHyTpeHHee cTpoeHHe NTULBL'"; BIaKHBIA IIpenapar "BHyTpeHHee cTpoe-
HUe pbIObI"; BraxHbli npenapar "Kapace"; Braxkusiii npenapar "Kopenb 6060Boro
pacTeHusi ¢ KiyoeHbkaMu'"; BiIakHbIA mnpenapar "KpeBeTka'"; BIaKHBIN Mpemnapar
"Hepeuna"; Bnaxusiii npenapar "Pa3Butue xoctuctod puiobl"; npyrue. Komruiexrt
repOapueB gemMoHcTpannoHHsbiit (I'epbapuii "JlepeBbs u kyctapuuku'; repoapuit "lu-
Kopactymue pacteHus"; repbapuii "Kopmossie pactenus'"; repbapuit "KynbrypHbie
pactenus"; repbapuil "JlekapcTBeHHbIe pacTeHus'"; repdapuil "MegoHOCHbBIE pacTe-
HuA'"; repoapuii "Mopdoinorus pactenuit"; repdapuii "OCHOBHbBIE TPYNIIbI PACTEHUI";
repOapuii "PacturensHblie coobuiecTBa"; repOapuii "CelbCKOX03SIHCTBEHHBIE pacTe-
HuA'"; repOapuil " noBuThie pacteHud'; repOdapuil K Kypcy OCHOB 10 00111ei OMOIOruH.)

KommuiekT kosuiexkumii 1eMoHcTpannoHHbii (Kommekus "l'onocemennsle pacre-
Hus" xoyuieknms "OOuTtarenu Mopckoro nHa'; xoyuiekmus "IlameoHTonorudeckas';
kosutekius "[IpeacTaBuTesn OTpsI0B HACEKOMBIX' KOJTMYECTBO HACEKOMBIX: HE MEHEE
4; xomnexuus "IlpuMepbl 3alIMTHBIX MPUCTOCOOTICHUN Yy HACEKOMBIX'"; KOJIJIEKIIMS
"TIpucnocobuTtenbHbIe U3BMEHEHHSI B KOHEUHOCTSIX HACEKOMBIX ', KoJutekius "Pa3Butue
HAaCEKOMBIX C HETOJHBIM IpeBpanieHueM"; koiiekus "Pa3BuTre HaCEKOMBIX C MOJ-
HBIM IIpeBpalleHneM"; Kojuiekuus "Pa3BuTue nineHuis'")

KomnblorepHoe o0opynoBanue
HoyTtOyk; npoektop, MHTEpaKTUBHAs JOCKA

Cnucok aureparypsbl:
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2. buonorus «IlokpeITOCEMEHHBIE PACTEHUS: CTPOCHUE U )KU3HEIESITETbHOCTDY -
3. 6 xiacc nuHenHbId Kype B. B. Tlaceunuk, Beprukans - Mocksa «/Jlpoda»-2020r
4. AxumymikuH, Y. 3anumarensHas 6uosnorus / Urops Akumyinkus. — CI16.: Am-

dopa, 2015. - 319 c.
5. Anaromuueckuii atinac / [lox pen. A. U. bopuca. — Musnck, 2011. — 256 c.: un.

6. Amnaromus yesnoBeka. Teno. Kak 3to paboraet/ moxa o6eit penakiueii I[1. AGpa-
xaMmca: [nep. ¢ ann. A. AuBaepa]. — M.: ACT, 2018. 256 c.: um.

7. bunny, I, JI. Anatomus u ¢pusnonorus: 60mbioi nonynspHsiii atnac / I JI. bu-
mn4, E. YO. 3uramosa. — M.: U3gareascTBo «O», 2017. — 272 ¢.: nn.

8. Canmosuuuenko, 0. A. buosnorusa: nmomarosast nmoaroroska / F0.A. CagoBHu-
yeHko. — M.: Dkemo, 2016. — 320 c.

9. CrpaBOYHHUK MO JIeKapCTBEHHBIM pactenusM. / [lox pen. 3amopokroro, A. M. —

M.: JlecH. npom., 1988. — 415 c.

10.  HHTtepHeT-pecypchl no pa3HeiM pasaenam Kypca «bHUOJIOT Y»

YEJIOBEK

— 0akaif - BUpTyasibHas IIKOJIA 10 OMOJIOTUH;

My3el (PaKTOB O YEIOBEKE;

- Pecypc «ba3a 3HaHui 10 OMOIOTHH YETTOBEKA» CONEPKUT yUEOHUK IO MOJIEKYISIPHOM
OMoNoruu YesnoBeka, OnOXUMUM, PU3NOJIOTUH, TeH- HOM U OEJIKOBOM HHKEHEPUH;

- Paznen (buopasnoobpasue u oxpana npupojsl) Web-atnaca «310poBbe U OKpYKaro-
mas cpena». CrienuaincToB HaBEpHSAKA 3aMHTEPECYET MaclITaOHbIM TeMaThyecKUi
MH(pOPMAIIMOHHBIN MaccuB MH(GOPMAIIMOHHBIX PeCypcoB o GuopazHoobpasuto Poc-
cun. Takxe nuMeeTcsi BO3MOKHOCTbh HAaTH HEOOXOAUMYIO HH(OPMALIHIO B UHTEPAKTHUB-
HOU Oaze maHHbIX «Poccusi B nmdpax» (ThicAuM MoOKaszarenel Mo BCEM pEruoHaM
ctpanbl). Taxke pasmelnieHa oHnaiHoBas kaprorpaduueckas cucrema DataGraf.Net,
MO3BOJIAIONIAS «HA JIETY» CTPOUTD KapThl, (B TOM YKCJIE€ COOCTBEHHBIC) U TPOU3BOAUTH
aHaJIM3 UX CyNepPHO3ULINL;

-Web-Atnac: «Oxpyxaromias cpefa u 310poBbe Hacesnenus: Poccuny. KommiekcHbIi
TPy, B KOTOPOM PAacCMaTpUBAIOTCS B MEPBYIO 0UYepelb (PAKTOPBI U MPUUUHBI, OTIpE/Ie-
nsroue 310poBbe Hauu. Oxono 200 croxetoB, 6onee 400 kapT U quarpamm;
Anaromus 1 Gpuznonorus yeiaoeka. HayuHno- nonynsipHbli caiit. ba3a 3HaHuii no ouo-
Joruy yenoBeka. @U3noorus, KJIeTouHas OMOoJIorusl, TeHETHKa, OMOXUMMUS;

- 3putenbHble WUTIO3UH U heHoMeHbI ((pakyabreT ncuxoioruu MI'Y umenu M. B. Jlo-
MOHOCOBA).

XNBOTHBIE

- «HbOpPMAIIMOHHO-TIONCKOBBIN CAUTHIIN «IIOYTU BCE» MO SHTOMOJOTUNY. bombioe
KOJIMYECTBO KAYECTBEHHBIX CCBUIOK HA PYCCKOSA3BIUHBIE CaWThI, NOCBALIEHHBIE BCEM
CTOPOHAM >KM3HU PA3JMYHBIX TPYII WIEHUCTOHOTUX, a O0JIbIlIe BCETO — HACEKOMBIX;

- «300Kk1y0 (BCce 0 »XMBOTHBIX)». CaMas pazHooOpa3Has WLTIOCTpUpPOBaHHAsA UH(DOP-
Malus, KaK O U3HU JUKUX >KUBOTHBIX, TaK U O JAOMalIHUX Jirooumiax. Bo3moxHo
MoJiyueHue OecCIyIaTHOW KOHCYJIBTAIlMU MO0 COAEPKAHUIO U BETEPUHAPUH;
«300J1011H51», TPEIOCTABISIET MaTepral B OCHOBHOM O cO0aKax M KOILIKAaX: peKOMEeHa-
LMY TI0 UX COJAEPKAHUIO U JICYCHUIO, HOPMATUBHBIE TOKYMEHTbI, THHOPMALIHUIO O KITy-
0ax ¥ MUTOMHHKAX, OOBSABICHUS O MPOJAKE U BHICTABKAX»;
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- «[ToBOOK», OIMH U3 CAaMBbIX MOJHBIX CAUTOB, MOCBAIICHHBIX JOMAIIIHUM KUBOTHBIM;
«O HenobeauMoit JII0OBU K KUBOTHBIMY», HHTEpPECHASI U pa3HOOOpa3Has HHpopMalus
0 CaMbIX Pa3JIMYHBIX KUBOTHBIX. OCOOEHHOCTH MOAOOpa MaTepuaia 1 ero u3JI0KeHUs
JENAI0T 3TOT CAUT XOPOILIUM MOMOITHUKOM YUUTEIIIO;

«/lomamnue kuBOTHBIe». CalT MOCBSAIIEH JOMAIIHUM UBOTHBIM. OCOOEHHOCTSIM
yXO0Zla U COAEPIKAHUS JOMAIIHUX )KUBOTHBIX;

«bonbime komkn». CalT MOCBALIEH MPEACTABUTEISIM CEMENCTBA KOIIAYbUX;

- NnmoctpupoBaHHas SHIMKIONEAUS >KUBOTHBIX. B pasmenax sSHUMKIONEANH CO-
OpaHO OOJBITIOE KOJTMYECTBO MAaTepUajoB 000 BCEX BHUJAX JKMBOTHBIX. Marepuan 60-
rato WUTIOCTPUPOBAH, CHA0XKEH CChUIKaAMU;

- Pecypc «O HenoOeaumoii 1r00BU K )KUBOTHBIMY — 3TO HHTEPECHAs i pa3HOOOpa3Hast
uH(pOpPMAIUS O CaMbIX PAa3IMYHBIX KUBOTHBIX. OcoOeHHOCTH ToAOOpa MaTepraia u
€ro M3JIOKEHUS JEIAI0T ATOT CAUT XOPOIIUM MOMOIIHUKOM YYUTEIIO;

- Pe16uit Mup. Pecypc mocBsiiieH moaHOCThIO 3TUM MIPEACTABUTENSIM dKUBOTHOTO MUpA.
Knaccuduxkarusi, mpoucxoxxaeHue, SBONIONKUS pbl0, OaCHbIE PHIOBI U MHOTOE JAPYTOE.
PACTEHHMA

O6orannueckuii cepsep MockoBckoro yHuBepcuteTa. ONuH U3 HanboJiee U3BECTHBIX
BO BCEM MUPE POCCUNUCKUX OMOIOTHYECKUX PECYPCOB, UMEIOLTUI BEpCUU Ha & SI3bIKaX.
borannyeckre HOBOCTH (B T. 4. MOAPOOHBIN KalleHJaph KOH(PEPEHIIHil), cailThl 00Ta-
HUYEeCKUX nojapasneneHuit MI'Y, oubnuoreka n3o0pakeHuit pacteHuit, ouorpadude-
CKHI1 pa3zien «KJIacCUKU Hayku». Kpome MarepuranoB o 00TaHUKE 00IIETo XapaKkTepa,
Ha caiiTe pa3MeIleHbl MaTepuaibl 0 boTaHnueckoM cajie yHUBEpCUTETa, 00 YHUBEP-
cuterckoM ['epbapuun umenu /. I1. CeipeiimrkoBa, mpeacTaBieHa CTapuHHAS KOJUICK-
1ust U3 ero PoHIOB;

- «MockoBckuii Kiiy0 KoMHaTHOTO IIBETOBOJICTBAY;

- «Yai» — xuBasi SHIMKIONEAUS Yas U €ro Tpaauluidi — UCTopus 4asi, 00OTaHUKA U
BBIpALIMBAHKE Yasi, XUMHUSI 4Yasi, IPOU3BOJICTBO Yasi, BUJIbI Yasl, YIIAKOBKA U XpaHEHUE
yasi, 3aBapUBaHUE Yasl, Yail U 310POBBE.
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JIuct cormacoBanus k moxkymeHnty Ne 24 ot 14.11.2023
Wuunmatop cornacosanus: @apaees P.A.
CornacoBanue uaunmupoBano: 14.11.2023 12:38

Jluer coryiacoBaHus Tum coriracoBaHus: mocjieA0BaTeJIbHOEC
N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust
IToamucano
1 Daprees P.A.

14.11.2023 - 12:39
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