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CoBpeMeHHBII yueOHBIH Mpoliecc HalpaBJIeH HE CTOJIBKO HA JOCTH)KEHHE PE3YJIbTaTOB B
o0JacTu MpeIMETHBIX 3HaHUM, CKOJILKO Ha JIMYHOCTHBIN pocT pedeHka. OOyueHue no HOBbIM
00pa3oBaTeNbHBIM CTaHIApTaM MPEIyCMAaTPUBACT OPTAHU3AIMIO JESTEIBHOCTH peOCHKA,
KOTOpasi cocoOCTBYET PAaCKPBITUIO BHYTPEHHEI0 MOTEHIIMAala KaXKI0r0 Y4UeHHKa, pa3BUTHE U
MOJJIepKaHUE €ro TalIaHTa.

OmHUM U3 KITIOYEBBIX TPEOOBAHMI K OMOJIOTHYECKOMY 00pa30BaHHIO B COBPEMEHHBIX
YCIIOBUSIX SIBJISIETCS OBJIAJICHUE YUAIIUMHUCS MPAKTUIECKUMU YMEHUSMU U HaBbIKAMU, IPOEKTHO
— UCCJIEeI0BATENbCKON IeATebHOCTRI0. [IporpamMmma «B Mupe 6uonmoruny» HampaBjieHa Ha
dbopMUpOBaHKE y YUAITUXCSI WHTEpeca K U3YUCHHUIO OMOJIOTHH, PA3BUTHE MPAKTUIECKUX
YMEHHM, TPUMEHEHHE MOJTyYeHHBIX 3HAaHUN Ha MPaKTUKE, MOJTOTOBKA yYalIUXCs K yYacTHIO B
OJINMIHUAHOM JIBUKEHUH.

Peanu3zanust qaHHOM MPOTPaMMBbl €CTECTBEHHOHAYYHOUM HAINPaBICHHOCTH
pelycCMaTPUBAET UCIIOIh30BaHUE 000PYIOBaHMsI, CPeICTB 00ydeHus U Bociiutanus LleHTpa
«Touka pocTay.

Paznen 1. Kommiekc OCHOBHBIX XapaKTEPUCTUK 00pa30BaHUs: 00beM, ColepKaHHe,
IUTAHUPYEMBIE PE3YIbTaThl

1.1IlosicHuTenbHAs 3aUCKa
[Iporpamma monomHUTENBHOTO 00pa3oBanus «Touka Poctay cocraBieHa Ha OCHOBE
HOPMAaTHUBHO-IIPABOBOM 0a3bl
HopmaTtuBHo-1ipaBoBOe oOecrieueHme
-OenepanpabiM 3aKk0oHOM OT 29.12.2012r. No273-D3 «O6 obpazoBanuu B Poccuiickoii
denepanum.
-IIpuka3 Munnpocsemmenust Poccun ot 09.11.2018 Ne 196 «O0 yTBep»kaeHUN MOpsIKa
OpraHM3aIH U OCYIIECTBIIEHUSI 00pa30BaTEeNbHOM NEATEIBHOCTH 110 JONOTHUTEIbHBIM
00111e00pa30BaTEIbHBIM TPOTPaMMaM.
-Konnenmueii pa3BUTHS AOTOTHUTEIBHOTO 00pa3oBanus B PD, yTBepkIeHHON pacniopssKeHUEM
[IpaButenscta PO ot 04.09.2014r. Nel72, npukazom Munucrepcrsa npocseuieHus PO ot
09.11.2018 1. Ne 196 «O0 yTBEpKICHUH MTOPSIKA OPTaHU3AIUN U OCYIICCTBICHUS
00pa30BaTeNbHON 1eATETHHOCTH MO AOMOJHUTEIBHBIM 00I1€00pa30BaTEIbHBIM IIPOTpaMMam.
-Crparerueit pazsutusa Bocnutanus B Poccuiickoit @enepannu Ha nepuon a0 2025 roaa
(yrBepkneHa pacniopsbkernreM llpaButensctBa Poccuiickoit @enepannu ot 29.05.2015 r. Ne
996-p).
-IToctanoBneHueM I 'maBHOro rocyaapcTBeHHOro canutapHoro Bpada P® or 28.01.2021 Ne 2
«0O06 yrBepxaenuu CanlluH 1.2.3685-21 «'urnennueckre HOPMaTUBHI U TPEOOBAHUS K
o0ecrieyeHnIo0 6e30MacHOCTH U (MITH) Oe3BPETHOCTH I YeJIoBeKa (DaKTOPOB cpeibl OOUTAHUS.

[Tporpamma crioco6CTBYET 03HAKOMIICHHUIO C OpraHu3alel KOJIEKTUBHOTO U
WHAUBUIYAILHOTO MCCIIEIOBaHUSI, 00YUICHHUIO B ICHCTBUH, TO3BOJISIET YEPEIOBATh
KOJUIEKTUBHYIO U MHAUBUIYaJIbHYIO I€ATEIbHOCTD. TeopeTnueckuil MaTeprai BKIIOYAET B ceOs
BOIIPOCHI, KaCAIOUIUECS] OCHOB MPOEKTHO-UCCIIE0BATEIBCKOM 1€ATEIbHOCTH, 3HAKOMCTBA CO
CTPYKTYpO# pabOTHI.

1.2 HoBu3Ha, akTyallbHOCTh H MEeJaroruyecKkas 1execoo0pa3HoCTh MPOrpaMMBI

AKTYyalbHOCTB TIporpamMmbl. OTIUYUTENIbHBIE 0COOEHHOCTH TTporpammsl. [Iporpamma
HampaBlieHa Ha (OPMHUPOBAHUE Y yUAIIMXCS CTOUKONW MOTHUBALIUU IS U3YYCHUS] OMOIOTUYECKUX
HayK, pacllipeHe 3HaHUH 110 OUOJIOTHH U HKOJIOTUH, (POPMHUPOBAHNE OCO3ZHAHHOTO OTHOILICHUS
K MHUPY >KMBOU MPUPOJIbI, pa3BUTHE UHTEPECA K MEIULIMHCKUM HayKaM, OBBIILICHHUE
oOpa3zoBaTenbHOro ypoBHs. [IporpamMMa gaet BO3MOXHOCTh y4allluMcs BEIOpATh CBOM
«OMOIOTUYECKUH TTyThY», U OBBICUTH YPOBEHB MOATOTOBKHU K IK3aMEHAM.

HoBu3Ha manHON 00pa3oBaTebHON MPOTPaMMBI B TOM, YTO JJaHHAS MPOTpaMMa HOCHT
pa3BUBAIOIINN XapaKTep, LEIbI0 KOTOPOU SBIsETCS (OPMUPOBAHUE TTOUCKOBO-
HCCJIEIOBATEIbCKUX, KOMMYHHUKAaTUBHBIX YMEHUN IKOJIBHUKOB, MHTEIJIEKTA YUaIIUXCS.
3aHATUSL pa3]esieHbl HA TEOPETUUYECKUE U MTpaKkThuueckue. [Ipuuém AesTenbHOCTh MOXKET HOCUTh
Kak rpynrnoBoOi, TaK U HMHANBUAYAJIbHBIA XapaKTep.



[lemaroruueckas 1eaecooOpa3sHOCTh MPOrpaMMBI 3aKITI0YAETCS B TOM, YTOOBI: CIIOCOOCTBOBATh
CUCTeMAaTHU3aIHi OMOJIOTUYECKUX 3HAHUM, TOyYEHHBIX BO BpeMs
o0yueHus B 00111e00pa30BaTENbHOM 1IKOJIE, BOCIIOIHUTH MPOOEIIbI, HOTYYeHHBIE IPY U3yYCHUN
npeaMeTa OMOJIOTUH, PACIIUPUTH UMEIOLTUECS Y YYaIIUXCsl IPOrpaMMHbIe OMOJIOTHYECKHE
3HAHUS C LENbIO MOJrOTOBKH K 9K3aMeHaM, K MOCTYIUICHUIO B y4eOHBIE 3aBEJICHUS, a TAKXKeE K
OMOJOTUYECKUM OJIMMITHAJIAM.
1.3 Lenpb 1 33124y JOTIOJIHUTENBHON 00111€00pa30BaTeIbHON PO PaMMBI

[lenb: co3ganue yCaoBUM I YCIEIIHOTO OCBOEHHUS YYaIUMUCS TPAKTUYECKOU
COCTaBIISIONIEH MIKOIHHONW OMOJOTHH U OCHOB UCCIIEIOBATENLCKOMN AEITeTbHOCTH.

3amaun:
[IpenmeTHsle:
1. DopMUPOBAHUE CUCTEMbBI HAYYHBIX 3HAHUI O CUCTEME KUBOUW MPUPOJIbI U HAYAIbHBIX
NpEeICTaBICHUN 0 OMOIOTHYECKUX 00bEKTaX, Mpoleccax, sIBICHUIX, 3aKOHOMEPHOCTSX;
MeranpeameTHBbIE:

2. MPUOOPETEHUE OIBITA UCIIOJIB30BAHUS METOIOB OMOIOTHYECKON HAYKH IS IPOBEICHUS
HECJIOKHBIX OMOJIOTUYECKUX IKCIIEPUMEHTOB;

3. Pa3sBUTHUC YMGHI/Iﬁ 1 HAaBBIKOB ITPOCKTHO — HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH,
JInunocTHbIE:

4. MMOATOTOBKA YUAIIUXCA K YHAaCTUIO B OJIMMIIMAAHOM JIBUKCHHU,

5. (hopMHUPOBaHKME OCHOB YKOJIOTHYECKON TPaMOTHOCTH.

[Tpu opranuzaiun 06pa3zoBaTENIbHOTO MpoLecca HE0OX0AUMO 0OpaTUTh BHUMAHUE HA

CJIEIYIOIINE aCIIEKThI:

. co3JlaHue MOpPT(OINO YISHUKA, TTO3BOJIAIONIEE OLIEHUBAThH €0 JIMYHOCTHBII POCT;

. MCIOJIb30BaHUE JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHH (TEXHOIOTHS pa3-BUTHUS
KPUTUYECKOTO MBIIIJICHUS, TEXHOJIOTHSI TPOOJIEMHOT0 00y4YeHHUs, TEXHOIOTUs 00yUSHHS B
COTPYIHUYECTBE, KEUC-TEXHOJIOTHSI, METO]l IPOEKTOB);

. OpraHM3alys NPOEKTHON AESTENbHOCTH IKOJIBHUKOB U IPOBECHUE MUHHU-
KOH(epeHIIMii, TO3BOJIAIOIINX IIKOJIbHUKAM MPEICTaBUTh UHIUBUAYaIbHbIE (MU TPYIIIIOBBIE)
IPOEKTHI M0 BBIOpaHHOH TeMe.

1.4 OcobeHHOCTH BO3PACTHOM TPYMIIBI IETEH, KOTOPHIM aJpecOBaHa MporpaMMma.

JlanHas mporpaMma npeaycMoTpeHa Ha 15 yeoBeKk pa3HOBO3pAaCTHOM Kateropun Ha 6ase
IIKOJIBI.
Ha 3ansTusax ydammecs: onuparoTcs Ha IMOJIydYeHHbIE 3HAHUS IO OMOJIOTUH, YTO TTO3BOJISIET
OBICTPO U JIETKO OBJa/IeBaTh HOBBIMU 3HAHUSAMU, IPABUIILHO U KAUE€CTBEH-HO BBIMOIHSITh
IIPAKTUYECKHE 3a1aHusl.

1.5 Anpecar nporpaMMsbl, CPOKH peaan3alii, HapaBJIE€HHOCTb
YpoBeHb MporpaMMbl — 6a30BbIH.

Brinonnenue MHAMBUYaIbHOTO 3a/1aHUS: CAMOCTOSITENIbHBIN BBIOOp TEM pEOEHKOM,
MHTEPECHBIX s u3ydeHus. CocraBieHue miaHa paboThl [0 U3YYEHUIO TEMbI, HAITMCAHUIO
paboThI C OMOPOIl Ha MPEAIOKEHHBIE MTEAaroroM BapuaHThI.

Hamnpasnennocts — EcrecTBeHHOHay4Has!.
Anpecar nporpamMmsbl: et B Bo3pacte 11 — 18 ner.

B sTOM BO3pacte peGeHOK OKa3bIBaETCs HA MOPOre peaabHON B3pocioil xu3nu. bes
JIOCTaTOYHOM YBEPEHHOCTH B ce0e, MPUHATHUS ce0s OH HE CMOKET ONPEAETUTh CBOM
JaJbHENIINH TYTh.

LleHTpanpHBIM e HOBOOOpa30BaHHEM MEPHO/Aa CTAHOBUTCSI CAMOOTIPEIEIICHNUE,
npodeccuoHagbHoe 1 TMYHOCTHOE. Co3/1aeTes Tak Ha3bIBaeMbIi )KU3HEHHBIH IJ1aH:
CTapIICKIACCHUK pelIaeT, KeM ObITh (IpodeccuoHaIbHOE CaMOOIPEIeNIeHNE) U KaKUM OBIThH B
CBOCH Oymyiei Ku3HU (JIMYHOCTHOE WIIH MOPATbHOE CaMOOIIPE/ICIICHNUE).

Eme oquH MOMEHT, CBSI3aHHBIN ¢ CaMOOTIPEICTICHUEM, - HK3MEHECHHE Y4eOHOW MOTHBAIIHH.
CrapiieKkIacCHUKH, BEIYUIYIO AEATEIbHOCTh KOTOPBIX OOBIYHO HAa3bIBAIOT Y4eOHO-
poQeCCHOHAIBHON, HAYMHAIOT pacCMaTPUBATh yueOy Kak HEOOX0UMYIO 0a3y, IPEANOChUIKY



Oyayeit npodeccuoHaNbHOM eATeNbHOCTH. VX HHTepeCyIOT, IIaBHBIM 00pa3oM, Te IPEIMETHI,
KOTOpPbIE UM OyIyT HY’KHBI B JaJlbHEHIIEM, X CHOBA HAYMHAET BOJIHOBATh YCIIEBAEMOCTb,
HOSIBJISIETCS CO3HATENIBHOE OTHOLIEHUE K YIEHHIO
Cpoxu peajqn3anuu NporpamMmsbi.
[Iporpamma paccunrana Ha 3 roga oOyueHus. [IpogoKUTETFHOCTS OHOTO 3aHSATHUS PAaBHO
OJTHOMY aKajieMuueckoMy dacy (40 MUHYT).
I rog o6yuenust — 136 yaca. Yacrora 3ausTHii — 4 pasa B Henemnto o 40MUHYT.
I rom 06yuenus — 136 gaca. Yacrora 3anatuii — 4 pasza B Heelnto mo 40MUHYT.
III rox 06yuyenus — 136 yaca. YacroTa 3ansatuii — 4 pasza B Henemo mo 40MuHyT.
['pynmer GopMUPYIOTCS ¢ yU€TOM WHIUBUIYAIBHBIX M TBOPYECKHUX CITOCOOHOCTEH JETEH.
®opma 3aHATUH — rpynnosas. KonnuecTBo ydaniuxcs B rpymme MakcumaiabHoe — 15.
IInanupyembie pe3y/ibTaThl
TpeboBanust K ypoBHIO 3HAaHUN, YMEHUI U HABBIKOB 110 OKOHUAHHIO peaTU3alliy IPOrpaMMBbI:

. HMMETh MpeJcTaBiIeHuEe 00 NCCaea0BaHNH, POEKTe, cOope n 00paboTke HHpOpMAITUH,
COCTaBJICHHUHM OJOKJIaaa, Hy6J’II/I‘IHOM BBICTYIIJICHUH,

. 3HATh, KaK BHIOpATh TEMY UCCIIEIOBAHHS, CTPYKTYPY HCCIICIOBAHUS;

° YMCTb BUACTH Hp06neMy, BBIIBUT'ATh TUIIOTC3bI, IINIAHUPOBATH X0 UCCIICAOBAHU, 1aBaTh
OTIpeNIeNICHUs TIOHSATHIM, padOTaTh C TEKCTOM, JeNIaTh BEIBOJIBI;

. yYMETh paboTaTh B IPyIIIE, IPUCTYIINBATHCS K MHEHUIO YWICHOB IPYIIIbI, OTCTAUBATh
COOCTBEHHYIO TOUKY 3PCHHSI;

. BIIQ/ICTh TJIAHUPOBAHUEM U MTOCTAHOBKON OMOJIOTHUYECKOTO KCIIEPUMEHTA.

1.6 [lmanupyembie pe3yJbTaThl
[Inanupyemslie pe3ynbTaTsl
JIM4HOCTHBIE Pe3yNbTAThI:

. 3HaHUS! OCHOBHBIX IPUHIIUIIOB U MPABHJI OTHOIIECHHUS K )KHMBOUW MPUPOJIE;

. pa3BUTHE O3HABATEIbHBIX MHTEPECOB, HAIIPABJICHHBIX HA U3YYEHUE )KUBOM MPUPOJIBL;
. Pa3BuTHE HHTENIEKTYyAIbHBIX YMEHHH (I0Ka3bIBaTh, CTPOUTH PACCYKACHUS,
aHAJIM3UPOBATh, CPABHUBATH, JI€JaTh BHIBOJBI U JIPYTOe€);

. ACTETUYECKOT0 OTHOIICHUS K KUBBIM O0BEKTaM.

MeranpeameTHbIe PE3yIbTaThI:

. OBJIaZICHUE COCTABJIIOIIUMHU HUCCIIEI0BATENbCKON U MPOEKTHON JEATENBHOCTH: YMEHHE

BUETH IPOOJIEMY, CTABUTh BOIPOCHI, BEIIBUTATh THIIOTE3bI, JABATh ONMPEICICHUS TIOHATHIM,
KJaccu(uIupoBaTh, HaOII01aTh, IPOBOAUTH SKCIIEPUMEHTHI, JIEJIaTh BHIBOIbI U 3aKIIIOYCHUS,
CTPYKTYPHUPOBATh MaTepuai, OOBSICHSITh, JOKA3bIBaTh, 3AIIUIIATH CBOU UJICH;

. yMEHHUE paboTaTh ¢ pa3HbIMU UCTOYHUKAMU OMOJIOTHYECKO NH(pOpMAIIHH,
aHaJM3UPOBATh U OIICHUBATh WH(OpMAIIHIO, MPeoOpa3oBHIBATh HHPOPMAIIHIO U3 OTHOU (POpPMBI
B IpYry1o;

. YMEHHUE aJIeKBaTHO UCTOI30BATh PEUYEBHIC CPEIICTBA IS TUCKYCCHH U apTyMEHTAIIUN
CBOEH MO3UILIMHU, CPABHUBATH PAa3HbIC TOUKHU 3PEHUS, apT'yMEHTHPOBATh CBOIO TOUKY 3pEHUS,
OTCTaMBAaTh CBOIO MO3UIIHIO.

[IpenmeTHbIe pe3yIbTATHL:

1. B mo3naBaTtenpHO# (MHTEIICKTYaIbHOM) cdepe:

. BBIJICTICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKHX 00BEKTOB M MPOIIECCOB;

. KJ1accu(puKanms — ONpeesICHHE MPUHAIC)KHOCTH OMOJIOTHYECKUX 00BEKTOB K
ONPEACIECHHON CUCTEMAaTUYECKON IPYyIIIE;

. 00BsICHEHHE POJIM OUOJIOTMH B MMPAKTUUYECKON JESITETbHOCTH JIOCH;

. CpaBHEHHE OMOJOTHYECKIX OOBEKTOB M MPOIIECCOB, YMEHUE JIeTaTh BHIBOIBI U
YMO3aKJII0YEeHUs Ha OCHOBE CPaBHEHUS,

. yMeHue paboTarh ¢ ONpeaeTUuTeNIMH, 1a00paTOPHBIM 000pyI0BaHUEM;

. OBJIaJICHHE METO/IaMU OMOJIOTHYECKON HAayKH: HAOIIOACHHE U ONHCaHNe OMOIOTMYECKUX

00BEKTOB U MPOIIECCOB; TOCTAHOBKA OMOJIOTUYECKHIX IKCIIEPUMEHTOB M OOBSICHEHUE UX
pe3yJbTaTOB.



2. B IeHHOCTHO-OpPUEHTALIMOHHOH cdepe:

. 3HaHUE OCHOBHBIX MPABIJI MIOBEACHUS B TIPUPOJIC;
. aHaJIM3 M OIICHKA MTOCIIEICTBUI AeSATETLHOCTH YeIOBEKa B IPUPO/IE.

3. B cdepe TpynoBoit aesTenbHOCTH:

. 3HaHUE U COOIIIO/ICHHE paBUI paboThl B KAOMHETE OUOJIOTHH;

. coOJroieHne paBuil pabOThI ¢ OMOJIOTMYECKUMU TPUOOPAMU U HHCTPYMEHTAMH.
4. B acreTndeckoii cdepe:

. OBJIAJICHUE YMECHHUEM OIEHUBATH C 3CTETHUYECKON TOUYKH 3PEHUS OOBEKThI KHUBOK
TIPUPOJIBI.

VYuyarmuecst OyayT 3HATh:
-y4aluics yMeeT MOHUMAaTh MPOLECChI, MPOUCXOSAIINE B OKPYKAIOIIEM MUPE Ha OCHOBE
COOCTBEHHBIX HAOIIOJICHUH M €CTECTBEHHOHAYYHOTO MTOAX0Aa, POopMyIMpOBaTh HAYIHO
000CHOBAHHBIE BLIBOIBL,
-yJaluics BiajieeT HaBbIKaMH aHajau3a nHGOpMalluu U MpeACTaBIeHUs epe]] ayAUTOpHe
pe3yIbTaTOB CBOEH pabOTHI;
-yJaluncs JeMOHCTPUPYET OTBETCTBEHHOE OTHOLIEHHE K MPUPOJE POIHOTO Kpasi, IPUPOIHOMY
JIOCTOSIHUIO CBOEHM CTpaHbl, IUTAHETHI B LIETIOM;
-yJaluiics Biajaeer HHGOPMaIMOHHBIM OTEHIIUAIOM O MYTAX MOCTPOCHUS UHAUBUAYAIbHON
npodecCHOHATBLHON TPACKTOPHH.
VYuyammecs 0yayT 0Oy4deHBI:
-yJauuiics BiajeeT 1a00paTOpHbIMH TpUOOpamH;
-IEMOHCTPUPYET HEKOTOPbIe MOpGOMETpUUECKUE U (PU3UOTIOTUUECKHE TTOKA3aTETH 30POBbS
IIKOJIbHUKOB;
-yMeeT CTaTUCTUYEeCKU 00padaThIBaTh Pe3yabTaThl HCCIIEIOBAHMIA;
-yMEET MPECTaBIATh CBOU PE3YJIbTATHI IEPE] ayUTOPUEH;
-yMeeT paboTaTh ¢ HAYYHOU JTUTEPaTypOi;
-yMeeT ohopMIIATh Pe3yabTaThl CBOMX UCCIICIOBAHUI B BUIE TE3UCOB pedepaToB U CTATEH.
Paznen 2. Kommiekc opraHu3aiiiOHHO-TIEAarOrMYeCKUX YCIOBUH, BKIFOYAOIINI (hOPMBI
aTTeCTallun»
CTpyKTypa nporpaMmmabl

[Tpu u3yyeHnn pa3aenoB MIKOJILHUKA CMOTYT IIOYYBCTBOBAThH CeOs B POJIU YUCHBIX M3 PAa3HBIX
obnacreit 6mosornu. borannka — Hayka 0 pacTeHHsIX. 300JI0THs — HayKa, MPEAMETOM
M3Yy4YEHUsI KOTOPOU SBIISIFOTCS IPEACTABUTENH LIAPCTBA )KUBOTHBIX. MUKOJIOTHSI — HayKa O
rpubax. @U3n0NIOTHUs — HayKa O )KM3HEHHBIX Mpolieccax. JKOJIOTUS — HayKa o
B3aMMO/ICHCTBUAX OPraHU3MOB C OKpYXkaromeil cpenoif. bakrepuosorus — Hayka o OaKkTepusX.
OpHuUTOJIOTHS — Pa3zell 300J0THH, TTOCBAIIECHHBIN U3ydyeHUIo NTHll. buoreorpadus — Hayka,
KOTOpasi U3y4aeT 3aKOHOMEPHOCTH T'e0-TpaduIecKoro pacpoCTpaHEHUs U pacIpeIeICHUS
opranu3mMoB. CUCTeMaTHKa — Hay4yHas AUCLUUILINHA, O KIacCU(DPHUKAIH KUBBIX OPraHU3MOB.
Mopdonorus u3yyaet BHEIIHEE CTPOCHHUE OpraHu3Ma.

2.1. Coaeprxanue mporpaMmbl
COAEPXXAHUE
[MTEPBBIN 'Ol OBYUYEHU A



[Mnanupyembie pe3yabTaThl:

JInunocTHbIE:

- 3HAHHE OCHOBHBIX MPHUHIIMIIOB U MPABUJ OTHOIIICHUS K KUBOU MPUPOJIE, OCHOB 3JOPOBOTO
00paza KU3HU U 3JJ0pOBbeCcOEPETAIONINX TEXHOJIOTHIA;

- (opmupoBaHUE MOHUMAHUS IICHHOCTH 3J0POBOT0O U 0€30MacCHOT0 00pa3a KU3HU;

- chOpMHUPOBAHHOCTH MO3HABATEIbHBIX HHTEPECOB U MOTUBOB, HAIIPABJIEHHBIX HA U3y4YCHHE
YKUBOU MPUPOBI; HHTEIICKTYaTIbHBIX YMEHUH (I0Ka3bIBATh, CTPOUTH PACCYKIACHUS,
aHAJIM3UPOBATh, CPABHUBATH, JI€JaTh BHIBOJBI U JIP.); SCTETUYECKOT0 OTHOIIEHUS K KUBBIM
o0BeKTaM.

MeranpeameTHBbIE:

- YMEHHE OPTaHH30BaTh CBOIO YUEOHYIO NIEATEIHHOCTh: OMPEACIATh IeNIb PaOOThI, CTABUTH
3aJja4i, TUTAHUPOBATh — OMPEEINIAThH MOCIEA0BATEILHOCTD AEHUCTBHI U TPOrHO3UPOBATH
pe3ynbTaThl paboThl. OCYIIECTBIATH KOHTPOJIb U KOPPEKIIHIO B CIIydae OOHAPYKCHHUS
OTKJIOHEHH U OTJIMYMI IPU CIMYSHUH PE3YJIbTATOB C 3aJJaHHBIM 3Ta-ToHOM. O1leHKa
pe3yIbTaTOB padOTHI — BBIACICHUE H OCO3HAHHE YUAITUMCS TOTO, YTO YXKE YCBOCHO U UTO €Il
MOJIJICKUT YCBOEHHUIO, OCO3HAHNE KayecTBa U YPOBHS YCBOCHUS;

- OBJIQJICHHE COCTABIISIONIUMH HCCIIEI0BATEIHCKOW U TPOSKTHOM JIEATEIHbHOCTH, BKITFOYAS
YMEHHMsI BUJIETh TPOOJIEMY, CTAaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bL, AaBATh ONPEACICHUS
MOHSITHUSIM, KIIACCU(PUITUPOBATE, HAOIIOAATh, TPOBOAUTH SKCIIEPUMEHTHI, I€1aTh BEIBOJIBI U
3aKIJIIOYEHUs, CTPYKTYPUPOBATh MaTepua, O0bACHATh, JOKAa3bIBATh, 3aLIUILATH CBOU UJIEH;
[IpenmeTHsie:

- ymMmeHue paboTaTh ¢ pa3HBIMU UCTOYHUKAMHU WH()OPMAIIMU: TEKCTOM YYeOHHKA, HAy4HO-
MOMYJISIPHOM JTUTEPATYpPOil, CJIOBAPSMHU U CIIPABOYHUKAMHU; AaHATTM3UPOBAThH U OLICHUBATH
nH(popMmaIuio, mpeodpa3oBhIBATh €€ U3 OJHON (HOPMBI B APYTYIO;

- YMEHUE CO3/1aBaTh , MPUMEHSTH U MPeoOpPa30BhIBATH 3HAKU M CUMBOJIBI, MOJICIIA M CXEMBI JIsI
pelieHus yueOHbIX U [T03HABATENbHbBIX 3a/1a4

- yMeHue paboTarh ¢ pa3HbIMU UCTOYHUKAMHU OMOJIOTHYECKON HH(POPMALIUU: HAXOIUTh
OMOJIOTHYECKYI0 HHPOPMAIIHIO B TEKCTE YICOHMKA, HAYYHO-TIOMYJISIPHOM JTUTEpaType,
OMOJOTUYECKHX CIIOBAPSIX U CIIPABOYHHUKAX.

VYuarmuecst OyayT 3HATh:

. yYMEET BBLACTIATH CYIECTBEHHbIC TPU3HAKH OMOIOTUYECKHX 00BEKTOB (OTIMUUTEIBHBIX
MPU3HAKOB )KUBBIX OPraHU3MOB; KJIETOK U OpraHU3MOB pacTeHU, rpuOOB U GaKTepHii;
. yMeeT 0OBSACHATH POJIb OMOJIOTHH B IPAKTUYECKOM EATETbHOCTH JIFOACH; Me-CTa U POJIU

YeJioBeKa B IPUPO/IE; POJCTBA, OOIIHOCTH POMCXOMKACHUS M SBOJIIOIUHN PACTEHUH U KHUBOTHBIX
(Ha mpuMepe CONOCTAaBIICHUS OTACIBHBIX TPYII); PO pa3-JIUYHBIX OPTaHU3MOB B )KU3HH
YeJIOBEKa; 3HAYCHMsI OMOJIOTHYECKOTO Pa3HO00pasus i COXpaHEeHUs Onochepsr;

® YMCECT CPAaBHUBATDH 6I/IOJIOFI/I‘-I€CKI/IG O6’beKTBI " OpoueCChl, YMCTh J1€JIaTh BBIBOJAbBI U
YMO3aKJIIOYCHHUSI HA OCHOBE CPaBHECHUS,

. yYMEEeT BBIABISATH MPUCIIOCOOJICHUS OPTaHU3MOB K Cpeie OOMTaHMS; TUIIBI B3aUMOJICHCTBUS
pa3HBIX BUJOB B DKOCHUCTEME; B3aUMOCBSI3H MEXKIy OCOOCHHOCTSIMU CTPOCHUS KJIETOK, TKaHEH;
VYyamumecs: OyayT 0Oy4eHsbl:

. BIIQJICET MPaBHJIAMH pabOTHI C OMOJOTUUECKUMHU TPUOOpaMH M HHCTPYMEHTaAMHU
(mpemapoBaIbHbIE UTJIbI, CKAIBIIEIH, JIYIIbI, MUKPOCKOIIBI).
. yMeeT CpaBHUBATh OMOJIOTHYECKHEe OOBEKTHI M MTPOIECCHI, YMETh JIeIaTh BHIBOIBI H

YMO3aKJIIOUEeHHUsI HA OCHOBE CPaBHEHUS

Brenenue. (2 vaca) Bo BBefieHUY yuaniuecs 3HAaKOMSTCSA € TIJIaHOM pabOThl U TEXHUKON
0€3011aCHOCTH MIPU BBIMOJIHEHUH J1a00paTOPHBIX padoT.
1. U3 gero cocrout pacrenne? (20 yacos.)
CtpoeHue pacTUTENbHOMN KIETKH.
Teopus Kopenb. Buasl kopHeit. BerBnenue kopHs. 3nauenue kopHs. [Tooer. Ctpoenue nobera.
Crtpoenue nouek. BumonsmeHeHus mooeron



Jluct. Ctpoenue koxuiibl iucta. CTpoeHUE MIAKOTH JIUCTA. 3HAUCHHE KUJIOK JIKcTa. Brinenenue
pactenueM kuciopoja. Mcnapenue Boawl pacrenueM. Jlucroman.

Crebenb. Ctpoenue cte0st. OyHKIUN cTeds

[BeTok. CTpoeHUE U 3HAYECHUE 1IBETKA.

[Tnoxsr. Ctpoenue u 3naueHue. CriocoOb! pacpoCcTpaHeHUs

Cems. CTpoeHUE U COCTaB CEMSH

[Ipaxtuka JlaGopaTtopHas padora «CTpoeHHE KOXKHULIBI TyKay.

JlaGopaTtopHast pabota «JIBHKEHHE ITUTOTLIa3MbD»

JlaGopatopHas pabota «OnpeneneHne 30Hb6I pocTa KOPHsI»

JlaGopaTopHnas pabora «CTpoeHHE TTOYCK»

OneiT «Belenenue kucinoponaa pacrenueM». OnsiT «lcnapenne Boabl TUCThAMUY
[IpakTrueckas padota «OnpeneneHue Bo3pacTa cTBoJa o ciry» JlaboparopHas padota
«[lepenBuxenune BoJbl 1 MUHEPAIBbHBIX cojeii o cTe0mo» JlaboparopHas paboTa «/|Buxenune
OpraHWYECKHUX BEIIECTB 10 cTebo» JlabopaTopHas padora «CtpoeHue cemeHu (Hacommm
JlaboparopHas pabota «CtpoeHue cemeHu mieHuIb Jlaboparopuas padorta «CocTaB ceMsH»
2. Kak xwuBet pactenue? (11 gacoB)

Teopus. Kak nutaercsa pacrenue? BoznymHoe nutanue pacteHuil. [louseHHoe nurtanue
pactenuii. Y no6penus. Bunasr ynoopenuii. [lutanue u poct mpopoCcTKOB.

Kak pacrer pacrenue? Poct kopHeii u nobera. Kak MOKHO OBIUATH HA POCT PACTCHHUS.
Bo3zneiicTBue yenoBeka Ha KOPHEBBIE CUCTEMBI KYJIbTYpHBIX pacTeHui. O0paboTKa MOYBHI.
[Tonus n ocymenue noussl. POpMHUPOBAHUE KPOHBI pacTeHUN. [Ipu-1unka 1 TMKUpOBKa.
Jprmmt nu pactenue? Jlpixanue kopHeil. Jlpixanue nuctheB. [pixanue cemsH. Kak nBuraercs
pacrenue? JIBrxeHue cTeOs U JTUCTHEB.

Kaxk nmpopacraer cems? YcnoBus npopactanus cemsiH. Becxoxkects ceMsad. Cpoku mocesa.
I'myOuna 3a1enKku ceMsiH.

[Tpaktuka. [IpakTuyeckas pabora «O0pa3zoBaHNE OPraHUYECKUX BEIIECTB HA CBETY»
[IpakTuueckas padora «BnusiHue ynoOpenuit Ha pocT pacteHus» Ilpaktuueckas padora
«[Ipummunka riaaBHoro kopHs» [IpakTuueckas padora «Pa3Butie OOKOBBIX TOOETOB)»
[IpakTuueckas pabora «BnusHue GUTOropMOHOB Ha POCT U PAa3BUTHE PACTEHUII»
JlaGopaTtopHnas pabota «Pa3BuTre MpopoCTKOB)

OneIT «3HayeHHE BO3yXa AJIs POCTa U pa3BUTHS KOPHEN»

OnpIT «/IpIXaHUE JIUCTHEB)

OnpIT «JIpIXaHue cCeMsH»

[IpakTuueckas padota «/[Bmwkenue crebns pacrenus» [Ipakrudeckas padota «/[Bmwkenne
JIUCTHEBY

[IpakTrueckas padota «BiusiHue pa3nUYHBIX YCIOBUH Ha IpopacTaHue ceMsiny» [IpakTudeckas
pabota «OnpeaeneHne BCXOKECTH CEMSIH»

3. BeipacTu cam. (6 qaca)

Teopus. [IpumeHeHne monydYeHHBIX 3HAHUH Ha ipakTuke. O3e/IeHeHne MIKOIbHBIX KIyMO.
ITocanka u yxoJ 3a paCTEHUSIMU.

[Ipakruka. [lpaktudeckas padora «Ilocaaka ceMsiH B KOHTEHHEPBI M OTKPBITHII TPYHT»
[TpakTnueckas pabota «I[lukupoBaHue paccaabl IBETOYHBIX KyabTyp» [IpakTuueckas pabota
«BpIcazika paccaibl IBETOUHBIX KYJIBTYpP B OTKPBITHIN IpyHT» [IpakTuueckas pabora «Yxox 3a
I[BETOYHBIMH KIIyMOaMu»

4.0t Mukpockomna 10 Mukpoobuonoruu (17 qaco)

Teopus. YcrpoiictBo Mukpockomna. [IpaBuia paboTel ¢ Mukpockoniom. [Ipurorosnenue
npenapaTtoB MlcTopust OTKpBITHS MUKPOCKOIIA. Y UEHbIE UCCIIEA0BATEIM, BHECIIUE BKJIa B
U3Y4E€HHE MUKPOOPTaHU3MOB.

Opannysckuit Mmukpoouosor Jlyn [lactep (1822 — 1895r), Hemenxkwuit yuensiii Pobept Kox
(1843 — 1910r) 0CHOBOTIOJIOKHUKH COBPEMEHHON MUKpOoOHosiorur. OCHOBHBIC HAIIpaBJICHUS
COBPEMEHHOM MUKPOOHOJIOTUHN: TeHETHYECKas U KJIETOUHAs HHKCHEPHs, UCTI0Ib30BAHUE
MUKPOOPTraHU3MOB U MPOAYKTOB HX KHU3ZHEACSATEIbHOCTH B TPOMBIIIIIEHHOCTH, CEIbCKOM



XO03sICTBE ¥ MEAMLIMHE, T00bIYa HEPTH U METAIIIOB, OUYUCTKA BOJ, IIOYB, BO3yXa OT
3arpsA3HUATEIICH, MOIJIEPKAHUE U COXPAHEHHUE TTOYBEHHOTO TIOOPOAUsL. Y CTPOUCTBO
MHUKPOCKOIIa U MpaBuiia padoTsl ¢ HUM. [IpaBuia oOpaiieHus ¢ 1a00paTOpHBIM 000pyIOBaHHUEM.
Xumusi 1 OUOI0THsA. XUMHUUYECKHI COCTaB KMBOU KJIETKH: HEOpraHW4YecKkue (Boaa u
MUHEPATBHBIC COJIN) B OpraHuYeckue (OeNKH, KUPHI, YTICBOIbI, BATAMUHBI) BEIIECTBA.
buonornueckasi posib BoJIbI B )KHBO# KieTke. DoTtocuuTes. Xiopodwmi. buonornyeckoe
3HAUEHUE JKUPOB, OCIKOB, YPUPHBIX MACEI, YTICBOIOB M BATAMHHOB IS )KU3HEACATEIHOCTH
OpraHU3MOB.
Kinerka - enunuiia cTpoeHus, ) KU3HEACATENLHOCTH, POCTA U PA3BUTHUSI OPraHU3MOB.
Mmuoroo6pa3ue kiaetok. CTpoeHHE MPO - U SYKAPUOTHUECKOU KIETKH. JleieHne KIeTKH.
B3aumMocBs3b cTpoeHus U (YHKIMIA YacTeil 1 OPraHOUI0B KIIETKH - OCHOBA €€ [[EJIOCTHOCTH.
CpaBHHUTENIbHAS XapaKTEPUCTHUKA KJIETOK PACTCHH, )KUBOTHBIX, OaKTepuid, TpHOOB.
HccnenoBanus npupoibl ¢ HOMOLIBI0 MUKPOCKOIIA.
Bunpl TkaHeH, OTIIMYME PACTUTEIBHOM TKAaHU OT KUBOTHOM, 0OCOOCHHOCTH CTPOCHHS M (PYHKITUN
TKaHEH.
JeMmoHcTpanu
. Komnnekuust roTOBbIX MUKPOIIPETIapaTOB.
[Tpaktuka. [Ipaktuyeckas padora Ne 7-16. YcrpoiictBo Mukpockona. [Ipurotosienue u
U3y4eHHue MUKporpenaparoB. [IpaBuna paboTsl ¢ TU(POBHIM MUKPOCKOIIOM.
[TpuroTtoBneHrne MUKPONPENAPATOB KJIETOK KOKHUIIbI YEIIYH JIYKa, KIETOK JHCTa AJI0AEH, II00B
TOMAaTa, IIUIOBHHUKA U JP.
PaGoTa ¢ roToBeIMHU NIpenapaTaMu TKaHEH.
TBopueckas mactepckas «Co3aHue MOAEIN KIETKU.
5. bakrepuu (7 9)
Teopus. YcnoBus xxu3Hu 6akTepuil. @opma u cTpoeHHe OakTepHalbHBIX KJIETOK. BHemHue u
BHyTpeHHHUE CTPYKTYpHIL. [loBenenue 6akrepuii. CriocoObl nmutanus. Pacipoctpanenue u
3HayeHue O6akrepuii. Ponb Gaktepuii B Onocepe: 6akTepuu THUSHUS — MUHEPaTU3aIUs
OpTraHWYECKHUX BEIECTB; OaKTEPUH MMOYBEHHBIE — TOYBOOOPA30BaHUE; OaKTepUn
azoThuKcupyromme — 00oraieHne MoYBbl A30TOM; [IMAHOOAKTEPHUH.
3HaveHue OaKTEpUil B )KU3HU YEIIOBEKA - MTOJIOKUTEIbHAS POJIb B XO3AHCTBEHHOM JIEATEILHOCTH:
MOJIOUHOKHUCIIBIE, OaKTepuu OpOKEHUS; OTPHUIIATEIbHAS — THUCHHUE TPOYKTOB MTUTAHMUS,
naToreHHble OakTepun BO30yauTeNn 60se3Hel y YenoBeKa, >KUBOTHBIX M pacTeHH. MeTo bl
60pb0BI ¢ OakTepusmu. [lacTepu3zarus, cTepuIn3anus, 1e3uHPEKIHSL.
[Ipaktuka. [Ipaktuyeckas padora Ne 17-19. IToceB u HaOMOACHHE 32 POCTOM OAKTEPHIA.
Bakrepun 3yOHOTrO Hanéra.
bakTepun kapTodenpbHON MaJT0uKH.
6. IlnecueBbie rpudHI (6 1)
Teopus. ['pubbI pencTaBuTEeI 0COOOTO IAPCTBA KUBOM TpupoaAbl. [Ipu3Haku rpuboB.
Knaccudukanus rpu6oB. OCOOEHHOCTH TIIECHEBBIX TPUOOB.
3HaveHHE IUIECHEBBIX TPUOOB. Jposxoku. CTpoeHHE U pOJTh IPOXKIKEH B KU3HHU YETIOBEKA.
[Tpaktuka. [lpaktudeckas padora Ne 20-22. BrIpanuBanue U UCCIeI0BaHUE IIIECEHU. MyKop,
Ienumummn.
Brnusinue TemmnepaTypsl Ha POCT IUIECHEBBIX U IPOKKEBBIX TPUOOB.
7. Bomopocnu (8 )
Teopusi. Mukpockonuueckue BOAOPOCIN — IPYIa HU3MUX pacTeHUH. OJHOKIIETOUHBIE,
MHOTOKJIETOYHbIE M KOJIOHUAJIbHBIE BOAOPOCIH. OCOOEHHOCTH CTPOEHUS U KUZHEEATEIbHOCTH.
3HaueHue BOJOPOCIIEH B IPUPOJIE U JKU3HH YEIIOBEKA.
[Ipaktuka. [IpakTnyeckas padora Ne 23-24. M3yueHne 0THOKJIETOYHBIX BOJAOPOCIIEH 10
rOTOBBIM MHUKpOIIpEnapaTam mpernaparam.
Bonopocnu — oburarenu akBapuyma.
8. JlTabopatopus «buonnaukanus» (5 1)
Teopusi. buonnaukanusa okpyxaronieit cpeasl. JIluxenonnaukanus. IToroBoe 3aHsTue.



[Ipakruka. [lpakTudeckas padora Ne 25-26.MccnenoBanre TOKCHYHOCTH OTXOJIOB ¢ IOMOIIBIO
OBCa IMOCEBHOTO.

9. Pacckassl o 6uonoruu (20 yacoB)

Teopus. buonunka, ee Buabl. HelipoOnoHnuka. ApXuTEeKTYpHO-CTpOHUTENIbHAsI OnoHKKa. bruoTtexk.
buomumeruka. buomumukpus. itorosoe 3ansarue.

VYyennueckas koHdepeHus. «Bpinatonuecs ouonoru». «Mcropus 6uosorum.

Konkypc coobmiennii yaanmxcs. «Moe To0uMoe )KUBOTHOE». «17 COBpEMEHHBIX TEXHOJIOTHUH,
KOTOpBIE JIOAH T03aMMCTBOBAIIH Y TIPUPOIBI».

IIpaktuka. ITonroToBka u 3amurTa TBOPUYECKUX OTYETOB O IIPOBENCHHOU UCCIIEN0BATEIILCKON
pabore.

JlaHHBIE 3aHATHUS IPOBOAATCS B popMe KOH(PEPEHIIMH UIIA KPYTIIOTO CTONA (B T€UCHUE T0/1a).
VYuyamuecst BRICTYNaOT C KPATKUMH TBOPUYECKUMHU OTYETaMH 110 U3YUYEHHBIM Mpo0IeMaM,
paccKa3bIBAIOT O Pe3ysIbTaTax CBOUX HUCCIICIOBAHUIA.

10. «JIaboparopus JleBenryka» (5 yacoB)

Teopus. MeTopl HAy4HOTO HccaenoBanus. JlaboparopHoe 000pya0BaHUE U TPUOOPHI TS
HAy4YHBIX HCClIeIoBaHu. VicToprst n300peTeHnst MUKPOCKOTIa, €r0 YCTPOUCTBO U MTpaBuja
paboThl. TexHUKa MPUTOTOBJICHUSI BPEMEHHOT'O MUKpoIpenapaTa. Pucyem no npasuiam:
npaBuiia OMOJIOrMYECKOr0 PUCYHKA.

[IpakTuueckue n1abopaTopHbie pabOTHI:

- YCTpOiCTBO MUKPOCKOIIA

- [IpuroroBienue u paccMaTpuBaHUE MUKPOIPENapaTOB

- 3apucoBKa OMOJIOTHYECKUX OOBEKTOB

[IpoekTHO-UCCIEA0BATENBCKAS ACSITEIBHOCTD:

- Munu — nccnenoanue «MukpoMup» (paboTa B rpymnmax ¢ MOCJIEIYIONIEH Tpe3eHTaueH ).
11. Tlpaktuueckas 6otanuka (16 yacos)

Teopus. ®enonorndyeckue HaOmoeHUsA. Benenne nueBHrka HaomoaeHui. ['epbapuii:
o0opynoBaHue, TEXHHUKA cO0pa, BRICYIIMBaHUA U MOHTHPOBKH. [IpaBuia padora c
omnpenenuTesiMu (Te3a, anTuTe3a). Mopdoaornyeckoe onrcaHue pacTeHUi 1Mo Tiany. Penkue u
ucuezatone pacreaus Kybanu.

[Ipaktuka. [IpakTudyeckre u mabopaTopHbie pabOTHI:

. Mopdomnoruueckoe onucaHue pacTeHUM

. Omnpenenenue pacTeHU# 1o repoapHbIM o0pasiam U B 0€3TMCTBEHHOM COCTOSTHUU
. MonTupoBKa repoapus

[IpoekTHO-HCCIIeN0BATENBCKAS 1EATEIbHOCTD!

. Co3nanue xatanora «BugoBoe pasHooOpa3ue pacTeHHH MPUIIKOILHON TEPPUTOPHI
. [IpoekTt «Penkue pacrenust KpacHogapckoro kpas»

12. ITpakTuueckast 300a0rust (7 4acoB)

Teopusi.

. 3HAKOMCTBO C CUCTEMOM JKMBOM IPUPO/Ibl, HAPCTBAMHU KHUBBIX OPIraHU3MOB.
OTanuuTeNnbHbIE TPU3HAKU )KUBOTHBIX PAa3HBIX HAPCTB U CUCTEMATUYECKUX TPYIII.

. JKv3Hb )KMBOTHBIX: OIIPE/IETICHUE KUBOTHBIX 10 CIEAAM, IPOAYKTaM

KU3HeAesITeNbHOCTH. ONCcaHne BHEIIHETO BUA )KHBOTHBIX 110 MaHy. O 4eM paccKa3bIBarOT
CKeJIeTHI )KUBOTHBIX (TanieonTonorus). [lumieBsie nemnodyku. JKu3Hb )KUBOTHBIX 3UMOM.
[TogxkopMka nTHil.

[IpakTuka.

[IpakTrueckue u 1a00paTopHBIC PAOOTHI:

. Pabota o onpeneneHuro ;KUBOTHBIX

. CocTaBjieHHE THILEBLIX 1[ENOYEK

. OmnpeneneHne KOIOrMUECKOM IPyNIbl dKUBOTHBIX 110 BHEIIHEMY BULY
. denonornueckue HaOIOACHHS «3UMa B KU3HHU PACTEHUN U KUBOTHBIX )
[IpoekTHO-HUCCIEeI0BATENbCKAS NS TEIBHOCTD:

. Munu — uccnenoBanue «IITHIBI HA KOPMYIIIKE)
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. [Tpoekt «KpacHas kaura )kUBOTHBIX KpacHogapckoro kpas»
13.buonpaktukym (6 4acoB)

Teopus. YueOHoO - HccineoBaTeNbeKas AeATenbHOCTh. Kak mpaBuiibHO BEIOpATh TEMY,
OTpeAeNuTh 11eJb U 3a7]auu uccienoBanus. Kakue cynecTBytoT METO bl HCCIIeI0BaHUM.
[IpaBuna opopmienus pe3yabTaroB. Mctounnku nnpopmanyu (Onbimorexa, MHTEPHET-
pecypcesl). Kak oopmMuTh TUCEMEHHOE COOOITICHUE U Tipe3eHTaInio. OcBoeHHE U 0TpaboTKa
METOJIUK BBIPALTUBAHUS OMOKYIBTYp. BEITIOTHEHNE CAaMOCTOATENHHOTO UCCIIEIOBAHUS TI0
BBEIOpaHHOMY Monyiio. [IpencraBienne pe3yabTaToB Ha KoH(pepenuun. OTpaboTka
MPAKTUYECKON YaCTH OJMMIINAIHBIX 33JJaHUH C [IEIbI0 JUATHOCTUKH MOJYICHHBIX YMEHUN U
HaBBIKOB.

[IpakTuka.

[IpakTrueckue u 1a00paTopHBIC PAOOTHI:

. Pabora ¢ undopmarueit (mocemenne OUOINOTEKN)

. Odopmienue nokiiaaa u Tpe3eHTAIUU 110 ONPESTICHHOM TeMe
[IpoekTHO-UCCTEI0BATEIbCKAS IEATETBHOCTh!

Monynb «PU3U0TOTHUS PACTEHUIN

. JIBr>KeHue pacTeHUN

. Biusinue cTUMyNIITOpOB pOCTa HAa POCT U Pa3BUTUE PACTECHUI

. IIpopacranue cemsH

. BnusiHMe NpUIIUIIKK HA POCT KOPHS

Monynb «9KOJIOTHUECKUN TPAKTUKYM»

. Onpenenenye CTENeHH 3arpsi3HEHUs BO3lyXa METOA0M OMOWHINKAIUY;
. Omnpenenenye 3anbUIEHHOCTH BO3/1yXa B IOMELEHUAX

BTOPOM I'OJT OBYUEHU

[Inanupyemsle pe3yabTaThl:

JInunocTHbIE:

- (hopMupoOBaHHE OTBETCTBEHHOT'O OTHOIICHHUS K YYCHHUIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpPa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTUBAIMM K O0YYEHHIO U TO3HAHUIO

- (hopMupoBaHHE TMUYHOCTHBIX MPEICTABICHUH O LIEHHOCTH MPUPOJIbI, OCO3HAHNE 3HAYNMOCTH U
OOIIIHOCTH TJI00AJIBHBIX MPOOJIEM YEIOBEUECTBA,

- (hopMupoBaHrEe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHHUYECTBE CO
CBEPCTHUKAMM, CTAPIIUMHU U MIIAJIIMMU B IpoLecce 00pa3oBaTeIbHON , 0OIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BATEIbCKON, TBOPYECKON M IPYTUX BUJOB JESTEIHHOCTH.
MeranpeameTHBbIE:

- yMeHue paboTaTh C pa3HBIMU HCTOYHHKAMH WH(POPMALIUU: TEKCTOM YueOHHKA, HAyIHO-
HOMYJISIPHOM JTUTEpaTypOil, CIIOBapsSMHU U CIIPABOYHUKAMU; aHAJIM3UPOBATh U OLIEHUBATh
uH(pOpMaIIHIo, TPEOOPa3OBLIBAThH €€ U3 OAHON (DOPMBI B IPYTYIO;

- YMEHHUE CO3]aBaTh , IPUMEHATh U IPe0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIM M CXEMBbI JUIS
peleHns yueOHbIX U 03HaBaTeIbHBIX 33a1a4

- YMEHHE padoTaTh C Pa3HBIMA UCTOYHUKAMH OWOJIOTHYECKON MHGOPMAITHN: HAXOIUTh
OuoornYecKyro HHPOPMAIUIO B TEKCTE YUeOHNKA, HAYYHO-TIONYJISIPHOM JIUTEpaType,
OMOJIOTMYECKHX CIIOBAPSX U CIIPAaBOYHHUKAX

[IpenmeTHbIe:

-00bACHEHHE POJIM OMOJIOTUH B IPAKTUUECKON AEATEIBHOCTH JIOJIEH; MECTa U POJIN YEI0BEKa B
IPUPOJIE; POACTBA, OOIIHOCTH MPOUCXOKICHHS U 3BOIOIMY PACTCHUN U )KUBOTHBIX (Ha
IIPUMEPE COMOCTABIECHUS OTAEIbHBIX IPYIII); POJIU Pa3IMYHbIX OPraHU3MOB B )KU3HU YEJIOBEKA;
3HaYeHUs OMOJIOTHYECKOT0 pa3Ho00pasus s coxpaHeHus: ouochepsr;

-(opMHpOBaHUE OCHOB YKOJOTMYECKON IPaMOTHOCTH: CIIOCOOHOCTH OLIEHUBATh MTOCIIEICTBUS
NesITeIbHOCTH YeJIOBEKa B IPUPO/IE, BIUSIHUE (GaKTOPOB pUCKa Ha 3I0POBbE YETIOBEKA.
VYuyarmuecst OyayT 3HATh:

. yMeeT aHaIM3UpOBATh, CPABHUBATD, KIACCUPHUIIMPOBATH U 00001IATh (DaKTHI U SIBICHUSI.
BBISIBIIATE NPUYKHBL U CIIEACTBUS MPOCTHIX SIBICHU.
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. YMEET OCYLIECTBISATh CPAaBHEHUE, CEPHALIUIO U KIIACCH(PHUKAIINIO, CAMOCTOSTEIEHO
BbIOMpasi OCHOBAHUS U KPUTEPUU JUISl YKa3aHHBIX JJOTMUECKUX ONEpaLnii; CTPOUTh
KJIaccU(UKALMIO HA OCHOBE TUXOTOMHUYECKOTO Je/IeHHs (Ha OCHOBE OTPULIAHUS).

. YMEET CTPOUTH JIOTUHYECKOE PACCYKACHUE, BKIIOYAIOIIEe YCTaHOBICHNE IPUYUHHO-
CIEICTBCHHBIX CBSA3CH.

. yYMEET CO3J1aBaTh CXEMAaTHUECKUE MOJEIH C BbIJICICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK
00BEeKTA.

. YMEET COCTABIIATh TE€3UCHI, PA3JIMYHbIE BUbI INIAHOB (MPOCTHIX, CIIOXKHBIX U T.I1.).
[IpeoOpa3oBbIBaTh HH(GOPMAIIHIO U3 OJHOTO BUA B APYroi (TabuuIly B TEKCT U Tp.).
VYyammecs 6yayT 0oOy4deHBI:

. yMeeT BEIYUTHIBATH BCE YPOBHU TEKCTOBOM MH(OPMAIIUH.

. YMeeT onpenensiTh BO3SMOKHBIE HCTOUHUKHA HEOOXOUMBIX CBEJICHUN, TPOU3BOIUTD
MOWCK MH(OPMAIUH, aHATH3UPOBAThH U OIEHUBATH €€ JOCTOBEPHOCTD.

. BJIa/IEET CPEICTBOM (POPMHUPOBAHUS IIO3HABATENBHBIX CIIY)KUT yUeOHBIH MaTe-pual, u

IpeX/ie BCEro MpOAYKTUBHBIC 3aaHUs yueOHUKA.

Beenenue (2 yac). Bo BBegeHHM yuaniyecss 3HaKOMSTCS € TUTAHOM PaOOTHI M TEXHUKOM
0€30IaCHOCTH MIPU BBINOJIHEHUH J1a00paTOPHBIX padoT.

Tewma 1. Hutonorus u ructonorus (15 yacos)

Teopus. Ctpoenue kierku. Opranouibl. JKU3HEHHbIN HUKII KJIETKH. KIeTKH KUBOTHBIX U
pactenuil. ['ucTosnorus — Hayka o TKaHsax. Buabl TkaHei opranusma yenoBeka. CBsi3b CTPOCHUS
U QYHKIUH KJIETOK U TKAHEH.

[Tpaktuka. JI.p. Nel Ctpoenne yBenmuauTenbHBIX TPrOOpOB. JI.p.No2 Mzyuenue
MUKpOIIpenaparoB pa3indHbIX Ki1eToK. JI.p.Ne3 CpaBHEHHE KIIETOK JKUBOTHBIX, PACTECHHH,
npoctermux. JI.p.Ne4 N3yuenne Tkanei opranusma yenoBeka. JI.p.NeS N3rorosnenue
MHKpOIpernapara cockoda mieKH.

Tema 2. OcHOBBI MUKPOOHOJIOTHH U BUpYycosioruH (19 gacoB)

Teopus. bakrepuu: crpoeHue, pasMHOXKeHHE, cucTeMaTrka. [TnecHeBsie rpudbl. CTpoeHue.
Pasmuoxxenune. Cucremartuka. [lutanue u nprxanue. ABTOTpodbl 1 reTepoTpodbl. JIpoxiku.
XemocunTes u porocunte3. Canporpodsl u napazutsl. baktepuanbheie 3a0oneBanus. Jleuenue
u podrraktuka. ['pubkoBeie 3a0oneBanus. JInu-Has rurueHa. Bupyconorus — Hayka o
Bupycax. Ctpoenue u puznosnorust BUpycoB u 6aktepuodaros. Bupycusie 3a0oneBanus. Bupyc
CIInda. \

[Ipaxtuka. JI.p. Ne6 M3roronenue Mmukpomnpenapara 3yonoro Hanéra. JI.p.Ne7 Mzrorosnenue
MHKpOTpenapaToB Mykopa uiu neHuuuiia. JI.p.Ne8 M3zyuenne npoxoxen.

Tema 3. Ilapazuronorust u uMMyHHUTET (18 yacos)

Teopusi. UMMyHHUTET 1 310pOBbe UesioBeKa. Buasl uMMyHutera. Mexanusm. HapyieHus
uMMyHuTeTa. Asuteprud. UMMyHHUTET U apa3uThl. DKTO- U SHAONAPa3UThl. VX BUABL
[Tpucnoco6aenus k mapasutusmy. [nockue uepsu. Kimaccudukamms. [{uxnst pazButus.
Kpyrasie yepBu. Knaccudukanus. Lukist pazsutus. [Ipoduiaktika reThbMHHTO30B.
DKTOMapa3uThl — NIEPECHOCUYUKH Pa3IMUHbIX 3a001eBanuid. Mamspus. ConHas 601e3Hb. Bim,
KJIey, 010xu — nepeHocunku 3adoneBanuii. Tud. Yyma. Dunedanur. boprbda ¢ mapasuramu.
Tewma 4. «Mukomnorus. CuctemaTHka JeKapCTBEHHBIX pacTennid (10 gyacon)

Teopus. Mukonorus — Hayka o rpubax. Cucrematuka rpu6oB. HHlnsnounsie rpu6sl. I'pulsr —
napa3utbl. MectooouTanusi. Mukopusa u cuMOno3. SmoButeie TpuObl. OnpeesieHne s10BUTHIX
rpu6oB. [locneacrBus orpasnenus. Jleuenue. [lonb3a rpu6os.

IIpakTuka. JlekapcTBeHHbIe pacTeHus. ['onocemennbie. VX 3HaueHue 7151 310pOBbS YEJIOBEKA.
[MoxpeiTrocemennsie. Kiaccuduxanus. PaboTa ¢ onpenenuTensHbIMU KapTOYKaMH,
onpenenuTensiMu pactenuil. [Ipaktudeckas pabora «Paborta ¢ onmpeneuTensiMu»

Tema 6. Xumus B ieHTpe ectecTBo3HaHU (18 gacoB)

Teopus. Xumus Kak yactb ecrectBo3Hanus. [Ipenmer xumun. XuMusi — 4acTh €CTECTBO3HAHUS.
B3anMooTHOLIEHHS YeI0BEKa U OKpYsKarolero mupa. [Ipeamer xumuu. @usznyeckue teina u
BemiecTBa. CBoMcTBa BellecTB. [ [puMeHeHue BEIeCcTB Ha OCHOBE UX CBOMCTB.
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HabmioneHne 1 SKCriepuMEeHT KaK METOIbl U3yUEHHs eCTeCTBO3HAHM U XuMun. Habmoaenue

KaK OCHOBHOW METO/]I IO3HAHMSI OKPYXKAIOUIEro MUpa. Y CJIOBUS MPOBEACHUS HAOIIOICHNUS.

l'unotesa. Dxcnepument. BeiBog. Ctpoenue minamenu. [Ipaktuka. Jlaboparopus u

obopymoBaHue.

MonenupoBanue. Mozens, MoaenupoBanne. OcoOEHHOCTH MOJICIMPOBAaHUS B reorpadu,

busuke, ononornn. Mozaenu B Ouonoruu. Mymnsixu. Monenu B puszuke. DiekTpodopHas

mamuHa. ['eorpaduueckue Monenu. XuMUYECKHE MOJIENIN: TIPEAMETHBIE (MOIEIN aTOMa,

MOJIEKYJI, XUMHUUECKHUX U MPOMBIIIIEHHBIX POU3BO/ICTB), 3HAKOBbIE, UM CUMBOJIbHBIE

(cMMBOJIBI JIEMEHTOB, (POPMYIIBI BEIIECTB, YPABHEHUS PEAKITUIN).

XUMHUYECKUE 3HAKU U HOpMYIIbl. XUMHUECKHUH JJIEMEHT. XUMHUYECKHE 3Haku. MIx o0o3HaueHme,

npousHoIeHne. Xumuaeckue Gpopmynsl BemecTs. [IpocTeie U cinoxHbIe BemecTBa. MHACKCH 1

kod(urmentsl. KauecTBEHHBIN 1 KOJIMYECTBEHHBIN COCTAB BEIIECTRA.

Xumus 1 pu3nKa. YHUBEPCATbHBIN XapakTep MOJ0KEHUNH MOJIEKYISIPHO-KUHETHUECKOW TEOPUH.

[TonsTHA «aTOM», «MOJEKYNay», «MoH». CTpoeHue BeniecTBa. Kpucrammueckoe COCTOSTHUE

BemecTBa. Kpucramimyeckue pererku TBepasix Beniects. Auddysus. bBpoyHoBckoe nBuxkeHue.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUSI.

ArperaTtHble cocTOsiHUS BenlecTB. [loHsATHE 00 arperaTHOM coCTOsTHUH BeniecTBa. Puzndeckue u

XUMHUYECKHE ABlIeHUs. ['a3000pa3Hbie, )KUIKHE U TBEp/ible BelecTBa. AMOpGHBIE BELIECTBA.

Xumus u reorpadus. Ctpoerue 3eMin: aapo, MaHTHA, Kopa. Jlurocdepa. MuHepaiibl U TOpHBIE

nopobl. Marmatuueckue 1 ocafouHble (HEOpraHu4eckue U OpraHu4eckue, B TOM Yuciie U

TOPIOYHE) MTOPOIBI.

Xumus ¥ OMoJ0Trsa. XUMHUECKHI COCTaB JKMUBOU KJIETKH: HEOpraHudeckue (Boja 1

MUHEPATBHBIC COJIN) M OpraHuYeckue (OeIKH, KUPHI, YTICBOIbI, BATAMUHBI) BEIIECTBA.

buonornueckasi posib BoJIbI B )kHBO# KieTke. DoTtocuuTe3. Xiopodwi. buonornyeckoe

3HAUEHUE JKUPOB, OCIKOB, YPUPHBIX MACEI, YTICBOIOB M BATAMHHOB IS )KU3HEACATEIbHOCTH

OpraHU3MOB.

KauectBennsie peakiuu B xumuu. KauecTBeHHbIe peakiuu. PacriozHaBaHue BEUIECTB €

MTOMOUIBIO KAUECTBEHHBIX PEAKIMi. AHATUTHYECKUN curHai. OnpeaensieMoe BEeleCTBO U

pEaKTHUB Ha HETO.

TexHuka 6e30macHOCTH. Mepbl OKa3aHUsI TIEPBOU MTOMOIIIH.

Ob6opynoBanue xuMudeckoi nadboparopun. Jlaboparopuas nocyzna. Peaktussl. OcobeHHOCTH

paboTHI B JTa0OpaTOPHH.

Pacnionoxenue ANEKTPUYECKUX BBIKJIOUATENICH, BOJIOMPOBOIHBIX  KPAHOB,
CPEICTB MOXKApOTYILIECHUS, MEIUIIUHCKOM anTeyku NepBOi MOMOIIH B KaOUHETe.

JemoHcTpauuu

- Konnexmus pa3nuyHbIx npeaMeToB win GoTorpaduii mpeIMeToB U3 alTlOMUHUS JIS

WJUTIOCTPALIMK UJIEU «CBOMCTBA — MPUMEHEHHE.

- YueOHoe 00opyaoBaHuUE, UCIOIb3yeMOe Ha ypokax (pU3uku, OMOJIOTHH, reorpadu U XUMUHU.

- DnektpodopHas MamuHa B AeiicTBun. [ 'eorpaduyeckue moaenu (rmodyc, kapra).

buonoruueckue mosenu (MyJsiKu OPraHOB U CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX U

yenoBeka). Pru3nueckue U XMMUUYECKUE MOJIEHN aTOMOB, MOJIEKYJT BEILIECTB U KPUCTAJUIMUECKUX

PEILIETOK.

- O0beMHBIE U IAPOCTEP>KHEBBIE MOAETH BObI, YIJICKUCIIOTO U CEPHUCTOTO ra3oB, METaHa.

- OOpa31bl TBEPABIX BEIIECTB KPUCTAJUIMUECKOTO CTpOeHHsI. MoIean KpUCTaNInYeCKUX

PELLIETOK.

- Bona B Tpex arperaTHbIx cocTosiHUX. KoJeKus KpUCTAIUTMYECKUX U aMOP(HBIX BEILIECTB U

W3IEIUN U3 HUX.

- Komnekmust MunepanoB (71a3ypuT, KOPYH]I, XaTbKOMUPHUT, (PIIFOOPHUT, TAIIUT).

- Konnekmust ropHbIX opo (TpaHUT, pa3iandHbie (GOPMBI KaTbIIUTa — MEJ, Mpamop,

W3BECTHSIK).

- Konnekmus roprounx uckonaembix (HeTh, KAMEHHBIN yTrojib, CIAHIBI, TOP(D).

JleMOHCTpalliOHHBIE HKCIIEPUMEHTHI
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- Hayunoe naGmonenue u ero onucanue. MzyueHue cTpoeHus IaMeHH.

- CnupToBast HKCTPAKIMS XJI0poduiIa U3 3eJIEHbIX JTUCTHEB PACTEHUN.

- «IlepenuBanue» yriaeKkucaoro ra3a B CTakKaH Ha yPaBHOBELICHHbBIX BECAX.

- KauectBeHHas peakius Ha kuciaopol. KauecTBeHHas peakiys Ha YIJIEKUCIIbINA ras.
JlaGopaTopHBIE OTIBITHI

- Pactipoctpanenue 3anaxa oJ1eK0oJI0Ha, 1yXOB WIH J€30/10paHTa Kak npouecc AuPphy3uu.

- Habmonenne O6poyHOBCKOTO IBUKEHUSI YaCTHUEK YEPHOH TYILHU 1101 MUKPOCKOIIOM.

- luddy3us nepmanranata Kajaus B KeJIaTHHE.

- O6HapyxeHHe H3PUPHBIX Macell B arneIbCUHOBOW KOPOUKe.

- M3ydenue rpanuTa ¢ IOMOIIBIO YBETUYUTEIBHOTO CTEKJIA.

- Onpenenenue coaepKaHus BOJbI B PACTECHHUH.

- O0HapyXeHHe Macia B CeMeHax MOJCOIHEUHUKA U TPEIKOT0 opexa.

- OGHapyxeHHe KpaxMalia B MIIEHUYHOU MYKe.

- BzaumoneticTBre ackopOMHOBOM KHCIIOTHI ¢ HoaoM (ompeneneHue BuTaMuaa C B pa3IuvIHbIX
COKax).

- [IponyBaHue BbIABIXaEMOTO BO3/lyXa YEPE3 U3BECTKOBYIO BOJY.

- O6GHapy»eHHe U3BECTKOBON BOJBI CPEAH PA3IMYHBIX BEIIECTB.

JlomaniHue ombIThI

- N3roToBnenue Moaenei MoJIeKysl XUMUYECKUX BELIECTB U3 IIACTHIIMHA.

- Iuddys3us caxapa B Boje.

- ONBITHI € MYCTOM 3aKPBITON TIACTHKOBOM OyTBHIIKOM.

- ObHapyXxeHHue KpaxMaya B MPOAYKTaX MUTAHMS; TOJIOKAX.

[IpakTuueckas padora Ne 1-2. 3HakoMCTBO ¢ 1a00paTOPHBIM 000pynoBaHueM. [IpaBuna
TexHUKH Oe3omnacHocTu. «lllecTh mpaBuil TEXHUKHU O€30IaCHOCTH.

[Ipaxtuueckas padora Ne 3-5. « TunoBsle npaBuiia TEXHUKH Ja00PAaTOPHBIX PadoOT.
JlaGopaTopHoe obopynoBaHue U mocyaa. Pabora co cnupTOBKO#, C BecaMu, MEPHOM MTOCYI0M.
Apeometpsl. Paborta ¢ xumuueckumu peaktuBamu. OdopmieHne Xo1a HKCIepUMEHTa U €ro
pesynbTaToBy. «HabmroaeHue 3a ropsiieii CBe4oid. Y CTpOMCTBO U paboTa CIIUPTOBKHY.

Tema 6. DT 00bIYHBIE HEOOBIYHBIC BerecTBa (19 yacoB)

Teopusi. BemecTa BOKpyT Hac, MX 3HAUYECHHE JJIsI UETTOBEKA.

Posib moBapeHHOI conu B 0OMEHE BELecTB YeIoBeKa U )KUBOTHBIX. CoJieBoii OanaHc B
opranusme yenoBeka. [lomydyeHne moBapeHHOM COJIM U €€ OUYHUCTKA.

Kpucramisl 6onbmmue u manenbkue. Kak pactyt kpuctamisl? MeToas! BeIpalliiBaHUs
KPUCTAJUIOB.

I'unpocdepa. KpyroBopoT Bozbl B IPUPOJIE, €TO 3HAYEHUE B COXPAHEHUH NIPHUPOTHOTO
PaBHOBECHSI.

Bona. Bona B macmtabe mnanetsl. Bona B opranusme uenoBeka. [IpecHas Boga u ee 3amachl.
DKOJIOTHYECKHE TTPOOIEMBI YUCTON BOJIBI.

XKectkocTh BOJBI, BUIBL. METOIbI, IPUMEHSIEMbIE IS OUUCTKH BOBI, UX 3 (HeKTUBHOCTE. UTO
TaKoe KUCJIOTHBIE JOXKIN U KaK OHU 00pa3ytoTcsi? PogHIUKOBBIE BOJBI.

[Ipaxtuka. [Ipaktuyeckas pabora Ne6-8:«OuncTka 3arpsA3HEHHON TOBAPEHHON COJIH.
BripaiyBanye KpucTaaioB TOBAPEHHOM COJIHU.

BerIpanuBanue KpUCTaIIOB MEAHOIO U JKEJIE3HOTO KYIIOPOCOB METOAOM MEJUIEHHOTO UCIIApEHUS
HACBIILIEHHOTO pacTBOPay.

[IpaxTuueckas padora Ne9-11:«CrnocoObl ouncTku Bojbl. CpaBHEHHE BOJOIPOBOIHON U
TEXHUYECKOM BOJBI IO 3a1axy, IBETY, IPO3PavyHOCTH, INIOTHOCTH, pH, onpenenennto
TEMIIEPATYPbI KUIIEHUS BOJIbI, HAJIMYUIO OCa/iKa I10CJI€ OTCTauBaHUs, IPUTOTHOCTH JIsI
ucrnonb3oBanus. MccnenoBanue 0cakoBy.

[IpaxTuueckas padora Nel2-13:«OnpeneneHue u yCTpaHEHHE KECTKOCTH BOJBI».
[Tpumeuanue: OuncTka BOABI OT TBEPABIX MPUMECEH, OT KUAKUX U Ta3000pa3HbIX BEILECTB.
(B3Becu: mecok + H20; men + H20; macno + H20; H20 + gepHuiia, BOpoHKa, PUIBTp, KOI0A,
JeNuTeNbHas BOPOHKA, BHITIAPUTEIbHAS Yallka, CIIUPTOBKA, CIIMYKH, JAeprKaTelb J1s MPOOUPKH,
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npoOupku.) XKecTKOCTh BOJIBI: MOCTOSIHHASA, BpeMeHHast, o011ast. CriocoObl ycTpaHeHUs
»kecTkocTr Bojbl. (O0pasitel Bonbl; Na2CO3, Ca(OH)2, nHarpeBanue, CIUpTOBKA, CITUYKH,
JiepaKaTenb i IpoOUpKH, MPOo-OupPKH. )

Tewma 7. SIBnenust, npoucxoasimue ¢ Bemectsamu (11 gacos)

Teopus. Pazgenenue cmeceii. CriocoOsI pa3enieHus cMeceil 1 0uncTKa BeniecTB. Hekoropeie
npocTeiiire cnocoObl pa3ieseH s cMeceil: MPOCceuBaHue, pas/ieIeHue CMeceil MOPOLIKOB
JKeJe3a v Cepbl, OTCTauBaHMe, IEKaHTalMA, IICHTpU(yrupoBaHue, pa3ieleHue ¢ OMOIIBIO
JETUTEIIbHOW BOPOHKH, huabTpoBaHue. @uibTpoBaHue B 1abopaTopuu, OBITY U Ha
npousBojcTBe. [loHsTHE 0 hunbTpate. AncopOiws. [TonsTue 06 agcopouyn u aacopObeHTax.
AKTUBHUPOBAHHBIN yrojib KaK BAXKHEHUIIINN acoOpOeHT. Y CTPOHCTBO MPOTHUBOTA3a.
Juctunnsanus, v neperonka. JAuctuisaius (meperoHka) Kak mporecc BbIIEICHUS BeIeCTBa
U3 KUAKOM cMecH. JlucTuimpoBanHas Bojia M obsiactu ee npuMeHeHus. Kpucrannuzanus nim
BbIMapuBaHue. Kpucrammsanus u BeIapuBaHue B 1a00paTopuu (KpUCTAIUIU3ATOPHI U
dapdopoBbie Yalku A BeilapuBanusi) u ipupoje. [leperonka nedru. HegrenpoaykTsr.
@pakIMOHHAs IEPErOHKa KUAKOTO BO31yXa.

XHUMHUYECKUE PEAKINN. Y CIOBHS IPOTEKaHUSA U IPEKPAILIECHHUS] XUMUYECKUX PEaKIIHil.
XMMHYECKUE PEaKIIMU KaK MPOIECC IPEBPALEHUS OJJHUX BELIECTB B IpYrHe. Y CIOBUS
MPOTEKaHUs XUMHUECKUX peakinil. COnpuKOCHOBEHHE (KOHTAKT) BEILlECTB, HAarpeBaHHe.
Karanuzarop. Muruburop. YnpasieHue peakiiusiMi FrOpeHHUs.

[Ipr3Haku XuMUUYeCKUX peakuuil. [Ipu3zHaku XUMHUYECKUX peaKklnii: ”3MEHEHHUE 1IBETA,
o0pa3oBaHue 0CaKa, pACTBOPEHHUE MOIYYEHHOTO 0CajKa, BbIICTICHUE Ia3a, MOsSBJICHUE 3araxa,
BBIJICJICHUE U HU MOTVIONICHUE TETUIOTHI.

JeMoHcTpanuu

OuneTp llorTa. Boponka broxaepa. YcranoBka 1j1st GUIBTPOBAHUS MO BAKYYMOM.
Pecninparopnsle Mmacku 1 MapieBble OBs3kU. [IpoTuBoras u ero ycrpoiictso. Komneknus
«HedTs 1 HEDTETTPOAYKTHI.

JleMOHCTpallMOHHBIE SKCIIEPUMEHTHI

Pa3nenenne cMecu nmopouka cepbl U KeJIE3HbIX OMUIIOK.

Pa3znenenue cMecu nopolka cepsl U recka.

Pa3pnenenne cMecu BOJbI M paCTUTEIBHOTO Macia ¢ IIOMOIIbIO HETUTENbHON BO-POHKHU.

- [omyuenne AUCTUILTUPOBAHHOM BOABI C TOMOIIBIO JTA00OPATOPHOM YCTaHOBKH JUISI TEPETOHKU
JKAJKOCTEH.

- Pa3nenenue cMecu nepmMaHranara u JuxXpomara Kajius cnocoOOM KpUCTATU3AIUH.

- B3aumonericTBre Kene3HbpIX OMWIOK U IMOPOIIKA CepPhl PY HarpeBaHUU.

- [lomyueHue yriekuciaoro raza B3auMoJIeiiCTBUEM MpaMopa ¢ KUCIOTON 1 00Hapy:KEHHUE €ro C
MTOMOILIbIO U3BECTKOBOM BOJIBI.

- Katanutuueckoe  pasnokeHue nepokcuga  BOJAOpOJA (xaTasmM3arop

nuokcun mapranma (IV)).

- OGHapyXeHHe pacTBOpa LIEIOYHU C TOMOIIBIO HHAUKATOPA.

- B3aumonericTBre pacTBopa NepMaHraHara Kajlvsi ¥ pacTBOpa IUXpomara Kajiaus ¢ paCTBOPOM
cynb(uTa HATPHSL.

- BzaumonelicTBue pacTBopa nepMaHTraHaTa Kajius ¢ aCKOpOMHOBON KHCIIOTOM.

- B3aumonericTBue XI0opuaa xKeesa C )KeITOM KPOBSIHOHN COJIBIO U TUAPOKCUIOM HAaTPHSL.

- BzaumonetictBue runpoxcuaa xenesa (I11) ¢ pacTBopoM CONSTHON KUCITOTHI.

[Ipaktuka. JlabopaTopHbI€ OIBITHI

- AncopO1us KyKypy3HbIMU MajJ0YKaMu MapoB MaxXy4rX BEIIECTB.

- 3yueHune ycTpoicTBa 3aKUTAJIKU U TIJIAMEHH.

JlomaniHyue ombIThI

- Pa3zgenenue cmecu cyxoro Mojoka U peuyHoOro rnecka.

- OTcTanBaHue B3BECH MMOPOLIKA JIJIs1 YUCTKU MOCY/bI B BOJIE U €€ JEKAHTALMS.

- AncopOIusi aKTUBUPOBAHHBIM YTJIEM KPACAIIMX BEIIECTB MENCH-KOJIbI.

- PactBopenue B Boje TabneTku acniupuna YIICA.
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- IIpuroroBiieHre U3BECTKOBOW BOJBI U OIIBITHI C HEH.

- U3yuenne coctaa CMC.

[IpakTuueckas padora Ne 14. BeipamuBanue KpUCTaJIIIOB COMH (IOMAITHUHI SKCIIEPUMEHT).
[TpakTrueckas padora Ne 15. OuncTtka moBapeHHOHN COJIH.

[IpakTuueckast padora Ne 16. M3ydyenue nporecca KOppO3UH xKemnesa.

Tewma 8. Pacckaspl mo xumuu (11 yacoB)

VYuennueckas KoHpepeHIHs. «Bpiatomecs pyccKkue yueHble-XUMUKIY. «VICTOPHST XUMHUI.
Konkypc coobmienuit yuammxcs. «Moe JTIF00MM0e XUMHYECKOEe BEIIECTBOY» (OTKPHITHE,
MIOJIyYEHUE U 3HAUEHUE).

Konkypc yuenndyecknx npoekToB. KOHKypC MOCBSAIIEH U3YYEHUIO XUMUUECKUX Pe-aKIIHil.
[MoxroroBka M 3ammTa TBOPYECKUX OTYETOB O MPOBEICHHOM HCCIIEI0BATEIbCKON paboTe.
JlaHHble 3aHATUS TPOBOAATCA B (DOPME «KPYTJIOTO CTOJa» WM HIKOJIbHON KOH(epeHIuH (B
TE€YEHHE rojia). YYaluecs BhICTYNAI0T C KPATKUMU TBOPYECKUMHU OTYETAMM 10 U3yYEHHBIM
npo0iieMaM, paccKa3blBalOT O pe3y/IbTaTax CBOUX HCCIEAOBAHUM.

Tema 9. Xumus B 66Ty (13 yacoB)

Teopus. Buapl OITOBBIX XUMHUKATOB. MbIIO 1 MOtomue cpeacTBa. CoyM U MEI0Yd B COCTaBe
MOIOIIMUX CPEACTB. XUMUUCTKA Ha 1I0MY.

’Kectkocth BoAbl. YMsrdeHue Bobl. Coja nmuileBast Uiy JBYYIJIEKACIbIA HATPUM U €T0
cBoiicTBa. OnacHbIN OpaT MUIIEBON COJIBI — COJA KAIBIIMHUPOBAaHHAsA. UeM ToJIe3Ha UIIeBast
COJIa M MOXET JIM OHA OBITh OMACHOM.

XuMus u npurotosieHue nuiy. CTONOBBIN YKCYC U YKCyCHas 3cceHIus. CBOICTBa YKCYCHOM
KHUCJIOTHI U €€ (PU3HOIOTHYECKOe BO3ACHCTBUE.

XuMmus u ofiex1a. BoJloKHO 1OJ| yBEIMUNUTENBHBIM CTEKJIOM.

AnTeuHslil oA U ero cBoicTBa. [louemy loa HafoO nepKaTh B MJIOTHO 3aKYTNIOPEHHOM CKJIISIHKE.
«3enéHkKa» Win pacTBOp OPHIUITMAHTOBOTO 3eseHoro. HeoObruHbIe CBONCTBA OOBIYHON 3€JICHKH.
ACIHpYH WY aueTUICATALIMIIOBAs KMUCJIOTA U €r0 CBOMCTBA. YTO MOJIE3HEE: aCIUPHUH WIH
yncapuH. I[lepexuch Bogopoaa u ruaponeput. CBoicTBa IEpEKNUCH BO-10POaA.

[TepmanraHaT Kaausi, MApPTaHIIOBOKHUCIIBIN KaJlUi, OH YK€ — «MapraHijoBka». He-oObaHbIE
CBOMCTBa MapraHioBku. Kakyro onacHOCTb MOKET MPEACTABISATh MapraHIlOBKa.

Hy>xna nu B joMariHeit anteuke 6opHast kuciota. Ctapbie 1ekapcTBa, Kak ¢ HUMU MOCTYIUTb.
UYero He XBaTaeT B Ballle allTEUKE.

[Ipaktuka. [IpakTuyeckas padora Ne 17:M3yueHne TEKCTHIIHHBIX BOJIOKOH O KOJUTCKITHH.
[Ipocreiimme cnocoObl ONpeIeNeHns THITa BOJIOKHA.

[IpakTrueckas padota Ne 18:Y nanenue nsareH.

[IpakTuueckas padora Ne 19:V nanenne HaKUIU ¢ SMAITMPOBAHHON TOCY/IBI M IPEIOTBpAILEHUE
ee o0pa3oBaHMs (IOMAITHUN YKCIIEPUMEHT).

[IpakTuueckas padora Ne 20: HeoObIUHBIE OIBITHI.

TPETUI I'OJ] OBYUEHM S

[IpenMeTHBIE pe3yIbTaThI:

JInunocTHbIE:

- XapaKTepu30BaTh YPOBHU OpraHU3ALMH KUBOW MAaTEPUU U HAYUHbIE JUCIUIUIMHBL,
3aHUMAIOIIUECS U3YYEHUEM ITPOLIECCOB KU3HEACATENPHOCTH HA KaXK/1I0M U3 HUX;
aHAJIM3UPOBATH XUMUYECKUM COCTAB dKUBBIX OPIaHU3MOB, BBISIBIISITh POJIb XUMUYECKUX
3JIEMEHTOB B 00pa30BaHUM OPraHUYECKUX MOJIEKYJI;

OLIEHUBATh 3HaYCHME HBOIIOIMOHHON Teopuu JK.b. Jlamapka asnst pa3zButus 6uosioruy;

- XapaKTepU30BaTh MPEANOCHIIKH BOBHUKHOBEHHUS 3BOJIIOIIMOHHON Teopuun Y. JlapBuHa;
OIICHUBATh CBOMCTBA MOPO]I JOMAIIHUX KUBOTHBIX U KYJIbTYPHBIX PACTEHUMN MO CPAaBHEHUIO C
JUKAMU TIPeIKaMU; TaBaTh OLIEHKY €CTECTBEHHOTO 0TOOpa Kak

pe3yibTara 0OphObI 32 CYILIECTBOBAHUE,

MeranpeameTHBbIE:

. OBJIAZICHUE COCTABJIAIOIIMMHU HUCCIIEI0BATENbCKON U MPOEKTHON JESITENIbHOCTH: YMEHHE
BUJIETH MPOOJIEMY, CTABUTH BOIIPOCHI, BHIABUTATh THIIOTE3bI, JaBATh ONPEACICHUS MTOHATHUSM,
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KIIaCCU(UITUPOBATh, HAOIIOAATh, TPOBOJAUTH SKCIIEPUMEHTHI, IEJIaTh BHIBOIBI U 3aKTFOUCHUS,
CTPYKTYPUPOBaTh MaTepHall, 0ObSICHITH, TOKA3bIBaTh, 3alIUIIATH CBOU HJICH,

. yMeHue paboTarh C pa3HbIMU HCTOUHUKAMH OMOJIOTHYECKOW HHPOPMAIIUH, aHAIN3UPOBATh
W OIICHUBATh MH(pOpMaIHIo, MpeoOpa3oBbIBaTh HHPOPMAIIHIO U3 OJ-HOU (DOPMBI B IPYTYIO;
. YMEHUE aJIeKBaTHO MCIIOJIb30BaTh pEUEBbIe CPECTBA IJIsl IUCKYCCUU U apTyMEHTAIH

CBOCH IMO3HIINU, CPABHUBATH Pa3HbIC TOUKH 3PEHUS, apIyMEHTHPOBATh CBOIO TOUYKY 3PCHHUS,
OTCTauBaTh CBOIO MO3HIIUIO.

[IpenmertHbie:

* pa3MUYCHUE HA TaONHIAX YacTeH ¥ OPraHOMIOB KJIETKH, Ha KHUBBIX O0BEKTaX U TabIuIax
OpTaHOB I[BETKOBOT'O PACTEHUs, OPTaHOB U CHCTEM OPT'aHOB )KMBOTHBIX, HanOoICe
pacmpoCTpaHEHHBIX PACTCHHUH U JOMAITHUX KUBOTHBIX; ChETOOHBIX U STOBUTHIX TPUOOB;
OITACHBIX JUIS YEJIOBEKA PACTCHUI U )KHBOTHBIX;

* cpaBHEHUE OMOJIOTHYECKUX OOBEKTOB U MPOIECCOB, YMEHHE JENIaTh BHIBOIBI U
YMO3aKJIFOYCHHS Ha OCHOBE CPaBHCHHS,

* BBISIBJICHUE MPUCIIOCOOJIEHUI OPTaHU3MOB K Cpejie 0OUTaHUST; B3AaUMOCBS3EH MEKIY
O0COOCHHOCTSIMHU CTPOCHHMSI KJIETOK, TKAHEH;

* OBJIQJICHHE METOJaMH OMOJIOTMYECKON HaYKH: HAOJIIOICHNUE U ONMCaHUE OMOIIOTHYECKUX
00BEKTOB ¥ MPOIECCOB; TOCTAHOBKA OMOJIOTMYECKUX IKCIIEPUMEHTOB M OOBSICHEHHUE UX

pe3yIbTaTOB.

Vuyarmuecst OyayT 3HATh:

. yMEeT ONpeAeATh MOHATHSA, POPMHUPYEMBIE B IPOLIECCE U3YUECHUS TEMBI,

. yMeeT KIaCCU(PHUIIMPOBATH U CAMOCTOSITEIIPHO BBIOMPATh KPUTEPUH IS KilacCU(DUKALINY;
. BJIAJICIOT CAMOCTOSITEIbHBIM (POPMYIIMPOBAHUEM MTPOOJIEMBI HCCIIEIOBAHUS U COCTABIIATD
MOATAITHYIO CTPYKTYPY OYIYIIEro CaMOCTOATEIBHOTO HCCIICIOBAHUS;

. JI€MOHCTPUPOBATH ONITUMAJIbHBIE CIIOCOOBI ACUCTBHUI B paMKax MPEAIOKEHHbIX YCIOBUI

¥ TpeOOBAaHMI M COOTHOCUTH CBOM JICHCTBUS C IUNITAHUPYEMbBIMU PE3yJIbTaTaMUIIPH BHIIOTHEHHH
71a00paTOPHBIX U MPAKTHYECKUX PabOT;
VYuyammecs 6yayT 0oOy4deHBI:

° YMGGT yCTaHaB.HI/IBaTb HpI/I‘II/IHHO-CHe,Z[CTBeHHBIG CBA3U MG)K,Z[y CO6BITI/I$IMI/I, SIBJICHUSAMM,

. yMeEeT IPUMEHATh MOJICIIN U CXEMBI JIJISl PEIIeHUs YICOHBIX M TIO3HABATEIbHBIX 3a/1a4;

o BJIagcCT HpI/IGMaMI/I CMBICJIOBOI'O YTCHUA, COCTABJIATh TC3HUCHI U IIJIaH-KOHCIICKTHI I10
pe3ynbTaTaM YTCHHUS;

. JEMOHCTPHUPYET OpPraHU3aIlio YueOHOT0 COTPYIHUYECTBA U COBMECTHYIO JESATELHOCTD C
YYHUTEJIEM U CBEPCTHUKAMU;

. yMEeT UCIOIb30BaTh HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH MTPU
MOATOTOBKE COOOIIEHU, MYJTbTUMEIUMHBIX TIPE3CHTAINN;

o yMeeT I[GMOHCTpI/IpOBaTB 9KOJOTNMYECCKOC MBIIIIJICHUEC U HpI/IMeHHTb €ro B HOBCGI[HGBHOﬁ
JKU3HU

Beenenue (2 yaca) Bo BBegeHNH yJamnuecs 3HaKOMSTCSA C IJIAHOM paboThl M TEXHUKOH
0€30MacHOCTH TIPH BBITOJTHEHUH JIA0OPATOPHBIX PaldoT.
Paznen LHutonorus. (24 yaca)

Teopus. Tunbl kaeTouno# opranuzanud. ( 4 gyaca) KineTku npokapuoTHiecKkoro THra.
CTpyKTypHO-(YHKIIMOHATILHAS OPTaHU3AIHS SYKAPHOTUIECKOM KIIETKU: PACTUTEIbHAS U
»kuBoTHas. [IpuHiun kommapTMmenTanuu. buomornueckas memOpana. CTpoeHHE TUTTHYHOM
KJIETKA MHOTOKJIETOYHOTO OpraHu3mMa. MexkiIeTouHble KoMmMyHuKanuu. [IpakTudeckas pabora:
CPaBHUTEJBHBIN aHAIN3 IPOKAPUOTUYECKUX, DYKAPUOTUYECKUX PACTUTENIbHBIX,
YKapUOTUUYECKHUX )KUBOTHBIX KJIIETOK U KJIETOK MHOT'O-KJIETOYHOTO OPTaHU3Ma.
®dopma opraHuzaluu: napHas, KOJUIEKTUBHAS, TpaKTHUecKasi paboTa: CpaBHUTEIbHBIN aHAIIN3
MPOKAPUOTUUYECKHX, SYKAPUOTUUECKUX PACTUTEIbHBIX, 3YKAPUOTUUYECKUX KUBOTHBIX KJIETOK U
KJIETOK MHOT'OKJIETOYHOT'O OPTaHU3Ma.
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Bunbl 1esTenbHOCTH: CAaMOCTOSITETLHOE BhIICTICHUE B (DOPMYITHPOBAHUE IIETTH PAKTHIECKON
paboThI; TOMCK U BBIJICIICHHE HEOOX0IUMOM MH(GOPMAIINH /I COCTaBJICHUS CBOAHOM TaOJIHUITHI,
CpaBHEHHE, KJIACCH(PUKAIUS PAIUYHBIX KIETOK MO BBIACIEHHBIM MIPU3HAKAM.

Crtpoenue mpokapruoTudeckon kieTku (8 gacoB). @opma mpokapuot. CTpyKTypa, XUMUUECKHI
cocTaB U (YHKIIUU KOMIIOHEHTOB IMPOKapUOTHIECKOW KIeTku. Kiierounas crenka. Kancymsl,
CIIM3UCTBIE CIION U YeXJibl. JKTYyTHUKU U MEXaHU3MBbI IBIKeHus. Bopcunku. MemOpaHsbl.
HuTo301b 1 pubocoMsl. I'eHeTnueckuii anmapat. Poct u crio-coObl pa3MHOXKEHUS.
BHyTpHUuuTOIIIa3MaTHYECKUE BKIOYEHUS.

[IpakTuka. [IpakTrdeckas paboTa: BeIJE/ICHNE, OKpallliBaHue, ((PUKCUPOBAHUE, CPAaBHUTEIbHAS
XapaKTepUCTHKA YKCYCHO-KHUCIIBIX, MOJIOYHOKHUCIIBIX U MAacClITHOKUCIIBIX OaKTepHil.

®dopma opraHu3anuy: MapHas, KOJIEKTUBHAS, TpaKTHIecKast paboTa a: BhIICIICHHUE,
OKpalluBaHue, PUKCUPOBAaHUE, CPABHUTENIbHASI XapaKTEPUCTHUKA YKCYCHOKHUCIBIX,
MOJIOUHOKHUCIBIX U MACIISTHOKHCITBIX OaKTepHii.

Buael nesTenbHOCTH: CaMOCTOATENbHOE BblIeTIeHHE U (DOPMYJIHPOBAHHE LIETH MPAKTUYECKOM
paboThI; TOWCK U BBIJEICHNE HEOOXOANMON NH(POPMAITUH JIJIsi COCTABICHHS CBOAHON TaOIUIIBL;
CpaBHEHHE, PA3IUYHBIX BUAOB OaKTEpHil MO BBICICHHBIM IPU3HAKAM.

CrtpoeHue sykapuoTuueckoit kietku (7 yacoB). HapyxHasi nuToruiasmMaruyeckas MeMOpaHa.
Criennani3upoBaHHbIe CTPYKTYPbI TIOBEPXHOCTH KJI€TOK. OCOOEHHOCTH CTPOESHHUSI KIIE€TOUYHBIX
oboouek pacteruii. @arorutos. [TuHoIMTO3. OCHOBHOE BEIIECTBO IIUTOILIA3MBI.
MukpoTpy6ouku. IHaomazmaTudeckas cetb. Pudocomsl. Komriekc I'onbmku. MutoxoHapun.
JInzocomsl. Kiterounsii nentp. [lnactuael. Bakyonu pacturenbHbIX Ki1eToK. OpraHou/isl
cHenuaibHOro HazHaueHus. Kinetounsle BkiItoueHus. Aapo: 060a04Ka, SAEpHBIA COK, SAPBIIIKO,
XPOMOCOMBI.

®opma opraHu3anuu: KOJUIEKTUBHAS, TOKJIAbl YUAIIUXCS C UCIOIb30BAHNEM KOMITBIOTEPHBIX
TEXHOJIOTHM.

Buael nesTenbHOCTH: MOUCK U BbIJIEJICHHE HE00X0IuMOM nH(popManu; MpUMEHEeHHE METOI0B
WH(OPMAIIMOHHOTO TTOMCKA, B TOM YHUCIIE C TTOMOIIbIO0 KOMIIBIOTEPHBIX CPEJICTB; TUTAHUPOBAHHE
y4eOHOr0 COTPYIHUYECTBA C YUUTEIEM U CBEPCTHUKAMU — OMpe/esieHne esied, GyHKIII
Y4aCTHUKOB, CIIOCOO0B B3aUMOCHCTBHSI P MOATOTOBKE JIOKIAI0B. PerynsiTopable MEXaHU3MbI
kietku. OOmuii aganTarmoHHbIA cuHpoM. [loHaTHE cTpecca. 3aBHCUMOCTh aIallTallHOHHBIX
peakuuii ot cuibl pazapaxurtenis. CpoyHas U JOJATOBPEMEHHAs alarTalusl.
[IcuxosMouMoHaIbHOE HaNpsiKEHHE. THUIbI MOBPEXACHUS KIETOK MPU HEKPO3€. AIOITO3.
MexaHu3MBbl peanu3anuy THOenn KIeTOK pu anonto3e. @opma opraHu3anyu: JeKIHs.

Bunel nestenbHOCTH: mpeoOpa3zoBaHie 3HAKOBO-CUMBOJIMYECKOI MOJIEINH C IIeJIbIO BBISIBICHUS
00IINX 3aKOHOB, ONPEACTSIONINX PETYIATOPHBIE MEXaHU3MBI KIICTKH.

Paznen 'eneruka (39 yacon)

Teopus. I'eneTnyeckuii aHamu3 3akoHOMepHOCTel HacnenoBanus (18 yacos). MoHornbpuaHoe
ckpemuBanue. Llutonornueckrie 0CHOBbI MOHOTHOPHIHOTO CKPEIIMBaHUs. Y CIOBUI
MPOSIBIICHUS 3aKOHA paciierieHus. J{u- u tpurubpuaHoe ckpemubanue. [lutonorndeckue
OCHOBBI TUTHOPUTHOTO CKpenuBanus. B3anmoseiictBue reHoB. KommiemMeHTapHOCTD. DTIHUCTA3.
[Momumepus. Moaudunupyroriee neiicteie reHoB. HacnenoBanue mpru3HAKOB CHEIIIICHHBIX C
nosioM. Onpenenenue nona. Oco-6eHHOCTH MOJIOBBIX XpoMocoM. CIIETIICHHOE Hacae0BaHUE 1
KpoccuHroBep. CpaB-HEHHE T'€HETUYECKUX U UTOJIOTMYECKUX KapT XpoMocoM. MexaHu3m
KPOCCHUHIOBEpa.

[IpakTuka. [IpakTrdeckas padoTa: GU3NOIOTO-TeHETUIECKHIE ACTIEKTHI AHTOITMAHOBBIX OKPACOK
y pacTeHuil.

dopma opraHuzanuu: KOJUIEKTUBHAS, PEeIIEHUE 3a1a4, MpakTudeckas padora: gpusuonoro-
TE€HETUYECKNE aCIIEKThl aHTOLMAHOBBIX OKPACOK Y PACTEHUM.

Bunbl 1esTenbHOCTH: CAaMOCTOSITENTLHOE BhIICTICHUE U (DOPMYITHPOBAHUE IIETTH TPAKTHIECKON
paboThI; MOKMCK U BBIJEIEHNE HE00X0AMMON HHGOPMAIUH MPU PELICHUN N'eHETHUECKUX 3ajay;
BbIOOp Hanbosee F3PPEKTUBHBIX CIIOCOOOB pEIICHUS 3a/1a4; CTPYKTYPHUPOBAHNE 3HAHHI 1O
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TUIIAM B3aUMOJICHCTBUSI T€HOB; YCTAHOBIIEHUE MMPU-YHMHHO-CIIEACTBEHHBIX CBSI3€M; IOCTPOCHUE
JIOTUYECKOM LIEMH PacCyKICHUHN NIPU PEIICHUH 3a7a4.

W3meHnunBOCTh U MeToibl ee u3ydenus (11 gyacoB). MyTalnoHHast U3MEHYUBOCTbD.
Knaccudukanms myranuii. MHOKECTBEHHBIN aJUIeIN3M. XPOMOCOMHBIE TIEPECTPONKH.
I'eromubie MyTanmu (monuruionans ). Kapuorumnsr 1 Meiio3 y nonumionaneix Gopm. Myranuu
reHepaTUBHbIE U coMatnyeckue. CIOHTaHHbIE MyTalllK. 3aKOH TOMOJIOTHUECKUX PSJIOB
HACJICICTBEHHOW M3MEHUYUBOCTH. HAYIIMpOBaHHbIE MyTaliui. OU3HUecKrue 1 XUMUIECKUE
MyTareHsl. MoaudukannoHHas u3MeHIUBOCTh. CTaTucTUyeckas o0paboTKa pe3yIbTaToB.
[IpakTudeckas paboTa: CTATHCTUYECKUN aHAIN3 U3MEHUYNBOCTH KOJUYECTBEHHBIX TPU3HAKOB Y
pacTeHuil.
dopma opraHu3anuu: KOJIEKTUBHAS, PEIIeHUE 3a1a4, MPaKTUYecKas padoTa: CTaTUCTHYCCKUA
aHAJIN3 U3MEHYUBOCTH KOJMYECTBEHHBIX MPU3HAKOB y PACTEHU.

Bunbl nesTenbHOCTH: CAaMOCTOSITENTLHOE BhIICTICHUE U (DOPMYITHPOBAHUE IIETTH TPAKTHIECKON
paboThI; TOMCK U BBIJICIICHHE HEOOX0IUMOM MHGOPMAIIMH TIPU COCTABICHUN OTYETA 10
IpakTU4YecKoi paboTe; BbIOOp Hanbomee 3 (HEeKTUBHBIX CIIOCOOOB pEeIICHUS 3a/1a4;
dbopMynupoBaHue NpoOIeMbl IPU BBISICHEHUH MTPUYUH MYTAllMOHHONW N3MEHYUBOCTH;
CaMOCTOSITENIFHOE CO3/IaHUE CIIOCOOOB pelIeHus MpoOIeM OCTaBICHHON 33/1a4H; yCTaHOBJICHHUE
IPUYMHHO-CJIEICTBEHHBIX CBSA3€H; MOCTPOCHHE JJOTHYECKON MU PaCCyKACHUM MPU pelieHnH
3az1ad.

Pounpb HaciencTBeHHOCTH U cpefibl B HOPMHUPOBAHUHM HOPMAJILHOTO U MATOIOTUYECKHU
U3MEHEHHOTO (eHoTHMA YenoBeka (10 gaco).

I'enHast nporpaMmmMa yenoBeka. AyTOCOMHO-JIOMUHAHTHBIE HAcIe10BaHUs. AyTOCOMHO-
peuieccuBHbIe 3a00neBanms. HacneactBeHHble 00J1e3HN YenoBeKka. XpOMOCOMHBIE 00JIE3HU.
['ernsie 6osie3Hu. bose3Hu ¢ HaC/IeICTBEHHBIM TIpeApacioiokeHneM. OcCoOEHHOCTH YeIOBEKa
KaK 00bEKTa FTeHETUYECKUX UCCIIeI0BaHUN. MeTOoAbl M3yUeHUs TeHEeTHKH YeJIOBeKa:
reHeaNorn4ecKuii MeTo, OJIM3HEIOBbII METO, MOMYIISILIHOHHO-CTAaTUCTUUYECKUI METO/I, METOJ]
TeHETUKU COMAaTHYECKUX KJIETOK, IMTOTCHETUYECKUN MEeTO1, ONOXUMHUECKUI METOI, METOIbI
m3yuenust JIHK B renernueckux mcciieoBaHusax. MeauKo-reHeTH4ecKoe KOHCYJIbTUPOBAHUE.
[IpakTudeckas paboTa: U3yd4eHHE TeHETUIECKUX aCMEKTOB T0JIa Y pacTeHUH (MBa KO3bs).
®opma opranuzanuu: KonnekTuBHas, pelieHue 3a1ad, T0KIaabl yJalnuxcs, IpakTudeckas
paboTa: u3yyeHne reHeTHUECKUX aCIeKTOB T0JIa y pacTeHui (MBa KO3bs).

Buael nesTenbHOCTH: MOUCK U BblIEJICHHE HE00X0IMMOM nH(popMaluy; NpUMEHEHHE METO10B
UH(OPMALIMOHHOTO MTOKCKA, B TOM YHUCJIE C TOMOIIbIO KOMIIBIOTEPHBIX CPEJICTB; INIAHUPOBAHUE
y4eOHOro COTPYIHUYECTBA C YUUTEIEM U CBEPCTHUKAMU — OMpe/esieHne 1esied, QyHKIUI
YYaCTHHUKOB, CIIOCOOOB B3aUMOJICHCTBUS IPU MOJATOTOBKE JI0KJIaI0B; TOMCK U BBIJICIICHUE
He0OX0oaMMOM HH(POPMAIIMH MPU PEIICHUH TeHETUYECKHUX 3a/1a4; BEIOOp Hanboee

3¢ (HEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4.

Paznen 3 OBomonnonHoe yuenue ( 32 4acoB)

Teopus. Teopus ectectBeHHoro orbopa Y. Jlapsuna ( 5 yacos). HacienctBeHHOCTD U
M3MEHYUBOCTh OpraHu3MoOB. J[oka3zaTenbcTBa SBONIOIUH PUPOIHBIX BUAOB. YueHue Gpopmax
M3MEHYMBOCTH OPraHu3MOB. Poib BHENIHEHN cpeibl B BO3HUKHOBEHUU U3MEHUYUBOCTH
opranu3moB. Teopus uckycctsennoro oroopa Y. Jlapsuaa. @opmbl HCKYCCTBEHHOTO 0TOODA.
Bopb0a 3a cymiecTBoBaHue: MPUUUHBI U CAeACTBHL. POpMbI OOPHOBI 3a CYIIECTBOBAHMUSL.
EctecTBenHbI 0TOOD: ONpeeieHne, MEXaHU3M JICUCTBUS, PEe3yJIbTar.

IIpaxTuka. @opMa opraHu3alUK: KOJUIEKTUBHAS
Buael nesTenbHOCTH: MOUCK U BbIIEJICHHE HE00X0IMMOM HH(pOopMaluy; MpUMEHEHHE METOI0B
UH(POPMALIMOHHOTO MTOKCKA, B TOM YHUCJIE C TIOMOIIbIO KOMIIBIOTEPHBIX CPEJICTB; IJIAHUPOBAHUE
yu4eOHOro COTPYIHUYECTBA C YUUTEJIEM U CBEPCTHUKAMU — OMpe/esieHne 1esied, GyHKIUI
YYaCTHHUKOB, CIIOCOOOB B3aWMOJICHCTBUS IIPU OATOTOBKE JOKJIAI0B; IOCTAHOBKA BOIIPOCOB —
MHUIIMATUBHOE COTPYTHUYECTBO B TIOUCKE U cOOpe MHPOPMAIIMH JIsl BHITOJIHEHUS JOKIIAI0B U
IIPE3CHTALAMN.

CunTeTHdeckast Teopust dBOTONHH. MUKpOoIBOIIONUsI( 8 9acoB)
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[onynsuus — popma cymecTBoBaHUS BUIA. I3MEHYMBOCTH 0COO€H B MOIMYJISAIIMH O] BIUSIHUEM
9KOJIOTMYecKUX (akTOpoB. MexaHu3M BO3ZHUKHOBEHUS aJaNTalui B MOMYISILIUYA U UX
OTHOCUTEJIBbHBIN XapakTep. [leMorpaduueckas, IpOCTPaHCTBEHHAs M SKOJIOTHYECKask CTPYKTYpa
nomymsinuy. JInHaMHuKa YMCICHHOCTH nonyisuuu. bruogornueckuit momuMop@u3mM Nomynsiuy.
VYcnoBus JUIMTEIBHOTO CYLIECTBOBAHUS MONY-Isuu. [lonymsanus — KOMIOHEHT 9KOCUCTEMBI.
JnHamuka u ycToMunBOCTb d3KocucTeM. Camoperyssanus. CyKIecCHu B SKOCUCTEMAX.

dopma opraHuzaum: KOJIEKTUBHAS, pelIeHHe ONOIOTHYECKUX 3a/1a4, paboTa ¢ KOM-
NBIOTEPHBIMU IIPOrpaMMaMH.

Bunpl 1esTenbHOCTH: TIOUCK U BBIACTICHHE HEOOX0IUMON MH(POPMALIUH NP PEILICHUH
OMOJIOTMYECKHUX 3a7a4; BBIOOp Hanbosee 3pPeKTUBHBIX CITOCOOOB PEIICHHMS 3a/1aY,
CTPYKTYpUPOBAaHHE 3HAHUH 110 TeMe «MUKpPO3BOIIOLUA»; YCTAHOBIECHUE IPUIMHHO-
CJICZICTBEHHBIX CBS3EH; MOCTPOEHUE JIOTUYECKON LIEMU PACCYKACHUI NMPU PEUICHUH 3a]1ay4;
HaOJI0IeHNE 32 IEMOHCTPALMSIMU YYUTENs; 00bICHEHHE U MHTEPIIPETALUS HAOII01aeMbIX
SBJICHH; aHAIH3 TpaduKOB, TAOIUII, CXEM.
®dakTopsl 3BONMIOLUH (7 4ACOB)

HacnenctBeHHas N3MEHYMBOCTh KaK MaTepHall HBOJIIOLMU. DBOIIOIMOHHAS XapaKTePUCTHKA
mytanuii. Hopma peakuuun renoruna. Moaudukaiyu, X poib B 3BOTIONUA. M305s1mu.
Mexanu3m. DBOTIOIMOHHAS POJIb U30JALMI. MuUrpamuu u ux pojib B UBMEHEHUH T€HETUYECKOU
CTPYKTYpPHI NOMYJSIUU. DOpMbI MEKIIOMYISIIIUOHHBIX OT-HOIIEHUH. [IpUuuuHbl U creacTBUs
00pBOBI 3a CylecTBOBaHME Kak (akTopa 3Bostonnn. COBpeMEHHBIC MPEACTABICHUS O
€CTECTBEHHOM OTOOpE KakK BeAylieM (akTope 3Botonnd. PopMbl eCTECTBEHHOTO 0TOOpa.
CpaBHUTENBHBIN aHATU3 €CTECTBEHHOT'O U MICKYCCTBEHHOT'O 0TOOpA U UX Pe3yNbTaTOB.
[IpakTuueckas paboTta: pe3ynbTaThl HCKYCCTBEHHOTO OTOOpa Ha MPUMEPE COPTOB KYJIbTYPHBIX
pacTeHuil.
dopma opraHu3aluy: KOJUIEKTUBHAS, TPAKTUYECKas padoTa: pe3ysbTaThl HCKYCCTBEHHOTO
0oTOOpa Ha MpUMEpPE COPTOB KYJIbTYPHBIX PACTEHUH.

Bunpl gedarenbHOCTH: CaMOCTOSTENFHOE BhIICNICHHE U (POPMYITUPOBAHUE LIETH TPAKTHYECKON
paboThI; TOUCK U BBIJICIICHHE HEOOX0UMOM MHGOPMAIINH; CTPYKTYPHUPOBAHHUE 3HAHUHN 110
pe3yibTaTaM UCKYCCTBEHHOTO 0TOOpa; MOCTaHOBKA U (hOPMYyITUpPOBaHHUE TIPOOIEMBI,
CaMOCTOSITENIbHOE CO3/IJaHUE AITOPUTMOB JIEATEIBHOCTH MPH PELIEHUH MTPOOIIEMBI;
IPOTHO3UPOBAHUE PE3YJIbTATOB MPAKTUYECKON pabOTHI.

Buna. ( 6 gacos)

CoBpemenHas 6uonornyeckas KoHuenuus Buna J. Maiiepa. JlokazarenbcTBa pealbHOCTH BUAA.
Kpurepuu Buna. Ctpykrypa Buna. [lonynsmnnonnas cTpykTypa Buaa. [ mbpuanas 30Ha,
reorpauuecKuin30IAT, KIMHATbHAst ©3MEHYUBOCTD. [Iporiecc 06pa3oBaHusi HOBBIX BHJIOB.
AJsionaTpuyeckoe, CUMIaTPUYECKOE U Mapanarpruieckoe Buaoodpa3zoBanue. KommaekcHoe
JieiicTBUE 3BOJIIOLIMOHHBIX (PaKTOPOB B IKOCUCTEMaX. VICKycCTBEHHBIE SKOCUCTEMBI U X
O0COOEHHOCTH.

[IpakTuueckast pabota: MOpGOIOrHUECKUI KpUTEPHUil BUIa HA IPUMEPE BUI0B U3 pOJia KIIEBEP.
®opma opraHu3aluu: KOIEKTUBHAsL, TpaKTU4eckas pabora: Mophoornueckuil Kputepui Buja
Ha MpUMepe BUJIOB U3 poja KJIEBEP.

Buael nesTenbHOCTH: CaMOCTOATENbHOE BblIeTIeHHE U (DOPMYJIMPOBAHHE LIETH MPAKTUYECKOM
paboThI; MOKMCK U BhIJIEIEHUE HEOOXOAUMOM HH(POPMALIUU TIPU COCTABICHUH OTYETa 0
MPaKTUYECKON padoTe; MIaHUPOBaHUE YUEOHOTO COTPYAHHUECTBA C YUUTENIEM U CBEpCTHUKAMU
— ompeneneHue mnenei, GyHKInui y4acTHUKOB, CIIOCOOOB B3aUMOICHCTBUS; TOCTAHOBKA
BOIPOCOB — MHUIMATUBHOE COTPYIHUYECTBO B MOKUCKE U cOope MHPOpMaIUK.

EnuHCTBO XMBOM M HEXXUBOU MPUPOIHI (5 4acoB).

AOGUOTEeHHBIN CHHTE3 OPraHUYECKUX BEIIECTB B YCIOBHUSIX BOCCTAHOBUTEIBHON aTMOC(hEPHI.
OtaInbl NOSABIEHUS CIOKHBIX OPraHUYECKUX BEILECTB. DBOJIIOLIMOHHBIE BOZMOKHOCTH
YIII€BOIOPOAOB. DBOIOIMS OpraHuYecKuX coeanHeHnit. OOpa3zoBaHUE MEPBUYHBIX KIETOK —
Hayano OMoIoruueckoi sBomonun. CaMoopraHu3amys CI0KHBIX OPTaHUYECKUX CUCTEM.
KnerouHoe nutanue, BHyTpU- U BHEKJIETOUHbIN ToMeo-cTa3. OCHOBHBIE YEPTHI KU3HH.
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®dopma opraHu3anuu: JEKIUs, KOJJICKTUBHAS, pad0Ta C KOMITBIOTEPHBIMH IMPOTPAMMAMHU.
Bunel nestensHOCTH: MpeoOpa3zoBaHie 3HAKOBO-CUMBOJIMYECKOI MOJIENH C IIeIbIO BBISIBICHUS
00IINX MPU3HAKOB, OMPEIEISIONINX €AMHCTBO )XUBOW U HEKUBOUM MPUPOIBI; HAOIOICHUE 32
JEMOHCTpALMSIMH YUUTENS; O0OBSICHEHHE U MHTEepIIpeTalts HaOIi01aeMbIX SIBJICHUI; aHATTU3
rpaduKoB, TAOIHII, CXEM.

Paznen Ombpuorenes ( 39 yacoB)

Henenue kiaeTok (9 yacos).

Muto3. MutoTrdeckuit iuki1. [{lutonorndaeckue 0CHOBBI OECTIONOTO Pa3MHOKEHUS.
Oupopenponykuus. [IpoomKUTENbHOCTD XKU3HU KIEeTOK. [1osoBeie kiteTku. Meiios.
[{uTomornyeckue OCHOBBI MOJIOBOTO PA3MHOKEHHUS.

®dopma opraHu3anuu: KOJIEKTUBHAS, TPAKTHIECKast paboTa ¢ MUKPOCKOTIOM.

Buael nesTenbHOCTH: CaMOCTOATENbHOE BblIeJIeHHE U (DOPMYJIMPOBAHHE LIETH MPAKTUYECKOM
paboThI,
— ompeneeHue 1enen, PyHKIui y4acTHUKOB, CIIOCOO0B B3aWMOJICHCTBHUS;, ITOCTAHOBKA
BOIPOCOB — WHUIMATUBHOE COTPYIHUYECTBO B TIOUCKE U cOOpe MHPOpMAIUH.

Pa3zButne opranusma u cpena ( 6 4acon).

Bremnsis cpea 1 HEOOXOAUMBIE YCIOBUS Pa3BUTHSA. DMOPHOHAIBHOE PAa3BUTHE U BHYTPEHHSS
cpena. DK30racTpyssiusa. OMOPUOH U OMOTHYECKHE (PAKTOPHI CPEIbI.

dopma OpraHu3auu: JEKIUs

Bunaer nestenbHOCTH: peoOpa3oBaHe 3HAKOBO-CUMBOJIMYECKOM MOJIEIH C LIETbIO BBISIBICHUS
OOIIMX MPU3HAKOB, ONPEENIAIONNX €AUHCTBO KUBOH U HEXXUBOH Mpuposl; becnonoe
pPa3MHOXKEHHE, COMaTHYECKUI SMOproreHes u pereaepanus (7 gacos). Mopdoduznonaornyeckas
OCHOBA IIPOIECCOB OECTIONIOT0 Pa3MHOKEHUS U OCOOCHHOCTH PA3BUTHS MIPH OECIIOIOM
pazMHoxeHuu. Kinaccuduxaius pereHepalmoHHbIX SBJICHUH, TOHATHE O COMAaTHYECKOM
sMOpHoreHese.

dopma oOpraHu3alu: JEKIus

Bunb! nestenpbHOCTH: IpeoOpa3oBaHUE 3HAKOBO-CUMBOIMYECKON MOJIENH C TIEJIbIO BBISBIICHUS
0o0LINX MPU3HAKOB, OMPEIESAIONINX €AMHCTBO )KMBOW U HEKUBOM MPUPO/IbI; HAOI0IeHUE 32
JEMOHCTPALMSIME YIUTETIS; OOBSICHEHHE U MHTEPIIPETAIUSI HAOII01aeMbIX SIBIICHUI; aHATTN3
rpaduKOB, TAOIHII, CXEM.

Onrorenes u sBororus (10 gaco).

buorenernyeckuii 3akoH. Pexanurymsiiuu. Teopust dumdmoproreneza A. H. CeBepiiera.
DBOJIIOIUSI OHTOTEHE3A.

®dopma opraHuzalyy: KOJUIEKTUBHASL, JOKJIabl YUaIIUXCS.

Buabl nesTenbHOCTH: TUIAHUPOBAHUE CTPYKTYPHI JI0KJIAa C YYETOM KOHEUHOTO pe3ybTaTa;
COCTaBJICHHE IJIaHa U MOCJIEJOBATEIbHOCTHU ACHCTBHI; MIIaHUPOBaHUE YU4EeOHOTO
COTPYIHUYECTBA C YUUTEJIEM U CBEPCTHUKAMH — OTIpeIeTICHHE 1eel, pyHKIM y4acTHUKOB,
Croco0O0B B3aUMOJICHCTBUS; TIOMCK U BBIJIETICHIE HEO0X0IMMOMN nHMOpMaIun; IMOpHOIOTHs
pactenuii (7 4acos).

Cnoporenes3. Mukpocnoporenes. Makpocnoporenes. ['amerorene3. MukporameroreHes.
Makporamerorenes. /[BoiiHHOE omiogoTBOpeHue. HeperynspHele TUITBI TOJI0-BOTO
Pa3MHOXKEHUS.

dopma oOpraHu3aLuu: JEKIUI

Bunel nestensHoCTH: MpeoOpa3zoBaHie 3HAKOBO-CUMBOJIMYECKOI MOJIENHU C IIeJIbIO BBISIBICHUS
00IINX MPU3HAKOB, OMPEIEIISIONINX €AMHCTBO )XUBOW U HEKUBOM MPUPOIBI; HAOIOICHUE 32
JEMOHCTpALMSIMU YUUTENS; O0BSICHEHHE U MHTEePIIpeTalns HaOIi01aeMbIX SIBJICHUI; aHATU3
rpaduKoB, TaOIUII, CXEM.

2.2. TemaTn4eckoe MJIaHUPOBAHUE

TEMATHUYECKOE IINTAHUPOBAHUE
IIEPBBIH IOl OFYYEHHA

21



Ha3Banmue paznena

KoanuecTBo 4acoB

BCEro

Teopus

NMpaKTUKa

DopMbI KOHTPOJIS

BBenenue,

2

Jleknus

13 yero cocTout pacteHue

20

7

13

HaOJIFOIeHU,
TECTUPOBAHHE, aHAIIN3
MPOIYKTOB JACSITEILHOCTH
00y4

Kak >xuBeT pactenune?

11

YcrHbIl onpoc,
caMOCTOsTeIbHas padoTa
[IpakTrueckas padora.
Habmonenue. CooOmieHus
yUaIuXCs.

Bripactu cam.

Jleknus, Oecena,
npakTHueckas padora.
HaoGunroneuus.

Or  MuKpockoma IO
MHUKPOOUOJIOrUn

17

12

YcrHbIl onpoc,
caMoCTOsITeNbHAs paboTa
IpakTrueckas padora.
Ha6mronenne. Coobienus
yYaIuxcs.

Bakrepun

Jlekuus, Oecena,
npakTHdecKas padora.

[TnecHeBBIE TPUOBI

Jlexmus, Gecena,
npakTHueckas padora.
HaOmronenus.

Bonopociu

Jlexmus, Gecena,
mpakTUdecKas padora.
Habmronenus.

JlaGoparopust
«bHOMHIUKALIASY

Jleknus, Oecena,
mpakTUdecKas padora.
Hab6mronenus.

Pacckasel o Ouonorun

20

12

VYeTHsI# onpoc,
CaMOCTOsITeNbHAS paboTa
[IpakTuueckas pabora.
Hao6mronenue. CoobrieHus
yUaIuxcs.

10

Jlabopatopus JleBeHryka

Jlexmus, Gecena,
mpakTHdecKkas padora.

11

[IpakTudeckas 6oTaHUKA

16

13

VYeTHeIi onpoc,
caMoCTOsITeNbHAs paboTa
[IpakTHueckas pabora.
Habmnronenue. Coobmenus
yUaIuXCs.

12

HpaKTI/I‘-IeCKaH 300JI0T U

Jlekuus, Oecena,
mpakTUdecKas padora.
HaGnroneunus.

13

Buonpakrukym

Jlekuus, Oecena,
mpakTudecKkas padora.
Hab6mronenus.

Htoro

136

46

90

BTOPOH IO/l OFYYEHHA
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Ne Ha3Banmnepasnena KosmmyecTBo yacoB DopMbI

Paznen KOHTPOJIsI

a BCEro Teopust NMPaKTHK

a
BBenenue 2 2 - Jlekms,
TECTHPOBAHU
e

1. [utonorus u 15 5 10 YcTHbIM ompoc,

THUCTOJIOTHS CaMOCTOSITeIIbHAS
pabora
IIpakTrueckas padora.
Hab6monenue.
CoobuieHust
YYaIuxcsl.

2. Muxkpobuonoruss U 19 7 12 Jlexuus, Occena,
BHUPYCOJIOTHUS MpaKkTH4YecKas padora.

HabGmrogenus.

3. NmmyHuTET u 18 6 12 Jlexmst, Oecena,

Mapa3uToJIOTUs MpaKTH4YecKas padora.
Habmonenus.

4 Muxkonorus u 10 4 6 Jlexumst, Oecena,
CHCTEMaTHKa MpakTUdecKas pabdora.
JICKAPCTBEHHBIX Habmonenus.
pacteHui

5. Xumust B 18 7 11 Jlexmst, Oecena,
IIEHTPEECTSCTBO3HAHUS MpaKkTH4YecKas padora.

Habmonenus.
6 Otn oObranpie (19 9 10 YcTHBII otmpoc,
HEOOBIYHBICBEILICCTBA CaMOCTOSITeIIbHAS
pabota
IIpakTrueckas padora.
Hab6monenue.
CooOmmeHus
YYaIuxcsl.
7 SIBnenus, 11 3 8 Jlexmst, Oecena,
MIPOUCXOSIIIIUECBEIIECTBAM MpaKTHyYecKas padora.
U HaGmronenus.

8 Pacckazpimoxumun 11 4 7 YcTHBII ompoc,
caMOCTOSATEIIbHAs
pabota
[IpakTudeckas pabora.
Hab6mroaenue.
CooOmeHus
y4anmxcsl.

9 Xumust BOBITY 13 5 8 Jlexumst, Oecena,
MpakTUdecKas padora.
Habmonenus.

HUTOI'O 136 52 84

23




TPETHH IO OBYYEHHUA

Nen/m | Tema pa3nesa, 3aHATHS

KoanuecTBo 4acoB

@opMBI KOHTPOJIS

BCEro ’Teopml MPaKTHKA
BBenenune 2 2 -
Paznen 1. Hutosnorus. | 24 9 15
1 | Tumsel KJIETOYHOM 4 2 2 Jlexmwmst, 6ecena, mpakTUIeCcKast
OpraHu3aluu pabora. Habmonenus.
2 | Crpoenue 8 3 5 Jlexmus, Oecena, mpakTHaecKas
MTPOKAPUOTHYECKO 1 pabora. HaGmonenus.
KIJIETKH
3 | Crpoenue 7 2 5 YCTHBIN OIIpOC, CAMOCTOATEIbHAS
AYKapUOTUIECKOM pabota
KIICTKA [IpakTrueckas padora.
Habnronenue. CoobuieHus
yJanuxcsl.
4 | PerynstopHsbie 5 2 3 Jlexmus, Oecena, mpakTH4yecKas
MEXaHU3MBI KJICTKH pabora. Habmonenus.
Pazngen 2. I'eHeTHka. 39 12 27 Jlexmmst, Gecena, mpakTUIecKast
pabora. HaGmonenus.
5 | Tenetnueckuii aHaIN3 18 5 13 YCTHBIN onpoc, caMOCTOATENbHAS
3aKOHOMEPHOCTEH pabota
HaCJIeZIOBaHUS [IpakTrueckas pabora.
Hao6monenue. CooOrmieHus
yJanuxcsl.
6 | M3MeH4YMBOCTh U 11 4 7 Jlexmmst, 6ecena, mpakTUIecKast
METOJIbI €€ N3YUCHIUS pabora. Habmonenws.
7 | Ponb HacneactBeHHOCTH | 10 3 7 YCTHBIN onpoc, cCaMOCTOATENbHAS
U Cpeflbl B pabota
hopmupoBaHUHT [IpakTrueckas padora.
HOPMaJILHOTO U Habmronenue. Coobuienus
MaTOJIOTUICCKU yYaIuxcsl.
HM3MEHEHHOT0 (heHOTHUIIA
YeJIoBeKa
Pazaen 3. Iposonus. | 31 11 20 Jlexmus, Oecena, mpakTH4yecKas
pabora. Habmonenus.
8 | Teopwms ectecTBeHHOTO | 5 1 4 Jlexmwmst, 6ecena, mpakTUIecKast
otbopa Y./[apsuna pabora. HaGmonenws.
9 | Cunrernueckas treopus | 8 3 5 YCTHBIN onpoc, cCaMOCTOATENbHAS
ABOJTIOITUH. pabora
MuKpo3BOIIOIHUA [IpakTrueckas padora.
Ha6monenue. CooOrmieHus
yJanuxcsl.
10 DaKTOPHI BOTIOITAN 7 3 4 Jlexmmst, 6ecena, mpakTUIecKast
pabora. Habmonenws.
11 Bun 6 2 4 Jlekmus, Oecena, mpakTu4yeckas
pabora. Habmonenus.
12 EnuHCTBO XUBOH M 5 2 3 Jlexmwmst, 6ecena, mpakTUIecKast
HEXWBOH IPUPOIIBI pabora. Habmonenws.
Paznen 4. 40 14 26 Jlexmus, Oecena, mpakTuveckas
OMoOpuorenes. pabora. Habmonenus.
13 JleneHue KIeToK 10 3 7 YCTHBIH OIpOC, CAaMOCTOATEIbHAS

pabora
ITpakTudeckas pabdora.
HaoGmronenue. CoobuieHns
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yyaImuxcs.

14 PazButne opranmzmMau | 6 2 4 Jlexmmst, 6ecena, mpakTUIecKast
cpena pabora. Habmonenws.

15 becnonoe pasmuoxenue,| 7 3 4 Jlexmus, Oecena, mpakTuyeckas
COMATHYECKUN pabora. HaGmonenus.
3MOpHOreHe3 U
pereHepanus

16 Onrorenes u 3Bojtorus | 10 4 6 Jlekmus, Oecena, mpakTuaeckas

pabora. HaGmonenws.

17 OMOpuonorus pacTeHui | 7 2 5 Jlexmmst, 6ecena, mpakTUIecKast

pabora. HaGmonenus.
Hroro 136 48 88
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Metoauyeckoe 060py10BaHue:
[MUOPOBAS JIABOPATOPUSA YUHEHUYECKAS (LludpoBbie naTunku 3ieK-
TPOIPOBOJHOCTH, pH, MONI0XKEHNUs, TeMIepaTypbl, a0COITIOTHOTO JIaBJICHUS; IIU(PPO-BOi
ocrmutorpaduecKuil JaT4rK; BEChl 3JIeKTpoHHbIe yueOHbIe 200 T; MUKPOCKOT: ITU(POBOM HIIH
ontu4eckuii ¢ yenuuenueM ot 80 X; HaOOp ISt U3TOTOBJIEHUS] MUK-POIPEIapaToB;
MHUKpoIpenaparsl (Ha00p); COeTMHUTENbHBIE TIPOBO/IA, MPOTPaMMHOE 00ECTICUCHHE,
METOAMYECKHE YKa3aHHsl; KOMIUIEKT COMYTCTBYIOIIUX JIEMEHTOB JJISl OIBITOB [0 MEXaHUKE,
MOJIEKYJISIPHOU (pU3UKe, 2IeKTPOJUHAMUKE, ONITHUKE.
KOMIUIEKT ITOCY JIbl U OBOPY IOBAHMA JJUIAA YYEHUYECKUNX OIIBITOB ( IlItatus
nabopaTopHbiit xumudeckuid: Habop wamex [letpu, Habop HHCTPYMEHTOB IIpenapoOBabHBIX,
JIOXKKA JUTSL CKMTaHMsI BELIECTB, cTynKa (apdoposas ¢ necTukoM, Habop OaHOK, CKIISTHOK,
(bIaKoHOB )11 XpaHEHUs TBEPABIX PeakTUBOB; HaOop npudopok (I[1X-14, [1X-16); mpudop s
NOJIyYEHHUs Ta30B; CIIUPTOBKA U roproyee 1Jis He€; puinbpTpoBaibHas Oymara (50 mt.); konba
KOHHUYECKas; Majlouka CTEeKJISIHHAs (C pe3MHOBBIM HAKOHEYHHUKOM); YalleykKa JijIsl BhITapyUBaHUs
(BBITIApH-TETbHAS YAIIeUKa); MEPHBIN MUIUHAP (TUIACTUKOBBIN ); BOPOHKA CTEKJISTHHAS (Majasi);
ctakaH ctekystHHBIN (100 MiT); ra300TBOAHAS TPYOKA.
KOMIUIEKT BJIAXKHbBIX ITPEITAPATOB JJTEMOHCTPAILIMOHHbBIN
(Bnaxnsiii mpenapar "be33yoka"; BnaxHsiii npemnapat "["agroka" BIaxHbIN mpemnapat
"BHyTpeHHee cTpoeHHe OPI0OXOHOTOT0 MOJUTIOCKA'; BIaXXHBIH npenapar "BHyTpeHHee cTpoeHue
KpbICHI'"; BJIAXHBIU Mpenapar "BHyTpeHHee CTpoeHue JATYIIKA'"; BIAXKHBIN penapaT
"BHyTpeHHee cTpoeHHe NTUIlbl'"; BIaKHBINA npenapaT "BHyTpeHHee cTpoeHue prlObl'"; BIaKHBIN
npenapar "Kapace"; Bnaxusiii mpenapat "Kopenb 6060Boro pacteHus ¢ KiyoeHbKamMu'";
BIaXHbIN npenapar "Kpeserka"; Bnaxkusiii npenapar "Hepenna"; Bnaxkusiil npenapar "Pa3sutue
KOCTHUCTOM pHIOBI".
Kommuiext repbapueB nemonctpaunonssiii (I'epOapuii "JlepeBbst u KycTapHUKH'"; TepOapuit
"lukopactymue pacteHus'"; repoapuii "Kopmossie pacrenus"; repbapuii "KynbrypHbie
pacrenus"; repbapuii "JlekapcTBeHHbIE pacTeHus"; repdapuii "MenoHocHbIe pacTeHH";
repOapuii "Mopdonorus pactenuit"; repoapuii "OCHOBHBIE TPYMIIBI pacTeHUN'"; TepOapmit
"PacturenbHble coobiecTBa"; repbapuii "CenbcKoX03sCTBEHHBIE pacTeHus"; repoapuii
"SInoBuTHIC pacTeHHs"; repObapuii K KypCcy OCHOB IO 001Iel OMOJIOTHH. )
Kommnekt komnekuuii neMoHcTpannonsbiil (Komnekus "I"onocemenHble pacTeHus" KOMIEKIUs
"O6uTarenu mopckoro nHa"; komtekius "[laneontonorndeckasn"; komiekius "[IpencraBurenu
OTPSZI0B HACEKOMBIX" KOJIMYECTBO HACEKOMBIX: HE MeHee 4; koyekuus "IIpumepsl 3aMTHBIX
npucnoco0IeHuit y HacekoMmbix'"; kosutekius "[IpucrnocodurenbHbie N3MEHEHHS! B KOHEYHOCTSIX
HAceKOMBbIX"; KoJUIeKIHs "Pa3BUTHE HACEKOMBIX C HEMOJHBIM IIPEeBpallleHUeM"; KOJUIEKIUS
"Pa3BuUTHE HACEKOMBIX C TIOJHBIM IpeBpameHueM"; Kojuiekuus "Pa3Butre nmeHuIs")
KommerotepHoe o6opynoBanue
HoyTt0yk; npoekTop, UHTEpaKTUBHAs 10CKa
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8. CagoBHuuenko, 10. A. buonorus: momarosas moaroroska / FO.A. CagoBHHYeHKO. — M.:
Okemo, 2016. — 320 c.

9. CripaBo4HHUK 1O JieKapcTBeHHbIM pacteHusM. / [log pen. 3agopoxknoro, A. M. — M.
JlecH. nmpom., 1988. — 415 c.

10.  HMuTtepHeT-pecypcsl 0 pa3HbIM pasnenam Kypca « BMOJIOTI M »

YEJIOBEK

11.  http://school.bakai.ru/?id=newpb041220101544 — Gakaii - BUpTyaJpHas LIKOJIA T10
OHOJIOTHH,

12.  http://muzey-factov.ru/tag/biology - My3eii GakToOB 0 YeIOBEKE;

13. http://humbio.ru - Pecypc «ba3a 3HaHumii 10 OMOJOTUH YETOBEKa» COAEPKHUT YICOHHK 10
MOJICKYJISIPHOM OMOJIOTUHU YeloBeKa, OMOXUMHH, (PU3UOJIOTHH, T€H- HOM 1 OeIKOBOM
WH)KCHEPHU;

14.  http://www.sci.aha.ru/biodiv/index.htm - Paznen (bnopasHooOpasue u oxpaHa mpupo/isl)
Web-artnaca «310poBbe 1 OKpyskaromias cpeaa». CrenuaancToB HaBepHsIKa 3aHHTEPECYET
MacITaOHBIA TeMaTH4YeCKUN HH(POPMAITMOHHBIA MacCUB MH(POPMALIMOHHBIX PECYpPCOB IO
o6uopazHooOpaszuto Poccun. Takke nMeeTcst BO3MOKHOCTh HAUTH HEOOXOIUMYIO HH(OpMAITHIO B
MHTEPaKTUBHOM 0a3e naHHbIX «Poccust B nudpax» (THICSUM MOKa3aTeNel o BCeM peruoHam
ctpansl). Takxe pa3mernieHa oHyIaifHOBas kapTorpadudeckas cucrema DataGraf.Net,
MO3BOJISIONIAS «HA JIETY» CTPOUTH KapThl, (B TOM YHCIIE COOCTBEHHBIE) U TPOU3BOINUTH AHAIH3
UX CYNEPHO3ULIM;

15.  http://www.sci.aha.ru/ATL/ra00.htm -Web-ATnac: «Okpyxaromas cpeaa u 3J0pOBbe
Hacesienust Poccuny. KoMImeKkcHbI Tpy/l, B KOTOPOM PacCMaTPUBAIOTCS B MEPBYIO OYEPED
(axTOpsl M MPUYUHBI, ONpeaesstomue 310poBbe Hauuu. Okono 200 croxxeros, 6omnee 400 kapt u
JMarpamu;

16.  www.molbiol.edu.ru - Amaromus u ¢pusnonorus yeaoseka. Haydno- nmomynsapHbIii CaiT.
ba3za 3Hanuit mo 6uonornn genoseka. Pu3nonorus, KIEToUHast OMOIOTHS, TEHETHKA, OMOXUMUS;
17.  http://www.psy.msu.ru/illusion/ - 3putensHbie ULI03UU U PeHOMEHBI ((haKyIbTeT
ncuxonorun MI'Y umenu M. B. JlIomoHnocoBa).

XMBOTHBIE

18.  www.entomology.narod.ru/index.html - «MH}OpMaTMIOHHO-TTOMCKOBBIN CANT WA
«TIOYTH BCE» 110 SHTOMOJIOTUN». BoJbIlIoe KONMMYecTBO KaueCTBEHHBIX CCHUIOK Ha
PYCCKOSI3bIYHBIE CAWTHI, IIOCBSIIICHHBIE BCEM CTOPOHAM XHM3HU PA3IMYHBIX TPYIII
YJICHUCTOHOTHX, a OOJIbIIIE BCETO — HACEKOMBIX;

19.  http://www.zooclub.ru/ - «300k1y0 (Bce 0 )KHMBOTHBIX )». Camasi pazHOOOpazHast
WUTIOCTPUPOBaHHAS WHPOPMAIHS, KaK O )KU3HH JUKHX XKHBOTHBIX, TaK M O JJOMAIIHUX
mo0umnax. Bo3MokHO nomryuenne OecriiaTHONH KOHCYNBTAIUH 110 COJIEPKAHUIO U BETEpUHAPHH;
20.  http://www.zoospace.narod.ru/ - «300501HsI», IPEIOCTABISIET MAaTEPHaI B OCHOBHOM O
co0aKax M KOLIKax: peKOMEHJIAINH 110 UX COJCP)KaHHIO U JICYCHHIO, HOPMaTHBHBIE TOKYMEHTHI,
UHOPMALIKIO O KITy0axX ¥ MUTOMHUKAX, OOBSIBICHUS O IPO-JakKe U BHICTABKAX);
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21.  http://povodok.ru/en/ - «IToBOgOK», OTUH U3 CAaMBIX TIOJTHBIX CAWTOB, MOCBSAIICHHBIX
JIOMAIITHUM >KHBOTHBIM;

22.  https://apus.ru/ - «O HemoOeAUMOI TFOOBH K KUBOTHBIM», HHTEpPECHAS M pa3HOOOpa3Hast

nH(OpMaIUs 0 CaMBIX Pa3IMYHBIX )KHBOTHBIX. OCOOEHHOCTH M0100pa MaTepuaia u ero
U3JI0KEHUS ACTAIOT ATOT CAUT XOPOIIUM TTOMOIIIHUKOM YUUTEINIO;

23.  http://www.petslife.narod.ru/ - «Jlomanraue >xuBoTHbIe». CalT MOCBSIIEH JOMAITHAM
KUBOTHBIM. OCOOCHHOCTSIM yX0/1a ¥ COACPKAHUS IOMAIIIHUX JKUBOTHBIX;

24.  http://bigcats.ru/ - «bonbiue komku». CalT MOCBAIIEH MTPEACTABUTENSIM CEMENCTBA
KOIIIAYbUX;

25.  http://www filin.vn.ua/ - MsutrocTprpoBaHHas SHIMKIIONEINS )KUBOTHBIX. B paznenax
SHITMKJIONENH COOpaHO OOJBIIOE KOJIMYECTBO MATEPHATIOB 000 BCEX BUIAX )KMBOTHBIX.
Martepuan 60raTo WILUTFOCTPUPOBAH, CHAOKEH CCHIIIKAMU,

26.  http://www.apus.ru/ - Pecypc «O HenoOeaumoi TF00BHU K )KHBOTHBIMY — 3TO HHTEPECHAsI

1 pazHooOpasHasi HHGOPMaIHs O CAMbIX Pa3IMYHBIX )KUBOTHBIX. OCcOOCHHOCTH MTOA00pa
MaTepuaia U ero U3J0KEHUs ACNAI0T ATOT CAUT XOPOIITUM MOMOIIHUKOM yYUUTEINIO;

27.  http://www.fishworld.narod.ru - PeiOuii mup. Pecypc mocBsiimeH nmoiHoCThiO TUM
MPEJICTABUTENISIM KUBOTHOTO Mupa. Knaccudukarus, mporucxoxIeHue, SBOIIOIHS PhIO,
OIacHbIe peIObl U MHOTOE JIPYTOE.

PACTEHUA

28.  http://www.herba.msu.ru/russian/index.html- 6oTannueckuii cepsep MOCKOBCKOTO
yauBepcuTeTa. OauH 13 Hanboee U3BECTHRIX BO BCEM MHUPE POCCHICKUX OMOIOTUYECKUX
pECypCOB, UMEIOIINIA BepcuH Ha § si3pIkax. boTaHnyeckne HOBOCTH (B T. 4. OAPOOHBIN
KaJeHJapb KOH(pepeH1nit), caiiTel 00TaHu4ecKux mnojapasaeneHuit MI'Y, 6ubnuorexa
M300pakKeHUI pacTeHu, OnorpaduuecKuii pa3aes «KJIacCuKA Haykn». Kpome maTepuanoB mo
OoTaHuKe OOIIETro XapakTepa, Ha caiiTe pa3MelleHbl MaTepralibl 0 boTaHnueckom caje
yHUBepcuTeTa, 00 yHuBepcuTeTcKoM I 'epbapun umenu /1. I1. CeipeitmukoBa, mpencraBieHa
CTapyHHAas KOJUICKIIUS U3 ero (JOHJIOB;

29.  http://www.lapshin.org/club/plants.htm - «MockoBckuit Kiiy6 koMmHaTHOTO
I[BETOBOJICTBAY;

30.  http://tea.volny.edu/index.php - «Hait» — )xuBast SHIUKIONICIUS Yasi U €r0 TPAIULIHHA —
UCTOpUS Yasi, 00TAaHUKA U BBIPAIIMBAHUE Yasi, XUMUS 4Yasi, IPOU3BOJICTBO Yasi, BUJIbI Yas,
yIIaKOBKa U XpaHEeHHe 4asi, 3aBapUBaHUE Yasi, yail 1 3710pOBbE.
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