POCCUIMCKAS ®EJIEPALIVA
PECITYBJIMKA KAPEJINA
MyHununansHoe 0rKeTHOE 00111e00pa3oBaTeIbHOE YUpPEXKICHNE
KocTomMyKIIICKOTO TOPOICKOTO OKpyra
«Cpennsist obmeoopazoBarenbhast mkosia No2 umenu A.C. Ilymkuna»
(MBOY KI'O «COII Ne2 um. A.C. ITymikuHa)

«CornacoBaHo» «Ipunsto» «Y TBEPKIACHO»
Ha 3acenannn MCIII [I€JarOTHYECKUM COBETOM npukas o mkose Nel31
npoTokoy Nel oT 29.08.2023r.
npotokoia Nel o1 29.08.2023r.
ot 28.08. 2023r. JIMpeKTOp MKOJIBI JUpEKTOp -\ IKOJIBI
PykoBoaurens MCII A
S Tepacumuyk H.H.. | 7 ’%“ I'epacumuyk H.H.
XUHKOHEH JI.I/I._’,“}/ (/,//V“ / /

Pabouas obmiepa3BuBaromias nporpaMma
BHEYPOYHOM J1€ATEIbHOCTH
«JIabopaTopust ucciaea0BaHUN»
HAay4YHOW HAIpaBJIEHHOCTU
s yqamumxes 1 1A kimacca

Cpoxk peanuszanmu — 1 rof

CocraBuTenb IpOrpaMMbl:
Jomuna Enena BnagumupoBHa,
YUUTENb OUOJIOTUH

r. Kocromykiia
2023 .



l. IHosicuuTennLHAA 3aIHCKA

[IporpaMMa BHEYPOYHOH JAEATEIBHOCTH OOIIEHHTEIUIEKTYaJIbHONM HAMpaBIEHHOCTH I10

ouonorun «Jlaboparopust umccnenoBaHmit» (nanee, Kypc) paspaboraHa ans ydammxcs 11-x
KJIaCCOB, SIBJISICTCS JIONIOJIHEHHEM U TPOJOJDKEHHEM Kypca OHOJIOTHM Ui JeTed C 0coObIMu
00pa3oBaTENbHBIME TIOTPEOHOCTSIMU, TEX, y KOIO MHTEpPEC K MPEAMETY BBIXOJHUT 3a PaMKHU
y4eOHOH NeaTeNbHOCTH. B CBSI3M € 3TUM 3aHATHS Kypca IO 3TOH Hmporpamme MOMOTYT PEeIldTb
CIICIYIOIIHE 3a0aUH:

* YKPENUTH MOJO0KUTEIBbHYI0O MOTUBALIUIO YYEORI B IIKOJIE;
* pacIIUPUTh 3HAHUS 00 OKpYXKarOIEeM MUPE;
* JIOMOJIHUTB Kypc Ouonoruu 11 knacca;
* HAYYUTh TPAMOTHO U 6€30IaCHO 00paIaThCs C BEIIECTBAMHU.
[TporpaMma cofep:KUT 3HaHUS, KOTOPBIE BBI3BIBAIOT Y yUYalIMXCs I03HABATEIbHBINA HHTEPEC U

MPEJICTABISIIOT IIEHHOCTh MPH MOATOTOBKEe K caade EI'D mo Oumomnoruu, a Takxke Juisi OOydeHHs B
By3ax. B 3ToM 3akitouaeTcsi ee MOTUBUPYIOLIUI NOTEHLUAN. 3HAHUS, TOTYYeHHbIE IPU 00YUEHHUHU 10

mporpamme BHeyquHOﬁ JCATCIIbHOCTH, CHOCO6CTBYIOT q)OpMI/IpOBaHI/II-O COIIMAJIbHO aKTHUBHOM

JINYHOCTHU.

OcobenHocTH COACPIKAaHUA NPOrpaMMbl U BUABI ACATCIBHOCTH yUalllUXCA B XOAC OBJIAACHUA

3HAHUSAMU U YMCHUAMHU, IMPEAYCMOTPCHHBIMU HpOFpaMMOﬁ, Jar0T BO3MOZKHOCTDb AJI1 HCIIOJIB30BaHUA

pa3INdHbIX MCTOIOB H (l)OpM 06y‘IeHI/IH (I/IHI[I/IBI/I,Z[yaJ'ILHLIX, IpYIIOBBIX, HAITISIAHBIX, CJIOBCCHBIX:

TCOPCTUYCCKHUC UCCIICAOBAHUSA, CAMOCTOATCIIbHBIC OBPUCTUYCCKHEC HpO6I>I).

CopepxaHue MpOrpaMMbl paclpelesieH0 BO BPEMEHHM C YYE€TOM €ro JOCTAaTOYHOCTH s

KauCCTBCHHOI'O U3Yy4YCHUA MaTCpUalia U MOJYUCHUA 3aIlJIaHUPOBAHHBLIX PE3YJILTATOB.

Ieas kypca:

-paciIpeHre Kpyrozopa o OCHOBHBIM BOIIpOcaM OHOJIOTHH; -

Pa3sBUTUC UCCIICIOBATCIIbLCKUX YMGHI/Iﬁ

3agauu:

-pacIIMpUTh KPYyro3op y4aluxcs 1Mo OTAEIbHBIM BOIpocaM (U3MOJOTHH U aHATOMUU >KHUBBIX

00BEKTOB;

-I10Ka3aTb 3aBUCUMOCTD KHUBBIX OPraHu3MOB OT paBHOO6pa3HI)IX OKOJIOTHUYCCKUX q)aKTOpOB;
- MPOAOJDKUTHL PA3BUTHC CIIOCOOHOCTU ydamuxcsa K MBICJIIMTCIIbHBIM orncpanusiMu —

aHaJIn3y, CUHTE3y, CpaBHEHUIO, O00OOIICHHIO, KiIacCH(pUKAIIUU, a TaKKe WX IMPOU3BOJHBIM —
TBOPUYECTBY U aOCTparupoBaHHUIO;

-IIPOAOJIZKUTD 06yquI/Ie IIKOJIBHUKOB CIIOCO0aM CaMOCTOSTEIbHOMN OopraHu3anuu yqe6H0171

JEeSTeIbHOCTH — MOTHUBAllMM, IUIAHUPOBAHUIO, CAMOKOHTPOJNIO, PEeQIEKCHH IpPH BBINOJIHEHUU
UCCJIEIOBATEIbCKUX U MPOEKTHBIX padoT;

-IIPOJIOJDKUTh OOydeHHe yualuxcs padoTe ¢ pa3iMYHbIMM HCTOYHHKAMHU HWH(OpMAaLUH,

BKJIFOYas 3JICKTPOHHBIC O6paSOBaTeJ'IBHBIe PECYPCHI.

Ilnannpyemsble pe3y/ibTaThbl:

dopmupoBaHUE JINYHBIX Ka4eCTB 00yUJaroIuxcs,

®opmMupOoBaHUE MOJIOKUTENBFHON aTMOC(Ephl BHYTPH KJIACCHOTO KOJUIEKTUBA,

DopMHUpPOBaHUE Y YHALTUXCSI YMEHUS BUIETh U MOHUMATh IIEHHOCTh 0Opa30BaHMsI, 3HAUUMOCTb
XUMHAYECKOTO 3HaHUS IS KaXJO0r0 YeJIOBEeKa HEe3aBUCUMO OT ero mnpodeccHoHaIbHON
NESATENBHOCTH.

DopMHUpPOBaHUE Yy y4aIIMXCs LENOCTHOTO MPEACTABICHHUS O MUPE M POJIM XMMHHM B CO3JaHUMU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MUpPA; YMEHUS OOBICHITH OOBEKTHI U MPOIECCHI
OKpPY’KaroIled JEeHCTBUTEIBHOCTU: IPUPOJHOM, CONUAIBHOM, KYJIbTYPHOU, TEXHUYECKON CpEJbl,
WCIOJIB3YS JISl 3TOr0 XMMHYECKHE 3HAHUS.

[Ipuobperenre OOydYarONIUMUCSA OMbITA Pa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAIBHOE 3HAYEHHUE U PA3IUYHBIX



BHJIOB JICATCIIBHOCTH: PEIICHUs TPOOJieM, MPUHATHS PEIICHUH, IMOMCKa, aHadu3a U 00paboTKH
nH(pOpMaIuK, COTPYIHHYECTBA, OE30MacHOTO OOpalmIeHHs ¢ BEHIECTBAMH B IOBCEIHEBHOMN
JKU3HU.

CucreMa OlleHKH JOCTHKEHUI 00y4aronuxcs:
® ycnemHoe BBITIIOJTHEHHUE TCCTOBBIX, CAMOCTOATCIIbHBIX, TBOp‘-IeCKI/IX pa60T;yqaCT1/Ie B pa3JII/I‘-IHBIX
KOHKYypcCax, OJUMITHAaX, COPEBHOBAHUSX,
*  aKTUBHOCTbH B MPOEKTAX BO BHEYPOUHOU JIEATECITLHOCTH.

1. O0masi xapakTepucTHKA Kypca BHEYPOUHOIi 1eATeJIbHOCTH

JlanHblll Kypc HampaBj€H Ha yJIOBJIETBOPEHME IIO3HABATEIbHBIX MHTEpecoB ywammxcsa. Kype
HO3BOJIMT Y4YallMMCs PacIIMPUTh CBOM 3HAHUSA B XMMUU Ha YpOBHE, HE TpPeOYyIOIIEeM CleNUabHON
HOJArOTOBKU IO MpEIMETy. YUEHUKU MPHOOPETYT MPAKTHUUECKHE YMEHHUS U HaBbIKH, HEOOXOIUMBIE B
XKHU3HU HE TOJBKO XMMHKY, HO M KaXIOMY d4enoBeKy. lIpenmaraemplii Kypc BKJIIOYAET MaTepuan 00
UCIIOJIb30BAaHUU XMMUYECKUX BEILLECTB B OBbITY, B IOBCEJHEBHOM KU3HU YEJIOBEKA.

CopepxaHue Kypca 3HAKOMUT Y4YalllUXCSl C MHPOM OBITOBOM XUMHH, C XapaKTEpUCTHUKOU
BEILIECTB, OKPYXAIOIUX HAac B OBITY, IpaBWIaMU 0e30MacHOro oOpalieHHs ¢ BellecTBaMH OBITOBON
xumud. Kpome Toro naHHbI Kypc BHEYPOUYHOH JESATEIBHOCTH HPEIyCMAaTpPUBAET 3KOJIOIMYECKYIO
HaNpaBJICHHOCTh XMUMHYECKOTO O0pa3oBaHMsA, MPEIyCMAaTPUBAET O3HAKOMIIEHHE yYalluxcs C
XUMHYECKMMHU aClIEKTaMU COBPEMEHHOU SKOJIOIMH U HKOJIOTUYECKUX MPOOIEM.

XUMHUUECKUE 3HAHMUA HEOOXOIMMBI Ka)XJOMY YEJIOBEKY, OHMU OINpPENeNsioT palHuOHaIbHOE
IIOBEJICHUE YEJIOBEKA B OKPYXKAIOLIEH cpejie, MOBCEJHEBHOM JKU3HHU, Ie ¢ KaXJbIM I'OJ0M BO3pacTaeT
poJib OEpeKHOro0 OTHOLIEHMS 4YEJIOBEKa K CBOEMY 3/I0pPOBBIO, 3JI0POBBIO OKPYXKAIOLIMX, MPHUPOJE.
JlaHHBI Kypc pa3BHBAE€T MHTEPEC K XMMUH, aHATMTHYECKHE CIIOCOOHOCTH YYalllUXCs, PaCHIMPSET UX
KpYro3op, GopMUpYeT HaydHOE MUPOBO33PEHHE.

[TpakTryeckass HamnpaBJIEHHOCTb TEM [eJIaeT JAaHHbBIM KypC OYEHb AaKTyaJbHBIM, I103BOJIIET
pacuIMpUTh U yrIIyOUTh MPAKTUYECKOE MPUMEHEHHE MOJYYEHHBIX yJalUMHCS TEOPETUYECKUX 3HAHUN
no xumuu. Kypc oOpHeHTHpOBaH Ha pa3BUTHE JHOOO3HATENBHOCTM M HWHTEpeca K XUMMH, Ha
COBEpIIEHCTBOBAHNE YMEHUN ydaluxcsi oOpaliaThes ¢ BEIeCTBAMU, BCTPEYAIOLUIUMHUCS B OBITY.

Pabouas mporpamma Kypca BHEYpOUHOH JEATENBHOCTH «XHUMHS U JKH3HB» INpEAHA3HAuYEHa JUIs
yuamuxcs 11 kjgaccoB OCHOBHOM HIKOJIBI M paccunTaHa Ha 34 B rof (1 yac B Heeto).

OcHoBHBIMH (popMaMM OpraHu3alMy yu4eOHO-1T03HABATEIbHOM 1eATETbHOCTH YUAIIUXCS SBIISIOTCS:
*  mpakThyeckas padora,
*  JKCIEPUMEHTAJbHBIE OMBITHI,
*  wurpa,
*  pelleHHe HECTaHAAPTHBIX 3ajiay;
*  yyacTHe B XMMUYECKHX OJIMMIHNA/AX, KOHKYpCaxX, KOHPEpEeHIHUIX
* camMmocTofATeIbHas padora,
* paOora B mapax, B rpymnmax,
*  TBOpPYECKHE MPAKTUIECKHE PAOOTHI.

Metoabl 00yueHus:
*  I[pakTHyecKue padoThl,
*  CJOBECHBIN (YPOK-pacCyXJICHHE),
*  UIpOBOH (POJIEBBIC UIPHI),
*  YAaCTUYHO MOMCKOBBIM, UCCIICIOBATEIIBCKHUM,
*  00BACHUTEIHHO-MIUTIOCTPATUBHBIN.

Me:xknpenmMeTHble CBSI3M Kypca TECHO CBSI3aHBI C IMpPEIMETAaMH ©CTECTBEHHOIO ITUKJIA
nH()OpPMATUKOM.



I11. Onncanue MecTa Kypca BHEYPO4HOil 1esITeIbHOCTH

Kypc «Xumusi u XKU3HB» peanu3yeT OOUICHMHTEIJICKTYaIbHOE HaIlpaBlIieHHEe BHEYPOUHOM
nesTeabHOCTH. [IporpamMma BHEYpPOUHOH JEATEIBHOCTH peain3yercs B KojudecTBe 34 4yacoB (OauH
aKaJeMHYECKHI yac B HEJIENIO).

1V. Onucanue HeHHOCTHBIX OPUEHTHPOB COIEPKAHUS Kypca

BHeypouHasi 1esTelbHOCTh 10 XMMHUU UMEeT OO0JbIlioe 00pa3oBaTeNIbHOE W BOCIHTATEIBHOC
3HaueHHe. BnaneHne XUMHYECKUM SI3BIKOM, 3HAHHSMH, MOHMMaHHE XUMHYECKHX HPOLIECCOB M
SIBJICHUH 1O3BOJISIET POPMHUPOBATH NMPABUIBHOE OTHOIICHUE K SBJICHHUSIM U ITPOIIECCaM, IPOUCXOISIIIM
B mnpupone. [losTomMy Tak BakHO CQOPMHUPOBATH HMHTEPEC K BHEYPOUHOW JEATEIBHOCTH Y
00y4JaromMXcs, KOTOPBI CTAaHET OCHOBOW JUISl BBISBICHHUS M PA3BUTHUS XUMUYECKUX CIOCOOHOCTEH
y4aluxcsi, CHOCOOHOCTH K caM00Opa30BaHUIO.

VYcnenHoe pemieHne NMpaKTHYSCKHX 3a7ad OKa3bIBaeT BIMSHUE HAa SMOILMOHAIBHO-BOJEBYIO
cepy JIMYHOCTH yUallUXCsl, pa3BUBACT UX BOJIIO M HACTOMYMBOCTD, YMEHHUE MIPEOI0JICBATh TPYAHOCTH,
UCTIBITHIBATh YIOBJIETBOPEHHE OT PE3YNIbTATOB MHTEIUIEKTYAILHOTO TPY/a.

JlaHHBII KypC cITOCOOCTBYET pa3BUTHIO BHUMAaHUS, BOOOpayKeHNUs1, HAOII01aTeIbHOCTH, MTAMSITH,
BOJIM, aKKYPaTHOCTH, YMEHHS OBICTPO CUUTATh, IPUMCHSATh CBOM 3HAHHs Ha MPAKTHUKE, PHOOpETaTh
HaBBIKM HECTAH/IAPTHOTO MBIIUICHHSI.

Ha 3aHATHSAX BHEYpOYHOH NEATENFHOCTH «XUMHS W KH3HB» OOy4arouiuecs JOMOJHSAT CBOH
3HAHMA 110 XUMHH, IOBBICSAT CBOI YPOBEHb TEOPETUUECKON U HKCIIEPUMEHTAIBHON MOJrOTOBKH. 3aHSATHSI
NpU3BaHbl NPOOYAWTh y Y4YaIIUXCsd HHTEPEC K XUMHYECKOW HayKH, CTHMYJIMPOBATh JalbHEHIIee
U3yYCHUE XUMHU. XHMHUYECKUE 3HaHUS, CHOPMHPOBAHHBIC HA BHEYPOUHBIX 3aHSATHSX, [OMOTYT
00y4aroNIMMCsl B TIOATOTOBKE K 9K3aMEHY 110 XMMHUH M B TAJILHEHUIIIEM OCO3HAHHO BHIOPATh HAIPABICHHE
npoUILHOTO 00Y4YEeHHUS.

V. Pe3yJbTaThbl 0CBOCHHS Kypca BHEYPOUHOIi 1eATeIbHOCTH

B pe3ynbrare BHEYpOUHOU IEATEIBHOCTH Y BBIITYCKHUKOB CpelHEH IIKOJIbI OYIyT COPMUPOBAHBI
JMYHOCTHBIE, T03HABATEIbHbIE, KOMMYHUKATUBHbIE U PErYJIATUBHBIE YHUBEPCAIbHbIE yueOHbIe eicTBUs
KaK OCHOBA y4eOHOI0 COTPYAHMUYECTBA U YMEHHS YUUTHCS B OOILIEHUU.

JInunoctHbie YY/I:

OOyyaromuiic HAy4YuTCs:

*  MOJIOKUTEIBHOE OTHOLIEHHE K HCCIIEN0BATENIBCKON AESITEIbHOCTH;

* HHTEpeC K HOBOMY COJIEP>KaHUIO U HOBBIM CIIOCOOAaM MO3HAHUS;

* OpHEHTalus Ha NOHMMaHWE IMPUYMH yCIleXa B HCCIIENOBATEIbCKON NEATEIbHOCTH, B TOM
YHClie HAa CaMOAHAJIU3 U CaMOKOHTPOJIb pe3yjbTaTa, Ha aHAJIM3 COOTBETCTBUS PE3YyJIbTaTOB
TpeOOBaHUSAM KOHKPETHOM 3aJaui, TOHUMAaHHUE MPEAJI0KEHUN U OLIEHOK YUMTENsl, B3POCIbIX,
TOBapUIICH, pOAUTEIIEH;

*  CHoCcOOHOCTP K CaMOOIICHKE Ha OCHOBE KPHUTEPHUEB YCIEIIHOCTH MCCIIE0BATENbCKOM
JESITEIbHOCTH.

O0yuyaromuiicss NOJY4YUT BO3MOKHOCTh HAYYUTHCSH:

* BHYTPEHHEH TO3MLIMU HAa YpPOBHE NOHHMMAaHHS HEOOXOAMMOCTH HCCIEeI0BATEIbCKON
JeSITeIbHOCTH, BBIPAXEHHOTO B Mpeo0iaJaHiK MO3HABATEIbHBIX MOTHBOB M MPEANOYTEHUN
COLIMAJILHOTO CII0CO0a OLEHKHU JeSITebHOCTH;

*  BBIPOKEHHOM I103HABATEIbHON MOTHUBALINN;

*  YCTOWYMBOTrO MHTEpeca K HOBBIM CIIOCO0aM MO3HAHMS.

ITo3znaBarenbHbie YY/I:

OOyuaromuiicss HAYy4YUTCH:

*  TIPOBOJUTH UCCIICIOBAHMS O0OBEKTOB KUBOW IPUPOJIBI;



00BACHATEL 00IICONOIOrHYSCKIE 0OCOOCHHOCTH;
pacro3HaBaTh METObI H3YYEHHUsI 00BEKTOB )KUBOI MPUPOJIBL;
paboTath ¢ 1a60paTOPHBIM 000PYAOBAaHUEM U TIPHEMaMH pabOThI C HUM;
OOBSICHATH (PU3NOJIOTHUECKUE MTPOLIECCHI, TPOTEKAIOIINE B )KUBBIX 00BEKTAX;
OO0BSICHATH aHATOMHYECKOE CTPOEHHUE KUBBIX OOBEKTOB;
OCYILECTBIIATh MOUCK HY)KHOM MH(pOpPMaLUU Ui BBIIOJIHEHUS Y4E€OHOTO HCCIEIOBaHMS C
UCIIOJIb30BaHUEM YY€OHON M JOMOJHHUTEIBHOM JUTEPATyphl B OTKPHITOM HWH(OPMAIIMOHHOM
IPOCTPAHCTBE, B T. Y. KOHTPOJIIUPYEMOM MpOCTpaHcTBe MIHTEpHET;
UCIIOJIb30BaTh 3HAKH, CHMBOJIbI, MOJENH, CXEMBI Ui pEIICHUS MMO3HABATEIbHBIX 3a7ad U
IPEJCTaBICHUS UX PE3Y/bTATOB;
BBICKa3bIBAaThCs B YCTHOM U MMCbMEHHOHN (opMax;
OpPUEHTHPOBATHCS HA pa3HbIE CIIOCOOBI PELICHHUS TO3HABATEIILHBIX HCCIIEI0BATEIbCKUX 3a/1a4;
aHAJIM3UPOBATh OOBEKTHI, BHIACIATH [NIABHOE;
yCTaHaBJIMBATh PUYNHHO-CIICACTBEHHBIE CBSI3H;
CTPOUTH PACCYXKJEHUS 00 00BEKTE;
BUIETh MPOOJEMBI, CTaBUTh BOIPOCHI, BBIIBUTATh TUIOTE3bI, IUIAHUPOBATh M IPOBOJIUTH
HaOJIOICHUS U SKCIIEPUMEHTBI, BBICKA3bIBATh CY)KJICHMS, J1€JIaTh YMO3AKIFOUEHHUS U BBIBO/IbI,
apryMeHTHPOBaTh (3alUILATh) CBOU UJIEH.
OO0yualomuiics MOJYYUT BO3MOKHOCTD HAYUHTHCS:
paboTaTh C TOTOBBIMH MUKPOIIPETIApaTaMu M U3TOTOBIISITH MUKPOIIPETIApaThI;
CTaBUTh (PU3UOJOTHUECKUI SKCIIEPUMEHT;
paboTark C ONTHYECKUMH TPUOOpPaMHU U TaOOPAaTOPHBIM 000PYIOBaHHEM;
noaoupatb 00BEKT I SKCIIEPUMEHTA B COOTBETCTBUH C IIOCTABJICHHBIMU 3a/1a4aMHu;
YETKO ¥ JJAKOHUYHO (POPMYIIMPOBATH LIEIH U BBIBOJIBI SKCIIEPUMEHTA;
npu opopmieHnu paboT coOI0AaTh HAMIIAIHOCTh, HAYYHOCTh U 3CTETHYHOCTH;
IPOBOJUTH IKOJOTHYECKHI MOHUTOPHHT; O(OPMIISTH 3KOJIOTMYECKHE MMACIopTa; OOBICHATH
HekoTopble acniekTsl 30K.
OCYIIECTBIISITh PACHIMPEHHBIH MOUCK MH()OPMAIMK B COOTBETCTBHU C HCCIIEOBATEIbCKOM
3a/1aueil ¢ UCIMOJIb30BaHUEM PECYpCOB OMOIMoTeK u cetu HTEepHeT;
¢ukcrupoBarh HH(OPMALIKIO ¢ TOMOIIbIO0 HHCTpyMeHTOB UKT;
OCO3HAHHO M MTPOU3BOJILHO CTPOUTH COOOIIECHNUS B YCTHOM U MUCbMEHHOMN (opMe;
CTPOHTH JIOTUYECKOE paCCYKIEHHE, BKIIOYAIOIEe YCTAaHOBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBsA3eH
Kommynukarusubie YY/I:
OO0yuaromuiicss HayuYuTCs:
JIOITyCKATh CYIIECTBOBAHNE PA3JIMYHBIX TOUEK 3PCHHUS;
YUUTBIBATh pa3Hble MHEHHUS, CTPEMUTHCS K KOOPIMHALIUY;
(bopMynupoBaTh cOOCTBEHHOE MHEHUE U MO3UIINIO;
JIOTOBAapHUBATHCS, IPUXOIUTH K 00IIIEMY PEIICHUIO;
COOITIO/IaTh KOPPEKTHOCTh B BEICKA3bIBAHUSX;
3aJaBaTh BOMPOCHI 10 CYIIECTBY;
UCTIOJTB30BaTh PeYb ISl PETYISIAN CBOETO ICHCTBHS;
KOHTPOJMPOBATH ACUCTBHS MAPTHEPA;
BJIa/IETh MOHOJIOTMYECKON U TMATIOrHYecKoi opMaMu pedH.
HaXO0/IUTh UH(OPMAIIHMIO U BBISBISATH ITIABHOE
COCTaBJIATh TUTAH WCCIIEJOBAaHMS W BBIACTATh TJIaBHOE B TpeseHTanun OOydaroumiics
MOJIYYHMT BO3MOKHOCTh HAYYHUTHCS:
YYUTHIBATh pa3Hble MHEHUSI M 0OOCHOBBIBATH CBOIO MO3UIIHIO;
apryMEHTHpOBATh CBOIO TO3MLHUI0 W KOOPAWHUPOBATH €€ C MO3MIMEH NapTHEpOB MpHU
BbIpa0OTKe 0OIEro peleHnsi B COBMECTHOM J1eATENbHOCTH;



* C Yy4Y4eroM Iened KOMMYHMKAllMHM JIOCTaTOYHO IIOJIHO M TOYHO IIepelaBaTb HNapTHEPY
HEO00X0UMYI0 HH(DOPMAIIHIO KaK OPUEHTHUP IS TIOCTPOCHUS JEHCTBUS;

* JIONYCKaTh BO3MOXHOCTh CYIIECTBOBAHUS Y JIIOJIEH pa3HBIX TOYEK 3PEHUS, B TOM 4YHCIIE HE
COBMAJAIONIUX C €ro COOCTBEHHOW, W YYHMTHIBaTh MO3UIMIO TapTHEpa B OOUICHUH H
B3aUMO/ICHCTBUY;

* OCYUIECTBJIATh B3aWMHBIH  KOHTPOJIb u OKa3blBaThb  NIAPTHEpaM B

COTPYIHUYECTBE HEOOXOIMMYIO B3aUMOTIOMOIIIb

*  YCTaHABIMBATH CBS3b OKPYXKAIOUIEH cpelbl ¢ 00BbEKTaMU KUBOM Mpupoisl PeryjasiTuBHbIE
YYI:

OOyuyaomuiicss HAYUYUTCS:

* [PUHUMATh U COXPAHATHh YUeOHYIO 33/1a4y;

*  YYUTHIBATh BbIJCIICHHBIC YUUTEJIEM OPUCHTUPHI ICUCTBUS;

* IUIAHUPOBATH CBOU JCHCTBUS;

*  OCYIIECTBJSATh UTOTOBBIA U MOLIATOBbIA KOHTPOJIb;

*  aJICKBAaTHO BOCIPUHUMATh OLICHKY YUUTEIS;

* BHOCUTh KOPPEKTHBBI B JICHCTBUS Ha OCHOBE HMX OIICHKHM W ydYeTa CJACIaHHBIX OINHUOOK;
BBITMIOJHATH Y4eOHbIEe EHCTBUS B MaTepuaie, peuu, B yMe.

OOyyarommiicst MOJTY4YUT BO3MOKHOCTh HAYYHTBCH:

*  TIPOSABIIATH MMO3HABATEIBHYIO HHUIIUATUBY;

*  CaMOCTOATEJIbHO YYMTHIBATHh BBIJCIICHHBIC YUYUTEIEM OPUEHTUPBI ACHCTBUSA B HE3HAKOMOM
MaTtepuaiie;

* 1peoOpa3oBbIBaTh MPAKTHYECKYIO 3a/ladyy B IO3HABATEIbHYIO; CaAMOCTOATEIbHO HAaXOIUTh
BapUAHTHI PELICHUS [T03HABATEIILHON 3a/1a4H.

MeTanpeaMeTHbIe pe3yJibTaThI:
OO0yuaromuiicss HayuYuTCs:
*  OOBSACHATH OHMOJOrMYECKHE IPOLECChl M  SBIEHUS, HWCHOIb3ysd pa3IMYHbIE CIIOCOObI
npeJicTaBlIeHUs] UHpOpMaLNY;
*  yCTaHaBJIMBATh MPUYNHHO-CIICACTBEHHBIE CBSI3H;
*  MPOBOJUTH aHAJIN3, CUHTE3;
*  ($OpMyITUPOBATH BHIBOJIBI;
* peuarh KayeCTBEHHbIE M KOJIMUYECTBEHHbIE OMOJIOTHYECKUE 3a1a4H;
*  HUCHOJb30BATh TEOPETUYECKHE 3HAHUS B MPAKTHUUECKOW JESITEIbHOCTH U IOBCEIHEBHOMN

JKU3HU;

* MPOBOJUTH CAMOCTOSITENBHBIM MOUCK (B TOM YHUCIIE C HCIOJIb30BaHMEM HH(DOPMAIIMOHHBIX
TEXHOJIOTHIT) OMOJIOTHYECKON HHPOpMAITHH.

IIpeameTHbIE pe3ybTaThI:
OOyyarommiicss HAy4YnTCA:
® BBIACIIATh CYIICCTBCHHBIC ITPU3HAKA OMOJIOTHYECKHX O6T)CKTOB;
* coOmonaTh Mepbl NPOPUIAKTHKH 3a00JI€BaHHA, BBI3bIBAEMbIX MTApa3UTaAMH;

*  OOBSICHATH POJIb OMOJIOTUU U HKOJIOTUU B MPAKTUYECKOM J1eATEIbHOCTH JIIO/IEH; MECTa U POJIH
4yeJoBeKa B MPUPOJE; POJCTBA, OOIIHOCTU MPOMCXOXAECHUS M SBOJIIOLUUHU JKUBOTHBIX (HA
IpUMEpe COMOCTABJIIEHUS OTIENbHBIX TPYIM); pPOJIb Pa3IUYHBIX JKHUBOTHBIX B JKU3HHU
YeJI0BEKa; 3HaYEeHUs1 OMOJIOTHYECKOr0 pa3Ho00pas3us sl COXpaHeHus Onocgepsr;

¢* CpaBHHUBATb OroJornYecKkrue OObEKThl U mponeccol, YMCHHE I€JIaThb BbIBOJAbLI U
YMO3aKJIOUCHUA Ha OCHOBC CPABHCHUA,



* OBJIAJIETh METOJAMH OWOJOTHYECKON HAyKW: HAOJIOAaTh M OMUCHIBATH OMOJIOTHYECKUE
OOBEKTHI W TMPOILECCHI, OCYIIECTBISATh IOCTAHOBKY OWOJIOTMUECKUX OKCIEPHUMEHTOB H
OOBSCHSTH UX PE3YIBTATHI.

OO0yyarommiicst MOJTY4YUT BO3MOKHOCTh HAYYHTBCSH:
*  OCHOBHBIM IpaBWJIaM IOBE/ICHUS B IPUPOJIE;
* AHAJM3MPOBAaTh U OLIEHUBATh IOCIEICTBUS JEATEIBHOCTH YelIOBEKa B IMPUPOJE, BIMSIHUA
(haxkTOpOB pHUCKa HA 37J0POBbE YEIOBEKA;

* coOmonaTh npaBuiia padoTsl C OMOJIOrMYECKUMH TPUOOPaMU U MHCTPYMEHTaMHU
(mperapoBasbHBIC UIJIbI, CKAJIBIICIH, JIYITbl, MUKPOCKOIIBI) ;

*  YMEHUSM OLICHMBATH C SCTETUYECKON TOUKH 3pEHHS 0OBEKTHI KUBOW MPUPOJIBI;

* cobOmoeHueM Mep NpopUIAKTHKU 3a00JIeBaHUM, NEpeJaBacMbIX PA3IMYHBIMU TPyHIaMU
OpraHU3MOB;

* OKa3aHHeM NEepBOM MOMOIIM IMPH YKycax OMACHBIX M SJOBUTHIX >KMBOTHBIX *COOJIONCHUS
MPaBUWJI MOBEAECHUS B OKPYKAIOLLEH CpelIE;

*  BBIJENATH OOLINE MPUHIUIIBI YKOJIOTUH;

® q)OpMy.]'II/IpOBaTB MOJIOYKEHUS ITI00AJBHBIX 3KOJIOTHYECKUX HpO6J'ICM;

¢ COXPaHATH IMOJOXKHUTCIBbHOC COCTOSAHHUE OpraHUu3Ma.

VI. Coaep:xanue Kypca BHEyPOYHOM JeSITeJIbHOCTH

Tema 1 buoJsiorust u 06J1acTH HNccIeA0BAHUA.

Beenenue. buonorus um obGnactu wuccienoBaHUi, BO3MOXKHOCTH TMPHUMEHEHHUS pPE3yJlIbTaTOB
uccienoanus. CaMble MHTEPECHBbIC HAYYHbIE OTKPHITUS B Ouojoruu. OmnucaHue 3aaady v oouei
CTPYKTYpPBI HCCJIEIOBATEIbCKON JeATeNbHOCTH. Pabora ¢ KHUTOH, Hay4HOH JIMTEpaTypoWu.
Hcnons3oBanue
oOpa3oBaTenbHBIX pecypcoB cet HHrepHer. OCHOBHBIE JOCTYHHBIE METOJbl MCCIEIOBAHUS

Ipaxmuyeckue pabomur.

Hcnonb3oBanue 06pa3zoBaTelbHbIX pecypcoB ceTh MHTepHeT.

[IpaBuna opopmieHue HaOIIOACHUI.

Tema 2.UcciienoBanus u3 ;KU3HA PaCTEHHUIA.

[IpaBuna pabGoTel € MHKPOCKOIIOM U OHOJOTMYECKHMM oOopyaoBaHueM. TexHuka

0€30I1aCHOCTH.

Oco0eHHOCTH HCCieI0BaHUs 0 U3YUYEHUIO KU3HU pacTeHui. [loaroroButenbHbple paboThl MO
y4€OHBIM OIBITaM C PACTEHUSMHU.

CrpoeHrne M XMMHUYECKUH COCTaB KJETKM pacTeHuidl. OpraHbl pacTeHHMM U UX KJIETOYHOE
ctpoenue. Kierounas memOpana u ee GpyHKuu. OCHOBHBIE BELIECTBA PACTUTENIbHOMN KIETKH.
[IpurorosieHne MUKpOIIpenapara U paCCMOTPEHHUE PACTUTENBHOM KIETKHU B MUKPOCKOIL.

OMnBITHI IO NOCTYIUIEHUIO BEUIECTB B PACTUTEIBHYIO KIIETKY.

Hcropust OTKpBITUS M M3YYEHMS KJIETOYHOIO CTPOEHHs pacTeHuil. OCHOBHBIE CBOMCTBA
LIUTOIUIa3MBbl. JIBMKEHME LMTOIIA3Mbl B KieTKe. OpraHonpl KJIETKM. BiiroueHus u 3amacHble
BEIIECTBA B KieTKe. Kpucrajmmmueckne BKIIOYEHUS B KIETKE. 3HAUEHUE 3allaCHBIX BEIIECTB B
KJIETKE.

®otocunTe3. ctopus oTKpbITHS mporiecca (poTocuHTesa. JIuct kak opran ¢ortocuHresa.
Xnopomnactel ¥ xjaopoduiui. Kocmudeckas poiip 3€l1€HOro pacTteHus. MexaHu3sM M XUMHU3M
npouecca (poTocuHTe3a. BiusHue okpykaroomux yciaoBuil Ha poTrocuHTes. BiusiHue TemmnepaTypsl
Ha (poTocuHTe3. BausHue yriekucnoro raza Ha GOTOCHUHTE3



Bonsbiii pexum pactenuii. Ponb Boabl B *W3HU pacTeHuid. [lornoiienne BoAbl KOPHIMU
pacrenuii. Ilytu mnepenBmkeHus BoAbl N0 pacteHuro. KopHeBoe [aBiieHWE, TpaHCIUpaLus,
ryrrauus. M3ydenue Gpu3noaoruaeckux 0COOCHHOCTEH pacTeHuil pa3HbIX MECT OOUTaHUS.

Crpoenue kopHsa. CTpoeHHEe KOHyca HapacTaHUsi KOpPHS NIIEHUIBI. Polib OTIEIbHBIX
MUHEpaIbHBIX AJIEMEHTOB B pacTeHuH. V3yueHne norioueHus BObl KOPHEM U €€ epeABUKEHUE B
cTebeb (KOpHEBOE TABJICHUE).

Jpixanue. 3HaueHUE AbIXaHUS B KU3HU pacTeHHil. Ou3nonoruyeckue U OMOXHMHUYECKUE
OCHOBBI AbIxaHus. Knerounoe ctpoenue nucra. Ilornomenue kuciaopoja Mpu AbIXaHUU JIMCTHEB,
cTeOJI U KOPHSI.

Poct u aBmxenue pacrenuii. O0mme moHATHs O pocTe pacTeHuid. Daspl pocta. BHyTpennue
ycnoBusi pocta pacteHuii. Konyc Hapactanusi ctens. Poct mobGera. PazapakuMocTh pacTeHMIA.
JBmwxenue pactenuil. JlucroBas moszamka. PoTOTpomnu3M, reoTponudM. Hactum u HyTamuwu.
PocroBble 1BMKEHHS paCTEHU O] BIUSHUEM CBETa — TPOIU3MBI.

[TpucnocobneHHOCTh pacTeHH K cpene oOutanus. llepuoguueckue sBICHHS B KU3HU
pacrenuii. Jlucronman. Ilepuon mokosi. 3MMOCTOMKOCT M XOJIOJOCTOMKOCTh PACTCHUHU.
Mop030yCTOMUNBOCTh pacTeHUH. M3ydueHne npucmocoOIeHHOCTH PACTCHUI B HAIIEH MECTHOCTH.

Paszeute u pasmHoxeHHMe pacreHHi. MHauBuayanpHOEe pasBuTHE pacTeHU. DakTophl,
OTIPE/ICIISIONINE PAa3BUTHE pacTeHUil. PazmHoxxeHnue pacteHuii. OCOOCHHOCTH CTPOCHHS OPraHOB
pa3MHOkeHus pacteHuid. [lpuibnia. I'erepoctmiusg  (pasHocrosnOuarocts). I[lpucnocoOnenus x
ONBUICHUIO Yy pacTeHuid. BereratuBHoe pazmMHoxeHue pacrenuid. [IpuBuBka. JKu3zHb pacTteHus kKak
LEJI0T0 OPraHu3Ma.

JlabopaTopHblii NPaKTUKYM:

1. Texuuka 6e3omacHOCTH. [IpUrOTOBICHUE MUKpOIIPEIapaTa PaCTUTEILHON KIETKH.

2. OmBITHI 1O MOCTYTJICHHUIO BEIIECTB B PACTUTEIBHYIO KICTKY.
3. Bnmsnue tremmnepatypsl Ha poTtocuntes. [locTpoenne TemnepaTypHOl KpHBOHA.
Bnusinue yriekucioro raza Ha (P OTOCUHTES.
4. BoJHbIN peXHUM PaCTEHU: HCHIApEHHE BO/IbI TUCThIMU MPH Pa3HbIX BHELIHUX YCIOBHSIX.
5. H3yueHuwe cTemeHW 3arps3HEHUs Bo3AyXa N0 JHCThAM. MHMccienoBatelbckue u
NPOEKTHBIE Pa0OThI:

1.Bnusinue ¢pakTopoB BHEIIHEN Cpeibl Ha POCT M pa3BUTHE PACTEHUH.

2.BnusiHue TemMInepaTypHBIX YCIIOBHM 1 YITIEKHUCIIOro ra3a Ha mpoiecc (oOTOCHHTE3a.
3.0peneneHue CTENEHN 3arpsA3HEHNS BO3lyXa M0 JUCThIM pacTeHHu. 4.Ce30HHbIE
W3MEHEHUS B )KU3HU PACTEHNUH HAlIE MECTHOCTH.

Tema 3. UcciaenoBanusi U3 )KM3HU )KUBOTHBIX

OCHOBHBIE METO/IbI UCCIIEIOBAHUS 32 )KU3HBIO )KUBOTHBIX.

becnozBoHouHnble  kuBOTHbIE.  [Ipocreimme u  kumiedHonodocTHeie.  [Iponeccsl
JKA3HENIEATENbHOCTU NpocTennx. Pazapaxkumocts. [Iutanue. Beigenenue. [[BukeHre mpocTedmx
Y KUIIEYHOMOJIOCTHBIX.

Crtpoenue Tena >kuBOTHBIX. OCOOCHHOCTH CTpOeHUS M (PYHKIUU KOXKH U €€ MPOU3BOTHBIX.
Mopdonorudeckue W (PU3NOIOTHYECKHE OCOOCHHOCTH KOXKHBIX kKene3. CBs3b  MEXKIy
(U3HOTOTUYECKOW NIEeITeTbHOCTRIO OpraHM3Ma JKMBOTHOTO M €ro crpoeHueMm. Ilnockue wu
KoJpyaTele uepBU. J[Bmkenue depseil. Pasapaxknmocts. IIutanume. Ponb 1noKIaeBbIX depBeil B
nepeMenInBaHuM TOuYBbl. [IUSBKH: OCOOCHHOCTH CTPOCHHS, TUTAHWS, JBIDKEHHUS. 3HAUCHUE
MUSIBOK.

[MumeBapenue. CymHOCTh Tpoliecca MHUIEBApPEHUsT Y OECIO3BOHOYHBIX M MO3BOHOYHBIX
JKUBOTHBIX. DBOJIIONMSI CHCTEMBI OpPTaHOB THIeBapeHus. [luieBapeHne B pOTOBOW TOJIOCTH H
xkenyake. llumeBapeHue B IKENyIKE JKBAa4HBIX JKMBOTHBIX. [IumeBapeHne B KUIIEYHUKE.
[Iurarenvubie BemecTBa. KauectBenHble peakuuu. @OepMeHTATUBHBIA XapakTep peakuui
pacILEIUICHUS TUTATENbHBIX BELIECTB.



Jprxanue. ®U3HOIOTHS bIXaHUs. 3aBUCUMOCTD JIbIXaHHWS aHAMHUU OT YCJIOBUM BHEIIHEU
cpeabl. OCOOEHHOCTH MbIXaHUS NTHUIl U HBIPAIOMIMX >KMBOTHBIX. OOMEH BEIIECTB M HHEPIUU.
[Mutanue. OOMeH BemecTB — OCHOBHas (yHKuMA xku3Hu. OOMeH OenkoB. OOMEH yriaeBOJOB U
xupoB. OOMEH MHHEpaJbHBIX BEHIECTB M BOAbL. Buramuubl. BHenrHue nmpusHaku aBUTaAMUHO3A.
OOmMeH sHepruu B opranusMe. BnusHue TeMneparypsl Ha aKkTHBHOCTD )KMBOTHBIX M OKPAcKy TeJa.
Tepmoperynsanus. IIpucnoco0leHHOCTh XOJIOAHOKPOBHBIX M TEIUIOKPOBHBIX JKMBOTHBIX K
M3MEHEHUSM TEMIIEPATYPHI.

Buytpennsas cekpeuus. JKene3pl BHEIIHEM, BHYTPEHHEH W CMELIAHHOM CEKPELUHU.
BuyTpeHHAs cexpenys y BBICHIMX JKUBOTHBIX. |'OpPMOHBI M MX BIMSHHME Ha OpraHusM. Jlakranus.
OO6pa3oBaHue U BbIICIIEHUE MOJIOKA.

Hepsnast cuctema u opransl 4yBCTB. Pa3apakxuMocTs U IPOBOAUMOCTb. PazBuTne HEpBHOU
CHCTEMBI U BPOXKJEHHOE MOBECHHUE )KUBOTHBIX. Y CIIOBHBIE U 0€3yCIOBHBIE pedIeKChl. DBOIOLUS
BbIcIIel HepBHOH nearenbHocTu (BH/I) y 1mo3BOHOUHBIX KUBOTHBIX. AHanu3aropsl. [loBenenue
KHUBOTHBIX. BbIpaboTKa yCIOBHBIX pe(IeKCOB HA JACUCTBHE PA3JIMUHBIX pa3fApakUTENel y pa3HbIX
IPyII OPraHU3MOB.

JlaGopaTopHbIii NPAKTUKYM:

1. Peakius npocTedinxX Ha pa3inyHble pa3ApakUTEIH (COJb, YKCYCHasi KUCIIOTA, CBET).

2. Peakiusi 10 /1€BOTO YEePBS HA ICUCTBUE PA3IUYHBIX pa3/IpakUTEICH.
3. MUKpOCKONIMYECKOE CTPOCHUE JKUBOTHOM KIIETKH
4. JleficTBUE KEIYJOUYHOTO COKa Ha OeJIoK U KpaxMali. [IBeTHbIe peakiy Ha OeJoK.

5.Bnusinue TeMIepaTypbl Ha AKTUBHOCTh 36MHOBO/IHBIX.
HccaenoBaresibCcKue U NPOEKTHbIE PA0OTHI:
1. MoauduxanmonHas n3MEHYHBOCTh KHUBOTHBIX.
2. [IpocTeiimne Kak nMokasareiab YACTOTHI BOJJOEMOB.
3. DKOJIOTUYECKUE ITOCIICICTBUS U MX BIIHMSHHUC HA )XHBOTHBIX. 4.
Posib MEAMIIMHCKUX NTUABOK B )KM3HH YEIIOBEKA.

Tema 4. YesioBeKk Kak 00beKT HCCIEI0BAHUS B OM0JI0THHT

Oco0eHHOCTH AKCIEPUMEHTAIbHOW paboThl C UYeIOBEKOM. UepThl CXOACTBA U PA3NIUYUS C
JpYTMMHU Ipynnamu )KuBoTHBIX. [loAroToBka 000py10BaHMs 171 OIBITOB.

Perynsuus ¢ynknuii opranusma. Opranusm kak nenoe. HelporymopanbHas perynsuus
¢ynkuuit opranusma. ['ymopanpHas perymsiuus ¢yHkuuid opranu3ma. HepBHas perynsauus
¢yHkuui opranusma. @yHKIHMOHAIbHbBIE CUCTEMBL. be3ycnoBHbIe pedeKchl yenoBeka.

Bnytpennss cpena oprannsma. [IocTossHCTBO BHYTpeHHeEH cpenbl oprann3ma. ['omeocras.
KpoBb. Knnnanueckuii anaan3 KpoBH 4eslOBEKa. 3aIllUTHBIE CBOMCTBA KpoBU. CBEpTHIBAHUE KPOBH.
NmmyHnurer. TkaHeBas HeCOBMeCTUMOCTb. ['pynnel kpoBu. OmpezneneHue TIpynn  KpOBH.
IlepenrBanue KpoBHU.

Crpoenrie 1 QyHKIMM OpraHoB KpoBooOpamieHus. Mopdosorus u ¢uznoaorus cepaua.
Omnepanun Ha cepane. Peannmanus. [Ipuemsl peannmannoHHbIX AeicTBUil. [IpoBoasimas cuctema
cepama. OIJIEKTPUYECKHE SBIEHUS B cepaule. ABTOMaTHs cepaua. Perymsauus cepaedHOn
nesrenbHOCTH. [lynbe. J[BrkeHne KpoBu o cocynam. OyHKIIMOHAIbHbIE TPOOKI.

Ipixanue. Bo3nymHas cpepa. ['a3000MeH B JIeTKMX M TKaHAX. J[pIxaTeibHbIE JBHKEHMUS.
Perynsuus apixanus.

IInmeBapenue. IlutatenbHble BemiecTBA M INUIIEBBIE MPOAYKTHL. MeETOApl M3y4deHUs
GbyHKIMI nuIeBapUTENbHBIX kene3. llepeBapuBanume U BcachlBaHWE NHINK. Perynanus
numesapenus. [logaep:kaHue MOCTOSHCTBA IMUTATENBHBIX BEIIECTB B KpPOBW. LleHTpsI rosona u
HACBIILICHMUS.

BH/I u nicuxonorus. IIpoucxoxaeHne U HEKOTOpble 0COOEHHOCTH MCUXUKH. OTpaskeHue B
KUBOM W HexuBoll mpupone. OumrymeHue u Bocnpusitue. Wimo3uu, HpeacTaBieHds NaMsTH,
HaOmronenus. Onpenenenue oobeMa namsT, o0bemMa BHUMaHus. [lamMsaTh, MplliuieHue, peus. Buab
namsaTH. 3akoHsl namsTu. IIpaBuna 3anomuHanus. M3yueHue JOrHYecKOro MbIIJICHUS, BIUSHUE



MO3bl HAa PE3YyJbTaT ACATEIBHOCTH. OMolMHU. TemmnepameHTt. Xapakrep. OnpeneneHue THUIIOB
TeMIepaMeHTa. DMOIMHA U MUMHUKA Julla. JIabopaTopHbIA NPAKTHKYM:
1. OnpeneneHune 4aCTOTHI CEPACYHBIX COKPAIICHHI B 3aBUCHMOCTH OT (PU3MUECKON HATPY3KH.
2. [Tpuemsbl peaHUMAIMOHHBIX JEHCTBUMA.
3. MUKpOCKOIIUYECKOe CTPOCHUE TKaHEH
4. Hapy1ieHue cBOMCTB O€JIKOB MpHU ACHCTBUU HA HUX AJIKOTOJIS.

5. JlelictBue aHTHOMOTHMKOB Ha (epmeHT citoHbl. HMcciaenoBaTtenbckue W TPOEKTHbIE
padoThI:

1.Bousinne pu3ndeckux Harpy30K Ha pa3BUTHE MBIIICYHON CUCTEMBI
2. VlcTopust OTKPBITUS KICTKH

3. BpenHble IPUBBIUKY U UX BIMSHUE Ha 3J0POBHE YEIIOBEKA

4. CriocoObl yIIydIIeHus: HaMsaTu

Tema 5. O6mednoI0ruYecKue HCCIeJ0BaAHUS

['eneruka kak Hayka. OCHOBHbBIE METO/bl U3yU€HUsI TeHETUKU. MOJIENbHBII 00bEKT FeHETHUKHI
— mo1oBas Mymika apo3oduia. Coaepxanue qpo30¢huil Ha TUTATETbHBIX Cpeaax.

AHanm3 HaclleIOBaHUs MPU3HAKOB B F1 Mpy MOHOrHOPHUIHOM M TUTHOPUIHOM CKPEIIUBAHHH.

[Tprcnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTbD.

Bnusinue sxonorndeckux (hakTopoB Ha OPraHU3Mbl. JKOJIOTMUYECKHI MOHUTOPHHT.
Omnpenenenue coiep:kaHus B BOJE 3arpsA3HAIONINX BEIIECTB.

OKOJIOTUYECKUE XapaKTEPUCTUKU BUJa (IKOJIOrMYECKas HUIIA).

JlaGopaTopHbIii NPAKTHKYM:

1. Ananu3 HacnenoBaHusi MpPU3HAKOB B F1 mpu MOHOTHMOPUIHOM U AUTHOPUTHOM
CKpEIIMBaHUHU (Ha MPUMEPE MYIIKH IPO30(UIIBI).

2. OmbITHI 110 U3YYEHUIO TPUCIIOCOOICHHOCTH OPraHU3MOB K YCIIOBHSIM CYIIIECTBOBAHHS:
IpeBpalieHre Ha3eMHBIX (JOpM pacTeHHi B BOAHYIO (opMy W Ha00OpOT (TpajecKaHIUs, BOJOKpAC,
rurpoduia).

3. CocraBieHue OSKOJOTMYECKOW XapaKTepUCTHKH BHIA, IAaCMOPTH3AIMS KOMHATHBIX
pacTeHuM.

HccnenoBaresbckne M NpoeKTHbIE padoOTHI:
1 HayuHble OTKpBITUS B TEHETHKE.
2. BausiHue 3K0JI0rHYecKuX (aKTOpOB HA OPraHU3MBbI.

VII. TemaTn4yeckoe NJIaHUPOBaHHU e

Ne Tema pa3znena Koa-Bo
n/n 4acoB
1 |Buonorus u o6mactu HCCIIEIOBAHMS. 2
2  |AccrnenoBaHus U3 )KU3HU PACTEHHH. 7
3 Mccne 8

TIOBAHMS U3 )KU3HU KUBOTHBIX
4 YeioBeK Kak 00BEKT UCCIIENOBAHNS B OHOJIOTUH 9
5 OO011e0MOIOrHYECKUE UCCICAOBAHUS 8
MTOI'O 34

VIII. Onucanue MaTepuaaibHO-TEXHUYECKOI0 o0ecneyeHust
o0pa3oBaTe/IbHOIO Mpolecca

,ﬂﬂﬂ yyumeisi.
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MarepuanbHO — TeXHHMYeCKOe ofecreyeHne:
HNHpopMallnOHHO — KOMMYHUKALMOHHBIE CPEACTBA
DNEKTPOHHBIE OUOIMOTEKU

DNeKTPOHHBIE 0a3bl TaHHBIX

TexHuueckue cpencTsa

Komnerorep MynbTUMEIUHHBIN
MynbTUMEIMITHBIA TPOEKTOP

DKpaH NpOEKIIMOHHBIN

VY4ebHO — npakTudeckoe U yueOHo — 1abopaTopHOe 000pyAOBaHHUE
[TpuGopsl, npucnocobaeHus

Jlyna pyunas

Muxkpockon mKkoibpHEI yB.300-500

TepmoMeTp HapyKHBIN

PeakTuBbI U MaTepuanbl

KoMIuiekT peakTuBoB

Myisxn

[TnooBBIE TENA NUIAMIOYHBIX TPUOOB
HatypanbHble 00bEKTHI

['epbapuu, wumrOCTpHpyIOIHe MOP(HOIOTHIECKUE, CUCTEMAaTHUECKUE TIPU3HAKN PACTCHUH
BiaxxHble npernapaTsl

BHyTpeHHee cTpoeHue M03BOHOYHBIX )KHUBOTHBIX
CrpoeHue rina3za MIIEKOIUTAIOIIEro
Mukponpenapatsl

MuxkponpenapaTsl 10 pa3zaeny «KuBoTHBIE»

HNuTepHeT-pecypcesr:
1. XKypuan «WccnenoBarenbckas AESITEIBHOCTh HIKOJIBHUKOB» [DJIEKTPOHHBIN pecypcl:
http://www.irsh.redu/ru;http://www.researcher/ru
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2.

bank mepemoBOro - MpemogaBaTENbCKOTO  OMbITA —  OWOJIOTHAL. http://www-

windows1251.edu.yar.ru/russian/pedbank/sorJich/bio

3.
4.
S.

6.

BecrutaTHbie 00y4arolye mporpamMmel mo ouoorun. http://www.history.ru/freebi.htm
Bukuneaud. CrobonHas snumkiioneaus. http://ru.wikipedia.org/wiki

Enunas KOJUIEKIMST ~ LU(QPOBBIX  00pa3oBaTElIbHBIX  PECYpPCOB.
http://schoolcollection.edu.ru/

Wndopmanus mo skciepuMeHTam B 00JacTax: Onoxumus, onopusuka, Gu3nonorus,

reHHas uiKkeHepus. http://rpg.da.ru/

7.
8.
9.

10.
11.

12.
13.
14.

MunncrepcTBo 06pazoBanus Pd. http://www.mmistry.ru/

Hayunsie HoOBoCTH OHOMTOrMH. WWW.Di0.nature.ru/

HoBoctu Hayku u 6uorexnonorun. http://molbiol.edu.ru/

[TpoekT «Bcs bronorusy. http://shio.info/

Cailt exeHelenbHUKA «buonorus» W3MATETBCKOTO noma «llepBoe
ceHT0ps» http://www.1september.ru/ru/bio.htm

Caiit LlenTpa 3kosoruueckoro ooyuenus 1 napopmarmu. http://www.ceti.ur.ru/

Crioco6 co3manust BUPTYaIbHOM Moienu Oroornyeckoro oonekra. http://biology.id.ru/
VY4yeOHble Marepualbl M cioBapu Ha caiite «Kupwmn u Medoauity. http://www.

km.ru/education

15.

®denepanbHbII LEHTp MH(OPMaLMOHHO-00pa30BaTEIbHbIX pecypcoB

(®LMOP). http://fcior.edu.ru/

16.

«OUa0Ccy, EHTP AUCTAHIMOHHOIO 00pa3oBaHus. WWW.eidos.ru/

IX. TemaTH4yeckoe MJIAHNPOBAHUE

Nen/m | Tema Koxn-Bo
9acoB
Tema 1. buosiorus u 06jacTu uccjaegoBanms. (2 yaca)
1. | buonorus u 00nacTH UccIeI0BaHUI 1
2. | IIP "Ilouck nadopmarmu B cetrt UHTepHET 1 mpaBwiia oopmieHne HabmoaeHnid" 1
Tema 2. UccaenoBanus u3 sku3Hu pacrenuii (7 yaca)
3. | JIP "[IpuroroBieHne MUKponpenapaTa pacTUTEILHON KIeTKH." 1
4. | JIP " OnbITH O MOCTYIJICHUIO BEILIECTB B PACTUTENbHYIO KIETKY" 1
5. | IIpoekt " Ce30HHBIE H3MEHEHUS B )KU3HU PACTEHUI Halllel MeCTHOCTH" 1
6. | Ilpoekt " OnpeseneHue CTENEHN 3arps3HEHUS BO3/AyXa 110 JIUCThSIM pacTeHUi." 1
7. | JIP " BausHue temneparypsl Ha otocuHTe3." 1
8. | JIP " Boamsii PEKUM PACTEHHUI 1
9. | MoaudukannoHHast ©I3AMEHYUBOCTH PACTEHUI 1
Tema 3. UcciaenoBaHus U3 )KM3HU *KHUBOTHBIX. (8 4ac)
10. | JIP " MUKpPOCKOITMYECKOE CTPOEHHE KIETOK" 1
11. | JIP " Peakuust mpocTeHIINX Ha pa3InuHbIe pa3apakuTenu" 1
12. | JIP " Peakuus 10 /I€BOI0 YepBs Ha JCHCTBUE PA3IMYHbIX pa3apakuTeien" 1
13. | JIP " [leiicTBHe eqyI0UHOrO COKa Ha OEJIOK M Kpaxman" 1
14. | JIP " 1IBeTHbIe peakunu Ha OeJIoK" 1
15. | MoaudukanroHHas “3MEHIYUBOCTH JKHBOTHBIX 1
16. | IIpocreiinire Kak MOKa3aTelb YUCTOTHI BOJIOCMOB 1
17. | Dxonoruveckue MOCAeICTBHUS U UX BIUSIHAE HA KUBOTHBIX. 1
Tema 4. YesioBek Kak 00beKT Ucciiea0BaHus B OuoJioruu (9 yacon)
18. | IIpoekT " UcTOpust OTKPBITHS KIETKU" 1
19. | JIP " MUKpPOCKOITMYECKOE CTPOCHHE TKaHEeH" 1
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20. | JIP " OnpenesicHre 4acTOThI CEPACYHBIX COKPAIICHHI B 3aBUCUMOCTH OT (DU3HUYCCKOM HATPY3KHU" 1
. | BnusHue gusnyeckux Har K H BUTHE MBIIIEYHON CUCTEMBI
21. | B e Qusuuec arpy3ok Ha pa3s e €4HOH cucTe 1
22. | JIP " IIpueMbl peaHUMaLMOHHBIX ACHCTBHMA." 1
23. | TIpoekT "BpenHble MPUBBIYKY U UX BIMSHUE HA 310pPOBbE UEIOBEKa" 1
24. | JIP "HapymieHue cBOMCTB OEIKOB P JEHCTBUHM HA HUX AJIKOTOJIS" 1
. JicCTBHE aHTUONOTUKOB H MEHT CIIFOHBI
25. | JIP " [leiicTBre aHTHOMOTHKOB Ha ()ePMEHT CITFOHBI" 1
26. | IIpoekt " CocoObl ynydmieHus mamMsITh." 1
Tema 5. O0meouoiornyeckune uccjieqoBaHus (8 yacon)
. KT YHbIE OTKPBITHS B TeHETHKE' .
27. | Ilpoext " Ha eo eHeTHke" 1
28. | JIP "Ananu3 HaclleIOBaHMs MPU3HAKOB B F1 mpr MOHOTHOPHUIHOM CKpeIMBaHUuu" 1
29. | JIP "Ananu3 Haclie1oOBaHUs MPU3HAKOB B F1 nmpu AuruOpuaHOM CKpelBaHuu" 1
30. | OnBITH IO U3YYEHUIO MPUCIIOCOOICHHOCTH OPraHU3MOB K YCIOBHUSIM CYILIECTBOBAHUS 1
. KT " Bausnue sxonornyeckux pakTopoB Ha OPraHU3MBI.
31. | Ilpoext " B € 9KOJIOTHYEC aKTOPOB HA OPTaHU3MBI." 1
. KT BUCHMOCTbH BHZIOBOT H Us OT SKOJIOTHUECKUX YCIIOBHH
32. | IIpoext " 3aBUCHMOC OBOTO Pa3HOO0OPa3us OT FKOJIOTHIEC cJI0BHH" 1
. TaBJICHUE YKOJIOTMYECKON XapaKTepUCTUKU BHUJIA, TACTIOPTU3aLNsI KOMHATHBIX
33. | JIP " CocTaBneHHe 3KOIOTHIECKON XapaKTepUC a, acropTU3a OMHA 1
pacTeHHH.
. | Utoros HATH
34. | Urorosoe 3a e 1




