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r. Koctomykma
2025.



l. MosicHuTEeNBLHAA 3alIHCKA

[IporpamMa BHEYPOUYHOH JEATEIBHOCTH OOIIEUHTEIUIEKTYaJIbHONW HAMpaBIEHHOCTH IO
ouonornn «JIaboparopus ucciaenoBanui» (1anee, Kypce) papadorana s ydamuxcst 11 kimaccos,
SBISICTCS JIOMOJHEHUWEM U TPOJOJDKEHHEM Kypca OHojoruM st Jeteil ¢ 0coObIMHU
00pa3oBaTeNbHBIMH TMOTPEOHOCTSIMHU, TE€X, Y KOIO HHTEpeC K MPEeaMETy BBIXOAUT 3a PaMKHU
yu4eOHOW AESITENbHOCTU. B CBSI3M € 3TUM 3aHATUSA Kypca 10 3TOM IporpaMMe MOMOTYT PELIUTh
CIEeyIOIINE 3a]JaUHu:

* YKPENUTH MOJIOKUTEIbHYI0O MOTUBAIUIO YYEOBI B IIKOJIE;

* PaCHIMPUTH 3HAHUS 00 OKPYKAIOLIEM MUPE;

* IONOJHUTH Kypc Ouonoruu 11 xnacca;

* HAYYUTh IPAMOTHO U 6€301acHO 0OpalIaThes ¢ BEUIECTBAMH.

[Tporpamma COAEP)KUT 3HAHMSA, KOTOPbIE BBI3BIBAIOT y YYAaIMXCS [MO3HABATEIbHBIA MHTEPEC U
MPE/ICTAaBISIOT LIEHHOCTh MpY NOATOTOBKE K caade EI'D no 6uosnoruu, a Takxke A o0ydeHus B By3ax. B
ATOM 3aKJIIOYAETCs €€ MOTUBUPYIOLIMM NOTEHIMA. 3HAHUS, IOJIydEHHbIE [TPU OOYYEHHUH 10 POrpamMMe
BHEYPOYHOI1 JIeATENTbHOCTH, CIIOCOOCTBYIOT (POPMUPOBAHUIO COLIMAIIBHO aKTUBHOM JTMYHOCTH.

Oco0eHHOCTH COJep)KaHMsl MPOrpaMMbl U BUBI JICATEIFHOCTH YYAIIUXCSl B XOJ€ OBJIAJCHUS
3HAHUSIMA M YMEHHUSIMH, MPEIYCMOTPEHHBIMU IPOrPaMMOM, JAIOT BO3MOXKHOCTb JJISi HCIOJIb30BaHUS
pasIMYHBIX METOMOB W (opMm 0OOydeHUs! (MHIMBHUIYalTbHBIX, TPYIIIOBBIX, HATJISJHBIX, CJIOBECHBIX:
TEOPETHUECKHE HCCIEAOBAHNS, CAMOCTOSTENIbHBIE SBPUCTHUECKUE TTPOOHI).

CopneprkaHue IporpaMMsbl pacpeiesieHO BO BpPEMEHU C YUETOM €ro IOCTATOYHOCTH JUIst
Ka4eCTBEHHOT'0 U3y4YEHUs MaTepualia v MojlyuyeHus 3aljIaHuPOBAaHHBIX PE3yJIbTaTOB.

Heas kypca:

-paciMpeHne Kpyroszopa mno OCHOBHBIM BOMpPOCcaM OHOJIOTHH;

- pa3BUTHUE UCCIIEI0BATEIbCKUX YMEHU.

3amaun:

-pacluMpUTh KPYro3op ydaluxcs M0 OTAENbHBIM BOIIpOCaM (PU3MOJIOTUM M aHATOMUU JKHUBBIX
0OBEKTOB;

-[I0Ka3aTh 3aBUCHMOCTb KHUBBIX OPraHI3MOB OT Pa3HOOOPA3HBIX IKOJIOTHUECKHUX (DAKTOPOB;

- TPOJOJKUTH Pa3BUTHE CIIOCOOHOCTH YYalIMXCAd K  MBICIMTEIbHBIM  OMNEpAlUsIMH —
aHaJn3y, CUHTE3y, CpaBHEHUIO, O0OOIICHHIO, KIacCH(PHUKAIMH, a TaKXe HUX MPOU3BOJHBIM —
TBOPYECTBY U aOCTParupoBaHUIO;

-IIPOJIOJKUTH O0yYeHHUE IIKOJIBHUKOB CIOCO0AM CaMOCTOSTENbHON OpraHu3aluu y4eOHOM
NeSTeIbHOCTH — MOTHBAIMM, IUIAHUPOBAHUIO, CAMOKOHTPOJNIO, pe(dIeKCHHM NpU BBIOJHEHUU
UCCJIEIOBATEIbCKUX U MPOEKTHBIX padoT;

-[IPOJIOJDKUTh OOy4YeHHME Yydalluxcsi padoTe ¢ Pa3IMYHbBIMM HMCTOYHMKAMM HH(OpMaIu,
BKJIIOUasi JIEKTPOHHbBIE 00pa30BaTEIbHbIE PECYPCHI.

IlnannpyemMsble pe3yabTaThbl:

e  ®opMHPOBaHHUE JIMYHBIX KAUECTB 00y4arOLIUXCs,

e  DopMHPOBaHUE MOJOKUTENBHOW aTMOC(EPhl BHYTPH KJIACCHOTO KOJUIEKTUBA,

e @DOpMUpPOBAHUE Yy YYAIIUXCS YMEHHUS BHJIETh U MOHUMATh LIEHHOCTh OOpa30BaHMUs, 3HAYMMOCTh
XMMUYECKOTO 3HAHMS ISl KaXIOro 4YeloBeKa HE3aBHUCUMO OT €ro mnpogeccHOHaIbHON
JIeATEIbHOCTH.

e @opMHpOBaHUE y y4YaIUXCS LEIOCTHOIO IPEICTABICHUS O MUPE U POJIM XUMHUU B CO3JAAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTUHBI MHpPA; YMEHUS OOBSACHATH OOBEKTHI U MPOLECCHI
OKPY’KaroIlleW JEMCTBUTEIBbHOCTH: MPUPOJHOM, COUUAIBHOM, KYJIBTYPHOM, TEXHHUYECKOH CpEnbl,
UCIIONIB3Ysl IS TOTO XMMUYECKUE 3HAHMUS.

e [IlpuoOpereHue oOy4arOIMMHUCA OMbITA  Pa3HOOOpPA3HOM  NEATETbHOCTH, I[O3HAHUSA U
CaMOIIO3HAHMS; KJIOUEBBIX HABBIKOB, UMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHHE Ul Pa3JIUYHBIX
BUJIOB JICSTEIILHOCTH: PelIeHus MpoOaeM, IPUHATHS pelIeHUH, MoucKa, aHaiu3a 1 00paboTKH
uH(bOpMaIK, COTPYTHUYECTBA, 0€30ITaCHOT0 OOPAIEHHS C BEIIECTBAMHU B TIOBCETHEBHOM JKM3HH.

Cucrema OLeHKH JO0CTHKEHUH 00y4Yaromuxcs:
®  YCIIEIIHOE BBINOJIHEHNE TECTOBBIX, CAMOCTOSATENIbHBIX, TBOPYECKUX paboT;
®  y4acTHE B Pa3IMYHbIX KOHKYPCAaX, OJMMIINA/1aX, CODEBHOBAHUIX,
®  AKTUBHOCTH B IIPOEKTaX BO BHEYPOUHOH JEATEIbHOCTH.



1. Ob0mas xapakTepucTHKA Kypca BHEYPOUYHOM J1eATeTbHOCTH

JlanHbpIil Kypc HampaBjieH Ha YJOBIIETBOPEHHE IMO3HABATENBbHBIX HHTEpPECcOB ydamuxcs. Kypc
MO3BOJIMT YYalllUMCS PACIIMPUTh CBOM 3HAHUS B XMMHHU HAa YPOBHE, HE TPEOYIOIIEM CHEIHaTbHON
MOJTOTOBKU TIO TPEAMETY. YUCHHKHU MPUOOPETYT MPAKTUYCCKHE YMEHHUS M HaBBIKH, HEOOXOIMMBIE B
KU3HH HE TOJBKO XMMHUKY, HO M KaXJIOMy 4YeioBeKy. [Ipemnaraemplii Kypc BKJIIOYAeT MaTepuall 00
UCIIOJIb30BAHUY XUMUYECKUX BEIECTB B OBITY, B TOBCEIHEBHOM JKU3HH YEIIOBEKA.

Conepxanue Kypca 3HAKOMHT Yy4YalllUXCsS C MHPOM OBITOBOM XUMHH, C XapaKTEPUCTHKOU
BEIIECTB, OKPYKAIOIIUX HAC B OBITY, MpaBHJIaMU 0O€30MacHOTO OOpalleHUs C BEIIECTBAMHU OBITOBOU
xumud. Kpome TOro HaHHBI Kypc BHEYPOYHOH JESITEIBHOCTH TMPEIyCMAaTPUBACT SKOJIOTUYECKYIO
HANPaBIEHHOCTh XHMHYECKOTO O00pa3oBaHUs, MPEAyCMaTpPUBACT O3HAKOMIICHHE YYalIUXCS C
XUMHYECKHUMH aCTIEKTaMU COBPEMEHHOW YKOJIOTHH U IKOJOTHYECKUX TPOOIIEM.

XVUMUYECKUE 3HAHUS HEOOXOIUMBI KAXKIOMY YEIOBEKY, OHH ONPEICISIOT PallOHAILHOE
MIOBEJICHHE YEJIOBEKA B OKPYKAIOIICH Cpejie, MOBCEHEBHOMN JKU3HU, Ie ¢ KaXKIbIM TOJI0M BO3pacTaeT
polib OEpPEKHOTO OTHOIIEHHUS YeJIOBEKa K CBOEMY 3JI0POBBIO, 3/IOPOBBIO OKPYKAMOIIUX, MPHPOJIE.
JlaHHBII Kypc pa3BHBAaEeT MHTEPEC K XMMHUH, aHAJUTHYECKHE CIIOCOOHOCTH YYaIl[MXCs, PACHIMPSET MX
Kpyro3op, GopMUPYET HAYTHOE MUPOBO33PEHUE.

[IpakTuyeckas HampaBJICHHOCTh TEM JIENACT JAaHHBIM KypC OYCHb AKTyaJbHBIM, IO3BOJISET
paCIIUPUTh M YIIyOUTh MPAKTHYECKOES MPUMEHEHUE TMOTYICHHBIX YYAIUMHUCS TCOPSTHUSCKUX 3HAHUM
no xumuu. Kypc OpHEHTHpOBaH Ha pa3BUTHE JHOOO3HATEIBPHOCTH W HWHTEpeca K XHMHH, Ha
COBEPIIICHCTBOBAHNE YMECHHI YUaIMXCsl 00paIaThes ¢ BEMIECTBAMU, BCTPEUAIOITUMHUCS B OBITY.

PaGouas mporpamma Kypca BHEYPOUYHOH JEATEIBHOCTH «XHUMHUs U KM3HBY TPEJIHA3HAYCHA IS
yuamuxcs 11 kmaccoB 0CHOBHOM MIKOJIBI M paccuuTana Ha 34 B rox (1 yac B Heneno).

OcHOBHBIMH (pOPpMaMM OpraHU3aALUHU YI€OHO-TI03HABATEIbHON 1EATEIIbHOCTH YUaIIUXCSl SABIISIOTCS:
e TpakTHyecKas padora,

OKCTIEPUMEHTAIIEHBIC OTIBITHI,

urpa,

pelIeHne HeCTaHJapTHBIX 3a/1a4;

ydacThe B XMMUYECKUX OJMMIHNAax, KOHKypcax, KOH(pEepeHIUIX

caMmocTosiTeNbHas padora,

paboTa B mapax, B rpyImnrax,

TBOPYECKHE MPAKTUIECKHUE PAOOTHI.

Metoabl 00y4ueHus:
® [paKTUYEeCKue padoThI,
CJIOBECHBIN (YPOK-paccykaeHue),
UTPOBOM (pOJIEBBIE UTPBHI),
YaCTUYHO ITIOMCKOBBIH, UCCICIOBATCILCKHUMT,
00BSACHUTENIbHO-UIUTFOCTPATUBHBIM.

Me:xknpenmerHble CBSI3M  Kypca TECHO CBsS3aHbl C TpPEAMETaMH €CTECTBEHHOTO IMKJa
MH(OPMaTUKOM.

I11. Onucanue Mecta Kypca BHEYpPOUYHOI 1eATeJIbHOCTH

Kypc «Xumus W KU3HBY» peanu3yeT OOIICMHTEIUIEKTYalbHOE HaIpaBICHUE BHEYPOUHOM
nesTeabHOCTH. [Iporpamma BHEYpPOUHOH JEATETBRHOCTH pealn3yercs B KoimuecTBe 34 4acoB (OauH
aKaJeMUYECKHI Yac B HEJIENIO).

IV. Onucanue eHHOCTHBIX OPUEHTHPOB COIEPKAHUS Kypca

BHeypouHast JesATEIBHOCTh IO XUMHH HMEET OOJbIoe 00pa3oBaTelIbHOE W BOCIUTATEIHLHOE
3HAYCHUC. BHa}IeHI/Ie XUMHUYCCKUM SA3BbIKOM, 3HAHUAMHU, I[MOHUMAHHUE XHUMHYCCKHUX IMPOHCCCOB U
SIBIIGHUW TO3BOJIIET (pOpMHpOBaTH TMPABUIBLHOE OTHOILIEHHWE K SBICHUSM U TIpoIeccam,
npoucxofsmuMm B mpupoae. I[loatomy Tak BaxkHO chOpMHpOBaTH HMHTEPEC K BHEYPOUHOU
ACATCIIBHOCTH Y 06yqafonmxcs1, KOTOpBIﬁ CTaHET OCHOBOU JJIs1 BBISIBJICHUA W Pa3BHUTHUA XUMHUYCCKUX
CIOCOOHOCTEH yJaluxcsi, CHOCOOHOCTH K CaMO00pa30BaHHUIO.



YcnenHoe pemieHne MPaKTHYSCKUX 3a/1ad OKa3bIBAaeT BIMSHHE HAa AMOIMOHAITBHO-BOJIEBYIO
chepyTMUHOCTH YJaIXCsl, pa3BHBAET UX BOJIO M HACTOMYMBOCTh, YMEHHE MPEOI0ICBATh TPYAHOCTH,
UCTIBITHIBATh YIOBIETBOPEHUE OT PE3yIbTATOB HHTEIUIEKTYAILHOTO TPYy/a.

JlaHHBI! Kypc CIOCOOCTBYET PA3BUTHIO BHUMAHMSI, BOOOpaKeHUs1, HAOII0JaTeTbHOCTH, MaMSITH,
BOJIM, aKKYPaTHOCTH, YMEHHUsSI OBICTPO CUMTATh, IPUMEHSTH CBOM 3HAHHS Ha MPAKTHUKE, MPHOOpETaTh
HABBIKHHECTAH/IAPTHOT'O MBIIIICHHUS.

Ha 3aHATHSIX BHEYPOYHOH IESATEIBHOCTH «XWUMHUS W JKU3HB» OOydYalomIuecs: IOIMOJNHST CBOU
3HAHUS 110 XUMHH, MTOBBICIT CBOH YPOBEHb TEOPETHUECKON M IKCIIEPUMEHTAILHOM MTOATOTOBKHU. 3aHATHSI
Opu3BaHbl TPOOYAWTHh y YyYaIlIMXCSd HMHTEPEC K XHUMHUYECKOW HAyKH, CTHUMYJIHPOBATh JaJIbHEUIICe
U3y4eHHE XUMHUH. XHUMHUYECKHE 3HaHUs, CPOPMHPOBAHHBIC HA BHEYPOUYHBIX 3aHATHSX, HOMOTYT
00yJaromuMcs B TIOJTOTOBKE K 9K3aMEHY 110 XUMUU U B JalIbHEHIIIEM OCO3HAHHO BBIOPATH HAIIPABJICHUE
npoGUIBHOTO O0yUEHHS.

V. Pe3yJbTaThl 0CBOEHHSI KYpca BHEYPOUHOIi 1eATeTbHOCTH

B pesynbrare BHEYPOUYHOW [IE€ATENBHOCTH VY BBIIYCKHHUKOB CpEAHEH IIKOJIbl OyayT

c(hOpMHUPOBAHBI JTHYHOCTHBIE, TTO3HABATEIILHBIC, KOMMYHUKATUBHBIC U PETYISATUBHBIC YHHBEPCAIHHBIC
yueOHbIe AeMCTBHSI KaK OCHOBA y4e€OHOI0 COTPYIHUYECTBA U YMEHHUS YUUTHCS B OOLICHUH.

JInunoctHbie YY/I:

OOyyaromuiics HAy4YuTCs:
MI0JIO’KUTEIBHOE OTHOIIEHUE K UCCIIE0BATEIbCKOM 1E€ATEIbHOCTH;
HHTCPECC K HOBOMY COJACPKAHHUIO 1 HOBBIM CHOCO6aM ITIO3HAHUA,
OopucCHTalusa Ha INMOHHMMAHUC IIPUYMH YCIICXa B HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH, B TOM
YHCJIE HA CaMOAHAaJIN3 U CaMOKOHTPOJb pE3yJibTaTa, Ha aHaJIU3 COOTBETCTBMS PE3YJbTaTOB
TpeOOBaHUSM KOHKPETHOMW 3a7auu, MOHUMaHUE MPEATIOKEHUN U OLEHOK YUUTENsl, B3POCTBIX,
TOBAPHUILIEH, pOOUTETIEH;
CIIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPHUTEPUEB YCIEHIHOCTH HCCIIEI0BATEIbCKOM
JESITEIbHOCTH.

OO0y4aromuiicst HOJy4YUT BO3MOKHOCTb HAYYMThCSH:
BHYTpEHHEH TMO3WIMM  Ha YpOBHE IOHUMAaHUS HEOOXOIUMOCTH HCCIEI0BATEIbCKON
NESITEIbHOCTH, BBIPAXKEHHOTO B MPeo0IaJaHui MO3HABATEIbHBIX MOTHBOB U MPEIOYTEHUN
COLIMATILHOTO CII0CO0a OLEHKU JeSITEIbHOCTH;
BBIPAKEHHOMW [M03HABATEIbHOW MOTUBALINY;
YCTOMYUBOTO HHTEpPECA K HOBBIM CIIOCOOAM MO3HAHUSI.

ITo3naBarenbHble YY/I:

OOyyaromuiicss HAy4YuTCs:
MIPOBOJIUTH UCCIEAOBaHUS 0OBEKTOB KUBOU MIPUPO/IHI;

00BACHATH 00IICONOIOTHYECKIE OCOOCHHOCTH;
pacro3HaBaTh METOJIbI U3YUYEHHS OOBEKTOB KUBOW MTPUPO/IBI;
paboTaTh ¢ 1a00pPaTOPHBIM 00OPYIOBAaHUEM U ITpUEMaMU PabOThI C HUM;
O0OBICHATH (PM3UOJIOTUUECKHE MPOIIECCHI, TPOTEKAIOIINE B )KUBBIX 00BEKTAX;
OOBSCHATH aHATOMHYECKOE CTPOCHHUE KUBBIX 0OBEKTOB;
OCYIIECTBIISATh MOUCK HY)KHON WMH(OpPMAIUU N7 BBIMOJHEHHS y4eOHOTrO MCCIEeIOBaHUS C
UCTIONIb30BaHNEM yUeOHOW U JOIMOJHUTENBHON JIUTEPATyphl B OTKPHITOM HH(DOPMAIIMOHHOM
MIPOCTPAHCTBE, B T. Y. KOHTPOJIUPYEMOM IpocTpancTBe HTEpHET;
UCIIONIb30BaTh 3HAKW, CHMBOJBI, MOJENHU, CXEMbl JIJIS PEIICHUs TO3HABATENbHBIX 3a7ad U
MIPEACTABICHUS UX PE3YNIbTATOB;
BBICKA3bIBaThCS B YCTHOM U MUChMEHHOU (hopmax;
OpUEHTUPOBAThCS HA pa3Hble CIOCOObI pEHIeHMs] IO3HABATEIbHBIX HCCIEA0BATEIbCKUX
3ajady;
AHATU3UPOBATH OOBEKTHI, BBIIENISATH [JIABHOE;
yCTaHABIMBATh TPUUNHHO-CIIE/ICTBEHHBIE CBS3H;
CTPOUTB PACCYXkJIEHUS 00 00BEKTE;
BHUJICTh MPOOJIEMBI, CTaBUTh BOIPOCHI, BBIABUTATh THIOTE3bI, IJIAHUPOBATh M MPOBOIUTH
HaOJIOZICHUST U DKCIIEPUMEHTBI, BBICKA3bIBATh CYXKJEHUS, JIeJaTh YMO3AKIFOUECHHS U BBIBO/IBI,
apryMeHTHPOBAaTh (3alUILATh) CBOU UICH.

O0y4yaromuiicss MOJY4YUT BO3MOKHOCTh HAYYHTHCS:



paboTaTh ¢ TOTOBBIMHA MUKPOTIpENapaTaMy U H3TOTOBIISITh MUKPOTIPETIapaThI;
CTaBUTh PU3NOJIIOTUYECKUN IKCIIEPUMEHT;
paboTaTh ¢ ONTHYSCKUMHU MTPUOOpPaMHU 1 J1aOOpPaTOPHBIM 000PYIOBAaHUEM;
noa0upaTh 00BEKT AJI SKCIIEPUMEHTA B COOTBETCTBUU C MIOCTaBICHHBIMU 33/1a4aMU;
YEeTKO U JAKOHUYHO (POPMYIHPOBATH LIETH U BHIBOJbI AIKCIIEPUMEHTA;
npu odopMIIeHHH paboT cOOJII01aTh HATISAHOCTh, HAYYHOCTh M CTETHUYHOCTD;
IIPOBOJIUTH 3KOJOTMYECKUI MOHUTOPHHT
0(pOPMIIATH SKOJIIOTUYECKHE TTACTIOPTa;
00BsACHATH HEKOTOPBIE actieKTsl 30K.
OCYILIECTBIISITh PACHIMPEHHBIH MOUCK MH(GOpPMAIMA B COOTBETCTBHHM C HCCIIEIOBATEIbCKON
3a/1a4eil ¢ UCIOJIL30BaHUEM pecypcoB OuOIHMoTeK u cetu HTEpHET;
¢dbukcupoBarh HHMOPMALIKIO ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;
OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIECHHUS B YCTHOM U MUCbMEHHOU opme;
CTPOUTH JIOTUYECKOE PACCYNKACHHUE, BKIIOUYAIOIIEE YCTAHOBICHHE MPUUYMHHO-CIIEICTBEHHBIX
CBsI3eM
KommynukaruBubie YY /I:
OO0yuaromuiicss Hay4YuTCs:
JIOIyCKaTh CYIIECTBOBAHKUE PA3JINYHBIX TOUYEK 3PEHUS;
YUHUTHIBATH PA3HbIE MHEHHUSI, CTPEMUTHCA K KOOPIMHALINY;
dbopMynupoBaTh cOOCTBEHHOE MHEHUE U MO3UIINIO;
JIOTOBAPUBATHCA, IPUXOIUTH K O0IIEMY PELICHUIO;
coOI0AaTh KOPPEKTHOCTH B BBICKA3bIBAHUSIX;
3a/1aBaTh BONPOCHI 110 CYIIECTBY;
MCIIOJIb30BaTh PEYb JJISl PErYJISIUN CBOETO AEHCTBUS;
KOHTPOJIMPOBATh JIEHCTBUS NapTHEPA;
BJIa/IETh MOHOJIOTMYECKON U IMAJIOrMUecKOi (popMaMH pedH.
HAXOJUTh NH()OPMAIIHUIO U BEISBIISTH TIIABHOE
COCTaBJIATh IUIaH UCCIIEJOBAHUSI U BBIIETISATH TJIaBHOE B IIPE3EHTALIU
OO0yyaromuiicst HOJIy4UT BO3MOKHOCTb HAYYHThCSH:
YUUTHIBATh pa3Hble MHEHUS U 000CHOBHIBAThH CBOIO MO3HUIIUIO;
apryMEeHTHpOBaTh CBOIO MO3MIMIO M KOOPAMHHMPOBATh €€ C MO3UIMENW MapTHEPOB IpH
BBIPAOOTKE OOIIIETO penieHruss B COBMECTHOM JESTEIbHOCTH,
C ydeToM Mened KOMMYHUKAIMU JOCTaTOYHO TOJHO M TOYHO I[epeaaBaTh MapTHEPY
HEOOXOIUMYI0 UH(OPMAIIHIO KaK OPUEHTHP IS TOCTPOCHUS JEHCTBHS;
JIOTTYCKaTh BO3MOXHOCTh CYILIECTBOBAHMS y JIFOJIEH Pa3HbIX TOUEK 3PEHMSI, B TOM UHUCIIE HE
COBMAJAIOLIUX C €ro COOCTBEHHOM, M Y4YWTHIBaTh IO3ULMI0 MapTHEpa B OOLIECHUH H
B3aUMO/ICHCTBUY;
OCYIIECTBIISAITh B3aUMHBIM KOHTPOJIb M OKa3blBaTh IapTHEpaM B COTPYIHUYECTBE
HEO0OXOAUMYIO B3aUMOTIOMOIIh
YCTaHABIIMBATh CBS3b OKPYKAIOUIEH cpeibl C 00bEKTaMH KUBOM MPUPOIBI
Perynastusubie YY/:
OO0yuaromuiicss Hay4YuTCs:
MPUHUMATH U COXPAHATH YYEOHYIO 3a/1auy;
YYHUTHIBATH BBIJICJICHHBIC YIUTEIIEM OPUEHTUPBI JCHCTBUS,
IJIAHUPOBATh CBOU JICUCTBUS,
OCYIIECTBIISATh UTOTOBBINA U MOIIArOBbIA KOHTPOJIb;
aJIeKBaTHO BOCIIPUHUMATH OLIEHKY YUUTES;
BHOCHTb KOPPEKTHBBI B JIEMCTBHSI HA OCHOBE MX OIIEHKHU UM y4eTa C/IeJaHHBIX OUINOO0K;
BBITNOJIHATH Y4eOHbIe JEHCTBUS B MaTepuaie, peuu, B yMe.

OOyyarommiicst MOJTY4YUT BO3MOKHOCTh HAYYHTHCSH:

IMPOSABJIATE MO3HABATCIIbHYO HHUIIUATUBY,

CaMOCTOATCIIBHO YYUTBIBATH BBIACIICHHBIC YUYHTCICM OPUCHTHUPBI ﬂeﬁCTBHﬂ B HE3HAKOMOM
MarepHae;

HpCO6pa3OBBIBaTB MPAKTUYCCKYHO 3aa1y B [IO3HABATCIIbHYIO,
CaMOCTOATCIIbHO HAXOAUTh BaApUAHTHI PCILICHUA MO3HaBaTeIIbHOM 3aJa4u.



MeTanpeaMeTHbIe pe3yJIbTaThI:
OOyuyaromuiicsa HAYyUYUTCH:

® OOBACHATH OWOJIOTUYECKUE TMPOIECCHl U SBICHUS, HCIONB3Yys PAa3IHYHbIE CIOCOOBI
npecTaBICHus HHPOpMAIIHH;

® yCTaHABJIMBATh NPUYHHHO-CIICJICTBCHHBIC CBSI3H;

® [IPOBOJIUTH aHAJIM3, CHHTE3,;

e (GopMyITUPOBATH BEIBOJIBI;

® pelaTh KAaUeCTBEHHBIC U KOJMYECTBCHHBIC OMOIOTNYECKIE 33/1a4H;

® ICIIOJIB30BATh TCOPETUYCCKHUE 3HAHHMS B TPAKTUYECKOH IESITEIBHOCTH W IOBCEIHEBHOU
KHU3HH,

® [IPOBOJUTH CAMOCTOSITEIBHBII MOUCK (B TOM YHCIIE C WCIOJIb30BAHUEM WH(POPMAIIMOHHBIX
TEXHOJIOTHi) OMOJIOTHYECKON HH(POPMAIIHH.

IIpenmeTHble pe3yabTaThl:

OOyyarommiicss HAy4YUTCs:

® BBIJIENIATH CYIIECTBEHHBIC MPU3HAKU OMOJIOTMYECKUX O0BEKTOB;

e co0r0IaTh MEPHI NPOPUIAKTUKY 3a00JI€BaHUI, BEI3BIBAEMBIX ITAPA3UTAMHU;

® O0BSACHATH POJIb OMOJIOTUU U SKOJOTHH B MPAKTUUYECKON NIEATEIBHOCTH JIIO/ICH; MECTa U POJIn
YeloBeKa B MPUPOJE; POACTBA, OOIIHOCTH MPOUCXOXKICHHS M 3BOJIOIUHU >KUBOTHBIX (Ha
MIpUMepe COIOCTABIICHUS OTIENbHBIX TPYII); POJb PA3IMYHBIX )KUBOTHBIX B JKU3HH UEIOBEKA;
3HaYeHUsI OMOJIOrMYECKOT0 pa3HO00pa3us Uid coXpaHeHus Ouocdepsi;

e CpaBHMBaThb OuOJIOrMYECKHE OOBEKTHI M NPOLECCHl, YMEHHUE JIeNaThb BBIBOJABI U
YMO3aK/II0YEeHHsI HA OCHOBE CPaBHEHUS,

® OBJIAJICTh METOJAMHU OHOJOTMYECKOW HayKu: HaONI0JaTh U OIMUCHIBATH OUOJIOTMYECKUe
OOBEKTHI U TMPOLECCHI; OCYIIECTBIATH IOCTAHOBKY OHOJOTMYECKUX OSKCIEPUMEHTOB H
OOBSICHATB MX PE3YJIbTATHI.

OO0yyarommiicst NOJTYYUT BO3MOKHOCTh HAYYNTHCH:

® OCHOBHBIM ITpaBUJjIaM MOBEACHUS B IPUPOJIE;

® AaHAJIM3MPOBATHh U OLIEHUBATh MOCJEICTBUS ACSITEIBHOCTH 4YEJOBEKa B MPUPOJE, BIUSHUS
(akTOpOB pHCKa HA 3/I0POBbE YEJIOBEKA;

e coOmonarte mpaBwia padOTel C OWONOrMYECKMMH TMpuOOpaMH W HUHCTPYMEHTaMU
(mpenapoBaibHbIE UTIIBI, CKATIBIIENH, JIYIIbl, MUKPOCKOIIBI) ;

® YMEHUSIM OLIEHHUBATh C 3CTETUYECKON TOUKU 3pEHUSI OOBEKTHI KUBOU MPUPO/IBI;

e coOmogeHreM Mep MPOPUIAKTHKU 3a00JIeBaHUM, MepeAaBacMbIX Pa3IUYHBIMU TPYIIaMU
OpPraHHU3MOB;

® OKa3aHWEM IEepBOIl MOMOIIM NPU YKycaX OINACHBIX U SIIOBUTBHIX JKUBOTHBIX *COONIOACHMUS
MpaBWJI MOBEJEHHUS B OKPYKAIOIIEH Cpelie;

® BBIJIENATH OOIIME MPUHITUITBI SKOJIOTHH;

¢ GOpMYITMPOBATH MOJOKEHHS TII00ATBEHBIX SKOJOTUUECKHUX MTPOOIIEM;

® COXPaHSATh NOJIOKUTENBHOE COCTOSIHUE OpraHU3Ma.

V1. Conep:xaHue Kypca BHEYPOUHOIi 1eATeIbHOCTH

Tema 1 buoJiorus u 00J1acTH HCCIEAOBAHUS.

BBenenue. buonorus u oGmacTu ucciegoBaHHUA, BO3MOKHOCTH NPHUMEHEHHsS pe3yJIbTaToB
uccienoBanus. Camble MHTEpECHbIE Hay4yHbIE OTKPBITUS B Ouosiornu. OmnucaHue 3agad U oOuien
CTPYKTYpBI HCCIIEIOBAaTENbCKON JiesiTenbHOCTH. PaboTa ¢ KHUToi, Hay4yHO Jutepatypoid. Mcnonb3oBanue
o0pazoBarebHBIX pecypcoB ceti HTepHeT. OCHOBHBIE TOCTYITHBIE METO/IBI MCCIICTOBAHMS

Tpaxmuyeckue pabomoi.

Hcnonp3oBanne 00pa3zoBaTebHBIX peCypcoB ceTh MHTepHeT.



[TpaBuna oopmiieHre HAOTIOJCHHI.

Tema 2.UcciienoBaHus U3 ;KU3HHU PACTEHUI.

[TpaBuna paboThl ¢ MUKPOCKOIIOM U OMOJIOTHYECKUM 000pyIoBaHHEM. TexXHHKa

0€30MacCHOCTH.

Oco0eHHOCTH UCCIEeIOBaHMS MO U3YYEHUIO KU3HU pacTeHuid. [loaroroBurensHbie paboThI
10 y4eOHBIM OIBITaM C PACTEHUSMH.

CTpoeHMEe U XUMHYECKHI COCTaB KJETKU pacTeHuil. OpraHbl pacTeHHH W HX KJIETOYHOE
crpoenue. Knerounas memOpana u ee (QyHKuuu. OCHOBHBIC BEIIECTBA PACTUTEIHHON KIIETKH.
[IpuroroBiaeHue MUKponpenapara i paCCMOTPEHUE PACTUTENIBHON KJIIETKH B MUKPOCKOIL.

OnBITHI 10 NOCTYIUIEHUIO BELIECTB B PACTUTENBHYIO KIETKY.

Hcropust OTKpBITUS M U3Y4YEHUS KIETOYHOI'O CTPOEHMs pacTeHuil. OCHOBHBIE CBOICTBa
LUTOIIa3Mbl. JIBUJKeHUE HUTOIIIAa3Mbl B KieTke. OpraHou/ipl KJIeTKU. BkitoueHus U 3anacHble Be-
niecTBa B KieTke. Kpucramnmyeckre BKIFOUEHUS B KJIETKE. 3HAUEHHUE 3allaCHBIX BEIIECTB B KIIETKE.

®otocunTe3. Mcropus oTKpbITHS Tporiecca (porocuHTes3a. JIMCT kak opran (oTocuHTesa.
Xnopomnactel ¥ xjiopoduiui. Kocmuueckast poib 3€l1€HOro pacteHus. MexaHu3M U XUMHU3M
nporecca GoTocuHTe3a. BnusHue OKpyX)aromux yciIoBuil Ha poTocunHTes. BiusHue Temneparypsl
Ha ¢oTocuHTe3. BrinsgHue yriekucioro raa Ha GOTOCHHTES

Bonnbii pexuMm pacrenuit. Pons Boabl B kM3HM pacTeHui. Iloriomenne BOJabl KOPHAMHU
pactenuii. Ilytm mnepenBuxkeHuss BOAbl O pacTreHuto. KopHeBoe paBieHHe, TpaHCIHpaLus,
ryrranus. M3ydenne (Qpu3MOIOrHyecKux 0COOCHHOCTEH pacTeHU pa3HbIX MECT OOMTAHMS.

Crpoenue kopHsa. CTpoeHHE KOHyca HapacTaHUs KOpPHSA NIIEHUIbL. Poiib OTOenbHBIX
MUHEPAJIBHBIX 3JIEMEHTOB B pacTeHUU. M3yueHne noriaoueHus Boibl KOpHEM U €€ NepeIBUKEHUE B
cTebeb (KOPHEBOE JTABJICHUE).

Jpixanue. 3HaYeHHE ABIXaHUS B KHU3HH pacTeHuid. Ousnonornyeckue u OMOXUMHUYECKHUE
ocHOBBI JbixaHusi. Kinerounoe ctpoenue nucra. [lornonienue Kuciaopoaa npu AbIXaHUU JIUCTHEB,
cTeOJIs U KOPHS.

Poct u nuxenue pactenuii. O0miue noHATHS 0 pocte pacteHuil. dassl pocta. BuyTpennue
ycioBusi pocra pacteHuid. Konyc napacranusi crebns. Poct mobera. PazapaxxuMocTs pacTeHHi.
JBuwxenue pacrenuil. JlucroBas mozauka. PororpomnusMm, reorponusMm. Hactum u Hyrauuu.
PocToBble nBUKEHUS pacTEHUH MO BIUSHUEM CBETa — TPOIHU3MBI.

[TpucnocoOneHHOCTh pacTeHM K cpene oOutanus. [lepuoanyeckue sBICHHUS B JKU3HU
pacrenuii. Jlucroman. Ilepmonm TmOKOsA. 3UMOCTOMKOCTH M XOJIOJOCTOMKOCTH pacTeHHI.
Mopo30ycTOMUNBOCTh pacTeHuid. V3ydueHne mpucrnoco0IeHHOCTH PaCTeHHI B HAIlIEH MECTHOCTH.

Paszeutne u pasmHOXeHHME pacTeHHW. MHauBuayanpHOE pa3sBUTHE pacTeHH. DakTophl,
ompenensoNue pa3BuTue pacreHuil. PasmHoxxenue pacreHuil. OcOOEHHOCTH CTPOEHHS OpPIaHOB
pa3MHOxeHus pacteHuid. [lputbnia. I'etepoctmius (pasHocrosnbOuarocts). I[lpucnocoOnenus x
OINBUICHUIO Y pacTeHM. BererarnBHoe pa3smMHoxkeHue pacTeHuil. [IpuBnBka. J)Knu3Hbp pacteHns kak
LIEJIOr0 OpraHu3Ma.

JlabopaTopHBIH NPAKTHKYM:

1. Texnuka 6e3onacHocTH. [IpuroToBiaenne Mukponpenapara pacTUTEIbHON KIETKH.

2. OmbITHI 110 MOCTYIJICHHUIO BEIIECTB B PACTUTENBHYIO KIIETKY.

3. Bnwusnue Ttemmeparypbl Ha ¢orocunTe3. IlocTpoeHue TeMIepaTypHOH KpUBOMA.
Bnusinue yrnekucnoro rasa Ha ()OTOCHHTES.

4. BopaHplii pexxuM pacTeHUI: HUCHapeHue BOJAbl JHUCThSIMH TPU Pa3HbIX BHEIIHUX
YCIIOBUSX.

5. MH3ydeHue cTeneHH 3arpsi3HEHUS BO3AyXa I10 JIUCThSM.

HccnenoBareibckue M NPOEKTHbIE Pa0OTHI:

1.Bnustnue ¢akTopoB BHEIIHEH cpeibl Ha pOCT U pa3BUTHE PAaCTEHHIA.

2.BnusHue TemMnepaTypHBIX YCIOBHM U YIIIEKUCIIOTO T'a3a Ha mpouecc GOoTOCHHTE3A.
3.0peneneHue cTENEHN 3arpsA3HEHNs] BO3/lyXa I10 JIUCThSIM PACTEHUM.

4.Ce30HHBIEC N3MEHEHUS B KU3HU PACTEHNH HAIE MECTHOCTH.

Tema 3. UcciaenoBanus U3 KU3HU KMBOTHbBIX

OCHOBHBIC METOIBI HCCIEIOBAHUS 32 JKU3HBIO JKUBOTHEIX.

becno3BoHouHnble  KUBOTHbIE. [IpocTedimime W kumedyHonojocTHele.  [Iponeccs
KU3HEAEATeNbHOCTH — npoctermmx. Pasgpaxkumocts.  [Iutanue. Beinenenue.  J[BukeHue



IIPOCTEHUIINX U KUIIEYHOIIOJIOCTHBIX.

Crpoenue Tena KMBOTHBIX. OCOOEHHOCTH CTPOEHUS U (PYHKLMHU KOXKH U €€ MPOU3BOHBIX.
Mopdonoruueckue u  (HU3NOIOTHYECKHE OCOOEHHOCTH KOXHBIX Jkene3. CBsi3b  Mexny
(U3NOIOTMUECKOW JESITENbHOCThIO OpraHu3Ma KHMBOTHOIO M ero crpoeHueM. [lnockue wu
KoJpyaTble 4epBU. [IBrkeHue uvepseil. Pasnpaxumocts. Iluranume. Ponb n0kneBpIX uepBel B
HepeMeIIuBaHuM MO4YBbl. [IMABKM: OCOOEHHOCTH CTPOEHMS, NHUTaHMs, [BU)KEHUSA. 3HaueHUe
IIUSBOK.

[TumeBapenue. CynHOCTh Ipoliecca MUILIEBAPEHUs Y OECIIO3BOHOYHBIX M MO3BOHOYHBIX
YKUBOTHBIX. DBOJIIOIMSI CUCTEMBl OpPraHOB MNuLIeBapeHus. [IuieBapeHne B poTOBON IMOJOCTH U
xenyake. llummeBapenue B JKenmyAke KBAa4yHbIX JKMBOTHBIX. IluiieBapeHune B KHIICUHUKE.
IIutarensHble BemecTBa. KaudecTBeHHble peakiuu. @OEpMEHTATHBHBIM XapakTep peakLHu
pacIleIUIeHNs TIUTAaTEIIbHBIX BEIIECTB.

Heixanue. Ou3nonorus apixanus. 3aBUCUMOCTh JbIXaHUS aHAMHUN OT YCJIOBHM BHEIIHEH
cpeabl. OCOOEHHOCTH JbIXaHUS NTHULl U HBIPSIOMIMX SKUBOTHBIX. OOMEH BEIIECTB U HHEPIUU.
[Mutanue. OOMeH BemecTB — OCHOBHas (yHKuusA xu3Hu. OOmMeH OenkoB. OOMEH yriaeBOJOB U
#upoB. OOMEH MMHEpaJbHBIX BELIECTB U BOAbl. Buramuubl. BHelHMe npu3Haku aBUTAMUHO3A.
OOMeH »HepruM B opranusme. BiausHue temneparypbl Ha aKTUBHOCTb JKMBOTHBIX M OKpAacKy Tela.
Tepmoperymsanus. [Ipucnoco01eHHOCTh X0J0JHOKPOBHBIX M TEINIOKPOBHBIX )KMBOTHBIX K MU3MEHE-
HUSM TEMIIEPATYPBI.

BHyTpennss cexpeums. JKenespl BHEIIHEW, BHYTPEHHEH M CMEIIAHHOM CEKpeLuu.
BHyTpeHHss cexpenns y BBICIIMX JKMBOTHBIX. | OPMOHBI M MX BIMSHHE HAa OopraHu3M. Jlakranms.
OO0pa3oBaHue U BbIIEICHUE MOJIOKA.

HepsHas cucrema u oprasnsl 4yBCTB. Pa3zpaxuMocTs U IpOBOAMMOCTh. Pa3BuTre HEpBHOU
CHCTEMBI U BPOXKJICHHOE MOBEJCHHUE )KUBOTHBIX. Y CJIOBHbIE M 0€3YyCIIOBHBIE Pe(IIEKChl. DBOIIOIHS
BbIclIel HepBHOU aestenbHocTH (BHJI) y mM0o3BOHOYHBIX KMBOTHBIX. AHanu3aTopsl. IloBenenue
KUBOTHBIX. BbIpaboTKa ycI0BHBIX pe(IeKCOB Ha ACUCTBUE PA3JIMUHBIX pa3[pakuTenel y pa3HbIX
IPYIII OPraHU3MOB.

JlabopaTopHbIil IPAKTHKYM:

1. Peakuus npocTeifiiiux Ha pa3uyHble pa3paxHUTeIn (Colb, YKCYCHAs KUCIO0Ta, CBET).

2. Peakuus 10>k1€BOr0 4epBs HA ACHCTBUE Pa3IMYHbBIX pa3ipakuTeneil.
3. MUKpOCKONTMYECKOE CTPOCHUE )KUBOTHOH KIIETKU
4. JleiicTBHE K€TYAOYHOTO COKa Ha OENIOK U KpaxMmail. L{BeTHbIe peakiuu Ha OeIoK.

5.BnusiHue TemnepaTypsl Ha aKTUBHOCTb 36 MHOBOJHBIX.
HccnenoBaresbckne M NpoeKTHbIE padoThI:

1. MoaudukanoHHas N3MEHUYUBOCTh )KUBOTHBIX.

2. [Ipocreiimune kak noka3aTesb YUCTOTHI BOJOEMOB.

3. DKOJOru4ecKHe MOCIEACTBUS U UX BIUSIHHUE HA )KUBOTHBIX.
4. Poib METMIIMHCKUX MUSIBOK B JKU3HU YEJIOBEKA.

Tema 4. YesioBek Kak 00beKT HCCIEI0BaHNSA B OMOJIOTHH

OCOOEHHOCTH 3KCIIEPUMEHTAIBHON padoThl C 4eI0BEKOM. UepThl CXOJCTBA U pa3IHuus C
JpYTMMHU Ipynnamu )KuBOTHBIX. [loAroTroBka 060pya0BaHMs sl ONBITOB.

Perynsauus Qynkuuit opranuzma. Opranusm kak nenoe. HeilporymopanbHas perynsius
¢byHknuii opranuszma. ['ymopanpHas perymsiuus ¢(yHkuumidi opranusma. HepBHast perynsuus
¢ynkuuit opranusma. @yHKIHMOHAIbBHbBIE CUCTEMBL. be3ycnoBHbIe pedeKchl yenoBeka.

Buytpennsis cpena opranusma. [locTosHCTBO BHyTpeHHeH cpenbl opranuszMa. ['omeocras.
KpoBb. KiinHnueckuii aHaan3 KpoBH 4eNIOBEKA. 3aIUTHBIE CBOMCTBA KpOBU. CBEPTHIBAHUE KPOBH.
NmvmyHnuTer. TkaHeBas HecoBMeCTHMOCTb. ['pynmbl kpoBu. OmpeneneHue Tpynn  KpOBH.
[lepenuBanue KpoBH.

CrtpoeHue U (QyHKIHMH OpPraHoB KpoBooOpauieHus. Mopdoorus u ¢Gu3nMoIoTUs cepiua.
Onepaunn Ha cepaue. Peannmanus. IlpueMsl peanumanmonHbIx aerictBuil. [IpoBonsdimas cucrema
cepama. OIIEKTPUYECKHE SBJIEHUS B cepamne. ABToMarus cepaua. Perymsauus cepaedHon
nesirenbHOCTH. [lynbe. J[BrxkeHne KpoBu no cocynam. OyHKIIMOHAIbHbIE TPOOKI.

Hpixanue. Bosnymnas cpena. ['a3000MeH B JIETKUX M TKaHSAX. J[pIXaTeslbHbIE TBUKEHUS.
Perynsauus npixanus.

[TumeBapenue. IluTatenpHble BeliecTBa M NUIIEBBIE NPOIYKTHL. MeTOAbl H3Y4EHHUS
¢yHKUME nUIIeBapUTENbHBIX kene3. IlepeBapuBaHume M BcachlBaHMe NHUINM. Perymsanus
nuieBapenus. [lonnepxanue mOCTOSHCTBA MUTATEIBHBIX BELIECTB B KpOBU. LIeHTpBI ronona u



HaCBIIICHUSA.

BH/I n ncuxomorusi. [IporicxoxaeHne U HEKOTOPbIe OCOOEHHOCTH MCUXUKU. OTpakeHHe B
XKUBOM M HexuBol mnpupone. OumrymeHue u BocupusTve. Mimo3uu, npencraBieHus NaMsTH,
HabmoeHus. Onpenenenrue oobeMa namsaTH, o0bemMa BHUMaHUs. [laMATh, MblllIeHHE, peub. Busl
IMaMATH. 3aKOHBI ITaMSTH. HpaBI/ma 3allIOMHUHaHUs. I/IBY‘ICHI/IG JJOIT'M4YC€CKOIro MbBIIIJICHHUA, BJIIMAHHUC
Mo3bl Ha pe3yabTaT AedareiabHocTU. OMonuu. TemmnepameHT. Xapakrep. OmpezeneHue THIIOB
TCMIICpaMCHTA. 3MOI_II/II/I 1 MUMMHKa Juna.

JlabopaTopHbIii NPAKTUKYM:

1. Onpenenenne 4YacTOThl CEPIACYHBIX COKpPALIEHHH B 3aBHCUMOCTH OT (pU3M4eCKOn

Harpys3KH.
2. [IpueMbl peaHUMaIMOHHBIX JeHCTBUI.
3. MUKpOCKONIMYECKOE CTPOCHUE TKaHEH
4. Hapymienue cBOMCTB OEJIKOB IpU ACHCTBUH HA HUX aJIKOTOJIS.
5. JleficTBue aHTUOMOTUKOB Ha ()EPMEHT CITFOHBI.

HccnenoBareibckne M NpoeKTHbIE padoOTHI:

1.Bnusinue pu3nyeckux Harpy30K Ha pa3BUTUE MBIILIEYHON CUCTEMBI
2. UcTopust OTKpBITHS KIETKH

3. BpenHble NpUBBIYKY U UX BIMSHUE HA 3]I0POBbE YETIOBEKA

4. CriocoOb! yIryqlieHus: HaMsT

Tema S. O6meduoI0rnYecKue ucciae 0BAHUA

I'enetnka kak Hayka. OCHOBHBIE METOJAbl H3Y4YE€HHS TIE€HETHKH. MoJenbHbIi O0OBEKT
TeHeTUKW — IUI0J0Bas Mymika Jpo3odwmia. ConaepxaHue Apo30(Hia Ha MHUTATENBHBIX Cpenax.
AHanu3 HaclieI0BaHUs IPU3HAKOB B F1 Py MOHOIMOPUIHOM M JTUTHOPUIHOM CKPELIUBAHHH.

[Tprcnoco0IeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIBHOCTb.

Bausinue oskonoruueckux (akTOpoB Ha OPraHU3Mbl. OKOJOTMYECKUH MOHHUTOPUHI.
Omnpenenenue coiepkaHus B BOJE 3arps3HSIOIINX BEIIECTB.

OKOJIOrHYecKre XapaKTepUCTUKU BUJA (IKOJIOTHMYECKasi HUIIIA).

JlabopaTopHbIii NPAKTHKYM:

1. Ananu3 HacnenoBaHusi MPU3HAKOB B Fi Ipu MOHOTMOPUIHOM M JUTHOPUAHOM
CKpEIIMBAHUHU (Ha PUMEPE MYILKH JIPO30(UIIBI).

2. ONBITHI 1O W3YYEHUIO MPUCIOCOOICHHOCTH OPTaHWU3MOB K YCIIOBHSIM CYIIECTBOBAHUS:
IpeBpalleHre Ha3eMHbIX (OpPM pacTeHUl B BOAHYIO (popMy U HA00OpOT (TpasecKaHIus, BOJAOKpac,
rurpoduia).

3. CocraBieHue JKOJIOTUYECKON XapakTepUCTUKM BHJA, MACIOPTU3ALUS KOMHATHBIX
pacTeHUN.

HccnenoBaresbckue M NpoeKTHbIE padoOTHI:

1 Hay4uHble OTKpBITUS B TEHETHKE.

2. Bnustaue sxonorudeckux GakTopoB Ha OPTaHU3MBI.

VIl. TemaTuueckoe IJIAHUPOBAHUE

Ne Tema pasjgesia Koua-Bo

n/n 4acoB
1 Buonorns n o6nactu uccnenoBanus. 2
2 |AccnenoBaHus U3 )KU3HU PACTCHUM. 7
3 |MccnenoBanns 13 sKU3HH KUBOTHBIX 8
4 | YenoBek Kak OOBEKT UCCIICAOBAHKS B OHOIOTHI 9
S | OOIIEOHONOTHIECKHE HCCIEI0BAHMS 8
NTOI'O 34

VI1Il. Onucanue MaTepraabHO-TEXHUYECKOI0 0o0ecrneyeHus
o0pa3oBaTe/IbHOIO MpoLecca
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12.5IxoBneBa A. B. JlabopaTopHbie B MpaKTHYECKUE 3aHATH 110 Onostorun. 9 k1. — M.: Bianoc,
2003

MarepnanbHO — TeXHHYeCKOe o0ecreyeHue:
HNHpopMallnOHHO — KOMMYHUKALMOHHBIE CPEACTBA
DNEKTPOHHBIE OUOIMOTEKU

OJeKTpOHHbIE 0a3bl JAHHBIX

TexHuueckue cpeacrna

Kommnbrorep MyabTUMEIUHHBIN
MynbTUMEAUNHBIN IPOEKTOP

OKpaH NPOEKIIMOHHBIN

Y4eOHo — mpakTHuecKoe 1 yueOHo — JlabopaTopHOe 000pyA0BaHNE
[TpuGopsl, npucnocobaeHus

Jlyna pyunas

Muxpockon 1mkosnbHbIH yB.300-500

TepmomMeTp HapyKHBII

PeakTuBbI 1 MaTepuabl

KoMIuiekT peakTuBoB

Mynsixu

[1nooBbIE TeNa MUISITTOYHBIX TPHOOB
HarypanbHble 00beKThI

I'epbapuu, wntrocTpupyronme MophoIoTHYecKue, CUCTeMaTHUYeCKHe TPU3HAKU PacTeHUN
Brnaknble npenapartsl

BHyTpeHHee cTpoeHne O3BOHOYHBIX KUBOTHBIX
CrtpoeHue rinaza MIIEKONUTAIOLIETO
Mukponpenapatsl

Muxkponpenapatsl 1o pasaeny «KuBoTHsie»

HNHTepHET-pecypcenl:
1.  Kypnan «VccrnenoBaTenbckas AeATEIbHOCTD MIKOJIBHUKOBY [ DJIEKTPOHHBIN
pecypc]: http://www.irsh.redu/ru;http://www.researcher/ru
2. bBaHK mepemoBOro MperoaaBaTeIbcKOro omnbita — Owuoyorwms.  http://www-windows-
1251.edu.yar.ru/russian/pedbank/sorJich/bio
3. becmnarnbie oOyuaromue mporpaMmmel o ouonorun. http://www.history.ru/freebi.htm
4. Buxunemus. Cobonnas sanmknonenus. http://ru.wikipedia.org/wiki




5. Enmmnas  komrekuus — mu@poBbIX  00pa3oBaTeNbHBIX  pecypcoB.  http://school-
collection.edu.ru/

6. HMudopmamus mo skcrepuMeHTaM B o0nacTax: Oumoxumus, Ounodusmka, (HU3NOIOTHS,
reHHas uiKkeHepus. http://rpg.da.ru/

7. MunucrepctBo oopasoBanus P®D. http://www.mmistry.ru/

8.  Hayunsle HOBOCTH OHONOrHu. WWW.bio.nature.ru/

9. Hosocru Hayku u 6notexnonoruu. http://molbiol.edu.ru/

10. TIpoext «Bcst buomorus». http://sbio.info/

11. Caiit exenenensHuka «buonorusi» wm3marenbckoro goma  «llepBoe  ceHTAOps
http://www.1september.ru/ru/bio.htm

12. Caiir LienTpa skosoruueckoro o0ydenus 1 napopmarmu. http://www.ceti.ur.ru/

13. Cnoco6 co3ganus BUPTyaabHON MOEIH Ornoaornueckoro oobekra. http://biology.id.ru/
14. VYwueOuble Marepuasibl W cioBapu Ha caite «Kupwin u Medoamiiy. http://www.

km.ru/education

15. ®epepanpHblii  HeHTp  MH(OpPMAIMOHHO-00pa3oBaTeNnbHBIX  pecypcoB (PLIMOP).

http://fcior.edu.ru/
16. «Bumoc», UEHTp JUCTAaHIMOHHOTO 00pa3oBaHms. WWW.eidos.ru/

IX. IloypouHoe niaHupoBaHue

Nen/n | Tema

‘ Hara

Tema 1. buoJjiorust u o6J1acTu ucciaegoBanusi. (2 yaca)

1. | Buonorus u o0JIacTH UCCIEIOBAHUM

2. | ITP "Tlouck madopmarwy B cetu VIHTEpHET 1 npaBriia oopMIIeHIE HAOTIOIeHII"

Tema 2. UccaegoBanust u3 ;ku3nu pacrenmii (7 yaca)

3. | JIP "I[IpuroroBienue MUKpOIIpenapaTra paCTUTEIHbHON KIETKH."

4. | JIP " OneIThl IO TOCTYTUICHUIO BEIIECTB B PACTUTEIIBHYIO KICTKY"

5. | Ilpoekt " Ce30HHBIE U3MEHEHUS B )KU3HU PACTeHUH Haleil MecTHOCTH"

6. | IIpoekt " OnpeneneHne CTEEHU 3arpsiI3HEHUS BO3AyXa 10 JINCThSIM pacTeHuil."
7. | JIP " BnusiHue TeMnepatypsl Ha (poTocHHTE3."

8. | JIP " BoaHklii peXuM pacTeHHit

9. | Moau¢ukanmoHHasi U3MEHYMBOCTh pACTEHUIN

Tema 3. UcciieioBanust U3 JKU3HHU JKHBOTHBIX. (8 yac)

10. | JIP " MuKpOCKONMYECKOE CTPOEHUE KJIETOK"

11. | JIP " Peaknus npocTeliinxX Ha pa3iIuyHble pa3apaxuTenn’

12. | JIP " Peakiusi JOX/I€BOTO YepBs Ha JACWCTBUE PA3IMUHBIX pa3ApaxuTencit”

13. | JIP " JleficTBUE KETyJOYHOTO COKA HA OEJIOK M Kpaxma"

14. | JIP " LiBeTHble peakunu Ha OenoK"

15. | MoaudukanmoHHas ”3MEHUYNBOCTb KUBOTHBIX

16. HpOCTCfII.HPIC KaK 110Ka3aTecjib YNUCTOThI BOOAOCMOB

17. | Dxonorunueckue IIOCJICACTBUSA U UX BIHWSIHUEC HA ) KNBOTHBIX.

Tema 4. UesioBek KaK 00beKT HccIe0BaHusl B 0noJioruu (9 yacos)

18. | Ipoext " McTopust OTKPBITHS KIETKH"

19. | JIP " Mukpockonmu4yeckoe CTpOeHUE TKaHei"

20. | Jrp Onpenenenre 4acTOThl CEPCYHBIX COKpAIIEHU B 3aBUCUMOCTH OT (PU3UYECKON
Harpy3ku"

21. Bausuaue (I)I/ISI/I‘-IGCKI/IX Harpy3oK Ha pa3BUTUC MBIIIEUYHON CUCTEMBI

22. | JIP " [Ipuembl peaHUMAaIMOHHBIX JeHCTBUIA."

23. | IIpoekt "Bpennble MpUBBIYKH U X BIMSHUE HA 3[J0POBbE YeIoBeKa"

24. | JIP "HapymieHue cBOMCTB OEITKOB MPH JISHCTBUM HA HUX JIKOTOJIS"

25. | JIP " JleficTBre aHTHOMOTUKOB Ha ()EPMEHT CIIIOHBI"

26. | TIpoekt " CriocoOb! ynydiieHus mamsity."




Tema 5. O06meonosornyeckue uccjaenoBaHus (8 4acon)

27. | Ilpoekt " Hay4yHble OTKPBHITHS B TeHETHKE" .

. HaJIW3 HacJleI0BaHMsI IPU3HAKOB B F1 Mpy MOHOTMOPHUHOM CKpPEIIMBAHUU
28. | JIP "Ananu3 HacienoBa 3HaKoB B F OHOru6 OM CKpeluBaHuu"
29. | JIP "Ananu3 HaciegoBaHusI IPU3HAKOB B F1 mpu TUrnOpuaHoOM cKpemyBaHun"

. | OnBITHI 10 N3YYEHUIO NPUCTT JIEHHOCTH OPTaHU3MOB K YCIIOBHSIM TBOBAaHMS
30.10 0 U3YYEHHIO CrOCOOJIEHHOCTH OpPraHUu3MO () CYIIECTBOBA
31. | Ilpoext " BrnusiHue 5KOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBL."

. 0€KT " 3aBHCUMOCTb BUI0BOIO Pa3HOOOPA3Hsl OT HKOJOTMUECKUX YCIOBUM
32. | Ilpoext " 3 0 e "
33. | JIP " CocraBneHne 3KOJIOTHYECKON XapaKTePUCTHKH BU/A, TACTIOPTU3AIUS

KOMHATHBIX PACTEHUM.
34. | Utorosoe 3aHsATHE
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