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Hacrosmuit cOopuuk m3maercs HammoHanbHBIM (OHAOM ITOATOTOBKHU
kaapoB 1o uroraM KoHkypca y4eOHBIX MaTepHANOB IS OOECTIeUeHHs 3aHs-
TUH TI0O BapHATUBHOMY KOMIOHEHTY ba3ucHoro y4eOHOro IuiaHa B CTaplei
NpoGWIBHON TIKOJE (3JIEKTUBHBIE KYPCHI).

COOpHHUK COCTOUT U3 ceMH Opormrop. B mepBoil mpeacTraBieHbl HOpMa-
THUBHBIE JOKYMEHThI MuHHCTepcTBa 0OpasoBanus PD, ompenensiomue opra-
HU3AIMIO U COAEPKaHUE IEKTUBHBIX KYPCOB B COCTaBe MPOGUIHLHOrO obOyue-
HUA, a TaKXKe; PeKOMEHJALMU MeAaroraM U pyKOBOAMUTEISM IIKOJ, KOTOPBIE
HayaJll OCYUIECTBIISITH 3TO oOyueHue. KpoMme Toro, Tam coaepkarcs maTte-
puaisl K IBYM KypcaM, PU3HAHHBIM 9KCHEPTHBIM coBeToM KoHkypca mydinu-
MU, U [IPUBEIEH IIepeueHb U3JATeNIbCTB, B KOTOPBIX OyIyT U3AaBaThCS yueOHO-
METOJMYECKIE KOMIUIEKTBI 110 BCEM IIPEACTABIEHHBIM B COOPHUKE IIPOrPAMMAaM.

CognepkaHue ApPYrux OpoLIIOp — IMPOrpaMMbl 3JEKTUBHBIX KYpCOB IO
obpazoBartenpHBIM 00nacTsM «EctecTBo3Hanme», «MHbpopmaTuka», «Martema-
THKa», «O0mecTBo3HaHue», « TexHomorus» u «Punomgorus». Kaxngas u3z 3Tux
OpolTIop HAYMHAETCS CO CTaThbU, B KOTOPOM 3KCIEPTHl — OpraHu3aTopsl KoH-
Kypca TOSICHSIIOT crieuuKy paboThl yuuTeNs, B3SBIIETOCS 3a MPOBEIACHUE
3aHSATUH 1O AJIEKTUBHBIM KypcaM, IPUHAISKAIIUM TOW WM UHON oOpa3oBa-
TeNBHOI o6macTu.

Mpb1 HageeMcsl, UTO MPEACTABICHHbIE B COOPHUKE MaTepUasibl IOMOTYT He
TOJNBKO PabOTHUKAM LIKOJI, MPUHUMAIOLIUM YYacTHE B IKCIIEPUMEHTE IO Mpo-
¢bmIpHOMY 00YYEHHIO, HO U aBTOPaM y4eOHO-METOIUYE-CKIX KOMIUICKTOB JJIEK-
THUBHBIX KypCOB IIPU MOATOTOBKE 3TUX KOMIUJIEKTOB K U3JAHUIO C YUYETOM PEKO-
MEHJIAIUN YUUTENEeH-TPAKTUKOB.

s pabOTHUKOB ynpaBiieHU 0Opa3oBaHUs pa3IU4HbIX YPOBHEMH, a Tak-
K€ CUCTEMBI ITEPENIOATOTOBKH KaIPOB MBI BKIIIOUMJIN B IIEPBYIO YacTb COOPHU-
Ka JTOKYMEHTBI, OTpeAeIHBIINE TOPSIOK MPOBeNeHN 1 conepkanne KoHkyp-
ca. HanmeeMcsi, 4TO 3TU JOKYMEHTHI MOTYT MOMOYb MPHU OpPraHU3ALHNH U
MPOBEJICHUN aHAJOTHYHBIX KOHKYpCcOB B cyObekTax deaeparuu, ropojaax,
00pa30BaATEIBHBIX YUPEKACHHIX.

JKxcnepmHublll komumem Konkypca
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SNEKTMBHbIE KYPChI
OBPA30OBATEJIbHOWM OBJIACTU
«ECTECTBO3HAHWE»

A. Kacnparcax,
npedcedamens IKCNEPMHO20 KoMumema
Kouxypca HOIIK

JIxo60i XOpOUIMA YYUTETh, MPENOAAIOIINN OTUH M3 €CTeCTBCHHO-HAYY-
HBIX NPEIMETOB, Ha Bompoc: «YeM OBl B MEPBYIO OdYEpelb BBl 3aHSIIUCH C
YUEHUKAMH, €CITi OBl Y Bac IOSIBIJIOCH HECKOJIBKO CBOOOMHBIX YPOKOB?» —
HENIPEeMEHHO OTBETHUT: MPOBENT OBl MHTEPECHBIN OMBIT, UCCIETOBATEBCKYIO pa-
60Ty, opraHu3oBall Obl IUCKYCCHUIO IO pe3yiabTaTaM MpoJelaHHoro. [eifcTBu-
TENbHO, B pe3yibTare OOpPHOBI 32 HAYYHYIO TOJHOTY MU TOYHOCTH, KOTOpas
Ula MapajuielbHO C MPOIECCOM COKpAIleHUS! YUeOHBIX YaCOB, OTBOJIHUMBIX
06a3uCHBIM y4YeOHBIM IUIAHOM Ha W3yuYeHHE OMOJOTUH, XUMUHM WU (DUBHKH,
LIKOJIBI MIepecTaii MpHoOpeTaTh HOBbIE MPUOOPHI, Ipenapatsl. 3aueM, eciau U
Te, KOTOPBIC COXPAHIIUCH B IIKOJBHBIX KAOMHETAaX «C JYYIIUX BPEeMEH», ITpakK-
TUYECKU HE HCHONb3yroTcsa? «MenmoBas» (Gu3MKa M XUMUs, OUOJIOTHS B JIyY-
IIeM CIIy4ae «IOoJ BHIUK» — BOT Ta PEaTbHOCTh, KOTOpas OBITYeT CEromHs B
MaccoBO# poccuiickoii mkoie. O0beM WHPOPMAINH, COOOMAEMBI YUCHUKAM
Ha JIEKIHAX, KOTOPbIe MBI TOINBKO IO NMPHUBBIYKE HA3BIBAEM YPOKAMH, CTal
TaKOB, YTO Pa3roBOPHI O (OPMUPOBAHUU MHTEIIEKTYAIbHBIX (Ia U MpEeIMeT-
HBIX) YMEHHI TepecTaidi UMeTh CMBICT. [1e yK TyT MpoOYIUTh WHTEPEC WIH
croco0cTBOBaTh (POPMHUPOBAHUIO OCO3HAHHOTO MOTHBA K HM3YyUYEHHUIO OJTHO-
MMEHHOU HAayKU — YCHeTh OBl MOKa3aTh XOTs OBl KPACOTY €€ TeOPH, «BbIYH-
TaTb MaTepUai»...

Ho ¢ nHauanmoM peanusanuu ujed 0053aTEbHOTO MPOo(uIbHOTO oOyue-
HUS B CTapllel MIKOJIe Y YUUTEIeH-eCTECTBEHHUKOB, KaXKeTCsl, MOSBUIICS IIaHC.
KoHeuHO, HUKTO He OCBOOOXKIAeT OT HEOOXOAUMOCTH BBIIOIHITH CTAHAAPT,
HO TIOSIBIJIMICh NMPOMIIIBHBIC MPEIMETHI, 1 MOXHO TOBOPUTH O PEIICHUU MPO-
OIIEMHBIX, UCCIIEIOBATENILCKUX U CHUTYaTHBHBIX 3a/1ay; Telepb MOXHO MOIPO-
60BaTh COOpaTh I'PYMITy MOAPOCTKOB U «IIOJIOMAaTh» C HUMH CTapblil paano-
MIPUEMHUK FIUTH TEPEHECTH MUPOTEXHHYESCKUE OMBITHI CO JBOPa B IIKOJIBHYIO
nabopaTopuio.

OO0mme uenmn, pasHple — 3aJa4n

B sTroMm paspene mpeacTaBiieHbl IPOTPAMMBI 3JIEKTUBHBIX KYPCOB, OTHO-
csamuxcst K obpazoBaTensHON obiactu «EcrecTBo3HaHme». Bece oHn opueHTH-
PpoOBaHbl HA KOMIICHCAIIUIO 0003HAaYEHHBIX BEBIIIIE ):[e(bI/IHI/ITOB. Bce onu crassar
repea coboit oOlue 1eau, HO peraroT pasHbie 3agauu. OO0beIUHSS MTPOTrpaM-
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MBI 10 OOIIMM 3aJadaM, MBI MOXXEM YCIOBHO pa3OWTh NpeNCTaBICHHBIC B
CcOOpHHUKE MPOTPaMMbl Ha TPU TPYIIIHL.

K OCHOBHBIM JOCTOMHCTBAM MEPBOil FPYNNbI IPOTPAMM CIIEAYeT OTHECTH
Mpex/Ie BCEro TO, YTO UX aBTOPHI MpeqIaraloT He IPOCTO MOKAa3bIBATH Jie-
MOHCTpPAI[MOHHBIE SKCIEPHUMEHTH! U/UIK AeNaTh (GPOHTANbHEIE TA00PAaTOPHbIE
paboThl (UTO caMo 1Mo cebe OYCHBb HEIUIOXO), 4 OPUCHIMUPOBAMb YUUMENd HA
6bINOIHEHUE PABOmM, KOMOPbIe HOCAM UCCAe006AMENbCKUIl Xapakmep. DTO JOJI-
JKHO, TI0 MHEHHUIO UX aBTOPOB, MO3BOJIUTH YUUTEIIO PEIIUTH 3a/1a4y Pa3BUTHS
YUYCHUKOB, CO3JIATh YCIOBHS JJIsI IPUOOPETEHUS UMH OIBITA YYaCTUS B yueo-
HOM HCCIIeJJOBaHWUU. B Xoe BBINOTHEHUS MOJOOHBIX pabOT MM IPEICTOUT
MIPHOOPECTH OMBIT PAaOOTHI C PA3TUYHBIMUA HMCTOYHUKAMH HWH(MOpPMAIUH, II0-
CTAaHOBKHM W ONMCAHUS 9KCIEPHMEHTOB, M T.I. U T.II. — B IIKOJIE CO3JAIOTCS
yCIOBHUS I POKAEHHS Oyaymux (pU3MKOB-3KCIIEPUMEHTATOPOB, HHKEHEPOB.

ITporpaMMBeI 3THX KypCOB ITOMOTYT yYeHHKaM BOCIOJHHUTH 3HAHHS pAAa
MPEIMETOB U SIBIICHHH, KOTOPBIE NMEpecTanu ObITh aKTYalIbHBIMH C POCTOM
TEeXHHYECKOTO Iporpecca. Tak, paHbpllle MPAaKTUYECKU KaXKABIH MaJIb4MIIKa
3HAJI, Kak paboTaeT GOTO3IEMEHT, TaK KaK OH IOJIb30BaJICSA 3KCIIOHOMETPOM.
Teneps GBITOBOI (hoTOAMMmapaT caM yCTaHABIMBAET PEKUM CheMKHU. [TosToMy
OUCHb YMECTHBIMH KaXXyTCsl paboThI ¢ hoToareMeHTOM. JItonu nepecranu camu
PEMOHTHPOBATH OBITOBBIEC MPHOOPEI, B CETSAX HE «CKAYeT» HAIIPsDKEHUE, U COBpe-
MEHHBI{ IOJPOCTOK HUYETO HE 3HaeT 00 aMIlepMeTpax, OMMeTpax 4 T.A.
A OTKyza e NMapHUIIKE y3HaTh, YTO Y HErO TeXHUYeckwid ckian yma? ['ne on
MTOBO3UTCA € TeM ke ommeTpom? Ha momoOHoM kypce, koHeuHO *ke. CremoBa-
TENIbHO, 3TOT KypC BBINNOJNHSAET M 3a/1adyy OPHUEHTALMM Ha TEXHHYECKHE IIpO-
(eccun.

ABTODEI BTOPO#i Ipynnbl IPOTPAMM 8 Kauecmee OCHOGHOU ueau onpedens-
10m peutenue npoodnemMvl opzanuzauuu 000oulaOUez0 noemopenua. PemmTs 3Ty
mpoOieMy MpeaaraeTcss HeTPaIUIMOHHO: M3y4as IOCNIeNOBATEIbHO MOIETH
13 PA3NUYHBIX pa3leNoB (U3NKU WIN B IPOIECCe BBIMOTHEHHS psna QyHaa-
MEHTAJIbHBIX OKCIEPHUMEHTOB. B mpoliecce KypcoB JaHHOIO BU/A HMIKOJIBHUKH
CMOTYT PACIIUPHUTH CBOU MPEACTABICHUS O S€CTECTBEHHBIX HayKaX, MO-UHOMY
B3IJISIHYTh Ha POJIb 9KCIIEPUMEHTA, OCO3HATDH X0/ IIpoliecca MO3HAHUS YeIoBe-
KOM IIPHPOJBI, IEPEOCMBICTUTD, «IIPUCBOUTEY» BPOZIE OB YK€ 3HAKOMBIC ITOHS-
THsI, 3aKOHBL

B mporpamme 3TOH T'pyHIIbI TOCTATOYHO HETPATUIIMOHHBIA I OTede-
CTBEHHOM IIKOINIBI MOPSIOK M3JIOKEHHs MaTepuaia: cHadajla HAeT OOCykie-
HUe OOIIMX MPHUHITUIIOB IIPOBEICHNS €CTECTBEHHO-HAYYHOT'O SKCIIEpUMEHTA (Ha-
OmrofeHne, MOJCNMPOBAHNE), a 3aTeM HAaH HPAKTUKYM (AN yYeHHKA) |
MOSICHEHNS K HeMy (ISl y4uTens). DTH IPOrpaMMbI COAEP)KAaT MHOTO HOBBIX
JUTS HaIIeH IKOJIBI METOANYECKUX IIPUEMOB, UeH, KOTOPBIE HE MOTYT He OBIThH
MIOJIE3HBl YUUTEIAM-IPAKTHKAM.

ITpumeHeHne Bcex 3TUX NPUEMOB B KOMIUIEKCE AOJDKHO paboTaTh Ha
HMHTErpalfio HayK 0Opa30BaTENbHON OOJIACTH Yepe3 OCBOCHHE XapaKTePHBIX
JUTSL €CTECTBOMCIIBITATEIIS YMCHHIA:

* BIIaJICHWE LUKIOM NOo3HaHMS ((akThl, TUIOTE3a, IKCIEPUMEHT, CIeA-
CTBUS);

* MpoleccyadbHBIMI YMEHUSMHU (HAOMIOAaTh M U3Y4aTh SIBJICHUS, OIIH-
CBIBATh PE3yJIbTaThl HAOIIONCHMS, MOAEIUPOBATE SBJICHHUE, OTOMPATh
HY>XHBIE MPUOOPHI, BBINOIHATH U3MEPEHHUE, ONMPEACISTh MOPSAOK IMO-
I'PEIIHOCTH, MPEACTABIATh PE3yJIbTAThl U3MEPCHHUN B BHIE TaOIHMIl U
rpaduKOB, AeNaTh BBIBOIBI, OOCYXKIATh PE3YJIbTAThI IKCICPHMEHTA).

DTy rpymiy mporpaMm Helb3s PEKOMEHIOBATH TOJIBKO LTS MPOGITEHBIX
€CTECTBEHHO-HAYYHBIX WA TYMAaHUTAPHBIX KIIACCOB. DTH KYPCHI TO3BOJISIOT yde-
HUKY y3HATh OO WMCTOPUH PAa3BHUTHUS €CTECTBEHHBIX HayK. CIemayeT 3aMeTHUTh,
YTO NPHHAISKHOCTh ITOOOHBIX KypcoB K oOpazoBaTenbHOM obmactu «Ecre-
CTBO3HAaHME» BecbMa yciaoBHAa. OHM HOCAT MHTETPUPOBAHHBIN XapaKTep, WX
MOXXHO OTHECTH M K MCTOpHWH, pusuke, 6uonoruu, Gpuiocohuu oJHOBPEMEHHO.
Ha Moit B3rsm, 3Ty MX OTIMYMTENBHYIO YepTy CIEAYyeT pacCMaTpHBATh Kak
JIOCTOMHCTBO. Yepe3 M3yueHHe TaKOTO COACP)KAHUS MPHUIUTH B (U3NKY WIIH
XMMUIO MHOTHE.

TpeThio rpynmy mporpaMm, MOKHO YCIOBHO Ha3BaTb OpUEHMUPYIOUUMU.
OHH TpeArnoiaraloT 3HAKOMCTBO C OIPEICICHHBIM aCIeKTOM 0a30BOI HAyKH
WIM HAaIpaBJICHUEM HUCCIICIOBaHUS, KOTOpPhIE BO3HUKIM HA CTHIKE JBYX-TPEX
€CTeCTBEHHBIX HayK. OUeHp YacTO MBI CIBIIIIM O TOM, YTO CTapIICKIIACCHUK
cobupaercs cTaTh OMOMU3MKOM WU CHEIHATICTOM B IOJYIMPOBOJTHHUKAX,
OCHOBBIBAsI CBOI BBIOOD TOJBKO Ha MPOUYTCHUH IBYX-TPEX CTPAHHIl B yUcOHU-
ke. K gyeMy 3T0 MHOTZIa IPUBOAMT, MBI TOXKE XOPOMIO 3HaeM. [l n3bexaHus
MTOTOOHBIX OIMMOOK, PACIIMPEHUs KPYro30pa YYeHHKOB U HAITUCAHBI IIPOTpaM-
MBI KypCOB, COOpaHHEIE B TPETHIO T'PYIIILY.

Eme HeckonIpKO 3aMeYaHMH KO BCEM IMPOrpPaMMaM.

Hemnp3s He 3aMeTnTh, YTO MIOOYIO MPOrpaMMy MOKHO OTHECTH K BYM, a
TO U K TpeM IpynIaM OJZHOBPEMEHHO. TeM He MeHee Kakaas U3 MpOorpaMM
MOXET OBITh COPHEHTHPOBAHA HA PEIICHHE OJHOW U3 BBIIICNEPEUNCIICHHBIX
3a4au.

Ere onHa omMuuTenbHAS YepTa BeeX MPECTABICHHBIX IIPOrPaMM — IPaK-
TUYECKU BCE OHU MOTYT HUCIIOJNIB30BATHCS U JJIS YITYOJICHHUS U PaCIIMpPEHHS
3HAHWU YYCHHUKOB IO IpeIMeTaM, OTHOCSIINMCS K 00pa30BaTeNbHON 00IacTH
«EcTtecTBOo3HaHMe», M I oOoramieHus ypokoB mo 6a30BOMy Kypcy. DTO
JTOCTUTAETCS 338 CYET TOTO, UTO:

* B mporpamMmax MpHUBEIEHbI HE COBCEM OOBIYHBIC IS HAIIECH IIKOJIBI
nabopaTopHble PabOTHI;

® celaH aKIEHT Ha ONpPENEICHHBIM THUN PaboTHI, KOTOPBIM CIIETyeT
3aHATHh YYEHUKOB;

* MIpPEACTABIIEH MHTEPECHBI HCTOPUUECKUII MaTepuajl, paccKa3blBaro-
M 0 HAYYHBIX OTKPBITHUIX, OKA3aBIIUX OINpPENENSIIolIee BIMSHIE HA
pa3BUTHE YEIOBEUYECKOM LMBUIA3ALUH.



Hosblii ¢popmaTt y4yeOHBIX mporpamm

CremyeT OTMETUTH, YTO TIPOTpaMMBI KypcoB — mobemuteneit Konkypca
HE COBCEM OOBIUHBI. B HUX HE TOJNBKO TEepPEUnCIIeH MaTepuall, KOTOPBIA Tpel-
CTOUT M3YYHUTh IKOJBHUKY, HO U PEKOMEHI0BaHbI (pOpMbI paboT, MO3BOJISIO-
mye, 10 MHEHHUIO UX aBTOPOB, Hambosee 3(h(HeKTUBHO PEUINTh UMH Xe cop-
MYJTUPOBAHHBIE O0Opa30BATENbHBIC 3aa4H.

Bce mporpamMMbl HAUMHAIOTCSI C MOSCHUTEIBHOM 3alMCKU, B KOTOPOU
ABTOPbl KOHKPETU3UPYIOT LEIM U 3aJa4l Kypca, OMNHMCHIBAIOT JOMUHAHTHBIC
¢bopMbI 00yuYeHHS, MPUBOIAT CXEMBI PACIpElelICHHsT ayAUTOPHOU HArpy3KH
10 TeMaM.

Janee 4eTko ¥ MOAPOOHO MOSICHAIOTCA T€ BO3MOXKHOCTH, KOTOPBIE HMe-
IOTCSl Y YYeHHKa (BapUaHTHI BBIIOJIHEHHS M CHAYM 3aYeTHHIX padoT M T.1.).
Ocoboe BHHMaHHe oOpamaercss Ha (OPMBI OpPraHHU3AINH CAMOCTOSTEIBHOM
paboThL.

Crnenyromuii pazaen nporpammel — «OCHOBHOE conepkaHue Kypca». Ot
TPaIUIIUOHHONW MPOTPAMMBI TIO TOMY WJIM WHOMY TPEAMETY TaHHBIA paslien
OTJIMYAETCS] TeM, YTO HApSIy C MEPEUUCICHUEM OCHOBHBIX COAECPXKATETbHBIX
€IUHUII, KOTOPbIE KypC COCTaBISIET, OH COJIEPIKUT OMMCAHUE OCHOBHBIX IPO-
ueayp, MHGOPMALIMOHHBIX UCTOYHUKOB, TeM ISl JUCKYCCHM, MEpeuucseT
BO3MOJKHBIE BApUAHTHI 3aJaHUN AJII CAMOCTOSTEIbHOW PabOTHI.

Kaxnmas mporpamma o0s13aTeIbHO COJIEPXKUT pazaen «OpraHuzauus u
MPOBEJCHUE ATTECTAllUM YYEHUKOB». B Hell aBTOpBI MONBITAUCH ONPEAEIUTD
LETH IIPOBEICHUS MPOMEKXYTOYHON M UTOTOBOH (opM aTTectanyu, HOpMBI ee
NPOBEJEHUS, TPEOOBAHUS K YPOBHIO JOCTHXKEHUH YUEHUKA, PEKe NAIOTCS MOJ-
pOOHBIE pa3bsICHEHUsI IO OLEHOYHOH IIKaJe.

MHorre mporpaMMsl (MaTepHalibl K Kypcy) CHaOXeHBbl TePMHHOIIOTHYE-
CKHMH CITOBAPSIMH, KOTOPEIE, [I0 MHEHUIO ABTOPOB, JIOJDKHBI TIOMOYb YUUTEISIM
U yYEHHUKaM OPHUEHTHPOBATHCS B MHOTOOOPA3WM OIpENeIeHUH ONHUX M TeX
K€ TIOHSITUM.

Henp3st He 00paTUTh BHUMAHUE HA TO, UYTO aBTOPHI MPAKTUYECKH BCEX
Y4E€OHBIX IPOTPAMM IMpEIIaraloT «OCBOOOIUTHY» KOMITBIOTEP M3-3a XKEJIE3HOU
JIBEpPH IIKOJIHHOTO KaOWHeTa MH()OPMATHKM U MOKa3aTh, YTO ITOT MPUOOP
MPUTOJIEH HE TOJIbKO ISl MPOrPAMMUCTOB U «UIrpylIek». CpaBHEHHE MOJAEb-
HBIX U HATYPHBIX 3KCIIEPUMEHTOB, 00paboTKa U MpelCTaBIeHHUE Pe3yIbTATOB
HCCIIeIOBaHNMN, MOUCK MH(GOPMALUU B INpEIaraeMbIX YYeOHBIX MpPOrpaMMax
Uy B ceTu VIHTepHET [UIsl pelieHus] KOHKPETHOH 3aJayl — BOT JAJIEKO He
TTOJTHBIH TIepedeHb paboT, KOTOPHIH MPEICTOUT MPOAEIaTh YUUTEIIO, eClii OH
OpraHU3yeT B IIKOJE MOJOOHBIA 3JICKTHBHBIN KypC.

Hosble Kypcsl — HOBBIE
oOpa3oBaTe/ibHbIE TEXHOJIOTHH

MBI cTpeMUIINCh MOAOUPATH MPOrPAMMBI TaK, YTOOBI yUUTENS, KOTOPBIE
110 HUM OyIyT paboTaTh, UCIIOJIB30BAIN aKTHBHBIE (POPMBI OpraHU3aLuy y4eo-
HBIX 3aHATHIA: MPAaKTUUYECKasi U CAMOCTOSITENIbHAS HCCIe0BaTeNbCKast paboTa;
Mpe3eHTalysl pe3ylIbTaTOB, Y4acTUE B AMUCKyccusaX U T.n. M3BecTtHo, 4TO HC-
MIOJIB30BAHUE 3TUX (POPM MO3BOJISIET YUUTEIIO PELINTh 3a4ady BCECTOPOHHETO
pPa3BUTHS YYEHHWKOB, CO3IaTh YCIOBUS [UISI MPHOOPETEHHS WMHU HE TOIJBKO
MIPEIMETHBIX, HO W MHTEUICKTYaJIbHBIX YMEHWH: OBIAICHHS HaBBIKAMH YCT-
HOU U NUCbMEHHOH peud; YUEHUEM KaK IIPOLIECCOM, IO3BOJIIOIIUM HCIIONb30-
BaTb YCBOEHHOE, 3HAHUEM KaK JMHAMHUUYECKOM CTPYKTYypOH YMCTBEHHBIX IEi-
cTBuit U T.4. Hag aTumu mpo6neMamMu, KOHEUHO, pabOTAIOT yUuTess U 0a30BbIX,
1 (haxyIbTATUBHBIX KypCOB, HO B 3THUX IpoTrpaMMax OOO3HAUCHHBIE BBIIIE
MpoOseMbl 3asIBICHBI KaK IJIaBHBIE.

ITonbupas TakuM oOpa3oM MPOrpaMMBbl JTEKTUBHBIX KYPCOB, MBI HaJes-
JIUCh, YTO MPHOOPETEHHBIH yUUTENSIMU MOJIOKUTEIbHBIN ONBIT OyIeT MepeHe-
CEH M Ha 3aHATHS 10 0a30BbIM IpeaMeTaM. M Torga v yduTensM M y4YeHUKaAM
CTaHeT Ha ypOKax HMHTEpECHee.

k ko

B pazoene «Ecmecmeosnanue» npeocmasnenvt 10 npozpamm no Kypcam, co-
nposodicoarowum npenodasanue uzuxu, xumuu, ouonozuu u koaozuu. Ilo Bcem
nmporpaMmaM HamucaHbl y4eOHblE MOCOOUS, KOTOPBIE, MBI HAJEEMCs, B CaMOe
Omkaiiree Bpemst OyayT m3maHsl. IIpencraBuM HX KpaTKo.

IlepBasi rpynna KypcoB — mpakTHYeCKHe, J1a0OpaTOpPHbIe PadoThI ¢ dlle-
MEHTaMH HCC/IeIOBaHusI — caMmas MHOrouucieHHas. IIporpaMMsl KypcoB 3Toi
CPYIIBl OTIIMYAET TO, YTO OHHU IOCTPOCHBI MOIYIbHO. Kamwlii u3 MojyieH,
COCTaBJIIFOLIMX MporpamMMmy (OOBIYHO MOIYNTE M BBEICHHE), MOXKET BBICTYIATh
KaK CaMOCTOSITETIBHBIA KypC. DTO TMO3BOIISET HCIONB30BATh IPOTPaMMy U IS
0000Imaromero moBTOpeHus (BCs mporpaMma), M s MpeanpodIbHON TOATo-
TOBKH (OfHA ee 4acTh). Bo Bcex 3TMX Iporpammax COAepXaTcs MPaKTUKYMBI,
KOTOpBIE MOTYT HCITOJIB30BATHCS YUUTEIIEM UTS IperofaBaHus 0a30BOTO Kypca.

K 53T0li rpynne MOXHO yCIOBHO OTHECTU CIELYIOLIUE POIPAMMBIL

1. «3mepenus ¢pusnueckux Beanmuun» (C. Kadapauna, H. ledep)

ABTOpBI BBICTPOWIIM CBOI KypC TAKUM OOpa30M, YTO YUEHHKH, €rO MOCEIIAlo-
II1e, MOTy4aT BO3MOXKHOCTD YIOBJIETBOPUTh MHIUBHAYATIbHBIN HHTEpEC K (pU3MKe,
TEXHUKE TPH MPOBEICHUN CaMOCTOSTEIBHBIX 3KCIEPHMEHTOB.

IIpakTrueckre pabOTHI, COCTABISIONINE KyPC, TOJOOPAHbI TaK, YTO y4a-
LIMIACS CMOXET MO3HAKOMUTBCS C BUIAMH JESTEIIbHOCTH, SIBIISIOLIMMUCS Be-
IyIIMMHA BO MHOTHX HHXXEHEPHBIX M TexHHUYecKux mpodeccusax. Takoil mox-
X0, IO MHEHHIO aBTOPOB, MOJDKEH IIOMOYb YYCHUKY CHENIATh 0OOCHOBAHHBIH
BBIOOp MO JajJbHEHIIero o0y4YeHus: U/ MpopecCHOHATBHON JIesTeNb-
HOCTH.



2. «Pu3nka: HaOII0/IeHNe, IKCIIePUMeHT, MoaeanpoBanue» (A. Copokun,
H.Toprammna, E. Xogoc, A. Yuranon)

Kypc BbICTpOEH TakuM 00pa3oM, UTO YYEHHK, ero MOCelalouil, OyaeT
CaMOCTOSITEIIbHO BBITIOJIHATH JEMOHCTPAIIMOHHBIE 9KCIIEPUMEHTHI, JIabopaTop-
HbIE U MPAaKTUYECKHe PabOThl, 3aHUMATHCS KOMITBIOTEPHBIM MOAEIUPOBAHUEM
(bU3UYECKUX TPOILIECCOB.

OTO NOJXKHO MO3BOJIUTH €My HE TOJIBKO PACIIUPUTH U YIIIyOUTH 3HA-
HUS 0 (U3HMKE, HO U Pa3BUTh YHHUBEPCAJIBHBIC CIIOCOOHOCTH: HAYYUTHCS
rpaMOTHO BECTH HAOIIOJEHHUE; MoJydyaTb, 00pabaThiBaTh U CUCTEMATHU3H-
poBaTh JAHHBIE, CTPOUTh HA UX OCHOBE TEOPETHUUYECKUE MOJEIU — IPYIH-
MH CIIOBaMH, MIPOBOIUTH CAMOCTOSTEIBHO IOJHBIN UK y4eOHOTO HccIe-
JOBaHMUS.

3. K 3Toif e rpyrmnie MOXHO OTHECTH M TIPOTrpaMMy Kypca «IKoJIornuec-
knii mpakTukym» (C. AnekceeB, H. I'pyzaeBa, J. I'ymuna)

JlanHas mporpamMma MO3BOJIUT TBOPYECKOMY YUMTENI0 OpraHU30BaTh 3aHs-
THUS TI0 BECbMa aKTyaJIbHOM MpoOIieMe — 3KOJIOTHH OKpYyskaroiei cperabl. CoBpe-
MEHHBIE CTapIIEKIACCHUKU CNBIIIAT 00 3KOIOTHUEeCKUX MpobiaemMax MHOro abcCt-
PAKTHBIX pa3roBOPOB, HO HE MOTYT OLIEHUTH OCTPOTHI mpobiieMbl. ConepikaHue
JKe MPAKTUYECKUX PabOT, COCTABISIIOLIMX HACTOSIIMN Kypc, MpeaycMaTpUBAaeT
peasIbHYI0 IPAKTHKO-OPHUEHTUPOBAHHYIO NESTENIbHOCTh YUYAIMXCSl MO IKOJIOTU-
YECKOM OIIEHKE OKpPY)KaIoLIeH cpesbl, camMopa3BuTHIo ydamuxcd. Ilpeanonaraer-
CS1 U BBINOJIHEHUE YYAIMMHCS COLMAIBHO 3HAUMMBIX ITPOEKTOB, HAIIPABIIEHHBIX
Ha peaJIbHOE YIIyUIIEHUE 3KOJIOIMUYECKOTO COCTOSIHUSL CBOETO HEIIOCPEACTBEHHOIO
OKPY/KEHMSL.

4. O4eHb OXOXKUM IO LIEJISIM, PELIAEMBIM 3a/lauaM SIBJISETCS Kypc «JKo-
Jgorus B 3kcnepumentax» (E. ®enopoc, I'. Heuaesa)

Ilenp ero — OCBOEGHHE METOMOJIOTUM M METOAWKH OHMO3KOJIOTHYECKOTO
9KCIIEPUMEHTA, TPHOOpETeHNE YUAIIMMHUCS TPEACTABICHUN 0 Mpodeccusix, CBsi-
3aHHBIX C JEATEIBHOCTBIO B cepe «4eloBeK — Mpupoja». Bmpouem, 3ToT
KypC MOXHO OTHECTU M K TPEThed TpyIIIe.

Bo BTOpYI0O rpynmy Mbl OTHECIM KYpPChl, HAJIM4YHEe KOTOPBHIX B Y4eOHOM
IU1aHe MOMoraeT pelIuTh Npo0JeMy 0000IIeHHs] MaTepuaia, U3Y4eHHOTO y4e-
HUKaMH B 0a30BbIX npeamerax. Ha mepBulif B3risg 3To mporpaMMsbl, BecbMa
He MOXOXUe ApYr Ha Apyra.

5. «Ucropusa xumum» (E. CaBunkuna, O. Jlorunosa, C. IlioTkun)

OCHOBHBIM COJIEpKAaHHUEM Kypca SIBIISIETCS 3HAKOMCTBO C HCTOpHEH OT-
KPBITHI B 00JaCTH XMMHH, OKA3aBIIUX OIPEHEIIONIee BIUSIHIE HA pa3BUTHE
YEJIOBEYECKON LIUBWIN3ALUY.

Ha cemuHapckux M NpaKTUYECKUX 3aHSATUAX, B IPOLIECCE MOATOTOBKU
pedepaToB M AOKIANOB MO M3OpPAaHHBIM TeMaM, BBIIIOJHEHMS OMBITOB C HC-
MOJIB30BAHUEM MPOCTHIX MPUOOPOB M MHCTPYMEHTOB, aHAJIN3a MOJNYyUYCHHBIX
9KCIEPUMEHTAJIBHBIX PE3YJIbTATOB CTaplIMe IIKOJIBHUKHU JENIal0T BBIBOABI OT-
HOCHUTEJIbHO 3HAYUMOCTU OTHEIBHBIX TEOPHUH, IKCIEPUMEHTOB ISl PA3BUTHUS
XUMHM KaK HayKH.
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6. «®yHIaMeHTA/IbHbIE JKCIlepuMeHThl B ¢u3nueckoii Hayke» (H. Ily-
peimieBa, H. IllaponoBa, /I. Ucaes)

OdeHb ITOOTBOPHOM MPEACTABIAETCS MIEd aBTOPOB MOCTPOUTH 0000-
aromee MoBTOpeHne 0a30BOro Kypca (M3MKM Ha M3Y4eHHH (yHIAMEHTAJIb-
HBIX OIIBITOB. DTO JOJKHO IO3BOJIUTH YUEHHKY ITO3HAKOMUTKCS, C OAHOI CTO-
POHBI, C UCTOPHEH pa3BUTUS (PU3UKU, CTAHOBJICHUEM U 3BOJIIOIMEH (prU3nIecKoit
HayKH, a ¢ APYroil — c OGHorpadusMU yYEHBIX M TE€M CAMBIM IPEICTABHUTH
(U3UKy B KOHTEKCTE KYJIBTYPHI.

Hx u3yveHHe JOIDKHO TAaKXKe IIOMOYb €My CO3HATEIFHO BBIOPATH MPOGIIH
JANBHEHIIEro OO0y4eHHs WIH MPOodeCcCHOHATBPHON NesTeIbHOCTH. MaTtepuaisl,
MIPEJCTABICHHBIE B HUX, IOMOTYT YIHUTEII0O OOOTaTUTh 3aHATHS YUYAIIHXCS IO
00s13aTeTTFHON IIPOTpaMMe MIPIMEPaMH U3 ICTOPUN €CTECTBEHHO-HAYYHBIX OT-
KDPBITHH, Taf0T KOHKPETHBIC MPEIIOKEHUS (TEeMBI) U IPOBENCHUS WHINBU-
JyaJTbHBIX 3aHATHI IO MHTEpecaM C yJaIluMUCH.

TpeTssi rpynna — opueHTHpYIOINE, H/WIN aceKTHBIE, KYPChI.

7. «buodusuka: ucropusi, OTKpPLITHS, cOBpeMeHHOCTh» (A. bpuiabkos,
3. XoJocrtoBa, B. ®umon)

HauunnaeTcs kypc ¢ TOro, 4YTo y4eHHKaM PACCKA3bIBAETCA O 3apOXKICHUU
O6mopu3uKH, TEPBBIX MOMNBITKAX KOJIMUYECTBEHHBIX M3MEPEHUH XapaKTEPUCTHK
U TapaMeTPOB OMOJIOTUYECKUX OOBEKTOB U CHUCTEM, MPUMEHECHUS (PH3MUCCKUX
3aKOHOB U1 OOBSICHEHUS (DM3MOJIOTHYECKUX (QYHKIMI B OPraHU3MeE, HCIOIb-
30BaHUs (PU3MUYECKUX MPUOOPOB LISl U3YUCHUS JKUBBIX OPTraHU3MOB.

3ateM peuyb WOCT O CTAHOBIICHUH M Pa3BUTHH OMOMDU3NIECKUX HCCIEHO-
BaHHU W, HAKOHEI], 0 HOPMUPOBAHIH CAMOCTOSTEIFHBIX OMO(MU3NIECKIX IHIC-
IUATLTAH.

Ha aroii 6a3e yuntenb MoxeT BecbMa 3¢ dekTuBHO mpoBectu 06001IIe-
HUe 3HaHUH, MOJTYYEeHHBIX YUEHMKaMH Ha BCEX NpeaMeTax oOpa3oBaTelbHOM
obnactu.

8. «Knerku u tkaum» (. O6yxoB, B. Kupuienkoa)

ITpemnaraeMplil 91eKTUBHBIN Kypc MOAACPKUBAET U YIiIyOsseT 0a30BbIe
3HAHUS TI0 OIPENEICHHOMY aCIeKTy OHOJIOTHU.

ABTOpBI POrpaMMBI BBICTPAUBAIOT €€ TaK, YTO KOHKPETHBIC 3HAHMS,
pruoOpeTaeMple YICHUKOM MPH U3YYSHUH JAHHOTO Kypca, SBILIFOTCS KIIFOUOM
K TIOJYYCHHIO HOBBIX 3HAHHIA, IPHYEM peub UAET He 00 OTAENbHBIX 3HAHUSIX,
a 00 ux cucreme.

9. «Ilnazma — 4verBeproe cocrosinue BemectBa» (B. Opaos, C. [do-
POKKHH)

M3ydeHne 3TOro 3MeKTUBHOTO Kypca HAIIPaBIICHO HAa Pa3BUTHE MPEACTAB-
JICHUH MIKOJIBHUKOB O (pM3WYECKON KapTHHE MHpa, paclIipeHne, yriryoneHne u
0000111eHIe 3HAHUI O CTPOCHUM BEIIECTBA, PA3BUTHE ITO3HABATEIBHBIX MHTEpE-
COB, MHTEUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTE.

W Haxowren, eme o0 ogHON MporpaMme, KOTOpPasl COCTABIISIET HCKJIIOYe-
HHe, CKopee IMOATBEpKAAlollee MPABWIO. DTa MPOrpaMMa 3aHHUMAaeT COBEp-
LIEHHO 0c000€ MECTO B PSAY JIEKTUBHBIX KYpPCOB.
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10. «XuMusi, HCTOPUS, UCKYCCTBO: MEPEKPECTKH W B3aUMOJeiiCTBUDY
(A. Turosa)

ConepxaHne Kypca MMeeT MHTeTPUPOBAHHBIA XapakTep. OH MOXeT
paccMaTpUBaThCS U KaK IMOAJEPKUBAIONIMIA U3YYeHHE OCHOBHOTO Kypca XH-
MHU B PaMKaX e€CTeCTBEHHO-HAyUHOTO MpOo(duis, U KaK Kypc, CIy>Kallui BbI-
CTpaMBaHHUIO WHIWUBUAYAJIbHON 0Opa30BaTEIBHOW TPACKTOPHH yYallerocs,
obyuarolierocst Mo Jr0oMy U3 Ipoduieii, B MepByI oYepeab — I'yMaHUTAp-
HOMY.

Kypc HampaBieH Ha pa3BUTHE OOILICH KYIbTYpPBI, paclIMpeHHe U yriryo-
JICHUE TPEIMETHBIX 3HAHUI 110 XMMHUH, Ha Pa3BUTHE OOIINX IPHEMOB HHTEI-
JIEKTYaIbHOH IEATeNbHOCTH WU IIO3HABATEIHHONH aKTUBHOCTH W T.O. M T.IL

MBI gymaeM, 9TO €CIH YYUTETh PEIIUTCS IPEOTONIeTh CIOXKHOCTHU, CBS-
3aHHBIE C IMMOJATOTOBKOM K MPETOAaBaHUIO 3TOTO Kypca, TO OH CMOXKET PEIINTh
MHOTHE KaK MpeIMeTHble (HApUMep YCTAaHOBJICHUE CIEIU(PUKU B3I XH-
MHKa Ha IPOILECCHI, MPOUCXOAIINE B OKPYKAIOIIEM MHUpE), TaK M 00pa3oBa-
TeJIbHBIE 3aJa4H.

ITOJAPOBHbLIE
ITPOI'PAMMBbI
IJIEKTUBHbBIX
KYPCOB



KJIETKU N TKAHU

JI.K. Obyxos,

0-p. buon. nayx, npogpeccop Kageopsvl Yyumono2uu U SUcmoaouu
Canxkm-Ilemepbypeckoeo 20cyo0apcmeeHH020 yHusepcumema
B.H. Kupunenxosa,

3agedyiowas Kabunemom 6uoI02UU

Icxosckoeo obracmmnozo HITKPO

AHHOTALIMA

B cocra YMK «Kierku 1 TkaHU» BXOAMT IporpaMma Kypca, yuyeOHoe
rocobue «KIeTKn 1 TKaHW», MPAKTHKYM C TE€M XK€ Ha3BaHHEM, METOAMYECKOE
mocoOue IS yUUTEIs.

IIporpamma xypca HaUMHAETCS C aHHOTALIUH, TJI€ PACKPBITO MECTO, KOTO-
poe 3aHMMaeT IpeAaraeMblil SJIEKTHBHBIN Kypc B yueOHOM IUTaHE, OIpeaee-
HBI TIJIH, 33/1a4d, CTPYKTypa Kypca, MepeurciIeHbl OCHOBHBIE ()OPMBI OpraHu-
3aI[UU Y4eOHBIX 3aHSATUH, OCOOEHHOCTH Kypca.

B anHHOTamuu yka3zaHo, UTO KOHIIETIIUS MOJEPHU3ALMNH POCCHICKOTO
00pa3oBaHMsl NIpeNyCMaTpPUBAET MEPEXO]] Ha Pa3BUTHE BAPHATUBHON CUCTEMBbI
00pa3oBaHMs Ha CTapliell CTYNEHH OOydYeHHsS B IIKOJIE, YTO MpeArojaraer
BO3MOXXHOCTh BBIOOpa OTIEIBHBIX 3JIEKTUBHBIX KYpPCOB, MIOCTPOCHNE UHIUBU-
IyaTbHBIX 00pa30BaTEIbHBIX MapIIPYTOB.

[IpennaraeMslil 3IEKTUBHBINA KypC MOAACPKUBACT M YIIIyOIseT Ga3oBbIe
3HaHus 1o Ouosoruu. OH npeaHasHauveH s ydammxces 10—11 xmaccoB rum-
Ha3Wi, JINIEEB, KO eCTECTBEHHO-HAYYHOTO (MEIMKO-0MOIOTHIECKOTO) IPO-
¢uns 06mmeoO6pazoBaTENPHON INKOINBI, 4 TaKKe YYaIIUXCs, MPOSBIISIOMINX
WHTEpeC K IUTOJOTUU. M3ydeHue 3JIEKTMBHOTO Kypca IOMOXET IPOBEPUTH
1eNIecO00pa3HOCTh BhIOOpa Mpoduiis JanbHeNIero oOyueHus u npogeccro-
HAJIbHOHM NIeSITeTbHOCTH BBITYCKHUKA CPEOHEN IIKOJIBI.

Kypc omnmpaercs Ha 3HaHHMS U yMEHUSs, MOJTYYEHHBbIE YYaIIUMUCS MPH
u3yyeHun Oumonoruu. B mponecce 3aHATHII mpennojaraercs mpuoOpeTeHue
y4alluMHUCS OIbITAa MOMCKAa MHGOPMALIMY 110 MpejiaraeMbIM BOMpPOCaM. Yuya-
LIMECs] COBEPLICHCTBYIOT YMEHUsI TOJATOTOBKU pedhepaToB, AOKIAIOB, COOOIIIe-
HUI MO0 U3OPAaHHBIM TEMaM.

Benymumu dhopMaMu 3aHATHI CTAaHYT WHTCPAKTHBHBIC 3aHSTIHS, IIpUMe-
HEHHE KOMITBPIOTEPHBIX TEXHOJIOTHIA, CEMHUHAPHI, TaO0OpATOPHBIC U IMpaKTHUec-
ke paboTel. Bo3MOXXHO BO3HHMKHOBEHHE AMCKYCCHH, Tae OyayT oOCYXICHBI
pa3IMyHbIe TOUKH 3PEHUS 1O W3yd4aeMbIM BOIIPOCAM.

ABTOpPBI TPOTPaMMBbI M YIeOHBIX IMOCOOUN MMOHUMAIOT, YTO KOHKPETHBIE
3HAHUS SBIISIOTCS KJIIOYOM K TMOJIyYEHHIO HOBBIX 3HAHHI, MpuueM He Habopa
3HaHUH, a cucTeMbl uX. [lepen BBITYCKHMKOM M YYHTEIEM, BEIyIIUM KYpC,
CTaBUTCSA 3a/1a4a HAYYUTH CIPABIATHCS ¢ MTOTOKOM HOBOH MHpOpMauu. ITO
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MIpeXIe BCEro MPHOOpeTeHne CIIOCOOHOCTH MCKATh U aHAJIM3MPOBATh MHGOP-
Manuio. BaxHelimas 3agada nmegarora He MOAaBUTh, 4 PA3BUTh MHIUBUIYaIIb-
HOCTb YYEHHUKOB. DTOMY CIIOCOOCTBYET PACCMOTPEHUE KaXI0TO SBJICHUS Ipe/-
JIaraeMoro Kypca € pa3HbIX TOUEK 3PEHMs], TOMYCTUMOCTh HECKOJBKHX TOUYEK
3peHHs IO OJHOMY BoIIpocy. MeToanyeckoe Mocod0me IpeiyiaracT COBMeECT-
HyI0 paboTy YyUEHHKOB MO MOJYYESHUIO 3HAHUH (AUAIOr0OBYIO, IPYIIOBYIO, KOJ-
JIEKTUBHYIO), UTO pa3BUBaeT KOMMYHHUKATHBHYIO KOMITETEHTHOCTh yUaIHXCS.

YuyebHble nocodus MpelycMaTpUBAIOT BHAYAIe TIOCTAHOBKY BOIIpOcCa, MPo-
OIleMHOH CHTyalMM, MOTHBAILIMIO, 3aTeM OOCYXIEHHe, pelleHHe 3amad, Ipo-
6iieM. M3yyeHue BOIPOCOB AOJKHO BECTHCHh Uepe3 aKTyalIU3alUi0 JIMYHOCT-
HOTO OINBITA YYaIIUXCsl, KOHKPETHBIX HATJISUTHBIX 00pa30B K aOCTpaKTHBIM
00001IeHUSIM. YUEHUK Ha 3aHSITUSIX — AKTHUBHBIM yYACTHUK COOBITHI, MMO3HA-
HUS Ha YpOKe.

Vyammmes 1o KaxI0H U3 U3ydaeMbIX TeM Ipeiaraercsl ClucoK JITepa-
TypeI U caiiToB B MHTepHeTe. Takoif moaxoa obecreunBaeT HaISKHOCTh 3Ha-
HUN, pa3BUTHE YYallUXCS MO MHIUBUAYAJIbHBIM 0O0pa30BaTEIbHBIM MapuIpy-
TaMm. KaXIplif YIeHUK MOXET HAWTH OTBET HA CBOM BOMPOCHL. JlesaTenpbHOCTh
YUEHHKA HaMpaBiseTcsd METOAUYECKUM amlapaToOM: BBIJIEICHBI KIIIOUEBBIE
MTOHATHS, UMEIOTCS CIIPABOYHBIA MaTepuai, 3afaHus K wurocTpanusMm. Cu-
cTeMa TBOPUYECKUX BOINPOCOB MPUYyUYAET YUYEHHMKA pellaTh MPOOJIEMBbI, HCIIONb-
3ysl TIOJyYeHHbIE 3HAHUS.

B mxonax, rae HeT MpodUIBHOrO OOYYEHHs], YUUTeIb OMOJIOTHMH MOXET
HCITOTIB30BATh MaTepHajl YUeOHOTO TIOCOOMS, TPAaKTUKyMa M METOIMYECKIE PEKo-
MEHJAIMU [T oOorauieHust ypokoB 6a30BOro Kypca. 9To MOBBICUT YCIIEUIHOCTh
yuamierocs npu caade EI'D. JlanHble mocobust MOTYT OBITh MCIOJIb30BAHbI y4a-
LIMMICS UT CAMOCTOSITEIbHOW paboThl 1o pasnmenam «KIIeTKu, TKaHI».

IIporpamMma mpenycMaTpuBaeT ABa BapHaHTa INIaHUPOBAaHUA: 32-ya-
COBOI Kypc U 65-yacoBol (M3 HUX 4 Wi 3 4 — pe3epBHOE Bpemsi). Bapuatus-
HOCTh CTPOUTCS Ha Pa3IMYHOM OOBEMe TEOPETUYECKOTO MaTepHalia, a TaKkKe
KOJIMYeCTBe J1aDOPATOPHBIX U MPAKTHUECKUX PaboT.

Yactu kypca: obmas rurosiorust (ouosorust kiuetku) — 38 (17) 4.; cpas-
HUTeNIbHAS (IBOJTIOUMOHHAS) TUCTOJIOTHS (YUueHHE O TKaHSX MHOTOKJIETOYHBIX
opranusmoB) — 27 (15) u.

ITosicHuTe/IbHASA 3aNKMCKA

IIpennaraeMerii Kypc ImpeaHa3HAdeH UL yJalIuxcs MpoQUIbHBIX KIac-
coB (10—11 xmacc) cpemHuX KO, THMHA3WA U JIUIEEB €CTECTBEHHO-HAYYHOTO
U MEINKO-OMOJIOTHYEeCKOro HampaBiieHHs. VI3BeCTHO, YTO B COOTBETCTBHH C
onobpennoii [TpaBurensctBoM Poccuiickoit @eneparu « Konmemniueit moaep-
HU3allUU poccuiickoro obpa3zoBanus Ha nepuon 1o 2010 roma» Ha crapiuei
CTyHeHH o0011e00pa3oBaTeIbHON MIKOJBI MpeaycMaTpuBaeTcsl MpoduibHoOe
o0yuenue crapiuekaaccHukoB (10—11 xmaccer). CtaBuTcs 3ajaya CO3daHUS
«CUCTEMBI CHCIHMAIM3UPOBAHHON MOATOTOBKU (IPOPHIBHOrO OOYyYEHUs) B
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CTapIIMXx Kiaccax o0ImeoOpa3oBaTENbHON IIKOIBI, OPUEHTUPOBAHHON Ha HH-
JTUBHUIYaTH3aIMI0 OOYYEeHUSI W COLMAHM3AIMIIO O0yJarOIIUXCs».

OCHOBHOII 1Ie/TBIO Kypca SIBJISETCS CO3/IaHNe YCIOBUM U pAa3BUTUS TBOP-
YECKOTO MBIIUICHUS, YMEHUS CAMOCTOSITEIBHO IIPUMEHSTh U MOIOIHSATH CBOU
3HAHUA depe3 cojepkaHue Kypca U MPHMEHEHHEe HOBBIX MEeJarOTHYecKUX TeX-
HOJIOTUH.

3amaun kypca: GOpMHpPOBAHHWE YMEHUH U HABBIKOB KOMILICKCHOTO OC-
MBICIICHUS 3HAHWIA B OHMOJIOTUH, MIOMOIIh YYAIIUMCS B MOATOTOBKE K MOCTYII-
JICHUIO B BY3BI, YIOBICTBOPCHHE WHTEPECOB YBIICKAIOIIMXCS LIUTOJIOTHEH H
TUCTOJIOTHEN.

OcHoBHasi KOHIENIMs Kypca 3aKITI0YaeTcs B!

® KOMNJEKCHOM NOOX00e NpU U3YHeHUU HCUBLIX OP2AHUIMOB8 HA PA3HBIX
yposHax ux opeanusayuu (OT MOJEKYISIPHO-KIETOYHOTO JO0 CHCTEMHO-OpraH-
HOTO). BaskHO mOKa3aTh, YTO TKAHW M OPTaHBI BCETO JKUBOTO ITOCTPOEHBI Ha
eIMHON KJIETOYHOI OCHOBe, MMelollel obmue, (GyHAaMEeHTAIbHbIE MPU3HAKH
1 OCOOEHHOCTH;

* CpagHumMenbHO-380I0YUOHHOU Hanpagiennocmu Kypca. Ilpu paccMoTpe-
HUU BOIIPOCOB CTPOCHHS KIICTKH, TKAHEH M OPraHOB MHOTOKJICTOYHBIX KHU-
BOTHBIX OCHOBHOE BHHUMAaHHE YACNIsICTCS (DOPMUPOBAHUIO Y YUAIIMXCS IBOJIIO-
UOHHOTO MBIIUICHUSI TPU U3YYCHIH )KUBOI TPUPOJIBI BO BCEX €€ MPOSIBIICHISIX;

® UCNONL30BAHUU CAMBIX COBDEMEHHBIX MOJEKYIAPHO-OUOIOSUYECKUX OaH-
HbIX O CMPOeHUU U QYHKYUOHUPOBAHUU KACHIOUYHBIX U MKAHEBbIX CUCIEM JHCU-
60mHbIx. DTO TIOIPA3yMEBAET XOpoIlee BIIaJCHHE YUYCHHKAMH OCHOBAMH 00-
el OMOIIOTHH, TEHETHKH, TEOPHU 3BOJIONNHU, APYTUX OMOIOTUYECKUX HaYK,
a Taxke XUMHUH, (HU3HUKY;

* UCMOPUKO-NAMPUOMUYECKOM aKyenme npu uzydenuu ouonoeuu. Heobxo-
VMO HE TOJBKO MOAYEPKMBATH MHTEPHAIMOHANBHBIA XapakTep Hayku (oco-
OGEHHO Ha COBPEMEHHOM JTalle ee Pa3BUTHS), HO U MPONAraHANPOBATh JOCTHKE-
HUSI OTEUECTBEHHBIX OMOJIOTOB, MHOTHE U3 KOTOPBIX BHECIM UCKIIIOUUTEIbHBIH
BKJIaJ B pa3BuTue Ouoyoruu. HeoOXoaumMo HAMOMHUTH yUEHHKaM O TeX OHo-
Jorax, KOTOpble OTCTAWBAJIH CBOM HICU B TPYIHBIA IEPHOJA OTCUECTBEHHOM
uctopun B 30—50-¢ TOOBI MpONLIOro Beka. MHOrMe M3 HUX IOIUIATHIIUCH
JKM3HBIO 32 CBOM B3IIsAABl. HeCOMHEHHBI HOCTHM)KEHUS M COBPEMEHHBIX OTede-
CTBEHHBIX OHMOJIOTOB B M3YUCHHH KJIETKH M TKAaHEW XMBOTHBIX U PACTCHUIL;

* 9K0I02UHeCKOl HanpasienHocmu Kypca. BaxkHo chopMUpOBaTh TBEpIOE
yOexxaeHne y pedsT, yTo HebOrmarompuaTHeIe GakTOpHl (Kak BHEUIHEH, Tak |
BHYTPEHHEW IPUPOJIBI), BKIIIOYAS BpeIHbIE MIPUBBIYKN (HAPKOTHKH, aJIKOTOJb,
Tabak, CTpecchl, HAPYIICHHBIH TICUXO0IMOIMOHANBHBINA (HOH), CEPhE3HO CKA3HI-
BAIOTCS HA COCTOSHUHM OPTaHM3Ma, 3aTparuBasi caMble INTyOMHHBIE — MOJIEKY-
JIIPHO-T€HETHYECKHE — OCHOBBI JEATEIbHOCTU KJIETOK — U 4TO C IOJOOHOTO
pola HapyLIEeHUSIMHU OOPOTHCS YPE3BBIUAHHO TPYAHO U MOPOH HEBO3MOXKHO;

* OombUOM 00beMe NPAKMUYECKUX U CEMUHAPCKUX 3aHAmMuLi. DTa 4acTb
Kypca IpearnosiaraeT MUPOKOe UCIOIb30BaHNE WLTIOCTPATUBHOTO MaTepHala
(cxembl, 3TEKTPOHHBIE (poTOTrpadui) HEMOCPEICTBEHHO HA 3aHATHSIX (OCOOCH-
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HO TIPH M3YYCHHUHN CTPYKTYPHI KJIIETKH), a TAaKXKe U3ydeHHEe MHKPOCKOIIUECKUX
npenapaToB TkaHei. HeoO6XoIMMo MIpOKO UCIOIb30BaTh BOBMOXXHOCTH KOM-
MBIOTEPHBIX KJIACCOB, HAa 3aHATHUSX IO OMOJOTHH paboTaTh ¢ MHOT'OYHCIIEH-
HBIMU CaiTaMU 1O OMOJIOTHH KJIETKU, AHATOMUHU U (U3HOJIOTUH, UMEIOIINMU-
csl B Hacrosimee BpeMs B MHTepHeTe (IlepeueHb OCHOBHBIX OTKPBITBIX CaliTOB
[0 pasfeiiaM Kypca MpHIaraercs).

KoHTpop 3HaHUI He cuMTaeM IJIaBHBIM B paboTe Ha 3aHATUsX. |1aBHas
MOTHBALUS pabOThI — 3TO MMO3HABATEIBHBIA UHTEpEeC. SHAHUS MPOBEPSIOTCS C
ITOMOIIIBIO TECTOBBIX KOHTPOJIBHBIX PabOT, B TOM YHCIE U KOoMIbioTepa. lpu
M3yYEHNH OTAEIbHBIX TE€M YYaIFecs COCTABILIIOT 0000MAIOmue CXeMbl, Ta0u-
IBI, KJIacTepbl. ITOrOM BBITOTHEHUS TAaOOPATOPHBIX PabOT SIBISIOTCS OTYETHI
¢ BBIBOJIaMH, pUCYHKaMmu. Ha sTame mcciiemoBaTenbcKoi pabOThI OIEHUBACTCS
YPOBEHb TEOPETHUYECKOM M MPAKTHYECKOW MOATOTOBKU K HCCIEIOBAHMIO, CIIO-
COOHOCTPH NPABIIBHO OPOPMUTE U 3GPEKTUBHO MPEICTABUTH €TO PE3yIbTATHL.

B xauecTBe OCHOBHOTO 00pa30BATENIEHOTO Pe3yjbTaTa BBICTyMaeT chop-
MUpOBaHHAas cucTeMa 0a30BBIX IIEHHOCTEH:

* KU3Hb, 3[I0POBbE, YEJIOBEK, 3HAHHE, TPYHA, TePIEHHUE, yCIeX;

* yMEHHE OIEePUPOBATH 3HAHUSIMU;

* 3MOIMOHAJIBHOE OTHOILICHUE K OKPYXKAIOIIEMY MHUPY, BOCIPUSATHE U
OTHOIIEHUE K HEMY KaK 3HaYUMOMY YCIOBUIO CBOETO COOCTBEHHOTO
OJTaromoay4ns W ycrexa M ycrexa IPYTHX.

OCHOBHOI aKIIEHT IIPU U3YUYCHUU BOMPOCOB Kypca JAOJDKEH OBITh HAIpaB-

JIeH Ha aKTUBHYIO paboTy YYEHHKOB B Kilacce B (hopMe AMAIOra YUUTEIh —
YYeHUK, aKTUBHOTO OOCYXIeHHUs MaTepuaja B hopMe YUeHUK(M) — yUeHH-
K(¥), YYCHUK — yYUTEIb.

B kauecTBe HOMOMHEHNS K JAHHOMY KypCy M YUUTBIBasl pa3BUTHE UHPOP-
MAIIMOHHBIX TEXHOJOTUH B COBPEMEHHOW IIKOJIe K Kypcy (y4eOHOMY IMOCO-
Our) mianupyercs npuioxkeHue B Bujge CD-mucka ¢ WILTIOCTPATUBHBIMM U
HEKOTOPBIMHU CIIPABOYHBIMU MaTepPHAJIAMU II0 OCHOBHBIM pasfeiiaM Kypca. ITo
MTO3BOJIUT BOCIIOJIHUTH HENOCTATOK HATJIAHOTO U Pa3NaTOYHOTO MaTepHalia
MIPU U3YyYCHUU CTPOCHHUS KJIETOK, TKaHEH M OPraHOB JKUBOTHBIX.

Conep:xanne Kypca

Oomee KoauyecTBO YacoB — 65 wiu 35 (4 (2) 14 — pe3epBHOE BpeMmsl).

YACTD 1. OBLIAS HUTOJIOTUA (BUOJIOT'UA KIIETKHN) — 38 (17) u

Tema 1. Benenne B onosornio kiaerku (1 u)

3amauyn coBpeMeHHOW mutoioruu. KiretouHas Teopus — OCHOBHOU 3a-
KOH CTPOEHHS KUBBIX OPTaHM3MOB. 3aciyra OTEUECTBEHHBIX OMOJIOTOB B 3a-
IIUTE€ OCHOBHBIX IOJIOKEHHI KJICTOYHON TEOpPHHU.

Jlabopamopuvie pabomut (1 u u3z pesepgnoeo epemenu). YCTPOUCTBO MUK-
pockoria. MeToarka MPUTOTOBICHUSI BPEMEHHOTO MUKPOIIpErnapara.
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Tema 2. OOumii njiaH cTpoeHHsl KJIETOK KMBBIX opraHuzMoB (4 (2) 4)
IMpoxapuoTsl 1 3ykapuoThl. CX0ACTBO W pasznuuusi. JKUBOTHAS W PaCTUTEIb-
Hasl dyKapuOTHUYecKas KJeTKa. Teopuu MPOUCXOXKIEHUS IYKAPUOTUUYECKON
KJIETKH.

Jabopamopuvie padomsi. OCOOEHHOCTU CTPOEHUsSI KJIETOK MPOKApHOT.
N3yyeHne MOIOYHOKUCITBIX OakTepuil. OCOOEHHOCTH CTPOCHHS KJICTOK 3YKapHUOT.

Tema 3. OcHOBHbIE KOMIIOHEHTBHI U OPraHoMIbI KJIeTOK (4(2) )

a) MembOpaHa u HagMeMOpaHHbIN KoMIuiekc. COBpeMeHHasi MOJIENb CTPO-
€HHs KJICTOYHOIN MeMOpaHBI. YHUBEPCATIbHBII XapaKTep CTPOCHUS MeMOpaHBI
BCEX KIIETOK.

Komnvromepnwiii ypok.

Jlabopamopnas paboma. VI3yueHne KIETOK BOAHBIX IPOCTEHIIIHX.

6) Luromnazma u opraHoumbl. LIuTockeneT KiIeTok — ero KOMIIOHEHTHI U
(yHKIMM B pasHBIX TUMAX KIETOK. MeMOpaHHbIE OPraHOWIbI KIIETKH.

Jlabopamopnas: paboma. OCHOBHbIE KOMITOHEHTBI U OPraHOMIbI KIIETOK.

Tema 4. MeraGosm3M — npeodpazoBanue BelecTB u 3Hepruu (8 (4) v)

B) MUTOXOHIpPUN M XJIOPOIUIACTHI. TWUMBI OOMEHa BEIIECTB B KIIETKE.
Hcrounuku sHepruu B kietke ['eteporpodsl u aBToTpodsl. OCHOBHBIE 3aKO-

Hbl OMOPHEPIeTUKHU B KJETKaX. MHTOXOHAPHUS — JHEPreTHuYecKas CTaHIIHS
kieTku. CoBpemeHHas cxema cuHTe3a AT®. Ximoporutactel M (OTOCHHTES.
CemuHap.

Jlabopamopuas paboma. OCHOBHBIE KOMITOHEHTBI ¥ OPTraHOUIIBI KIIETOK.

r) Pubocomsl. Cunte3 OGenka. THUIIBI U CTPYKTypa puOOCOM IMpPO- U dyKa-
puot. OCHOBHBIE 3TAlbl CHHTE3a O€lIKa B 9YKapHOTHUYECKOH KIIETKE.

Hmozosas mecmosas nposepounas paboma.

Tema 5. SlnepHblii annapat u penpoaykuus kietok (8 (4) 4)

a) Slapo sykapHmOTHYecKOH KIETKH M HyKJeouna mpokapuoT. CTpoeHue u
3HaueHue sapa. [ToHstue o xpomaruHe (3y- u rerepoxpomatut). CTpykTypa
XPOMOCOM. SIAPBINIKO — €ro CTpoeHne u (QyHKIUU.

6) ’KuzHeHHbI LUK KiIeTKH. Pempoaykius (pa3sMHOXeHHE) KIETOK.
[TonsiTve O U3HEHHOM IIMKJIE KJIETOK — ero nepuojsl. Perummkanus JHK —
BaXKHEHMIIMI 3Tal XU3HU KJIETOK. MUTO3 — €ro OMOJIOrMYecKoe 3HaueHue.
PazHoBuHOCTH MUTO3a B KJIETKaX pa3HbIX opraHu3MoB. [loHaTHE 0 «CTBO-
JIOBBIX» KJeTKax. Teopus «CTBOJIOBBIX KJIETOK» — IPOPBIB B COBPEMEHHOMN
Oomomornu M MenuiuHe. Meio3 — OCHOBa TEHOTHITMYECKOH, MHIAMBUAYaIb-
HOHM, KOMOMHATHBHONH M3MEHYMBOCTU. buomormyeckoe 3HadeHue meiriosa. Cra-
perne kjeTok. Pax — camoe omacHoe 3aboyieBaHHE YeNOBEKa U APYTUX
JKUBBIX CYIIECTB.

Jlabopamopnwie pabompsl. MUTO3 B KJI€TKaxX KOpHEH Jyka. MHUTO3 KHUBOT-
HOH KJeTKu. Melo3 B IbUIBHUKAaX LIBETKOBBIX pacreHuil. IloukoBaHue npox-
JKEBBIX TPUOOB.

Tema 6. Bupycbl kak HekJieTouHasi (popma xu3uu (6 (3) 4)

CtpoeHue BUPYCOB U UX TUIbI. JKU3HEHHBIN LUK BUPYCOB (Ha IpuMepe
Bupyca CIIM/la wiu renatura). Kietka-xo3suH U BUpyC-IApa3UT: CTpaTeruu
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B3aumozelcTeus. CoBpeMeHHOE COCTOSIHUE MPoOIeMbl OOPHOBI ¢ BUPYCHBIMH
MHOEKIMSIMU. BaknmHanusg — TOCTIKEHHUS U IPOOIIEMEI.

Ipaxkmuueckoe unmepaxmugnoe 3ansmue «Hexaerounsie Gpopmsl KU3HH.
Bupyce».

Tema 7. Domonus kiaerku (3 (2) 4)

[MepBruHBIe 3TANBl GMOXMMUYECKOW 3BOMOIUHN Ha 3emie. Teopuu 3BO-
JIIOIUK TIPO- U 3YKAPUOTHUECKUX KJIETOK. [1poucXoxaeHne MHOTOKICTOUYHBIX
OPraHU3MOB.

Oboowarowuti cemunap. Kietka — 3JeMeHTapHasl TeHETHYECKas U CTPYK-
TYPHO-(QYHKIIMOHATbHAS €MHUIIA KUBOTO (2 U)

YACTD 2. CPABHUTEJIBHAA (3BOJTIOLIMOHHASA) TMCTOJIOTUA —
YYEHHUE O TKAHSX MHOT'OKJIETOYHBIX OPI'AHU3MOB

Tema 8. IlonsTHe 0 TKAHAX MHOIOKJIETOYHBIX OpraHu3MoB (2 (1) u)

Omnpenenenne TKaHu. Teopus «IBOJIOIMOHHOW AUHAMHUKH TKaHEBBIX
cucreM akana. A.A. 3aBapsuHa». Knaccupmkanusa txaneid. ITpoucxosxmeHue
TKaHEeH B IBOJIOLIUYA MHOTOKJIETOUYHBIX XUBOTHBIX M pa3BUTHE TKaHEH B IMpPO-
11ecCe WHIMBHUAYaJbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHEs3e).

Jabopamopnas paboma.

Tema 9. Dnurennanbibie TKanu (4 (2) 4)

IToxpoBHBIC IMUTEIUU MMO3BOHOYHBIX M OECIO3BOHOYHBIX XKHBOTHBIX.
Oman QyHKIMM — pasHble perreHus. KumeuHbsle snutenuu. TUIBI muie-
BapeHHs B KUBOTHOM MHpE — BHYTPHUKJIETOYHOE W IMOJIOCTHOE.

Jlabopamopnas paboma. VI3yueHUe 3MHUTETUATBHBIX TKaHEH.

Tema 10. Mbimeunsie Tkanu (4 (2) )

TUITBI MBIIIEYHBIX TKAHEH y MO3BOHOYHBIX W OECIIO3BOHOYHBIX KHBOT-
HBIX (COMaTHUYECKUE TOMEPEUHO-TI0JI0CAThIE U KOChIE; CEp/ICUHbIE TOMEePEUHO-
MoJIocaThle; IIIaIKHe).

Jabopamopnas paboma. VI3yueHue MbIILIEYHON TKAHU.

Tema 11. Tkanu BHyTpeHHel cpeabl (coenuHuTebHAsE TKaHb) (8 (5) u)

OnopHO-MeXaHUYEeCKHe TKAaHU (COCOUHHUTENbHAS TKaHb, XPSII, KOCTHAs
TKaHb). CXeMBI UX CTPOCHHS U JJIEMEHTHI SBOJIIOLIUU OIOPHBIX TKAHEH Y XKHU-
BOTHBIX. Tpoduuecko-3alUTHBIE TKAHU (KPOBb, TUM(pOUIHAS TKaHb, COCIU-
HUTeNbHAs TKaHb). KpoBb. Bocnanenne n umMmmyHurter. MIMMyHUTET — MOHS-
THe 00 OCHOBHBIX THUIIAX MMMYHHUTeTa. [IpoTekaHMe WMMYHHOHW peaKIHU B
OpraHu3Me IpH MONaJaHUN aHTHTeHa. PAKTOPHI, BIHSIONINE Ha (YHKIMOHU-
pOBaHME UMMYHHOU CHUCTEMBI: 9KOJIOTHUsS, BUPYCHBIE U WH(PEKIIMOHHBIE 3a007Te-
BaHHA, ayToMMMyHHBIe 3a00eBannsa. CITNJ] — gyma XX Bexka — cMepTelnb-
Has ONACHOCTh 3TON OONe3HM U IyTH OOPBOBI C €e pacIpoCTPaHEHUEM.

Jlabopamopuvie pabomul.

Tema 12. Tkann HepBHo# cuctemsl (6 (4) 1)

3HaueHuEe HEPBHON CHUCTEMbI KaK TJIaBHOW HHTEIPUPYIOIIEH CHCTEMBbI
HaIllero OpraHu3Ma. DJIEeMEHThl HepBHON TKAHU — HEHUPOHBI U TIUAJIbHBIC
kierku. JlabopaTopHbie pabOTHI.
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Paboma nao npoexmom «IKCTEPOLENTOPHI U MOCTYIUIEHHE WH(MOPMAIINI
W3 BHEIIHEH Cpeib».

Tema 6. 3ak/ouenne. 3HaueHHe HBOJIONMOHHOIO MOAXO0AA MPH HU3YYEHHH
KJIETOK U TKaHeil )KMBOTHBIX M 4eoBeka (2 (1) u)

OO011e0MONIOrHIeCKUe 3aKOHOMEPHOCTH, OTKPBITHIE TPH U3YUEHUH OCHOB-
HBIX CTPYKTYDP M IPOLECCOB B )KUBOH MPHUPOJE — OCHOBA COBPEMEHHOU MO-
JICKYJIIpHOUN OMooruy U MemuiMHbeL. Hematona u nmusiBka, 1po3o¢uiia 1 Kpeica,
CTBOJIOBAsl KJIETKA U KYJIBTypa TKaHEH — BCE 3TO MOJEIBbHBIE OOBEKTHI IS
peLICHUsT aKTyaJdbHBIX 3a7a4 COBPEMEHHON OWOJIOTUM M MEIUIIMHEL.

TpeGoBannsi K TeXHHYeCKOMY OCHAILEHHIO Kypca:

1. I MpaKkTUYeCKnX M JIEMOHCTPALMOHHBIX 3aHATHH HEOOXOIMUMBI CBe-
TOBBIE MHKPOCKOIIBI.

2. Habop 37eKTpOHHO-MHKPOCKOIMYECKHX (poTorpaduii M cXeM pas3HBIX
THUIIOB KJICTOK U TKaHeﬁ, UX KOMIIOHCHTOB (npe):[nonaraeTcsl MPUIIOKEHUE K
kypcy B Bume CD-mucka).

3. IIpemapaTbl O LMTOJIOTUH U OCHOBHBIM TUITAM TKaHEH.

OcHoBHbIe TPeOOBAHHUS K 3HAHUSIM M YMEHHSIM YYALMXCS

Yuawuecs oonsrcnvr 3name:

* MPUHIUITHAIBHOE YCTPOWCTBO CBETOBOT'O M 3JIEKTPOHHOTO MUKPOCKO-

na;

TTOJIOKEHHSI KIIETOYHOH TeopuH;

0COOEHHOCTH TMPOKAPHOTHYECKOW M 3yKapHOTHYECKOU KIIETOK;

CXOJICTBO M pa3In4ye >KUBOTHOW M PACTUTEIHLHON KIIETOK;

OCHOBHBIE KOMITOHEHTBI M OPraHOMJbI KJIETOK: MEMOpaHy M HaJIMeM-

OpaHHBIN KOMIUIEKC, IIUTOTIA3MY U OPTaHOMIbI, MUTOXOHIPUU U XJIO-

poIIacThl, pubOCOMBI;

OCHOBHBIE JTAIlbl CUHTE3a 0elka B 9YKapHUOTUYECKON KJIETKE — TPaHC-

kpuniuio (cuHTe3 U co3peBanue PHK) u tpancnsumio (cunre3 6enko-

BOW Liemn);

OCOOEHHOCTH SIICPHOTO aIlapaTa M PEenpoayKLIHUIO KIIETOK;

CTpOCHHE BHUPYCOB U WX THITBI, )KM3HCHHBIA IIUKJI BUPYCOB, COBPEMEHHOE

COCTOSIHHE TIPOOJIEeMBI OOPHOBI ¢ BUPYCHBIMH HH(EKITHSIMIL;

peaxIio KIETOK Ha BO3ICHCTBHE BPEAHBIX (PAKTOPOB CPEmbI;

omnpe/elieHue U KIIACCUPUKAINIO TKaHEH, MPOUCXOXKICHUE TKaHEH B

9BOJTIOIITM MHOTOKJIETOUHBIX;

CTPOEHHE OCHOBHBIX THUIIOB KJIETOK M TKaHEW MHOTOKJIETOYHBIX KU-

BOTHBIX;

UMETh INPENCTABICHUE O MOJIEKYIIPHO-OMOJIOTHYECKAX OCHOBaxX psaa

BAXKHEHIIKUX MPOILIECCOB B KJIETKAX M TKaHIX HAILErO OpraHu3Ma.

Yuawueca oonscnvt ymemn:

* paboTaTh CO CBETOBBIM MUKPOCKOIIOM M MUKPOCKOIIMYECKUMH ITperia-
paramu;
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«YUTATHY» TEKTPOHHO-MUKPOCKOTIMUECKHE PoTorpaduu U CXeMbl KIIET-
KU U ee OpPTaHOUJOB;
M3TOTOBIIATH MPOCTEHINNE Mpenaparsl I MUKPOCKOTTMYECKOTO HC-
CIIeIOBAHUS;
ONpeaeNaTh TUI TKaHU IO Mpenapary win ¢ororpaduu;
BBISIBIISATD MPUYHMHHO-CIICICTBEHHBIC CBS3H MEXIY OMOIOTHMYECKIMHU
MpOoLECcCaMy, MPOUCXOIAIIMMU Ha Pa3HBIX YPOBHIX OpraHH3aIiu
JKHBBIX OPraHU3MOB (OT MOJICKYISPHO-OMOIOTUYECKOTO 10 OpTraHM3-
MEHHOTI0);
WLTIOCTPUPOBATh OTBET MPOCTEHINIMMU CXeMaMH M PHUCYHKaMH Kile-
TOYHBIX CTPYKTYP;
paboTaTh C COBPEMEHHOM OMOIIOTMYECKON M MEOUIIMHCKON JTUTepaTy-
po#t (kauramu) u MHTEpHETOM;
COCTaBJIATh KpaTKue pedepaThl U MOKIAABl MO0 HHTEPECYIOIIMM HUX
TeMaM, IMPENCTaBIsATh UX HA IIKOJBHBIX KOH(PEPEHIMSIX U OJIMMITHA-
Aax;
MIPUMEHSTh 3HAHUS (UBMUYECKUX M XMMHUECKUX 3aKOHOB IJIs1 0OBsICHE-
HUSI OMOJIOTMYECKUX MPOLIECCOB;
UCIIOJB30BaTh 3HAHUS O KJIETKE U TKAHSAX [UISI BEICHUS 3J0POBOTO
o0pasa XU3HMU.

Meorcnpeomemnnle cesa3u

Heopeanuueckas xumus. CtpoeHue BemiectBa. OKHCIHTETbHO-BOCCTAHO-
BHUTENbHBIE peakiuu. Opeanuueckas xumus. [IpUHIUIBI OpraHU3alldd opra-
HUYECKUX BEINECTB. YTJIEBOMBI, )XUPHI, OCTIKU, HYKICHMHOBBIE KHUCIOTHI. Pu3u-
xa. CBOWCTBA KMIKOCTEH, TETUIOBBIE SBICHUS. 3aKOHBI TEPMOIMHAMUKH.

CocTaB y4eOHO-METOIHYECKOTr0
KOMILTEKTA

Y4ebHoe mocodne COCTOWT M3 ABYX vacted, 13 rnas, 63 maparpados. B
ITOCOOHMH CONIEPXKUTCS MaTepHall, Hambosee IIEHHBINH JUIS TEOPETHUSCKUX 3Ha-
HUU W TPAKTUYECKOU NEATENIBHOCTH yUYAIINXCs, OTPaKAIOIMUN HOBEUIIIHE 10-
CTH)KEHUSI OTEYECTBEHHOW U 3apyOeHOU HayKH.

Conepxanue yueOHOTO TTOCOOUST YUUT TTOCTAHOBKE U PEIICHUIO MPOOIIeM.
Teker xkaxaoro naparpada Ha4MHAETCS C MOCTAHOBKM MPOOIEMBI, BOMPOCaA,
MepevrcleHns HOBBIX MOHATHM, a 3aTeM HJET paccka3 C 3MOIMOHAJIbHOMN
OKpacKOW: YAUBJIEHUEM, BOCXMILEHUEM, nocanoil. M3ydyeHue BOmpocoB uieT
OT KOHKPETHBIX HATJISIAHBIX 00pa3oB K aOCTpakTHBIM 0000mmeHusM. [IBa oc-
HOBHBIX MOMEHTa, KOTOpBIE YYTCHBI aBTOPAMH: MOTHBAIUS OCHOBHBIX 3JIec-
MEHTOB COACPKAHUS U MPOOIIEMHBIA CTHIb H3JIOKCHUS.

Conep:kaHue ydyeOHOTO mmocobust H30bIToUHO. YacTh MaTepuana He SBIs-
eTcs 00S3aTeNbHON K M3YUSHHI0O — MpemiaraeTcsl sl paboThI MO JKeaHUIO,
KaK TEKCThI TSl JOTIOJHUTETLHOTO UTeHUss. HO M B OCHOBHBIX TEKCTaX MHOTO
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JOTIOTHUTENIFHOTO cojiepXaHus. YacTo OHO He BBIAENCHO, YTO MO3BOJIUT yda-
neMycss OOy4YUThCS HABBIKY IOUCKA HYKHOW HH(pOpMaIuu.

Meroaunueckuii anmapat yuyeOHUKa MpeACTaBlieH pyOpHKaiuei, BbIeTe-
HUEM TJIABHBIX MBICIIEH, KITIOUEBBIX MOHSATUH, TUATOTUYHOCTHIO TEKCTA, BOII-
pocamu U 3aJaHUSIMU, BEIBOAAMU U 000OIIEHUSIMU B KOHIIE naparpada, KoTo-
pble MO3BOJSIOT yYalleMycsl CBS3aTh B JIOTHYECKYIO IEMOYKY MaTepual
CIIEAYIOLINX TJ1aB ¥ Maparpados, OCMBICIUTE 3aJaHMs K WUTFOCTPAIMSIM, CXe-
MaM, 3JIEKTPOHHBIM MHUKPOQOTOTrpadusiM.

IMTpuBogum mnst nmpumepa Hauvayo riasbl 11

OPAI'MEHT YYEBHOI'O ITIOCOBUA

Fnasa Il. OGWMIA NNaH CTPOEHUS KJ1eTOK XXUBbIX OPraHM3MoB

KnioyeBble cnoBa v noHATUSA

MpokapnoTsl OybakTepumn
OyKkapunoTbl Apxebaktepumn
)KnBoTHaa knetka MpoTucTh
PacTtutenbHas knetka Hykneong
Knetka rpnbos OpraHouapl

Kak rnacut ooHO M3 MNONIOXEHU KIIETOYHOW TEOpUM — KNEeTKU BCeX
OpPraHN3MoOB UMEIOT CXOAHOEe CTPOEHUEe U CoCTaB. JTO BEPHO, HO CyLle-
CTBYET MHOXECTBO Pa3HOBUAHOCTEN KNETOK, Kaxaas U3 KOTOpbIX MMeeT
cneundunyeckme 4epTol. B gaHHO rnaBe Mbl paccMoTpum Hambonee obLime
NPVHLUMNBI CTPOEHUS KNIETOK XUBbIX OPraHM3MOB, OTHOCSLUMXCS K ABYM rNnaB-
HbIM HaguapcTeaMm npupoabl: NMpokapnoTam n JykapmoTam.

MpokapnoTbl — OpPraHu3Mbl, KJIETKU KOTOPbIX HE UMeIT odpopm-
JIGHHOro 94pa, OKPY)XXEHHOro MemMOpaHHOW 0060NI0YKOMA.

9yKapuoTbl — OpPraHu3mbl, KJIETKU KOTOPbIX UMEIOT 94pP0, OKpy-
)XeHHOe MeMOpaHHOI 000104KOMN.

MepBMYHBLIMK B 9BOMIOLMN 3eMnK BbIY NPOKAPUOTHLIE OpraHn3Msbl (6ak-
Tepun), kKoTopble 6onee 3 mnpa. neT Hazag cPopMMpPoBanM NePBUYHYIO Bro-
coepy. N Tonbko npumepHo 1 mMnpa. neT Ha3azg NosABUIINCL MEPBbIE 3yKapu-
OTHbIE OOHOKJIETOYHbIE OpraHn3mbl. [lonaraloT, 4TO ayKapnoTmyeckas Knetka
SABNSETCS NPOAYKTOM CBOEOOPA3HOro cMmMOMo3a HECKOJIbKMX MPOKAPUOTHbIX
OpraHn3moB (noapobHee O NMPOUCXOXAEHMN KNeToK CM. rnaBy 7).

§ 3. NMpokapuorTsbl. LLlapcTBo BakTepun. Oco6eHHoCTM GakTepuasb-
HbIX KJ1eTOK

BakTepun OTHOCATCS K rpynne npokapuoT, camMbiX MENKUX N APEBHUX
XWBbIX OPraHn3moB Ha 3emne. buonoru BoigensaoT 6akTepun B ocoboe uap-
CTBO XMBbIX opraHn3amos — Monera.

MecTta oOuTtaHmna GakTepuii Ype3BblYaMHO pa3HOOOpPa3Hbl: OT NbOOB
AHTapPKTUKN A0 ropsivymMX BYJIKAHUYECKMX UCTOYHUKOB B FnybuHax okeaHa.
Mcnonb3ys BCEBO3MOXHbIE UCTOYHUKM MUTAHUS U 3Hepruu, Gaktepun dak-
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TUYECKM Cco3anu coBpemeHHyilo Buocohepy 3emnu. doTtocuHTesmpyolme
6akTepum — BaxHble NpoAyueHTbl 6efka 1 kucnopona, rerepoTpodbl —
penyueHTbl OPraHNY4eCkmUX OCTAHKOB PACTEHWUN U XMBOTHbIX, XEMOTPO®bI
obecrneunBaloT KPYyroBopoT HEOpPraHMYeckmx coeguHeHuin B Buocdepe, 00-
pasyloT 3aNexn OPraHMyeckoro 1 MUHEepPasbHOro Cbipbs, ABASIOTCS rNMaBHbI-
MK noyBoobpasyowmmMmn daktopamm Gnocdepsl. B 1 rpamme noysbl coaep-
xutcsa 6onee 2,5 mnppa. 6aktepuii. OHM BaxKHbI GakTop (Kak MONOXUTENbHbIN,
Tak U OTPULATESIbHLIN) B XU3HU 4YesioBeka.

Bblgatowmiica poccmnckuin ydenbiii C.H. BuHorpaackunii, OCHOBOMOJIOX-
HUK Haykn 0 BakTepusix, Tak roBopun 06 3TUX OpraHn3max:

«@YHKUMM MMKPOBOB B NMPUPOAE CNeuManm3npoBaHbl — O KaXAoWn
paboTbl eCTb CBOM CNELVanucT, NPUCNoCOOMBLUNIA K HEl BECb XUMU3M
CBOEro cyuwecTtBoBaHusa. MukpoObl BCerga okas3biBalOTCA TaM, rae OHu
HYXHbI, o6ecneymBas Hen3bexHOCTb N0OOro Apyroro npouecca B niodoi
TOo4Ke 3eMHOoro wapa» (BuHorpaackuin, 1896 r. Uut. no I.A. 3aBap3uHy,
2001).

Bce coBpemeHHble BakTepun pa3nensioTcs Ha ABe rpynnbl: 9ybakrepum
(HacTosilwme BakTepumn) n apxebaktepun (OpeBHue BakTepun).

OO0LLee cTpoeHne KNeTkn 6akTepuli Mbl PACCMOTPUM Ha NpuMepe aydak-
TEpUi.

IpakTukym Kk Kypey «KineTkn u TKaHM» paccuuTaH Ha TO, YTOOBI yYaIIi-
€csl CyMeNIU [IONOJIHUTh TE€OPETUYECKHE 3HAHUS IMPAKTHUUECKUMHU HABBIKAMH.
ITo Mepe BBIIOJIHEHUS 3a1aHUM IPAKTUKYMA OHU CMOT'YT Hay4UThCsl PAaBUIIb-
HO (GOpPMYIHPOBAThH LENb PabOTHI, CyTh MPOOIEMBI, OTOUpATh HYXHYIO HH-
(dbopMannio U UCIOIB30BATh €€ IS PeIleHus MpobieMsl. BrimonHenne 3ana-
HUI NMpaKTUKyMa ITOMOXET ydJamleMmycsl pa3BUTh TBOPUCCKMH IOTEHIMAI.

[IpakTHKyM IOMOJET ydamemycs IpHOoOpecTH WM PacIIIpUTh HHDOP-
MAaLMOHHYI0O U KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, Pa3BUTh HAOIIOJATENb-
HOCTb, JIF0003HATEIBHOCTh, CKJIOHHOCTh K IIOUCKY IPUYMH YBUAEHHOIO.

[IpenyaraeM mpuMep MHCTPYKIMHU JTaOOPATOPHOM pabOThl U3 MPAKTUKYMA.

OPAT'MEHT INTPAKTUKYMA

PaGoTta N2 4. U3yyeHne MOJIOYHOKMCIbIX GakTepuii

Llenb: pa3BmBaTtb YMEHNE U3rOTOBMEHUS BPEMEHHbIX MUKponpenapa-
TOB, MO3HAKOMUTLCA C MOpPdONorneli MoIOYHOKMCHbIX BakTepuii.

O6GopyaoBaHue: MUKPOCKOMbI, MUNETKM, CTakaH4Ynku C BOOOW, npea-
METHblE U MOKPOBHbIE CTeEKNa, GUNbLTPOBanbHaa Gymara, npenapoBasibHble
WMNbl, Paccon KBalleHbIX OBOLLEN, KMCIOMOJIOYHbIA NPOayKT 6udnaok.

Xoa pabotsl

1. Ha cepeaunHy 4nctoro npeaMeTHOro CTekna NMNeTkom HaHecuTe Kan-
S0 paccona KBalleHOoW KanycThbl.

2. HakpoiiTe NOKPOBHbLIM CTEKJ/IOM.

3. PaccmoTpute cHayana Ha Manom, 3aTemM Ha GONbLUOM YBENNYEHUN.
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4. Bbl BUOMTE HEMNOABWXKHBIE WM CiErka «KadaroLLMecs» B XUAKOCTU KNeT-
k1. OHK WwapoobpasHbl No GopMe, MOryT COEAMHSATLCS MO Nape Un B LLEMNoYKU.

5. Ha cepeanHy 4ncTtoro npeamMeTHOro ctekna NMneTkon HaHecuTe Karn-
JII0 KUCIOMOJIOYHOro nNpoaykTa, AobaebTe 2 Kanay BOAbI, pasmeluainTe npe-
napoBasibHOW WUrNON.

6. HakpoiiTe NMOKPOBHbLIM CTEK/IOM.

7. PaccMmoTpuTe cHadana Ha ManoMm, 3aTeM Ha OONbLIOM yBENNYEHUU.

8. KneTkn, KoTopble BUAVTE, MMEIOT LLAPOBUAHYIO, NasIOYKOBUAHYIO NGO
pa3aBoeHHY0 GopMbl. [TPUCYTCTBYIOT 34ECH U LIEMOYKM KNETOK, V-00pasHble
KNeTKu.

9. 3apucyiite 2—3 kneTkn n caenarite 0603HaAYeHUs, NokasaB pasHo-
obpasre popM BakTepuasnbHbIX KNETOK. B BbiIBOOE OTMETbTE MPUCYTCTBUE B
paccone KBalleHbIX OBOLLEN, KUCIIOMOJIOYHOM npoaykte 6udunaoke pasHo-
o6pasne MOJIOYHOKUCbIX BakTepuia.

AononHutenbHaa nHdpopmauunsa. Bam npmxogunockb chablwartb, a MO-
XET, U CaMMM MEePEHOCUTbL COCTOSIHWE, KOTOPOE Ha3biBalOT AUcOaKTepuo-
3oM. 3aboneBaHne aTO BO3HUKAET N3-3a MPUMEHEHUS aHTUMUKPOOHbIX Npe-
napaTtoB, B pe3ynbTaTe CTPECCOBbIX BO3AencTBuiA. Mpu ancbakrepunose
HapyLlaeTcss paBHOBECHOE COCTOSHME HOPMasibHOM MUKPOdNopbl. B kuwey-
HUKE Ha4yMHalT npeobnagatb TOKCUMEHHbIE MUKPOOPTraHU3MbI.

Y1066l BOCCTAHOBUTL HOPMaJsbHYIO MUKPOMDIIOPY, HasHavyaloT MUKPOOU-
ONorn4eckme npenapatbl, NPUrOTOBNEHHbLIE HA OCHOBE OudunaobakTepuii,
naktobakTtepuin n gpyrux 6aktepuin. BoccTtaHOBUTbE MUKPODIOPY MOXHO,
MCMNOMb3ys KMCJIOMOJIOYHbIE MPOAYKThLI, COAepXallume nepeyvncreHHble 6ak-
Tepun. 3to 6udnpok, budunand, kedpup «budpnpo», «<bnokedup» n gpyrme.

[Ipennaraem mpuMep TecTOBOI MPOBepo4HOii padoThl o Teme «MeTabo-
mu3mM» ((pparMeHr).

11. Mpn Gere Ha KOPOTKME OUCTAHLMK B KPOBM CMPUHTEPA B BECbMA
3HAYMTESIbHBIX KONMYECTBAX HakananBaeTCcs nakTaT, Tak Kak

a) 13-3a HepocTaTka KMCNOopoAa B TKaHAX JasibHENLLEero OKMCIeHus
nupyeaTta He WAET;

0) 97O BeLLEeCTBO ABNSETCH FyMOpasbHbIM PErynsaTopoM, NoaaepXuBa-
IOLLIMM COKpaTUTENbHYI0O paboTy Genkos;

B) 3TO MPOAYKT TPaBMaTU4ECKOro pacnazga MUOo3vHa;

r) 3T0 OAHO M3 HEMHOIMX BELLECTB, OMOCUHTE3 KOTOPbIX MAET 3a CYET
TENJIOBOM 3HEPrun, BbICBOOOXAAIOLLENCA MPU YCUIEHHOM paboTe MbiLL,.

12. Npwn 6ere Ha KOPOTKME AMCTaHLUMM B KPOBM CMpUHTEPA B BECbMa
3HaYMTENbHbIX KONMYECTBaxX HakarnamBaeTcs nakTtat. KakoBa panbHelias
cynbba 60MblIMHCTBA €ro Mosnekyn?

a) OH BbIBOAUTCS MOYKaAMN U3 OPraHn3ma;

0) B neveHn naktat MeAfeHHO MPEBPALLAEeTCs B MIOKO3Y;

B) MOJNIEKynbl flakTata 6yayT MCNOoNb30BaHbl B XOA4E KMCNOPOAHOIO OKMC-
neHus;

r) nakrar npespallaeTcs B aMUHOKUCAOTHI, naylwme Ha BOCCTaHOBE-
HWe CoKpaTuUTeSNbHbIX GENKOB.
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B npakTukyme nomeuleHsl potorpadpummnm MnKpornpenapaTos.

Tembl gnsa y4eOHO-uccnepoBartenbCckux pabor.

1. Vicnonb3oBaHne ocobeHHocTeli MeTabosiM3mMa XMBbIX OPraHM3MoB B
CenbCkoM X03AKlCTBE, MeanuyHe, MUKpobuonorum, GUOTEXHONOMNN.

2. Vicnonb3ys 3HaHMA O MyTSX pacrnpocTpaHeHus GakTepuanbHbIX WH-
dekumnii, npeanoxuTe Nyt npenoTepalleHs 3abonesaHus.

3. PaccmoTpuTe npenapaTbl KNeToK OOHOKJIETOYHbIX OpraHM3MoB, pac-
TEHWUI, XMBOTHBIX, FPMOOB, UCMOJIb3YS MUKPOCKOI, U U3Y4nTe UX OCOBEHHO-
CTn. B 4yem 4epThbl nx cxoacTBa u pasnmuna?

4. MoproToBbTe Aoknan, pedepar 0 XU3HU U AEATENIbHOCTU YYeHbIX,
damMnIMmM KoTopbIX BCTPETUINCL B y4eOHOM nocobumn «KneTkm 1 TKaHu».

B mMeToamyeckoM mocoOmMu ISl yUMTeJdsi MBI Ha3bIBaeM OCHOBHYIO (hopmy
OopraHu3aluy y4eOHO!H pabOTHI HE YPOKOM, a yUeOHBIM 3aHATHEM. MBI HAIITH
y B.M. Jans cnenyroliee MOSICHEHUE K CIOBY «3aHUMATHCS»: YIPAXKHATHCA,
TPYAUTHCS, IenaTh 4To-To. CinoBo «3aHsaTHe» y C.M. OxeroBa ompenensercs
CIIOBaMH: JIeNo, TpyI, paboTa, a Takke BooOIe BpeMs yueHus. Ha Ha B3rsi,
Ha Y4eOHOM 3aHSITHM IIKOJBbHUK AKTHUBEH, 3aHAT CAMOCTOSTEIbHON paboToi,
B KOTOPOM MMeEeTCs 3JIEMEHT TBopuecTBa. Ha 3aHATHM HIET B3aUMOJEHCTBUE
YUUTENSl U y4allerocs, UX COTPYIHUUYECTBO, COTBOPUECTBO.

Kaxnoe yueOHoe 3aHsSTHE MBI CTapaeMcsl CTPOUTh C MO3ULMHA LIETOCTHO-
CTH, BHYTPEHHEHl B3aMMOCBSI3U YaCTeH, €IUHON JIOTMKM Da3BepThIBAHUS CO-
TPYIHUYECTBA YUUTENS U ydallUXcs.

B maHax Ka)xgoro 3aHSATUS Mbl CTPEMUMCS I10Ka3aTh ONTUMAIBHOCTb UX
npoBefeHus. Kaxxaplil yunTens CTpOUT 3aHATHE MO CBoeMy ycMoTpeHmio. Ho
OpTaHM3allMOHHBIE NMPHUHINIB W HCIIOJIb3yeMble METOAMYECKHE MPHUEMBI H
TEXHOJIOTUH IIOMOTYT YYHUTENIO B IMOATOTOBKE 3aHATUI C MO3UIMU CETOHSIII-
HUX TpeOOBaHUH K ypOKy MM 3aHSATHSIM 3JEKTHBHBIX KypcoB. Ha kaxmom
3aHATUU OMpeNeNseTcs MpeIBapUTENIbHbIN YPOBEHb 3HAHUN ydJaIluxcs U ypo-
BEHb TOTOBHOCTH K 3aHSTUSM, MHOTO 3aJaHUH ISl CAMOCTOSITEIbHON paboThI
yualuxcs.

Llenp xaxmoro 3aHATUS HOCUT TPUEIUHBIA XapaKTep U COCTOUT U3 Tpex
OCHOBHBIX A4CIIEKTOB: Pa3BUBAIOLIEr0, 00pPa30BATENbHOIO, BOCIUTATEIBHOTO.
Lean — 3T0 MeXaHM3M, € MOMOIIbI0 KOTOPOI0 YYHTeldb KOIMPYEeT OCHOBHOE
cojiep:kaHue W NMPOTHO3HPYeT Pe3yJIbTAThI CBOEH J1esiTeIbHOCTH M MO3HABATE b~
Ho#i aesTeabHOCTH Yyammxcst (Pycckux I A. lunakTuyeckue OCHOBBI MOJIENIH-
poBaHUs coBpeMeHHoro y4deOHoro 3aHatus // Meroamct. 2003. Ne 1).

MBI BUIUM [OCTHDKEHHE PA3BUBAIOIIUX LIEJIEH B CO3AAHUM YCIOBUM s
Pa3BUTHUS JOTHYECKOTO MBIIIJIEHUS IIKOJIbHIUKOB, MOHOJIOTUYECKOH MHChMEH-
HOM U YCTHOU peud, CAMOCTOSITEIbHOCTU MBIIUICHUS U MPUHSITUS PEIICHUH,
TBOPYECKHUX CIIOCOOHOCTEH M Tak [ajee.

YuuteIBasg MO3UIUN CUCTEMHO-CTPYKTYPHOTO IMOJAXOAA, MBI CTPEeMHMCS
1oKasaTh ONpeAeTeHHble TpUeMbl B paboTe Haj cuctemMoil 3HaHuil. Pabora c
TEPMHHAMH, IMPEICTABICHUSIMH, (aKkTaMU HUICT 4yepe3 SMIUPHUYECCKUN OJIOK.
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Bonpimoe BHUMaHHE MBI yaenseM (POPMHPOBAHUIO CHCTEMBI TEOPETHUYECKHX
3HAHUM.

B npeajiaracMoM METOAUYCCKOM HOCO6I/II/I MBI CTPEMUMCS TMOKA34Th BO3-
MOXHOCTDH IMOATOTOBKHU yYaIIUXCA K I/ICCJ'ICI[OBaTeHI)CKOI\/‘I ACATCIIbBHOCTU B IIPO-
necce OOyuYeHHUSI.

MBI OpUEHTHUPYEM BOCIHMTATENBHBIN IPOIECC HA 3aHSATHSIX Ha CIEIyIo-
1€ LIEHHOCTU: YeJIOBEK, OJHOKIIACCHUK, YUUTEIb, IPUPONA, KU3Hb, UCTUHA,
TpyA, NO3HAHKE, OOIICHHUE.

Mpe1 HazieeMcsl, YTO IpeIaraeMoe ocoOue IMOMOXKET OOECIeYNTh BBICO-
KHI pe3ylbTaT B3aMMOJACHCTBUS YUUTENS U YYAIIUXCS HA yUCOHBIX 3aHATHSX.

OPAI'MEHT METOJINYECKOI'O ITOCOBUA

HauyanbHblii GparMeHT 3aHaTUS. «DNUTEeNUn — NOrpaHuyHble TKaHu»

Llenn y4yeGHOro 3aHaATuUa:

* aKTyanu3mpoBaTb JIMHHOCTHYIO 3HAYMMOCTb AJ1S Y4aLLMXCS BOMPOCOB
M3y4aeMon TeMbl, NOKa3aB UHTEPEC YYEHbIX K U3YYEHMIO PYHKUUA 1
OCOOEHHOCTEN CTPOEHUS aNUTENUANbHBIX TKaHeW;

* €c034aTb coaepXaTesibHble U OpraHn3aLMOHHbIE YCIOBUS Os1 Pa3Bu-
TUS Y YYaLLMXCS BbICOKOW KOHLEHTpauus BHMMAaHUS!, CKOPOCTU BOC-
npuaTua U nepepaboTku MHdopmMauumn, KynbTypbl pedn, CrnocoOHOC-
TN aHaNM3MpoBaTb MHAOPMALMIO C MNO3ULMN JIOTUKU;

* CO34aTb OpraHM3auuoHHbIE YCNOBUSA AN BOCAUTAHUS HACTOMYMBOC-
TN B AOCTUXEHUN LENN.

OGopyaoBaHue: yuebHoe nocobue «KneTkun n TkaHu», NPakTUkym «Knet-
KU U TKaHW», Tabnuubl, MMKPOCKOMbI, MUKpOoNpenapaThl.

Xoa y4eOGHOro saHaTua

I. OnpepeneHne TemMbl 3aHATUS

Yuntens. 10 06WMpHas rpynna TKaHel, nMelowas pasniHoe npouc-
XOXAEHME B OHTOreHese W BbIMOJHSAIOWAs pasnuyHble OYyHKUMN.

Bce oHM — norpaHuWyHble TKaHW, OTrpaHMYMBaloOLME OPraHu3M N ero
BHYTPEHHWE OpraHbl OT BHELUHEN UNW BHYTPEHHeN cpedbl. HapyxHbin no-
KPOB, MOSIOCTU KULLIEYHMKA, MPOTOKM MOYEMNOJIOBLIX NMyTei, BptollHas 1 rpya-
Has MONIOCTM — BCE OHU BbICTNAHbl 3TOM TKaHbO. MeXKNeTOYHbIE MPOMEXYT-
KM O4€Hb Masbl, N MEXKNETOYHOro BelecTBa TOXEe O4eHb Mano. STUM OHU
OYeHb CUJIbHO OTAIMYAIOTCS OT BCEX ApYyrux TkaHen. Kak norpaHnyHble TKaHu,
OHU MOCTOSIHHO MOABEPraloTCsA BO3AENCTBUIO Pa3/iMyHbIX HEGNAronpPUATHBLIX
dakTopoB cpeapbl. B cBA3M ¢ 3TMM B npouecce 3BOOUMM Y HUX BbipaboTta-
nacb CrnocoOHOCTb K ObICTPON pereHepaummn. Ona a1oro nmbo cnoxunacb
cucTtemMa «CTBOJIOBbIX, KaMBUasbHbIX» KJIETOK, MO0 KNETKN CamMOl TKaHU COo-
XPaHUAN CNOCOBHOCTb K MHTEHCUBHOMY Pa3MHOXEHUIO B «3KCTPEMaSIbHbIX»
cuTyaumsx.

MTak, 0 Kakon TKaHu npeT peyb? BepHo, anutenun — 310 o6WIMpPHas
rpynna TKaHen, nMeloLas pasnyHoe NPONCXOXAEHNE B OHTOreHe3e U Bbl-
NOMHAKLWAa pasnuyHble GyHKumn. K HUM OTHOCATCS:

— MOKPOBHbIE ANUTENUU (KOXHbBIE SNUTENUU, SNUTENNN, BbICTUNAOLLNE
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BHYTPEHHMEe NOoJIOCTU TeJia XXMBOTHLIX 1 YenoBeka, 3nnTesiMn BbiIBOAHbLIX MPO-
TOKOB BblOE/INTESIbHON U MOJSIOBOW CUCTEM);

— KUlleYyHble anntennun,;

— Xene3ncTtble anutenunn (3K30KpI/IHHbIe N 3HOOKPWHHbIE Xene3bl N nX
nPOn3BOOHbIE).

Il. Btan BbI30Ba. AKTyannsaumnsi 3HaHWii

YcTaHOBUTE COOTBETCTBME MeXAy COAepXaHWemM MepBOro U BTOPOro
cton6uoB. K kaxaoli no3vuuu, OaHHOW B nepBomM cTonbue, nogbepute co-
OTBETCTBYIOLLYIO MO3NLMIO U3 BTOPOro cronbua.

anutTenuu noKpoB U ckenet ogHOBPEeMEeHHO

NOKPOBHbIE 3NUTENUMN 3HTOAEpMalbHbig TKaHb

KULLEeYHble 3nutenmm YHUBepcasibHOe CBOMCTBO KJ1IETOK

cekKkpeuusa norpaHnyHblie TKaHu

KyTUKyna 3KTOoAepMaJibHaa TKaHb

lll. Ocmbicnenne, pegnexcus.

Yyawmmcs npepgnaraetcs NpocMOTPeTb MaTtepuan naparpada u npo-
BEPUTb, BEPHO NN OblIO yCTaHOBNEHO cooTBeTcTBMe. (M pmanee...)
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N3MEPEHUA PUINHECKNX
BEJIN4NH

C.U. Kabapouna,

KaHo. neo. Hayx, eedywuil Hayuroiti compyouux I[[K®J PAO
H.U. IHlegep,

Kamo. uz-mam. nayx, npogeccop Openodypeckozo I'ITY

AHHOTALIMA

OIIeKTUBHBIN Kypc TpeaHa3HaueH s ydanmxcs 10-x wim 11-x kmaccos,
JKENTAIOIINX TIPHOOPECTU OTIBIT CAMOCTOSTENFHOTO MTPUMEHEHUS 3HAHUH 110 (I3H-
K€ Ha IIPAKTHKE MPU MPOBEAECHUU 3KCIIEPUMEHTOB. Y4eOHO-METOIUUECKUN KOM-
IUTEKT K KypPCy COCTOHMT M3 MPOTPAMMBI, ITOCOOMS UIS YYAIIUXCS W KHHUTH IS
yuntens. B xypce marorcs cBemeHHS O MeToAax (pM3MUECKHX W3MEpEeHHH, Iojes-
HBIE HE TOJNIBKO OymymmM (I3UKaM WIA MHXEHepaM, HO U KaXIOMY YeJIOBEKY B
€ro TOBCEIHEBHOW NMPAKTUYECKOW XM3HU. Ha mabopaTopHBIX 3aHATHUSAX IIKOJNb-
HUKH HaydaTcsl YBEPEHHO U 0e30IMacHO MCHONB30BaTh Pa3sHOOOpasHble (hr3udec-
KY€ TpHOOPBI, OT JIMHEHKU 1 MUKPOMETpa 10 LU(POBOrO MyIbTUMETpA U J03HU-
MeTpa, NpUOOPETYT MPaKTUYECKHe YMEHUSI TPAMOTHO HCIOIb30BaTh B OBITOBOI
MPaKTUKE TEPMOMETP, U3MEPSTh BIAXKHOCTh BO3[YyXa, apTEepUAIbHOE KPOBSIHOE
JIaBJIEHHE, TPOBEPATH UCHPABHOCTh OBITOBBIX IEKTPONPUOOPOB. ONbIT NPaKTHU-
YecKOH paboTHI ¢ (HDH3HMIECCKUMA IPUOOPAMI OKAXKET MTOMOIIH YYEHHKY B 000CHO-
BAaHHOM BBIOOpE MPOGIIIS JAITBHEHIIero o0yJeHus.

Kypc noctpoeH ¢ onopoil Ha 3HaHUS U YMEHMS ydalluxcs, IpuoOpeTeH-
HbIe TIPU U3Yy4YCHWH (U3UKA B OCHOBHOM IIKOJIE, TaeT BO3MOXKHOCTH Oolee
riry0OKO TIO3HAKOMHTBHCS C METOAAMH HM3MEpEeHHs (pU3NYecKuX BENWYMH, IpHU-
obpecTn yMEHHS NMPAKTHYECKOTO HCIIOIB30BAHMS M3MEPUTEIBHBIX NTPHOOPOB,
00pabOTKM M aHAIM3a IMOJYYCHHBIX PE3yIbTATOB.

ITocobue g yyamuxcss MOXKeT OBITh HCIIOJIB30BAHO Ui CAMOCTOSITEINb-
HOTO M3Y4YEHHS C BBIIIOJIHEHUEM 3HAUUTEIbHON YAaCTH NMPAKTUYECKUX 3aJaHUH
B JIOMAIIHUX YCIOBUSIX. YUuTeNs (PU3UKH MOTYT UCIOJIB30BATH OOJIBIIMHCTBO
3aJaHUi 3JIEKTUBHOIO Kypca Ha OOBIUHBIX ypOKaXx B KauecTBe paboT ¢usuuec-
KOro MpakTUKyMa WIM MHAMBUIYaJIbHBIX 3aJaHUN MO MHTEpecaM ydalluxcs.

Huke nanel mporpaMMa 3J€KTHMBHOI'O Kypca M IPUMEPHI TEKCTOB U3
nocobus A ydyalluxcsd M KHUTU AT YUUTENs.

ITosicuuTeILHAA 3aIMCKA

Leano kypca SBISETCS MPEAOCTABICHUE YUYAITUMCS BO3MOXHOCTH YIOB-
JIETBOPUTHh MHIWUBUAYATbHBIA MHTEPEC K WU3YUYEHHUIO MPAKTUUYECKUX TTPHIIONKE-
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HUN (UBHMKU B TMpollecce MO3HABATENBHON U TBOPUECKOH MNEATENBHOCTH IPU
MIPOBEACHUHN CAMOCTOSITETIbHBIX IKCIIEPUMEHTOB U HCCIIEIOBAHUIA.

OcHOBHOI! 3aja4eil Kypca sIBJII€TCS MOMOILb YYEHHKY B OOOCHOBAaHHOM
BeIOOpe mpoduna nanpHelero oOydeHns. Ha 3/MeKTHBHBIX 3aHATHAX yda-
LIUHCS MO3HAKOMUTCSI HAa MPAKTHKE ¢ TAKUMM BUOAMM AEATEIbHOCTH, KOTO-
pBIe SIBJIIOTCS BEAYIIMMH BO MHOTMX HHXXEHEPHBIX M TeXHMYECKUX Ipodec-
CHSIX, CBSI3AHHBIX C NPAKTUUYECKUMHU INpPUMEHEHHUSIMH ¢(u3uku. OmnbIT
CaMOCTOSITENIBHOTO BBIMIOJTHEHUSI CHAYaja MPOCTBIX (PU3MUECKUX IKCIEPUMEH-
TOB, 3aT€M 3aJlaHUH HCCIENOBATENBCKOTO U KOHCTPYKTOPCKOTO THUIA I03BO-
JIUT yYEHUKY JHOO0 yOeAuTbcs B MPABIWIBHOCTH CBOErO INPENBAPUTEIBHOTO
BbIOODA, TNOO U3MEHHUTH CBOI BEIOOP U UCIBITATH CBOU CIIOCOOHOCTH Ha KaKOM-
TO MHOM HaIpaBJIEHHH.

CopeprkaHue Kypca BBICTPOEHO I10 IPUHIMITY OT MPOCTOTO K CIIOXKHOMY,
OT TPUOOpEeTeHNsT HOBBIX YMEHMH W HABBIKOB K MX TBOPYECKOMY IIpHMEHe-
Huto. JleBu3bl, IOMEIEHHBIE B MOA3ar0I0BKaX K pasfieaM Kypca, MPU3BaHBI
OTpa3uTh BEAYILIUE MIEH PA3[EIOB U YPOBHHU CIOKHOCTU MaTepHalla.

Ha TeopeTnueckux 3aHSATUSAX NEPBOrO YPOBHS (eBU3 «YuuMcs H3Me-
PATB!») paccMaTPUBAIOTCA METOJBI U3MEPEHHs (PU3NYECKUX BEJIHMYUH, YCTPON-
CTBO U MPUHIMII ACHCTBHUS M3MEPUTEIBHBIX IIPHOOPOB, CIIOCOOBI 0OPabOTKH 1
NpEeICTaBICHUs PE3ylIbTaTOB M3MepeHui. Ha mpakTuueckux 3aHATUSAX IpU
BBITIOJTHEHUH JTAOOPATOPHBIX paboT ydamruecss CMOTYT MPUOOPECTH YMEHHS H
HaBBIKM TUIAHUPOBATh (PU3NYECKUI IKCIEPUMEHT B COOTBETCTBHU C IOCTAB-
JICHHOW 3aJadeil, Hay4YUThCS BBIOMPATh PAIMOHAIBHBIM METOH H3MEPEHHH,
BBITIOJIHSATE 3KCHEPUMEHT U 00pabaThIBATh €ro pe3yJbTaThl.

BrInoHeHne MPaKTUUECKUX U 3KCIEPUMEHTAJIBHBIX 3aJaHMH BTOPOTO
ypoBHA (neBu3 «M3mepsieM caMOCTOSITENbHO!») MO3BOJMUT YYAIMMCS IIPHMe-
HUTbh MPUOOpPETEHHBbIE HABBIKM B HECTAHAAPTHOHM OOCTAaHOBKE, CTaTh KOMIIe-
TEHTHBIMH BO MHOTHX NMPAKTHYEeCKHX Bompocax. CeMHHApCKue 3aHSATHS CIIO-
COOCTBYIOT PA3BUTHIO CIOCOOHOCTEH CaMOCTOSITEIBHO MPHOOPETaTh 3HAHUS,
KPUTUYECKU OICHUBATH MOJIyUYCHHYI0 MH(POPMALIMIO, U3JIaraTh CBOIO TOUKY
3peHust 0 00CYKIaeMOMY BOIIPOCY, BBICIYIINBATH APYIME MHEHUS U KOHCT-
PYKTHBHO OOCYXIaTh HUX.

JleBU3 TpeThero ypoBHS COBEPIICHCTBOBAHHUS NMPAKTHYECKUX YMEHHH U
pa3BUTUSL TBOPUECKUX MOAX0J0B K Aeny — «Mcenaeayem, u3odperaemM, KOHCT-
pyupyem, moneaupyemb». Ha 3ToM ypoBHE ydJamumcs NpeICTOUT BBITIOJIHUTH
snabopaTopHble paboTel (U3NUECKOTO MPaKTUKyMa, MOCBSIIEHHbIE UCCIIeN0Ba-
HUSIM HEKOTOPBIX MPOILECCOB U SBJICHUN B (PU3MKE, UCIBITATh CBOM CHUJIBI MIPU
BBINIOJTHEHUH UHAMBUIYAIbHBIX 3KCIIEPUMEHTAIBHBIX 3aJaHUI U KOHCTPYKTOP-
CKUX paboT, paboTasi HACTOIBKO CAMOCTOSITENIbHO, HACKOJIBKO OHHU MOXKENIAI0T
U CMOTyT. B 3aBeplueHHe 3TOro sTama yuyammecs MOTYT MPENCTaBUTh Pe3yJib-
TaThl CBOMX UCCIIENOBAHUN, HAITPUMED, Ha KIIACCHOM MJIM IIKOJIbHOM KOHKYD-
ce TBOPYECKUX PabOT.
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TaxuMm 006pa3oM, OCHOBHBIMH BHIIAMH JIESITETLHOCTH yUAIIUXCS Ha 3aHs-
TUSIX TI0 3JIEKTUBHOMY KypCy SIBJISIIOTCSI CAMOCTOsITeNIbHas paboTa B (usmue-
CKOIi JTabOpaTOPUH U BBHIMIOJHEHHUE MPOCTHIX IKCIEPUMEHTAIBHBIX 3aJaHUN 11O
WHTEpecaM B JOMAIIHUX ycioBusx. Ha 3TH BUIBI paOOT MpeAronaraercs Bblie-
JuTh He MeHee 70% y4ueOHOTO BpEMEHHU.

Bce BUIBI MPaKTUYECKUX 3aJaHUN PACCUMUTAHBI HA MCIOJIB30BAHUE THUIIO-
BOTO 000pyHOBaHUs KaOWHeTa (PU3MKK M MOTYT BBINOJHATHCS BCEMHU yYallld-
MHUCs Tpynnsl B popme 1abopaTOpHBIX pabOT WM B Ka4eCTBE WHIUBUIYAIIb-
HBIX 9KCIIEPHMEHTAJIBHBIX 3aJaHUil I yYalluxcs 110 MX BEIOODY.

ONeKTUBHBIE 3aHATHA OyOYT IMOJIE3HBIMH [UISl YYAIUXCS IIPU PEIICHUU
3a/1a4, BCTPEYAIOIINXCS B TIOBCEAHEBHOM XU3HM JTIONEH, TAKHX, KaK IPaBIIIb-
HOE M3MEPEHHE TeMIIepaTyphl, H3MEPEHUE apTePHaTIbHOTO KPOBSHOTO IaBIle-
HUS, MIPOBEPKA UCIIPABHOCTHU ATEKTPOIPUOOPOB. YUarmecs: JOJKHbI yOeIUTh-
Csl, YTO OHU MOTYT CTAaTh KOMIIETEHTHBIMUA BO MHOTHX IMPAKTUYECKUX BOIIPOCAX
yxke ceituac. [Ipennaraemple 3aja4l MPOCTHIE, HO JIs1 UX PEUICHUs HEOOXOu-
MO TBOpYECKOe MpuMeHeHue 3HaHui. Ha ocHOBe 3HAKOMCTBA C yCTPOHCTBOM
U MPUHIMIIAMU JEUCTBUS (PU3HUECKUX M3MEPHUTEIbHBIX MPHOOPOB, mpuobpere-
HUSI CAMOCTOSITEIIbHOTO OMBITa MX WCIIOJNB30BAHUS Y IIKOJIBHUKOB BBIPAOATHI-
BAETCsl YYBCTBO YBEPEHHOCTH B CBOMX CIIOCOOHOCTSIX YCIEIIHO B3aMMOJICUCTBO-
BaTh C MpEAMETaMU OKPYXKAIOIEr0 MUPAa M Pa3HOOOPA3HBIMU TEXHUUECKUMHU
YCTpONCTBaMH.

ONeKTUBHBIH Kypc HAIlpaBieH Ha BOCHHTAHHE YYBCTBA YBEPEHHOCTH B
CBOWX CHJIaX M CIIOCOOHOCTSIX NMPH HCIOIB30BAHUH DPa3sHOOOPA3HBIX IMPHOO-
POB U YCTPOMCTB OBITOBOI TEXHHMKM B IIOBCEIHEBHOH XHM3HHM, a TaKXe Ha
pa3BUTHE MHTEpeca K BHUMATEIIBHOMY PACCMOTPEHHIO IMPUBBIYHBIX SIBIICHUM,
npeameToB. JKenaHue MOHATH, pa300paThCa B CYLUTHOCTH SIBICHHH, B yCTPOH-
CTBE Belllel, KOTOPBIE CIYXKAT YeIOBEKY BCIO €ro )XU3Hb, HEMUHYEMO MOTPeOy-
€T JOIOJIHUTEIIbHBIX 3HAHUMN, MOATOJKHET K CaMOOOpa30BaHMIO, YEIIOBEK Oy-
IeT HaOmoaaTh, IyMaTh, YATATh, YCOBEPUICHCTBOBATh U M300pETaTh — €My
OyIeT MHTEPeCHO JKUTh!

N nHakoHel, 3amMe4yaHHe OTHOCHUTEIBHO OOBEMa Kypca. ABTOpBI CO3HA-
TEJIPHO BKJIIOYMIN B MPOTPaMMy Kypca H30BITOYHBIN MaTepuan s TOro,
YTOOBI YYHTENIb MOT TBOPUYECKH OTHECTHUCHh K BBIOOPY MaTepuajia B COOTBET-
CTBUH C YPOBHEM ITOATOTOBJICHHOCTH YYAIINXCS U MX WHTEPECAMH, HATHIAEM
0o0opynoBaHUs B KaOWHeTe (PU3UKHM U ¢ COOCTBEHHBIMH HHTEPECAMU.

OcHoBHOe cojiepkaHue Kypca

I'naBa 1. MeTtoabl u3mepennsi pusndeckux BequyuH (28 4)

ITepBBIii ypOBEHB: yYHMCH W3MepSTH!

OCHOBHBIE W TPOU3BONHBIE (U3NUECKUE BEIMYWHBI U HX HU3MEPEHUS.
EnuHUIbBI ¥ 3TaIOHBI BeTMYUH. AOCOTIOTHBIE M OTHOCHUTEIIBHBIE TTOTPEITHOC-
TH TPSAMBIX U3MepeHuil. M3mepuTenbHble TPUOOPHI, HHCTPYMEHTHI, MEPHI.
HHcTpyMeHTa IbHBIE U OTCUYETHBIE TorpemHoctu. Kiaccel mpubopos. ['panu-
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1Bl CHCTEeMATUUYECKHUX IMOTPEITHOCTEH M CrocoObl WX oleHku. CrydaifHbie
MOTPENTHOCTH M3MEPEHUN U OIIEHKA WX TpaHUIL.

DTanbl TUIAHUPOBAHUST M BBITIOJIHEHUST IKCIIEPUMEHTA. Mephbl MpenocTo-
POXHOCTH TpU MPOBEACHUM JKCIEPUMEHTA. YUeT BIHSHHUS W3MEPUTENbHBIX
nmpubOPOB Ha UCCIIEAYEMbIi mporiecc. BrIOOp MeToda M3MEpEeHU U U3MEPH-
TeabHBIX NMpubopoB. CrocoObl KOHTPOJS Pe3ylbTATOB M3MEpeHUH. 3amuch
pe3ynbratoB m3Mmepenuit. Tabmuupl u rpadguku. O6paboTka pe3yabTaTOB U3-
MepeHuil. OOcyxaeHne U NMpeAcTaBlIeHUE MOJIyUYeHHBIX pPe3yJbTaTOB.

Wzmepenus BpeMeHU. MeTonbl U3MEPEHUsI TEIJIOBBIX BEIMYUH. MeToabl
U3MEPEHUS HJIEKTPUUYECKUX BEJIMYMH. MeETOAbpl U3MEpPEHUs] MAarHUTHBIX BEJIU-
yyuH. MeToabl U3MEPEHUS CBETOBBIX BEJIMUYMH. METObl U3MEPEHUS B ATOMHOM
U sigepHO# (usmKe.

Jlabopamopusie padomut
. Iamepenune MIMHBI C TOMOIIBI0 MACIITAOHON JTMHEMKU U MUKPOMETPA.
. OnueHka TpaHUI] MOTPEITHOCTH MPU MU3MEPEHUSX CHIIbI TOKA.

. I3MepeHus 31eKTPUYECKOTO COMPOTHUBJIEHUS C MOMOIIBIO OMMETpA.
. WccrnenoBanue noynpoBOJHHKOBOTO IUOA.

. M3mepenne koapduimeHta TpeHus.

. N3yuenue NBIKEHHSI CUCTEMBI CBS3aHHBIX Tell.

. HccnenoBanue 3aBUCMMOCTU CHIIBI TOKA OT HANpPSDKEHUS Ha KOHLAX
HUTU 3JIEKTPUYECKON JIaMIIBI.

8. HccnenoBaHue 3aBUCHUMOCTH IepHoa KoJeOaHMI MasTHUKA OT €ro
MacChl, aMIUIMTYAbl KONEOAHUNH M JUIMHBI.

9. N3amepeHue BpeMEHM PEaKLUU YeIOBEKA HAa CBETOBOM CHTHAIL.

10. M3MepeHue TEIUIOTHI IIABIEHUS JIbIA.

11. V3mepeHus: 3JEKTPUUECKUX BEIUYMH C MOMOINBIO ITUPPOBOTO MYJIb-
TUMETpA.

12.MI3meperne MHAYKUUN MarHUTHOTO MOJIS.

13. VI3aMepeHre OCBEIICHHOCTU IMPU MOMOIIU (HOTOIIEMEHTA.

14. Peructpanus simepHbIX HU3ITyUEHUI.
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I'naBa 2. ®usznyeckue u3MepeHusi B MOBCeHEBHOMH ku3Hu (12 4)

BTopoit ypoBeHb: mepexoauM K CaMOCTOSITEIbHbIM H3MepeHusiM!

W3mepennst TeMriepatypsl B OBITY. Bi1aXHOCTh BO3IMyXa M CIIOCOOBI ee M3Me-
penns. MccnenoBanust paboTel cepaua. VICTOUHHKH 3IeKTPUYECKOTO HarpsiKe-
HUSI BOKPYT Hac. BBITOBBIE 3EeKTPONIPUOOPHI. BBITOBBIE MCTOUHHMKK CBETA.

Jlabopamopusie padomut

15. HMccnenopanue 3aBUCUMOCTU IIOKAa3aHUM TEPMOMETpPa OT BHEUIHUX
YCIIOBUH.

16. M3MepeHue BIAXXKHOCTH BO3AYyXa.

17. N3aMepeHue apTepuaaIbHOIO KPOBSHOI'O JIABJICHUSI.

18. M3yuenune mpuHIMNA pabOTHl 2MEKTPUUECKON 3aXKUTAJIKH.

19. V3yuenue mpuHOUIA pabOTHI JIAMIIBI THEBHOI'O CBETA.

DKcKypcust 6 QuazHocmMuYecKue KaOuHemyl NOIUKIUHUKY Wik 00bHuybl. (2 4.)
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I'naBa 3. ®usnueckuii npakTukym (22 )

Tperuit ypoBeHb: uccaeayeM, u3o0peTaeM, KOHCTpYHpyeM, Mojeupyem!

Jladopamopuvie padomor

20. M3MmepeHne KMHETUYECKOH SHEPTUU Telna.

21. 3mepeHre MHAYKTUBHOCTH KATYILIKH.

22. V3aMepeHHe aMIUIMTYAbl U IEepUOAa 3IJICKTPUUYECKHX KoJebaHUi ¢
ITOMOIIBIO 3JIEKTPOHHOTO ocIuuIorpada.

23. HccnenmoBaHue SBICHUS TEPMOSIICKTPOHHON IMUCCHU.

24. N3zmepeHue pabOThI BBIXOJA 3JIEKTPOHA.

25. UccnenoBaHue CBOWCTB JIa3€pHOTO U3ITyUEHUS.

26. UccnenoBaHue NHMHEHYATOTO CIEKTpa W3IIy4EHUS.

27. Ompenenenue meproaa Mojypaciiaga eCTeCTBEHHOT'O PaIlOaKTHBHO-
ro M30TOIA.

Ixcnepumenmanvuvie 3a0anus

3aganue 1. M3roToBiieHNe MOMAENN Ta30BOTO TEPMOMETPA.

3amanue 2. OnbeIT ¢ paguoMmerpoM Kpykca.

3aganue 3. MccneqoBaHue mapamMeTpoB «UEPHOTO SIIIMKa» Ha MOCTOSIH-
HOM TOKE.

3ananue 4. VccnenoBaHue mapaMeTpoOB «UEPHOTO SIIIUKa» Ha MEPeMEH-
HOM TOKE.

3amanue 5. M3roToBIeHHe MONENM aBTOMATa MMOKapHOW CUTHAM3ALINH.

3amanue 6. PacdeT m ucHbITaHNE MOJENN aBTOMATHYECKOTO YCTPOUCTBA
JUIS PETYIMPOBAHUS TEMIEPATYPHI.

3amanue 7. UccnemoBaHne pamanoakTUBHOW 3arps3HEHHOCTH.

Pezepe epemenu — 6 u.

Opranuzanus 4 npoBeeHne
aTTecTalud yY4YE€HHKOB

OJeKTUBHBIC 3aHATHUS IO JaHHOW NMPOTpaMMe MPOBOMASATCS VIS yIOBJIET-
BOPEHHUS] MHIMBHIYaJbHOTO WHTEpEca y4YaIlUXCs K M3YYCHUIO MPaKTHUCCKHUX
MIPUITIOKEHUH (GU3UKK U IJIs MOMOIIM B BBIOOpE Mpodmiis JalbHEeHIero ooy-
yeHns. [1o3TOMy HeT HyXAbl CHCTEMaTHYECKH KOHTPOJIMUPOBATH M OLICHUBATH
3HaHMA ydanmxcsa. OZHAKO YUUTEIIO CIIeIyeT OTMEYATh MX JOCTIKEHUS U TeM
CaMBbIM TOOIIPATh K JATBHEHIINUM 3aHSITHSM.

OCOOEHHOCTSIM 3JIEKTUBHBIX 3aHATUI HauboJee COOTBETCTBYET 3adeTHas
(dbopMa OLEHKU TOCTHXKEHMH ydalluxcs. 3a4yeT IO BBIMOJHEHHOW JTabopaTop-
HOM paboTe 11e/1ecO00pa3HO BBICTABIIATH 110 MHCbMEHHOMY OTYETY, B KOTOPOM
KPATKO OIMCAaHbI YCIOBHSI IKCIIEPUMEHTA, B CHCTEMATU3UPOBAHHOM BHJE TIpe/I-
CTaBJIEHBI PE3YJIbTATHl U3MEPEHUI M CleTIaHbl BBIBOIBI.

ITo pe3ysibpTaTaM BBIOJHEHHUS] TBOPUECKUX IKCIIEPUMEHTAIBHBIX 3aJaHNi
KpOME MHChbMEHHBIX OTUETOB IOJIE3HO INPAKTHKOBATH COOOILIEHNS Ha 0OIIeM
3aHATHU TPYNIIIBI C JEMOHCTpAIMell BBIITOTHEHHBIX YKCIEPUMEHTOB, M3TOTOB-
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JICHHBIX TpuOOpoB. [l moaBeneHHWs] OOIIMX WTOTOB 3aHSATHH BCEW TPYIIIBI
BO3MOJKHO IPOBEIEHHE KOHKypca TBOpueckmx pabor. Ha 3ToM KOHKypce
y4aluecs CMOTYT HE TOJIBKO IPOAEMOHCTPUPOBATH IKCIIEPUMEHTAIBHYIO yC-
TAHOBKY B JEHCTBHM, HO U paccka3aTh O €€ OPUTMHAJIBHOCTH U BO3MOXXHOC-
TSX, OTAATh CBOE TBOPEHHE Ha CYJ 3pUTeNieil. 3/1ech MpUOOpeTaeT OOoJbIIOe
3HauUCHUE yMeHHe 0()OPMUTH CBOIl AOKIIA] rpadgukamMu, TabIUIaMK, KPATKO U
SMOIIMOHAIIBHO paccKkazaTh O caMoM I1aBHOM. Ha OOIIEemKOIbHBIX KOHKYP-
cax MOTYT ObITh MPEICTaBJIEHbI, HAIIPUMEDP, paboThl OUOIOroB, XUMUKOB, JIH-
TepaTopoB. B 3TOM ciiyuae nosiBisieTcss BO3SMOXKHOCTb YBUAETh U OLEHUTH CBOU
Tpya u ceOs Ha (oHe OPYrUX MHTEPECHBIX pAabOT M TAaKUX K€ YBICYCHHBIX
JIIOZIEH.

HTorosslil 3a4eT YYEHUKY 110 BCEMY 3JIEKTUBHOMY KYypCy MO>KHO BBICTaB-
JIATh, HAIIPUMEDP, MO TAKUM KPUTEPHUSAM: 1) BBHIIOJTHEHHE HE MEHEe IIOJIOBHHEI
abopaTOpHBIX PadoT; 2) BHIMIOJIHEHHE HE MEHEE OJHOTO 3KCIIEPUMEHTAIBHO-
rO 3aJaHMs MCCIEAOBATEIBCKOTO MM KOHCTPYKTOPCKOTO THIA; 3) aKTHBHOE
yuacTHe B MOATOTOBKE M MPOBEACHUM CEMHHAPOB, IUCKYCCHH, KOHKYPCOB.
ITpeamaraemble KPUTEPUU OLEHKU JOCTHXKEHMH ydalUXCS MOTYT CIYXUTb
JIMIIb OPUEHTHUPOM, HO He SIBIISIIOTCS 00s13aTenbHbIMU. Ha 0cHOBe cBOEro ombiTa
YUUTENIb MOXET YCTaHABIMBATH MHbIE KPUTEPHUH.

YMK no kypcy

MOCOBHUE JJA YYALIUXCA
Conep:xanne

I'naBa 1. Metoabl u3MepeHust (pU3NMYECKHX BEJTUUHH

§ 1. duszndeckue BETUYNHBI U WX CIUHHITHI.
®usnka; puU3NUeCcKre CBOMCTBA TN, UCTOPUS METpa; COBPEMEHHOE
ompesenieHre MeTpa; (pusndeckasi BEMMYMHA; OCHOBHBIE U MTPOU3BO/I-
Hble (PU3MYECKVE BEJIMYUHBI, SMUHUIBI BEJTMUMH U 3TAIOHBL, MEXKIY-
HapogHas cucrema exuHun CU.

§ 2. smepenus (pu3MUYecKuX BETUYMH.
H3mepeHus ¢U3MUYeCKUX BEIMUYWH; pa3Mep M 3HaueHHe (PpU3nIecKon
BEJIMUUHBI, MEPBl U U3MEPUTENbHbIE TPUOOPHL; MPSAMbIE 1 KOCBEHHbIE
M3MepeHust; aOCOMIOTHASI U OTHOCHUTENIbHAS MOTPELIHOCTA U3MEPEHU;
U3MEPEHUs! JIJIHBIL.
Jlabopamopnas paboma 1. I3MepeHne [UTHHBI C TIOMOIIBIO MacIITab-
HOM JTMHENKN U MHUKPOMETpA.

§3. TlorpemHoCTy NPSMBIX OJHOKPATHBIX U3MEPEHMIA.
I'paHUIIBI TOTPENTHOCTENH U3MEPEHHIT; TPAHUIIBI A0COIOTHOW U OTHO-
CUTEIIbHOW TIOTPEITHOCTH; MHCTPYMEHTAJbHAsI MOTPEITHOCTD; KJIacc
TOYHOCTU MpuUOOpa; MOTPEUTHOCTh OTCYETA; MOTPEIIHOCTh METO/a
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§4.

§5.

§6.

§7.

§8.

§9.

M3MEPEHHUsI; CUCTEMATUIECKUE W CITyYaifHble MMOTPENTHOCTH; KaK MOX-
HO Y4YeCTh OIIMOKN M3MEPEHHW WM YMEHBIIHUTH UX.

Jabopamopuas padoma 2. O1eHKa TpaHUI] MOTPEIIHOCTH MPH U3Me-
PEHMSIX CHIIBI TOKA.

be3omnacHocTh 3KCIIEpUMEHTA.

Ob6ecnieyeHue 6€30IaCHOCTU IKCIICPUMEHTA [UISI YeJIOBEKa; MEPHI Ipe-
JIOCTOPOXKHOCTH; OOecriedeHue 0Ge30MacCHOCTH IKCIICPUMEHTA IS H3-
MEpPUTENBHBIX MPHOOPOB U 000PYIOBAHUS.

Jabopamopnas paboma 3. VI3MepeHUs 3JEKTPUUECKOT'O COMPOTHUBIIE-
HUST OMMETPOM.

[InanupoBaHre W BBITOIHEHNE SKCIEPHMEHTA.

Beibop Meronma m3MepeHHit U MpHUOOPOB; BIMSHUE MPUOOPOB Ha pe-
3yJIbTAThl U3MEPEHUH; TpeaBapUTEIIbHBIE U3MEPEHUs; BBIOOD CTyIe-
HU U3MEHEHUS PETYJIUPYEMOU BEITMUMHBI, MOIEPKaHUE TTOCTOSTHHBIX
YCIIOBUHI 3KCIEPUMEHTA.

Jlabopamopnas paboma 4. ViccnemoBaHue MOTYITPOBOJHUKOBOTO THO/IA.
OlneHKa TpaHUI] CIyYaiHBIX MOTPEIIHOCTEN HW3MEpPEHHIA.
IToBTOpHBIC U3MEPEHMSI U HAXOXKICHUE CPEIHEro apu(MEeTHYECKOTrO
3HAYCHUS M3MEPSACMON BEIMUYUHBI; CPEeIHEe KBAJAPATUYHOE OTKIOHE-
HHUE; CTAaHOAPTHOE OTKJIOHCHHE; OLICHKA TPaHUIl CIIyYalHBIX MOTPENl-
HOCTEW U3MEPEHUU.

Jabopamopnas paboma 5. VIamepenune kosdduimeHTa TpeHusl.
O06paboTKa pe3ybTaTOB M3MEPEHUIA.

[MpubnmxeHHBIe YMCIIa; OIEHKA T'PAaHUI[ MOTPEITHOCTEH KOCBEHHBIX
M3MEPEHUH; 3aITUCh U 00paboTKa Pe3yIbTATOB U3MEPEHUN: IECTh TIPO-
CTBIX TPAaBUIL.

Jabopamopnas paboma 6. VI3ydeHue NBIKEHHS] CUCTEMbBI CBS3aHHBIX
TeJl.

ITocTpoenue rpadukos.

IIpencrasnenue pe3yabTaTOB U3MEPEHUH B BUe TaOIUL; Ha3HAUCHUE
rpadUKOB; MOCTPOCHUE MPUOIMKEHHOTO rpaduka; BbIOOp MaciiTa-
0a; ykazaHue TpaHHIl TOTPEIIHOCTeHl Ha rpaduke; MPOBEACHIE JTH-
HUI MO 9KCIEePHMMEHTAIBHBIM TOYKaM; aHAJIH3 Pe3yIbTaTOB.
Jabopamopuas paboma 7. ViccnemoBaHue 3aBICHMOCTH CHIIBI TOKa
OT HAIPSDKCHHS Ha KOHIAX HHUTU 3JEKTPUYECKOM JIaMITBI.
H3MepeHne BpeMeHH.

Yrto Takoe BpeMs; CYTKH — €CTECTBEHHAsl eIUHHIIA BPEMEHHU; TMpPO-
cTeiimue mpuOOPHI JUISI W3MEPEHHS] BPEMEHH; MAsSTHUKOBBIC YaChI;
HEPABHOMEPHOCTh BpAIEHUs 3eMJIM; JJIEKTPOHHBIE U ATOMHBIE JTa-
JIOHBI BPEMEHH.

Jabopamopnas paboma 8. ViccnenoBaHne 3aBUCUMOCTH TEpHOAA KOJie-
0aHUil MasTHUKA OT €ro MAacChl, AMIUTUTYAbI KOJEOAHUI U JJIMHBI.
Jlabopamopras paboma 9. VI3mepeHne BpPEeMEHHM peaKIMU UelOBEKa
HAa CBETOBOW CHUTHAIL.

§10.

§11.

§12.

§13.

§14.

MeToapl M3MEPEHUsT TEIUIOBBIX BEJTUUMH.

Temnepatypa; TemI000MeH; JKUIKOCTHBIN TEPMOMETP; Ta30BEIi Tep-
MOMETD.

Jabopamopuas paboma 10. VIamepeHne yaeinbHOM TEIUIOTHI IUIABIIE-
HUS JIbJA.

MeToabl U3MEPEHUsT IEKTPUUECKUX BETUYMH.

[Tpubopsl 11 U3MEpEeHUs CUIbl TOKA; MPUOOPHI ISl U3MEPEHUs
HAIPSDKEHHUST; YCIIOBHBIC 0003HAUYCHUS; IEKTPOHHBIC III(PPOBBIC H3-
MEpUTEIbHbIE MPUOOPHI.

Jabopamopuas paboma 11. VI3aMepeHHs 3JEKTPUUECKUX BEIMYUH C
ITOMOITBbI0 ITM(PPOBOTO MYIBTUMETpA.

Metonbl U3MEPEHUsT MAarHUTHBIX BEIMYUH.

MarHuTHas MHIYKIUS; MATHATHBIA TIOTOK; WHIYKTUBHOCTD.
Jabopamopnas paboma 12. VIaMepeHne HHAYKIIMA MATHUTHOTO TTOJISL.
MeTonapl U3MEPEHUsT CBETOBBIX BEIMYUH.

HcToyHnku cBeTa; CBETOBBIE BEIMYMHBI U MX €AMHMIIBL.
Jabopamopnas paboma 13. VI3mMepeHre OCBELICHHOCTH MPH IOMO-
mu (potosnemMeHTa.

MeToapl U3MEPEHUI B aTOMHOI U siiepHOU (pusmKe.

®dusnyueckye BEIMYMHBI B ATOMHON U SIICPHON (DH3UKE; MMOTJIOIICH-
Hasl 1032 W3TYYEHUsI; METOJbl PEruCTpaluy 3apsHKEHHbIX YacTHULL.
Jabopamopuas paboma 14. Peructpanus saepHbIX U3TyUYeHUH.

I'maBa 2. ®u3uyeckne H3MEpeHust B MOBCEIHEBHOMN KU3HU

§15.

§16.

§17.

§18.

§19.

Kak HyxHO u3MepsaTh Temneparypy?

TepMoMeTp; U3MEpEHUE TEeMIIEPATYPHI.

Jabopamopuas paboma 15. ViccnenoBanue 3aBUCUMOCTH TTOKa3aHUN
TepMOMeTpa OT BHEUIHUX YCIIOBUHU.

M3mepeHue BIIAXXHOCTH.

BraxxHocTb; rurpomMerp.

Jabopamopuas padoma 16. VI3mepeHne BIaXHOCTU BO3IyXa.
HccnenoBanue paboThl cepaua.

CucreMa KpOBOOODAILCHUS YelIOBEKa; KPOBSHOE NaBJCHUE, ChUT-
MOMAHOMETD; KOrga M 3a4yeM HY)XHO U3MEpATb apTepUalibHOE JdaB-
JIEHUE.

Jlabopamopnas paboma 17. VI3MepeHue apTepuaabHOTO0 KPOBSIHOTO
JIaBJICHUS.

DNEeKTpUYIEeCKHNe TOKH CepAla.

lanpBaHUYECKHE SIBIEHUS; JJIEKTPOKApANOTpaMMa.

HCTOYHMKHN 3IIEKTPUIECKOTO HAIMPSDKEHUsS] BOKPYT Hac

HICTOUHUKHN 3JIEKTPUYECKOTO HATPSDKEHUS B JIOME; MPOBEpPKA HC-
MIPABHOCTHU 3JIEKTPONPUOOPA; ra30pa3psAHbBIA MHIUKATOP; KaK pa-
60TaeT 3IeKTpUYecKas 3aKUTAJIKA.

Jabopamopuas paboma 18. V3yuenue mpuHUUNA pabOTHI MbE30-
9IEKTPUUECKON 3a)KUTATIKHU.
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§20. BpITOBBIE UCTOYHUKH CBETA.
JlamMna HaKaJIMBaHWS; JTIOMHHECLEHTHAS JIaMIIA.
Jlabopamopnas paboma 19. VI3yueHnue mpuHIUIA paOOTHI TIOMUHEC-
LIEHTHOM JIAMIIBI.

I'naBa 3. ®u3nyecKknii MPaAaKTUKYM
Jabopamopnas paboma 20. I3MepeHre KUHETUIECKON SHEPTHH Tea.
Jabopamopnas paboma 21. VIaMepeHre WHIYKTUBHOCTH KaTYIIIKH.
Jabopamopnas paboma 22. VIamepeHne aMILUTUTYIbI U MEPHOIA
ANMEKTPUIECKUX KOJIEOAHUI C TIOMOIIBIO 3NIEKTPOHHOTO OCIIIorpada.
Jabopamopnas paboma 23. ViccnemoBaHue sIBIICHUS TEPMOIIEKTPOH-
HOUM 3MUCCHUH.
Jabopamopnas paboma 24. VI3amepenune pabOThI BBIXOAA IIEKTPOHA.
Jabopamopnas paboma 25. ViccnenoBanue CBOWCTB JIA3€PHOTO W3-
JTy4eHUsI.
Jabopamopuas paboma 26. VccieqoBaHue ITUHEHYATOrO CHEKTPA
U3IIyYeHUsl.
Jlabopamopnas paboma 27. OnpenerneHue nepuoaa moliypacnaia
€CTECTBEHHOI'0 PaJMOAaKTUBHOI'O H30TOIA.
Dxcnepumenmanviioe 3adanue 1. VI3roToBIeHHWE MOJEIU Ta30BOTO
TepMOMETDA.
Dxcnepumenmanviioe 3adanue 2. OnbIT ¢ paguoMerpoM Kpykca.
Dxcnepumenmanvroe 3aoanue 3. VlccnemoBaHue mapaMeTpoB «dep-
HOTO SIIMKa» Ha TIOCTOSIHHOM TOKE.
Oxcnepumenmanvrnoe 3aoanue 4. ViccnemoBaHue mapamMeTpoB «dep-
HOTO SIIIMKa» Ha TIEPEMEHHOM TOKE.
Dxcnepumenmanvuoe 3adanue 5. VI3rOTOBIEHHE MOJEIN aBTOMATa
CUTHAIM3ALINUH.
Oxcnepumenmanvhoe 3adanue 6. PacueT M UCHIBITAHUE MOJEIH aBTO-
MATHUYECKOTO YCTPOMCTBA ISl PETYIUPOBAHUS TEMIIEPATyphL.
Oxcnepumenmanvroe 3adanue 7. ViccrienoBaHue pagdoOaKkTUBHOM 3a-
PSI3HEHHOCTH.

OPAI'MEHT YYEBHOI'O ITOCOBUA

§ 2. UamepeHus GU3NYECKUX BEJIUHUH

Coaepxaxue: namepeHnsi Guan4ecknx BesIm4nH; pasmep n 3Ha4e-
Hue Guan4eckon Bein4nHbl; MEPLI N U3MEPUTEJIbHbIE NPUBOPLI; NPSMbIE
U KOCBEHHble uamepeHunsi; abCosIioTHass U OTHOCUTEJIbHAasi MOrPeLIHOCTN
U3MepeHnii; N3MepeHuss AJINHbI.

U3mepeHns dunsnyeckux senunuuH. MamepeHnemMm dusnyeckonm Be-
JIN4MHBI HA3bIBAETCH SKCNEPUMEHTANIbLHOE onpeneneHne 3Ha4eHmnst Gusnyec-
KOV BENINYMHbI, XapakKTepunayloLLen AaHHbIN 00bekT. 3HaveHne Gpu3n4eckon
BENIMYMHbI €CTb NMPOM3BEAEHME OTBJIEYEHHOrO YMCNA, Ha3blBAEMOIrO YUCIO-
BbIM 3HAYEHWEM BENUNYMHbI, HA eanHULy Gu3nyeckor BenuymnHbl. Hanpum-
Mep, 3HaveHne gavHbel ctona /= 1,5 m = 1,5 x1 m. B gaHHoM cny4ae yncno-
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BOe 3HadyeHue 1,5 nokasblBaeT, CKOMbKO eAMHUL, AJIMHBLI 1 M yknaablBaeTcs
Ha ANVHE CTona.

KonnyecTBeHHOE copepxaHne xapakTepucTukm Guanyeckoro obbekTa
WNn SBfIEHNS Ha3biBaeTCs pasMepoM busnyeckon BennymHbl. PasMmep Be-
JIN4NHBI 45151 4aHHOro 06beKkTa ocTaeTcsl Hen3MeHHbIM pu Bbibope pas3-
HbIX eAUHUL, N3MEepPeHns, 3Ha4eHne BesIM4YnHbl 3aBUCUT OT Bbibopa enu-
HUUbl n3MepeHunss. Hanpumep, Teno pasmepomMm B 1 GYyT UMeeT pasnnyHble
3HAYEeHNs OAVIHbI MPU UCMOMb30BAHUN PAa3HbIX €OVHUL, ASIVHbIL:

/=1 oyt = 12 gormo. = 30,48 cm = 0,3048 m.

OcHoBoOVi BCex namMepeHnii puan4ecknx BesIM4nH siBJISeTCs CpaBHe-
Hue pasmMepa namepsieMoli BeJINYUHbLI C 3TaJIOHOM eAuHuuUbl puanyec-
KoV Benun4unHbl. Hanpumep, 4ToObl N3MEPUTb AJIMHY Kakoro-nmbo npeame-
Ta, HaAO CPaBHUTbL €ro ASMHY C OJVHOM 3TanoHa MeTpa.

Mepbl n nuamepuTtenbHble NPUGOPbI. HEBO3MOXHO BCE N3MEPEHUS Bbl-
NONHATb NYTEM CPABHEHUM C €OUHCTBEHHBLIM 3TAIOHOM €4VHULbl BEJIMYUHBI.
Ona namepeHunnt B nccnenoBaTenbCckmx nabopaTtopusx U B NOBCEOHEBHOWN
NPaKkTUYECKOWN XM3HWU U3rOTaBMBAIOTCH MEPbl N U3MepUTesbHbie npnbo-
Pbl, CPAaBHMBAEMbIE C 3TaAJIOHAMM.

OnHO3Ha4YHOVW Mepoi Ha3blBalOT CPEACTBO U3MepPEHUSl, BOCIPON3-
Boasiuee ¢uandeckylo BeIMYUHY onpenenieHHoro pasmepa. Hanpuwvep,
KnnorpaMmmoBasi rmps sIBAsieTcs Mepoii macchl pasmepom 1 kr. O6pasuoBas
KaTywka UHOYKTUBHOCTBIO 1 TH MOXEeT Cny>XuTb MepPOn MHAYKTUBHOCTU pas-
mMepom 1 TH.

M3ameputenbHas nuHeka ¢ MUINIMMETPOBLIMU OENEHUSIMU Ha LuKane
(puc. 3) nnm Habop rmpb padHbIX 3HAYEHWIA MOMYT CIYXUTb NPUMEPaMnN MHO-
ro3Ha4HbIX Mep.

Puc. 3

U3mepuTenbHbiM NpnbGOPOM Ha3bIBAIOT CPEACTBO U3Me-
peHusi, aaioljee BO3MOXHOCTb HernocpeacTrBeHHO OTCHYUTHI-
BaTb 3HaYeHUsI U3MeEPSIEMOI BEeJINYNHBI. VI3MepUTEnbHbIN
npuéop CNyXuT s BoipaboTky curHana, HeNnocpPeACTBEHHO Mo-
Kas3blBalOLLEro 3Ha4YeHne nsmMepsemMon GU3N4eCKon BeNUYUHbI.
Mprmepamu n3mepuTenbHbIX NPUOOPOB MOTYT CNYXUTb OUHA-
MOMETP (puc. 4), cnuaoMeTp, BONbTMETP, aMNepmMeTp, TEPMO-
MeTp, MaHOMeTp.

M3mepeHnsa, Npu KOTOPbIX M3MEPUTENBHLIN Npubop faet
HENoCcpeacTBEHHO MHMOPMaUUIO O 3HAYEHUN U3MepseMon Gu-
3N4ECKON BESIMYMHBI, HA3bIBAIOT MPSAMLIMU N3MEPEHUSIMU.

M3mepeHns, npyn KOTOPbIX 3HAYEHNE U3MEPSIEMON BENNYN-
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Hbl HAXOAAT MyTEM BbI4MC/IEHMIA HA OCHOBE UCMONb30BaHUSA pe- S
3yNbTaToOB M3MEPEHUN APYrnX BENWNYUH, HA3biBAOTCH KOCBEH-
HbIMU U3MEPEHUSIMU. Puc. 4



MorpewHocTn namepeHuin. lNpu namepeHnsx GU3nNHeckux BeUYUH
nobbiMM Npnbopammn pesynbTaT U3MEPEHNs BCErAa CKOJIbKO-TO OT/IM4aeTcs
OT UCTMHHOIO 3Ha4YeHUs GU3NYECKON BENNYUHBL. DTU OTNNYUSA MOTYT ObiTb
06ycnoBeHbl HECOBEPLUEHCTBOM N3MepUTenbHOro nprubopa, owmnbKom 3Ke-
nepuMeHTaTopa, BANSHWEM BHELIHUX (GaKTOPOB U APYrMMU NMPUYMHAMM.

Mopaynb pasHocTu pesynbtara U3MEPEHUsi  UCTUHHOIO 3HaYEHUs
namepsieMori Be/INYNHbI Ha3biBaeTCs1 aBCOJIIOTHOV MOrpeLHOCTbIO U3Me-
peHus.

Ecnn npu namepenuun otpeska AB oJMHOM a nony4yeH pesynbtaTr usme-
peHus x (puc. 5), To abconoTHast NOrpPeLLIHOCTb U3MepeHns dx onpenenseT-
CS1 BblpaxeHneMm:

ox = |x —al, (1)

roe & — cTpoyHas OykBa «[efbTa» rpevyeckoro andasuTa.

B 5x

A
%

X
Puc. 5

ABCconoTHas NOrpeLwlHocTb He AaeT MOJIHOro NpeacTaBiieHNs O Kaye-
CTBE n3mepenHuns. Hanpumep, ecnm n3BeCTHO TOSIbKO, YTO PacCTOSHUE N3Me-
peHo ¢ abCoJIOTHOM MOrpeLlHocTbio 3 CM, TO HENb3s cka3aTb, XOPOLUEro
KayecTBa 3TO U3MEPEHUE UM NNOXOoro. encTBnTenbHO, ecnm ¢ Takon no-
rPELLUHOCTbLIO U3MEPEHO paccTosiHne oT Mockebl o CaHkT-MNeTepbypra, pas-
Hoe npumMmepHo 600 KM, TO MOXHO CKa3aTb, YTO 3TO U3MEPEHMNE OYEHb BbICO-
KOro kadecrtsa. A ecnm NOrpewHocTb 3 CM Bbl AONYCTUAN NPU OTPE3aHUU
cTekna wupuHonm okono 60 cm ons BCTaBNeHUS B OKOHHYIO pamy, TO Bam
ckopee Bcero noHagobuTcs HOBOE CTEKJI0, Tak YTO Ka4yeCcTBO U3MEPEHUI B
3TOM CJly4ae Henb3s NpusHaTb xopowum. CnenoBaTesibHO, Ka4eCTBO M3Me-
PEHUIN ONpPeaenseTcs He TOJIbko abCOMIOTHOM MOrpPeLHOCTbIO USMEPEHUNA,
HO N 3HaYeHMEeM U3MEePSIEMON BeNnyMHbl. XapakTepucTnka kavyectsa usme-
peHunin, yuntbiBalowwas abCcoMoTHYO NOrPELUHOCTb U 3HAYEHVE N3MEPSIEMONA
BESINYMHbI, HA3bIBAETCS OTHOCUTEJIbHOU MOrpPeLUHOCTbIO U3MEPEHUS.

OTHOCUTE/NIbHOW MOrPeLHOCTbIO U3MEPEHUSI Ha3blBaeTCsl OTHOLIEe-
Hue abCcoNIOTHOW MOrPewHOCTU K UCTUHHOMY 3Ha4YyeHuio uamepsieMori
Besn4YnHbl. OTHOCUTE/IbHAs NOrPEeLUHOCTb BbipaXxaeTcsi B AOJIX €ANHNLbI
WIn B NpoLEeHTax.

Kak nokasbiBaloT BbMMCNEHUS, OTHOCUTENbHASA MOrPELUHOCTb HArnsa-
HO OEMOHCTPUPYET CYLLECTBEHHOE pPasnnyme KayecTtBa NepBoro M BTOPOro
M3MEpPEHUN Npu O0UHAKOBOW abCONIOTHOM MOrpeLiHocTU namepeHuii. Mo-
3TOMYy B OONBLLUMHCTBE CJ/ly4aeB Ka4eCTBO U3MEPEHMUIN OLEHMBAETCS NO 3Ha-
YEHWNIO ero OTHOCUTENbHOM MOrPEeLUHOCTH.
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U3mepeHusa anuHbl. [1ng namepeHuin MnHerHbix pa3mMepoB Ten 1 pac-
CTOSIHUIN MeXAy Tenamu NPUMEHSIIOTCS Pa3fINyHbIE USMEPUTENbHBIE UHCTPY-
MEHTbl U MeTOAbl N3MepeHuii. Ons namepeHus OOnbLUVX OJWH, HAnpumep
3eMeJSIbHbIX YHaCTKOB, YNOTPEONSAOT CTajlbHble MEepPHble NIEHTbI A/IMHON A0 50 M.
Mpn obmepe 30aHMIn NCMONBL3YIOT PYNETKY C r’MOKOM neHTon gnnHon 10—20 m,
pasaeneHHom Ha CaHTUMETPLI. [1ns n3amepeHuns HebonbLUMX NPeaMETOB ynoT-
pebnaioT macwTabHble NMHenKkW. Ona namMepeHns pasmMepoB Masbix npen-
METOB C TOYHOCTbIO OO0 AECATbIX A0NE MUINMMETPA NMPUMEHSIOT LITaH-
reHuMpkynb nnnm Mmmkpometp. OCHOBHaa AeTanb MUKPOMeTpa — CTasibHag
ckoba 1 (puc. 6). C ogHoM CTOPOHbI B HEW 3akperieHa HernoaBuxHas natka 2,
¢ apyroii — ctebenb 4. BHyTpu cTE6NS NOMELLEH MUKPOMETPUYECKMIA BUHT 3,
3aKaH4YMBAOLLNIACS C NEBOWM CTOPOHbI N3MEPUTENTbHON NOoBEepXHOCTbIo. C npa-
BOV CTOPOHbI MUKPOMETPUYECKUIA BUHT coeauHeH ¢ 6apabaHom 5, oxBaTbiBa-
oM ctebens mukpomeTpa. MNpu BpaweHnn GapabaHa BpallaeTcs U MUKPO-
MeTpuyeckuii BuMHT. LWar BuHTa paBeH 0,5 MM, noatomy mameputenbHaga
NOBEPXHOCTb BUHTA Npu ogHOM o6opoTe GapabaHa nepemeltaeTcsa Ha 0,5 Mm
OTHOCUTENIbHO HEMNOABWXHOW MATKM MWKPOMETPA.

Ha noBepxHOCTb CTebns HaHeceHa MPOAOJIbHAA PUCKa, HUXE KOTOPOM
pacnosioxeHa Wwkana ¢ MAIIMMETPOBLIMA LUTPUXaMK, a Bbille — LuKana co
WTpUXamMm, Sendaummu nononamM Kaxagoe MUIIMMETPOBOE AeNleHNe BEepPXHEN
wkansl. Mo nesomy kpaio OGapabaHa HaHeceHO 50 pPaBHOOTCTOSLLUMX LUTPU-
X0B, MO3BONSKIOLWLMX ONPEeaensTb NOBOPOT MUKPOMETPUYECKOIO BUHTA C TOY-
HocTbio o 1/50 ponu o6opoTa. Tak kak npu ogHOM 06opoTe M3aMepuTesb-
Has MOBEPXHOCTb MUKPOMETPUYECKOro BMHTA cMewlaetca Ha 0,5 mm, npu
nosopoTe Ha 1/50 ponto obopoTa ee cMmelleHe okaadbiBaeTcs paBHbiM 0,01 Mm.

4

Puc.6

Mpn cMbIKaHUN N3MEePUTENBHON NOBEPXHOCTU MUKPOMETPMYECKOIO BUH-
Ta C MOBEPXHOCTbIO HEMOOBUMXHOM MATKN Kpail GapabaHa ycTaHaBnMBaeTCs
NPOTMB HYNEBOWM PUCKN Ha Likane ctebns. [na namepeHus paamepa getanm
ee NoMeLLaloT Mexay NATKOW U N3MepuUTeNbHOM NOBEPXHOCTbIO MUKPOMET-
puv4ecKkoro BMHTa. 3aTem BpalleHnem GapabaHa OoCTUraloT CONPUKOCHOBE-
HUS U3MEPUTESIbHBbIX NOBEPXHOCTEN MATKM U MUKPOMETPUYECKOr0 BUHTA C
TOYKaMm NOBEPXHOCTN M3MepseMon getanu. Ona npenotepalieHns aedop-
Mauun M3MepsiemMon geTtann CUily HaxaTus MUKPOMETPUYECKOro BUHTA Ha
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MU3MEPSEMYIO AeTallb OrPAHNYMBAIOT C MOMOLLLIO TPELWOTKM 6. 1N 3TOro Mmk-
POMETPUYECKMIA BUHT BPALLAIOT C MOMOLLBIO TPELLOTKM U MPEKPALLAOT Bpa-
LWeHne C nosiBieHneM 3Byka. MuUKpoMeTp OaeT BO3MOXHOCTb ONpeaensTb
pa3mMep getanu ¢ To4HocTbio 0o 0,5 MM no wkane Ha cTebsie N C TOYHOCTbIO
0o 0,01 mm no wkane Ha 6apabaHe MMKpPOMETPA NPOTUB NMPOAOSLHON PUCKU
Ha cTebne.

KOHTpO/IbHBIE BONPOCHI

Y710 Ha3biBaeTCa MaMepeHnemMm Gu3nyeckom BenmnynHbl? YTo Takoe pas-
Mep 1 3HadeHne GU3N4ecKon Benn4MHbl? Kakue namepeHus Ha3blBaloTCH
NPSMbIMN U3MepeHnaMn? Kakne namMepeHus HasblBalOTCS KOCBEHHBLIMWU W3-
MepeHnammn? Yto Takoe abconoTHas MOrpeLHoCcTb M3MepeHnsa? YTo Hasbl-
BAEeTCS OTHOCUTEJIbHOW MOrpeLHOCTbI0O U3MepeHns?

JlaboparopHasi pabota 1

U3mepenvie [nHBI C MOMOLLbIO MACLUTAOHOU JIMHENKN 1 MUKDOMETPA.

Lenb pa6oTbl. MprobpeTeHne ymMeHuin oueHnBaTb abCoMOTHLIE U OT-
HOCUTEeNbHbIE MOrPELIHOCTU U3MEPEHUI.

OGopypoBaHue: MacluTabHas nvHeinka, MUKPOMETP, MOHeTa.

3apaHue: n3MepbTe AMaMeTp MOHETbI C MOMOLLbIO MacLUTaOHOW NNHEN-
KN 1 onpepenute abCoMOTHYIO U OTHOCUTENbHYIO MOrPELLIHOCTU U3MEPEHUIA.

Mopspok BbiNONHEeHUs pPaboTbI.

1. amepbTe C NOMOLLLIO MacLITabHOM NINHENk anametp D, MOHETbI U
3anuunTe pesynbTaT M3MEPEHUN B OTYETHYIO Tabnuuy.

2. MNo3HAaKOMbTECL C YCTPOWCTBOM M MPUHLMMNOM OEACTBUS MUKPOMET-
pa. MamepbTe amameTp Dj MOHETbl G MOMOLLbIO MVUKPOMETpa 1 3anuuimte
pesynbTatbl UIBMEPEHUNA B OTYETHYIO Tabnuuy.

3. MpuHumas ycnoBHO 3HadveHne D, 3a TO4HOe 3HA4eHue auameTtpa
MOHETbI, BbIYUCANTE abCONIOTHYIO Y OTHOCUTENbHYIO MOrPELLHOCTU U3Mepe-
HWUIA C MOMOLLLIO MacLuTabHOW NMMHENKN. Pe3dynbTaThbl 3anuinTe B OTYETHYIO
Tabnuuy.

OTtyeTHas Tabnuua

D, mm DO, MM od = |d1 - d0| od .100%
d

0

KOHTPO/IbHLIE BONPOCHI

Kakumu npuymHamm mMoryt ObiTb Bbi3BaHbl MOrPELIHOCTU U3MEPEHUIN?

Kaknmum cnoco6ammy MoryT ObiTb YMEHbLLEHbI MOrPELIHOCTU U3MEepPEeHnin?

3apaqa

MpenctaBbTe cebe, 4YTO Bbl XKMBETe npumepHo B llI—Il Bekax oo Hawel
apbl U obnagaeTe NULWb TakMMn NpubopamMmn U MHCTPYMEHTaMM, KakMMu pac-
rnonaranu y4yeHole B To Bpems. Monpobyinte npuaymaTb B 3TUX YCOBUSX
MeTOo N3MEPEHUS PacCTOAHMI A0 JlyHbl U 00 3Be34. Ecnu Bbl HageTe NpuH-
unnmnanbHOE pelwleHne 3agadu, ucnbitante cBon Meton Ha mogenu. [ycTb
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HeOONbLIOM MAY UM PE3NHOBLIN Wap OyaeT moaenbio JlyHel. MNomecTtuTte
«JlyHy» Ha paccTtosaHue 5—6 mMeTpoB OT cebsa 1 nonpobyiite N3MepuTb pac-
CTOSiHME 00 «JlyHbl» N ee gmameTp. MNOoTOM NPSAMbIMU N3MEPEHUAMU MNPO-
BEpPbTE, HACKOJIbKO XOPOLU Ball METOA.

OPAI'MEHT METOJANYECKOI'O ITOCOBUA

§ 2. UamepeHus GU3n4eCcKnx BesINYnH

Ona Toro 4toGbl NPUCTYNUTL K BbLINMOJHEHUIO U3MEPEHNN PU3NYECKNX
BEJINYMH, yyalLMXCd HEOOXOAMMO MO3HAKOMUTb C TaKUMW MOHATUSAMU, KakK
pasmep 1 3HayeHne Gpu3n4eckom BENUNYMHbI, MOSICHUTb, YTO Takoe Mepa u
4YTO Ha3bIBAETCH U3MEPUTESIbHBIM NPUOOPOM, Kakne U3MEPEHUS Ha3bIBAKOT-
CS NPSIMbIMU U KaKMe KOCBEHHBIMW, YTO Takoe abCcos/IIoTHasi 1 OTHOCUTEsIbHas!
rnorpeLHocTy namepeHuii. OaHaKko TeOPEeTMYECKOE 3HAKOMCTBO AO/MKHO ObiTb
OYeHb KPATKMM U HEMOCPEACTBEHHO CBSA3aHHLIM C BbIMNOJSIHEHMEM nabopa-
TOPHOI paboTbl U TBOPYECKOrO 3adaHus.

JlabopatopHasi pabota 1.

M3mepeHnsa onvHbl 9BASIOTCS CaMbiMU NMPOCTBIMU U MPUBbLIYHBIMU U3Me-
PEHMAMN, NOCTOSHHO BCTPEYAWVMNCSA B NOBCEAHEBHOM XM3HU. MpoCTylo
3a4a4y U3MepeHus aMmameTpa MOHETblI C MOMOLLLI0O MacLUTaBHON NNHENKN n
3aTeM MUKPOMETPA MOXHO MPenioxXMTb yHalMMCS C LIeJIbio MpaKTU4eCckoro
NPUMEHEHNsT NPUOOPETEHHBIX 3HAHUA 00 abBCOMOTHON U OTHOCUTENbLHOM
NMOrpeLIHOCTAX N3MEPEHMA N NOArOTOBKE K BBEAESHUIO HA CNEeAyloLWeM 3aHs-
TUM MNOHSATUI 06 MHCTPYMEHTaNIbHOM MOrPELUHOCTU M MOrPEeLIHOCTU OTCYETA.
BTopoli 3apayeii nabopatopHo paboThbl ABASETCA 3HAKOMCTBO C TOYHbLIM U3-
MepUTENbHBIM NPUOBOPOM — MUKPOMETPOM.

3apaua. B cunbHoOl rpynne yyawmxcs nabopatopHas pabota 1 3arimer
Manylo 4O ypoka M BOMblUyio 4aCTb BPEMEHW MOXHO MCMOJb30BaTb Ha
pelweHne 3a4a4m, 3HAKOMSLLEN YyHaALLMXCS C KOHKPETHBIMU MPUMEPaMun KOC-
BEHHbIX M3MEPEHUI PACCTOSAHUA N AOCTUXKEHUSIMUA COBPEMEHHOWN HAyKn B
obnactu n3MepeHns paccTOSIHWIA.

3apaya 06 n3MepeHusax pacCcTosHUN A0 HEDECHbIX TeN N UX pa3MepoB
MMeeT BaXHOEe 3HadyeHne ansg GOopMMPOBAHUS MPEACTABNEHUA yHaLMXCa O
MUpe 1 BO3MOXHOCTU ero no3HaHus. Jnsa npuHuMnuanbHOro peLleHns 3ana-
YN HYXHO [0ragatbCd, YTO AN U3MEPEHUS PACCTOSHUS A0 HEAOCTYMNHOro
npegMeTa MOXHO MCMoJib30BaTb CBOMCTBA NOA0OHbLIX TPeyrofbHKoB. Koraa
3Ta npes BbiCkadaHa, OCTAeTCH HaWTK Ccnocobbl MPaKTUYECKOrO PEeLUeHUs
3apayun. BepoaTHo, HayaTb Nydlle C NPakTMYeCcKOoro pelleHns 3agadn ¢ uc-
nonb3oBaHuemMm moaenu JlyHol. B knacce ponb «JlyHbl» MOXET BbIMNONHUTb
moboe wapoobpadHoe Teno — rnobyc, MaY, Pe3VHOBbLIN Lwap, — YCTAHOB-
JIEHHOE Ha AEMOHCTPALMOHHOM CTOJIE UM YKPEMNEHHOE Ha KIaCCHOW O0cC-
Ke. ABTOp uaen OOoSKEH NpencTtaBuTb OObSCHEHME CBOEr0 PELUEHUst C UC-
NnoJsib30BaHMEM 4YepTexa Ha [OCKe. DTOT YepTex u 6yneT OpueHTUPOM Ojis
yyalwmxcs npu npakTM4ecKOM BbIMONHEHUM 334aHuS.

Ona onpepeneHns pacCTosiHUSA OT TOYKM A, B KOTOPOW HaxoamMTCs Ha-
6noparenb, 4O HEAOCTYMHOW TOYKM B OTMETUM HanpasneHve npsamorn AB un
NepemMecTMMCS Ha HEKOTOPOE M3MEPEHHOE pPacCTosHME Ao Toudku C no nps-
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MOW, NepneHankynapHom HanpasneHuio AB (puc.1). U3 npsiMOyronbHOro
TpeyronbHuka ABC nckomoe pacctosaHne AB paBHO: AB = AC - ctga. Tak kak
paccTosiHue AC M3MepPEHO, A8 pacyeTa 3a4a4ym HYXXHO HalTN 3Ha4YeHune cigd.

A /ow/B
B

b

Puc. 1

Yron a = 90 — [3 MOXHO OMNpefenuTb NPsMbIM M3MEPEHUEM Yrna 3 Mexay
npsaMmbiMmu CA n CB. Ho 6onee yooOHO BLINOSHUTL Clleaylolee OOMOHN-
TenbHOe MnocTpoeHue. Mpukpennum K NUCTY KapToHa nucT 6enor Gymarn u
MOJIOXKMM €ro Ha y4eHU4EeCKN CToN Taknm 06pasom, 4ToObl NeBbI Kpan nucta
coBnan ¢ npamon AB. CoBnageHue MpoKOHTponnpyemM HabngeHuem co-
BnageHns apyx 6ynaBok, BKOJIOTbIX MO JIEBOMY Kpato JINCTA, C LEHTPOM «JTyHbI»
B Touyke B. 3aTeM, He U3MEHSAS MOJSIOXKEeHUs NMcTa Ha CTofe, nepemMecTum
rnas kK npasomy yriy nucta. Bkonem nepsyto 6ynasky B npasblil yron nncTa,
a BTOPYIO Ha NMepeceyvyeHnn NpsIMOIA, CoeauHsowwen nepeyio Oynaeky C LIEH-
TPOM «JlyHbI», C AANbHMM KPaeM J1CTa.

Kak BugHo no puc.1, ctgd = 4.

CnepoBatenbHO, UCKOMOe paccTosiHne AB paBHO: AB = AC-% :

Mocne HaxoxaeHUs paccTosiHna 0o HeGeCcHOro Tena MoxeT ObITb peLle-
Ha 3aJa4a HaxoXAeHMs pa3MepoB HEGECHOro Tena, ecnv yaacTcs N3mMepuTb
yrnosoii anameTp y Tena. O603Ha4YmMm pacctosiHne 0o HebecHoro Tena AB=L.
Toroa anameTp D HeGECHOro Tena MOXHO BbIMUCUTL MO U3MEPEHHOMY Iy Y,
nop, KOTOpbIM BUAEH AnameTp HebecHoro Tena ¢ 3emMnu, 1 paccTosaHuio L:

D = L-tgy.

TaHreHc yrna y MOXHO HaWTu, HanpasmB MacLUTabHYIO JIMHENKY BOONb
npsMmon AB n usmepmB pacCTosiHME /, HA KOTOPOM MOHETA ANAMETPOM d TOYHO
3akpbiBaeT auck «JlyHbl» (puc. 2):

D
Y _|d
A f B
I

~

L

_ d
Puc. 2 b=1L-;

~Io
I
~ I

U3mepeHue pacctosHuil Ao HeGecHbix Ten. OQHOMY M3 yyaLlMXCs
MOXHO 3apaHee Mopy4MTb NOAroTOBKY COOOLEHNS 00 M3MEPEHNsIX PacCTo-
AHUI 00 HebecHbIX Ten. B aToM coobLeHun OoMKHO OblTb 0OBbACHEHO, YTO
npu U3MEepPEHUsIX PacCTOAHUI OT 3eMnm A0 Apyrmx HeOecHbIX Ten B npeae-
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nax ConHe4yHOM CUCTEMBbI B kadecTBe 6a3vca MUCNOMb3YIT paanyc 3emiu.
[na namepeHunii paccTosHnin Ao Gnvxainx 3Be3a, 3eMHOW Paanyc Hernpuro-
[eH B kayecTBe 6asunca, Tak Kak yros, nof, KotopbiM pagnyc 3emsin BULAEH CO
3Be3[bl, 0ka3blBaeTCs Hem3mMepmumo Man. [axe yron, nof KOTOpbIM BUOEH CO
3Be34bl PaAMyC 3eMHOI OpOUTbI, OKa3blBAETCSH OYEHb TPYAHO U3MEPUMBIM.

Ypaetcsa 0OHapy>XUTb TOJIbKO CMELLLEHNE CaMbIxX BAM3KUX K 3emne 3Be3[,
OTHOCUTENBHO «HEMOABWMXHbIX» 3BE34, NpY ABWMXEHUn 3emMnu no ee opbute
Bokpyr ConHua.

UsmepeHuns manbix paccTosiHuii. BTopoe coobLieHne MOXHO Mnopy-
YUTb Ha TeMY 00 M3MEPEHUSIX CBEPXMAbIX PACCTOSIHUIA. DTO NO3BOAUT OLEe-
HUTb COBPEMEHHbIE BO3MOXHOCTU PU3MKM B 061aCTN N3MEPEHUI paccTos-
HUIA N NIMHENHbIX Pa3MepPOB Tes Kak B 0611acTyu meramupa, Tak u B ob6nactu
Mukpomupa. Tak kak uHdopmMaumio 06 M3MEPEHUAX CBEPXMasbIX PacCTOs-
HUA OTbICKATb HE OYEHb MPOCTO, 3Ty TEMY MOXHO MOPYYUTb LUKOJIBHUKY,
VIMEIoLEMY OMbIT MOMCKA HYXHOM nHdopmaumn B MIHTepHeTe. 3agaHne Mox-
HO cOPMYNMPOBATb CReAYOWMM 00pa30M: HYXXHO HAWTW CTaTbW, B KOTOPbIX
onvcaH NpuHUMN OeNCTBUS pacTpOBOro TYHHE/IbHOro MUKpPOCKona, 1 pac-
ckasaTtb 00 aTOM npubope 1 nosyyaemMblX C €ro NoOMOLLbIO pesyfbTaTax.

B pacTpoBOM TyHHENBLHOM MUWKPOCKOME Hag NMOBEPXHOCTLIO Uccneny-
€MOro Tena yCTaHaBMBAETCS METAN/INYECKOE OCTPUE Masnoro gvamerpa,
MexJy OCTPUEM U NMOBEPXHOCTLIO 00pasLia CO3aeTCa 3NEKTPUYECKOE Mone.
Mopn pelicTBMEM 3NEKTPUYECKOrO NONS SNIEKTPOHbI BbITATMBAKOTCSA C MOBEPX-
HOCTM OCTPUS, OOHAKO MX BO3MOXHOE YAAJIEHME OT KOHLLA OCTPUS HE NPEBbI-
waeTt guameTpa atoma. Ecnu pacctosiHue oT ocTpus 40 MCCnenyemon no-
BEPXHOCTN MeHbLUE 1 HM, TO MexXAy OCTPUEM U MOBEPXHOCTbLIO MpPOTeKaeT
9NeKTpuieckmin ToK. Mpu N3MEHEeHUM PacCTOsSHUS HA AMaMeTp aTtoma cuna
Toka namensaetca B 1000 pasd. 3T0 NO3BOASET NO CuUe TOKa OY4EHb TOYHO
OnpefensaTb pacCTosiHWE OT OCTpUS 4O UCCNenyeMoi noBepxHocTu. Ecnu
nepemMewatb OCTpMe Mo NPSIMOMA BOOJIb TOPU3OHTANIbHO PACMOJIOXKEHHOM
NMOBEPXHOCTN U aBTOMATUYECKM NOAAEPXMBATL NMOCTOSHHOE 3HAYEHUEe Cuibl
TOKa B LENU NyTeM MepeMeLLEHNn OCTPUS MO BEPTUKaNW, TO MOJly4eHHas
KpMBasi 3aBUCUMOCTU BEPTUKANBHOW KOOPAMHATBI OCTPUSA OT rOpU30HTasb-
HOM JacT cpes penbeda NoOBepxXHOCTU BOOMb OAHOM npsimoii. MNosTopss Ta-
Kue cpesbl Lar 3a Larom, MOXHO Mony4yuTb CBEAEHUS O CTPOEHUN MOBEPX-
HOCTU 1 Npeobpa3oBaTb MX B OObEMHYIO KAPTUHY Ha 3KpaHe KOMMbioTepa.

Ha puc. 4 npencraBneHa KapTuHa CTPOEHUSA MOBEPXHOCTU KpucTannia
KPEMHMS, MOJIyYEHHAA C MOMOLLbLID PACTPOBOrO TYHHENBHOr0 MMKPOCKOMA.
Byrpbl U BNaauHbl HA 3TOM KapPTUHKE NMOKA3bIBAIOT CTPYKTYPY BHELLHUX 91€K-
TPOHHbIX 060/I0HEK aTOMOB KPEMHUS B KpUCTasne.
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B mocobun, OpHEeHTHPOBAHHOM Ha Pa3BHTHE TBOPUYECKUX CIIOCOOHOCTEH
MIKOJIFHUKOB, NPEACTABICHA CHCTEMa 3KCIHEPHUMEHTATBHBIX 3aJaHUN pa3iind-
HOMU C10KHOCTU. BONBIIMHCTBO 3a/1aHUI PACCUUTAHO HA UCIOJIb30BAHUE OUEHb
MPOCTBIX MPUOOPOB U 0OOPYIOBAHUS, MIOITOMY MTOCOOME MOXKHO PEKOMEH[IO-
BaTh IS OPraHM3allMM CAMOCTOSITEJIbHON 3JKCIepUMEHTalbHONW paboThl. B
MEPBOM YaCTU KHHUTH JaHBI TEOPETUYECKUE CBEICHUs 00 U3MEepeHHsIX (pu3muec-
KHMX BEJIMYMH U MOTPEIIHOCTSIX U3MEPEHUH, HEOOXOAMMbIE MTPU IJIAHUPOBAHUU
9KCIIEPUMEHTA, BbIOOPE METOJA MU3MEPEHMS] U U3MEPUTENBbHBIX NMPUOOPOB,
AQHaJIM3€ U OLIEHKE PEe3yJIbTATOB KCIEpUMEHTa. Bo BTOpO yacTu KHUTU [aHbl
OIMCAaHUs 22 3KCIIEPUMEHTAIBHBIX 3a7ay, 11 PELIEHUS] KOTOPBIX 1OCTATOUYHO
3HaHUU MO (QU3MKe B Ipenenax 0a30BOTO Kypca, HO ITH 3HAHHS TpeOyercs
MIPUMEHUTh B HE3HAKOMOH CHUTyallMH, NPOSBUTH TBOPYECKUI moaxond. 3ana-
HHUSl TPEeTbell 4acTH KHHUTH MO3BOJIAT YYAIIUMCS NPOBECTH CAMOCTOSITEIBHO
HeOOJIBIIINE IKCIIEPHIMEHTAIBHbBIC UCCICIOBAHMS.

2. ®Ou3nyeckuii NPaKTUKYM /Il KJIACCOB € YIIyOJIeHHBIM H3ydeHueM ¢u-
3ukn: 10—11 ka. / Tlox pen. FO.U. Huka, O.®. Kabapauna. — 2-¢ usm.,
nepepab. u qon. — M.: Tlpocsemenue, 2002.

B kHUTe mpemiararoTcs OMUCAaHUs JAOOPATOPHBIX PAOOT (PU3MUECKOro
npaktukyma st 10— 11 kmaccoB cpeaneit mkossl. CopepkaHue MPaKTUKyMa
OPUEHTHUPOBAHO HA YYAIIUXCH MPOHIIBHBIX KIACCOB, B KOTOPBIX (pH3MKa SABIIS-
eTcs OMHUM U3 NMpodmmpyromux npeaMeros. [1o MHOruM TemaM J1abopaTtop-
Hble pabOTHI IPEACTaBIEHbl B HECKOJIBKUX BapHUaHTax. BapuaHTsl oTiinyaroTcs
KaK TI0 YPOBHIO CIOXHOCTH, TaK H IO FCIOJIB3YEMOMY OOOPYIOBAHHIO. DTO
JaeT BO3MOXXHOCTh YUHUTEINIO BBIOPATH M3 HECKOJBKUX NPEUTOKEHHBIX BapHaH-
TOB TaKOH, KOTOPBIH COOTBETCTBYET 3a7a4aM JAaHHOTO IEKTHBHOTO Kypca, 000-
pynoBaHHIO (pr3ndeckoro kabumHeTa, MHTEpecaM M yYPOBHIO ITOATOTOBKH yda-
muxcsa.Onrcanus 1abopaTopHBIX paboT mpenBapsieT TeopeTHdeckas TIiaBa
«M3mepennst HU3NUECKUX BEIMYMH U OLIEHKA MOTPELIHOCTEH M3MEPEHUiD».

3. Bymuipckuii I'.A., Caypoé F0.A. JxcnepuMeHTaNbHbIE 3a]a4d MO
¢uzuxe: 10—11 xn. obmeobpaszoBat. yupexnaeHuit: Ku. mis yuurens. — M.:
ITpoceemenue, 1998.

KHura conepxut sKcnepuMeEHTalIbHbIE 3a4aul U METOIMYECKHE yKaza-
HUS 10 KypCy (HM3HMKM CTApIINX KJIACCOB CpemHel IKOIbI. [l WX BBITIOTHE-
HUSI MOTYT OBITH HCIIOJIB30BAHBI ITKOJIBHOE 000PYAOBaHKE, OBITOBAs TEXHUKA
U TIpOCTEHIINe caMoeNbHble MPHOOpPEL. B mocobun mpuseneno 260 3amad.

4. Beepoccuiickne ommvnuanst no ¢usuxe: 1992—2001 / Ilox pen. C.M. Ko-
3ena, B.II. Cinobonsuuna. — M.: Bepoym-M, 2002.

B xHMTy BOLIUIM MaTepHaibl BCEPOCCUNMCKUX OJMMIIMAM IIKOJIBHUKOB 3a
10 ;eT. DTO yCIOBUS M PEUIEHUS TEOPETUUYECKUX M IKCIIEPUMEHTAIBHBIX 3a/a-
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HUI [IBYX IHOCIEIHHUX 3TAIOB OMUMIIHAA (OKPYKHOTO M 3aKIIOYMTENHHOrO).
ITocobue agpecoBano yuammmcsi 9—11 kigaccos.

5. Opux Poodicepc. ®uznka s modo3nateabnbix. T.1. Matepus, nBmke-
Hue, cwia / ITox pen JI.A. ApuumoBuua. — M.: Mup, 1969.

ABTOp TOCTaBWI Tepes; coO0M 1eNb M3IOKUTh OCHOBBI (PM3UKH Ha 3Jie-
MEHTapHOM YPOBHE, CIENaB 3TO TaK, YTOOBI UATATENIh HEBOJBHO YyBCTBOBAI
ce0sl YUACTHHKOM TIpoliecca OTBICKaHUS U (popMynupoBaHus (yHIAMEHTAIb-
HBIX 3aKOHOB MpHpoabl. CyIIECTBEHHYIO POJb MPU 3TOM UTPAET UCTOPHUYEC-
kuit poH. Lledp KHUTU — 3aCTABUTh YHUTATENS AyMaTh, PACKPBITH MEepel HIM
BHYTPCHHUI MEXaHM3M pa3BHTHs Hayku. KHHra sBIseTcs IEeHHBIM IocoOueM
IUTS TIpenofiaBaTeeil GU3NKN B IIKOJIAX, €€ MOTYT C ITOJIb30H M3ydaTh JTH0003-
HATeNbHBIE IIKOIBHUKH CTAPIINX KJIACCOB.

6. ®uzuka. Y.1: Beenennas / Ilep. ¢ anrn.; mox pen. A.C. AxmatoBa. —
M.: Hayxka, 1973.

Kuura siBisiercst MOJIE3HBIM JOMOJIHEHHEM K CYIIECTBYIOIIUM y4eOHUKaM
o ¢usuke. OHa paccuuTaHa Ha LIMPOKHUH KPYr YUTATENeH: ydalluxcsi cpel-
HUX IIKOJI, CTYAEGHTOB TEXHHKYMOB, JIMIL], 3aHUMAIOIIMXCS CaMOOOpa30BaHu-
eM, U IpeAcTaBiseT OONBLION MHTepec il mpernonasaTenedl ¢usuku. «Bce-
JIEHHas)» MpeAcTaBiseT coboil oOmupHOe BBeAeHUE B (PU3MKY, TIIaBHOE
coliep)KaHUe KHUTH — OCHOBBI KHHEMATHKH U aTOMHO-MOJICKYJISIPHOM TeOpHH
CTPOEHUS BEIIeCTBA C 3JEMEHTAMU KHHETHUYECKOW TEOpHH ra3oB. B kHure
paccMaTpHBaIOTCA (pyHIAMEHTAIBHBIC ITOHSATHS M METOMIBI U3MEPEHHI BpeMe-
HU, TIPOCTPAHCTBA M MAaTEPHH, JaHBI IIEPBBIC IPEICTABICHUS O BO3MOKHBIX
OIIMOKAX IIPU W3MEPEHUSX, O MPHUOIIKEHHBIX BBIYMCICHUSAX, O PETHUCTPAIIH
H3MEPEeHUIl U HEKOTOPBIX COBPEMEHHBIX CPEJICTBAX M3MEPEHUH.



SKOJIOMMYECKMIN NPAKTUKYM

C.B. Anekcees, 0-p neo. nayx, npog.
H.B. I'py3odesa, kano. neo. Hayk, ooyewm
3.B. I'ywuna, kano. 6uon. Hayk, 0oyeHm

AHHOTALIMA

ComepxaHue MPAKTUKyMa IPETyCMATPHBAET PEaIbHYI0 MPAKTHKO-OPH-
SeHTUPOBAHHYIO JESTCIBHOCTh YYAIIUXCS IO OLEHKE SKOJIOTHYECKOT'O COCTOS-
HUSl OKPYXXaIOIIeH Cpeibl, N3yYeHUIO BIUSHIS €€ Ha COOCTBEHHOE 3I0POBEE,
BBITIOJTHEHNIO CTAPIIEKIIACCHUKAMHI COLHUAJIBHO 3HAYMMBIX IIPOEKTOB, KOTO-
pBIE CITy)XaT PealbHOMY YIIYUIIEHHIO 3KOJIOTMYECKOTO COCTOSIHHS CBOETO OK-
pyXeHHs, 5KOHOMHUHU TIPUPOTHBIX PECYPCOB.

IMpaxTukym ob6namaeT 3HAYUTEIBHBIM MOTEHIIMAIOM IS COIMATM3ALNT
LIKOJIBHUKOB, PAa3BUTHS MX CAMOCTOSITEIBHOCTH, CTAHOBJIECHUS I'DaXTAaHCKOM
OTBETCTBEHHOCTH U aKTHUBHOI XM3HEHHON MO3ULIUU MOJIOHEKU.

«OKOJIOTUYECKUI MPAKTUKYM IIKOIBHHUKA» COHEPKHUT 15 MpaKTUUECKUX
paboT MO OCHOBHBIM HAIPABIICHUSM MOMCKOBON M HCCICIOBATEIBCKOW Ies-
TEJIBHOCTU JKOJIOTHUYECKON HAIPAaBICHHOCTH; pabOTHI COCTOST U3 psfa 3aja-
Hull, tuddepeHINPOBAHHBIX 110 YPOBHSIM CII0O)KHOCTH W TIO3HABATEIBHOHN ca-
MOCTOSITEITFHOCTH y4aIlInuXCsl.

ITocobue mpenHa3HAYCHO IS MPOBEICHUS 3aHATHI B paMKax OJHOUMEH-
HOTO 3JIEKTUBHOTO Kypca g ydamuxcs 10—I11 kaccoB rymMaHHTapHOTO,
COIMAJIbHO-3KOHOMHIUYECKOT0, TEXHHYECKOTO U ITOJOOHBIX NMpoduIel, e 9Ko-
JIOTHS HE SBISIETCS MPO(QUIMPYIOMIUM IIPEAMETOM.

B T0 *xe Bpems OGmarogaps MOIYJIBHOMY IIOCTPOEHHUIO IIPOrPaMMBI, IIH-
pPOKOM BAapHAaTHUBHOCTHU NPAKTHUECKUX PAOOT M pPa3sHOOOpPA3HOMY CHEKTPY
3aJJaHU B HUX 9KOJIOTUYECKUH MPAKTUKYM B €r0 OTIAEIbHBIX KOMIOHEHTaX
MOXET OBITh IPUMEHUM ISl TPEANPOGUIBHOTO O0yUSHHS YUAIINXCS YUPexK-
JeHU OOIIEero U ITOMOIHUTEIBHOIO 00pa30BaHus M MPOQHUIBEHON MOATOTOB-
KH CTapIICKIIACCHUKOB, H30PABIINX €CTECTBEHHO-HAYYHBIH, arpOIKOIOTHIec-
KW ¥ Apyrue moXoOHbIe MPOQIITH, B KOTOPBIX IKOJIOTHYECKUH MPAKTHKYM
MOXET UTPaTh POJb PACHIMPSIONIETO W JOMONHSIOMETO MPOoGhIIbHBIE y4ueO-
Hble TpeaMeThl. [IoMHMO 3TOTO MPAaKTHKYM MOKET BOWTH B COJAEpKaHUE
Kypca 9KOJIOTHMH B paMKax HAI[MOHAJIBHO-PETHOHAIBHOI'O KOMIIOHEHTa 00-
pa3oBaHUS WM CTAaTh OCHOBOM /ISl yUeOHOW IMPAaKTHUKH, BBIITOITHEHUS IIPOCK-
TOB M OCYIIECTBJICHUS HCCIIEAOBATEIBCKON ACATEIBHOCTH, KOTOPBIE Mperyc-
MaTpuBaeT NMPUMEpPHBIH ydeOHBINH MIaH AN KJIAcCOB MPOGUIBHOTO H
YHHUBEPCAIBHOTO OOYYEHHUS.
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ITocobne MOXHO HCHOIB30BATh KaK KOMITOHEHT y4eOHO-METOANYECKOTO
KOMILIEKTa KO BCEM W3JJaHHBIM y4eOHUKaM W y4eOHBIM MOCOOUSM IO IKOJIO-
ruu g ydamuxcs 9—11 kmaccos.

CtpykTypa «IKOJOTUIECKOTO MPAKTUKyMa IIKOJFHUKA» OTPaXaeT OCHOB-
HOE COJIep)KaHHe Kypca 3KOJOTHM B €€ MHTEeTPaTUBHOM IOHHUMAHUU:

¢ pazgen «Knaccuueckas skosjorus» — pabotrser Ne 1—4;

¢ pazgen «ConuanbHas 3konorus» — pabora Ne 5—8, 13:

* paszgen «DKoJorus uenoBeka» — paborel Ne 9—11;

¢ pazgen «Dxojorus ropoaa (Ypboskosorus)» — pabora Ne 12 (mpo-
CIIe)KUBACTCS B OTHENBHBIX 3aJaHUSAX W IPYIHX pador);

* pasnen « ['eoskonorus» — pabora Ne 14;

* pabora «CommanpHas MpaKTUKa» WHTETPUPYET B cebe coaepikaHne
MHOTHX pas3[elioB, B OCHOBHOM COI[MAJIBHOI SKOJIOTHH.

M3ydyenne mporpaMMbl IpeAycMaTpHBaeT He MeHee 35 y4eOHBIX 4acoB.

IIporpamMa paccumTaHa Ha BapUAaTHBHOE NPUMEHEHHE B 3aBUCUMOCTHU
OT pellaeMbIX MeJArOTMYeCKHUX, XU3HEHHBIX 3a/Ja4 U YPOBHS aKTUBHOCTH,
3aMHTEPECOBAHHOCTU M BKIIIOYEHMs B Hee ydamuxcd. IlomuepkuBaeM, 4To
yualuecs: BIpaBe BhIOpaTh MpPAKTHUYECKHE PAaOOTHI U 3a/laHUs BHYTPH HHUX
OTIPENICIICHHOTO YPOBHS U HAIPABICHHOCTH.

IHosicHuTe/ILHAS 3alHCKA

AKTYAJBHOCTbD ITPOI'PAMMBI

Konuenmus MomepHH3aI POCCUHCKOTO 00pa30BaHMS IIperxycMaTpHUBa-
€T TIepexoJl Ha CTapIleil CTyreHu obmiero oopa3oBaHus K mpoduirsHOMy 00Y-
yeHnto. CornacHo Konnenmn npodmIbHOTO 00y4eHHUsS 3HAYUTENBHYIO POJIb
B Pa3BUTUHU yUAIUXCS UTPAIOT JIEKTHUBHBIE KYPChI, BEIOMpaeMble CAMUMU yda-
LIMHCS.

DNEeKTUBHBIE KYPChl MOTYT MOJJIEPXKUBATh M YIIyONIATh 0a30BbIE M IMPO-
(IWIbHBIC TUCHUIUIMHBL U /WA OTKPBIBATh BOBMOXKHOCTH yYaIIUMCSI B TTOCTHIKE-
HUHM CMEXHBIX 0o0JacTell 3HAHUIl B HOMOJHEHHE K IPOQUIBHBIM MPEIMETaM.

DKoyorusi Kak Hayka, chepa YeTOBEUECKOH HESITeIbHOCTH M 00JACTh
00pa3oBaHUs MMeET BBICOKYIO CONIMATBHYIO 3HAUNMMOCTh. Mexay Tem B Depe-
pampHOM 0a3MCHOM YYeOHOM IUIAHE CPelH IMPEIMETOB, OOSI3ATEIBbHBIX LIS
M3YUYeHHs, OHA He TpeACTaBleHA. B psae TeppuTopuil OHA BXOIUT B HAIHO-
HaJbHO-PETMOHAIBHBIM WM INKOJIBHBIN KOMIIOHEHT yueOHOTO Iurana. biaro-
Japsi MpaKTHYECKOW HaIpaBIEHHOCTH, CBOEMY MHTETPATHBHOMY COAEP)KAHHUIO,
BBICOKOII MHPOBO33PEHYECKON 3HAYMMOCTH, HAKOIICHHOMY OIBITY IIpernoja-
BAHHUS B Psifie TEPPUTOPHUI KaK IpeIMeTa PerHOHAIBHOIO KOMIIOHEHTa COep-
XKaHUS OOpa30BaHMS INEKTUBHBIM KypC 3KOJIOTHYECKOM HANpaBICHHOCTH
MOXeET OBITh IIMPOKO BOCTPEOOBAH YYAIIUMUCS, 3aHUMAIOLUIMMUCS MO pas-
JIUYHBIM TpoGhuIsaM. BaxkHO Takke, UYTO MMEETCS MIMPOKUIl KPYyr IeNaroros,
MTOATOTOBJICHHBIX K IPEMOAaBAHUIO YKOJIOTHH.
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Konuenuusi npeacrasisieMoii mporpaMMbl COCTOUT B TOM, UTO B €€ COMIEp-
JKaHUU TIPETyCMOTPEHA peallbHasi MPaKTHKO-OPUEHTHPOBAHHAS JAESITEIhHOCTD
yYaluxcs Mo 3KOJOTMYECKOM OlLlEHKE OKpYKaroulel cpenbl, MpeaocTaBisio-
masl MUPOKHE BO3MOXKHOCTH JJISI CAMOPA3BUTHUS YUAIIMXCS, BBITIOTHEHUS] MU
COIIMATIBPHO 3HAYMMBIX IPOEKTOB U PEATbHOTO YIYULICHHS 3KOJIOTHUYECKOTO
COCTOSIHUSL CBOETO OKPY>KEHHUSI.

OTa AeATeNbHOCTh OyIeT CIOCOOCTBOBATH COLMAIM3ALUU LIKOIHHUKOB,
CTaHOBJIEHUIO UX TPaXJaHCTBEHHOCTH W AKTHUBHOHN >KU3HEHHOW MO3ULUU.
BbiiouHo-MoaynbHOE MOCTpoeHUe yueOHOI mporpaMMbl, pazHooOpasue 3ana-
HUHA BHYTPU KaXIOH TEMbl, UX pas3iiiyHas HAIIPaBIEHHOCTb U Pa3HbI ypo-
BEHb TPYAHOCTU MO3BOJISIIOT KaXXIOMY YUEHHMKY peajM30BaTh CBOE IPABO BBI-
0opa 3amaHMil, COOTBETCTBYIOIIUX HX BO3MOXHOCTSM U CIIOCOOHOCTSM,
pa3BUBATHCS B 30HE ONIDKAMINETO Pa3BUTHUS U B3ATh OTBETCTBEHHOCTDH 3a CO-
3IaHHE CBOETO MHIMBHUIYabHOTO y4eOHOTO IIIaHa.

ITpenmonaraercs, 4TO MPH BBIITOTHEHUHM Y4eOHOIN MpOTrpamMMbl OyayT
CO3/IaHbI YCIOBUS AJIS pealu3allud KOMIETEHTHOCTHOTO Moaxofa B obpaso-
BaHUM CTAPIIEKIACCHUKOB.

Lens kypca:

L]env kypca: B mpoliecce U3ydeHUs OIDKaIero okpy eHus: crocoOCcTBO-
BaTh (POPMHUPOBAHUIO ¥ yUYAIIUXCS OTBETCTBEHHOTO, IKOJIOTHUYECKA TPAMOTHO-
ro MOBEACHUS B MPUPOJAE U OOIIECTBE KAK COLUAIBHO U JIMYHOCTHO 3HAUYUMO-
ro KOMIIOHEHTa OOpa30BaHHOCTU YEJIOBEKA.

3aoauu kypca:

® OCBOEHHUE YYaIMMUCS CIOCOOOB M METOJIOB OLIEHKH 3KOJOTMYECKOTO
COCTOSIHUSI OKPYXKAIOIIel Cpedbl U ee OTIACIbHBIX KOMIIOHEHTOB;

® pacKphITHE U YIIyOJeHHe BEAyUIMX 3KOJOTHMYECKUX TMOHSITHIH;

* ycBoeHue uieil KoHnenuuu ycToiMunBOro pa3BUTHS MPUPOIBI U 00IIe-
CTBa;

* BBIpa0OTKA HA 3TOM OCHOBE 3KOJIOTHYECKH I'PAMOTHOTO IOBEIEHUS
yualuxcs;

*® co3/7aHMe YCIOBMI ISl TBOPUYECKON camMopeaInu3alud U caMOpa3BUTHUS
IIKOJIBHUKOB.

B kauecTBe OCHOBHOrO 00pa30BaTe/IbHOIO pe3y/bTaTa BHICTYIAET Pa3BU-

THE 3KOJIOTMYECKOHN KYyJbTYpbl yUalllUXcs — JUYHOCTHOro oOpa3oBaHus, CTa-
HOBJIEHHE KOTOPOI'O IPEAIOojaraer:

* hopmupoBaHUEe CUCTEMBI 0a30BBIX IIEHHOCTEH (KWU3Hb, 3II0POBBE, Ue-
JIOBEK, COXpaHEHHEe OMOIOTHYECKOTO PAa3HOOOpas3us, KyIbTypPHOTO
Hacleauss U 1p.);

* OCO3HAaHWE W YCBOEHUE HKOJOTHUECKUX 3HAHWI Ha YpOBHE (aKTOB,
MOHSITUH, TEOPHU U 3aKOHOB, UAEH KOJOTMHM U 3KOJIOTMUYECKOTO 00-
pa3oBaHus;

* yMEHHE OINEPUPOBATH ITUMH 3HAHMSIMH AJI CTAHOBIEHMsI COOCTBEH-
HOW KapTHUHBI MHUPA, TEOPETUUYECKOTO M MPAKTHUYECKOT'O OCBOEHMS
JEHCTBUTENBHOCTH;
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* pa3BUTHE IKOJIOTHUECKOTO CO3HAHUS (CUCTEMBI IPEJCTABICHUN O MUDE,
IUIsT KOTOPOIr'o XapaKTEePHbI OPUEHTHPOBAHHOCTH HAa 3KOJIOTMYECKYIO
[[eJIeCO00Pa3HOCTh, OTCYTCTBHE MPOTHUBOINOCTABICHUS YeIOBEKa U
MPUPOJBI, BOCIPUATHE MPHUPOAHBIX OOBEKTOB KaK MapTHEPOB IO B3a-
MMOJIEUCTBUIO C UEIOBEKOM, OallaHC MparMaTUyeckoro U HermparmMaTu-
YEeCKOTO B3aUMOJICICTBUS C IPUPOIOiN);

pa3BUTHE JKOJIOTHYECKOTO MBINUICHUS — TUOKOTO BEPOSITHOCTHOTO
MBIIUTCHHSI, MIPEAIONIATAIONIer0 CIOCOOHOCTh K YCTAHOBJICHHUIO MPH-
YHMHHO-CJICICTBCHHBIX CBsI3€H, CHCTEMHOMY aHAJIM3Y ICHCTBUTEIHHOC-
TH, MOJICIIMPOBAHNE U MIPOTHO3UPOBAHNE PA3BUTHUS OKPYXKAIOIIEH cpe-
JbL;

9MOLIMOHAIBHOE OTHOIIEHHE K OKPYKAIOUIEMy MHDPY, BOCIPUSATHE H
OTHOIIIEHUE K HEMY KaK 3HAYUMOMY YCJIOBHIO CBOETrO COOCTBEHHOTO
pa3BUTHSI, YCIOBHIO CYIIECTBOBAHUS BCETO MHOT000pa3vs KU3HU U
KyJIbTYPBI Ha IIJIAHETE,;

BBIPA0OTKY YMEHHII U HaBBIKOB 9KOJIOTMUYECKH IPAMOTHOTO MOBEACHUS
B OKpy’Xalolle cpeze, ¢ IPyruMu JIOAbMU, TAPMOHUYHOE B3anUMOEH-
CTBHE U ycToiumBoe pasButue B cucteme «IIpupoma — OOIiecTBOY.

PEKOMEHAYEMbBIE METOJUYECKUE IMOAXOAbI 1 OPTAHU3ALINA
3AHATHUI B QJIEKTUBHOM KYPCE «3KOJOTMYECKUI
MNPAKTUKYM IIKOJIBHUKA»

Kypc Moxer ObITh IpeAcTaBiIeH KaK OTACNbHBIA 3JIEKTUBHBIA KypC IS
NpopUWIHLHOTO OO0YYEHUS Ha CTYIIEHHW CTapIIed IIKOJIbI, BOMTH B COAepKaHUE
Kypca 3KOJIOTHH (€CIM OH TIPEJCTaBJIeH B paMKaX HallMOHAIbHO-PErnOHAIb-
HOTO WM IIKOJIBHOTO KOMIIOHEHTa OOpa30BaHUS) WJIM CTaTh OCHOBOH IS
MPOBEIEHUST YIEOHOH MPAKTUKY, BBITTOJIHEHUS! IIPOEKTOB B CUCTEME MPODHUIIb-
HOTO OOYYeHHUs Ha cTaplieil CTYNEeHU IIKOJIbI.

Kypc paccuuran Ha ydammxcs, KOTOPbIE HE CIEIUATU3ZUPYIOTCS Ha
€CTECTBEHHO-HAYYHOM TNpoduje, Mo3ToMy aaxe MpubOpHbIE UCCIIe0BaAHUS
U OMBITH JAHBI C pAacYeTOM Ha 0a30BbI YPOBEHb 3HAHMH W yMEHUM yya-
muxcsa. B paborax mMUPOKO MpeAcTaBiIEHbl ACIEKThl COIMAIILHON 3KOJIO-
TMH, JKOJIOTMU 4YeJOBEKa M 3KOJIOTUM Topoja, KOTOPbIE COOTBETCTBYIOT
KpyTy MHTEPECOB YYaIIMXCS COIUATbHO-3KOHOMHYECKOTO MPOQUIIs; eCTh
3a/IaHUS, OpPUEHTUPOBAHHBIE HA YUYAIIMXCS C TYMAHUTAPHON U XyT0KECTBEH-
HO-3CTETUYECKOW HAIpaBJIEHHOCTHIO. [ ydamuxcsi, BBIOpaBIIUX ecTe-
CTBEHHO-HAyUHBIA MPOQIIh, Bce pabOThI Takke MOTYT MPEACTABIATH HH-
Tepec, MOCKOIbKY PACIIMPSIOT U JOMOJHSIOT BEIOpaHHBIE UMH TTPO(QUIbHBIC
MPEIMETHI.

IIporpammoii MpeaycMOTPEHO BBINOMHEHHE 15 mMpakTHdeckux paboT 1o
3KOJIOTMH, KaXKJ1asi U3 KOTOPBIX COCTOUT U3 HECKOJIBKUX 3a/IaHHi, Ipe/oara-
FOIIMX PACKPBITHE Pa3HBIX ACMEKTOB IMOCTABJICHHOHN IMPOOJIEMBI, Pa3IMUYHYIO
CTENEeHb CJIOKHOCTH M Pa3HbI YPOBEHb IMO3HABATEIILHONW CAMOCTOSITEIbHOCTU
IIKOJIBHUKOB. CpaBHUTENIBHO MPOCThIE pabOThl 0003HAYEHBI 3HAKOM *, 3aja-
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HHS OoJiee BBICOKOTO YPOBHS — 3HAKOM **, MCCleIoBaTeNbCKIE 3aaHus, Tpe-
OyroIe TBOPYECKOTO TOAXO0Aa U BEICOKOT'O YPOBHS MOATOTOBIEHHOCTH IIIKOJTb-
HUKOB, — 3HAKOM **%*,

Bce paboThel mpeaycMaTpUBAIOT MOUCKOBBIA WM TBOPUYECKUN YPOBEHBb
ACATCIbHOCTU HIKOJIBHUKOB, YTO I'OTOBUT UX K CAMOCTOSATCIIBHOMY PCIICHUIO
yueOHBIX U KU3HEHHBIX 3adadu. [IpeamOynbl k kaxaoi u3 padoT, MpeacTas-
JIEHHBIE B IIPOTrpaMMe, YYUTENb MOXKET UCIOIb30BaTh ISl CO3AaHUS MPobIIeM-
HOH CUTyalluM U MOTHBALMU YYalllUXCS K CaMOCTOSTEIbHOM HCcenoBaTeb-
CKOi1 mesTernbHOCTU. BBOTHAS mH(DOpMAIUs K paboTaM MMO3BOIISET IIKOIbHUKAM
aKTyaJIM3UpOBaTh U YTOYHUTH CBOM 3HAHMUS, a NEPEUEHb KIIOUEBBIX MMOHATUN
U TEPMUHOB — IIPOBEPUTH CBOW YPOBEHb T'OTOBHOCTH K BBIIIOJHEHHIO pado-
Tbl. OCHOBHBIE MOHATUSA U TEPMUHBI PACKPBITHI JOINOJHUTEIBHO B CIIPABOY-
HOM HOCOOMH I yJaliuxcs.

Hawunbomee menecoobpa3Ha Ha 3aHATHAX TPYMIOBas paboTa ydaimxcs ¢
Ipe3eHTalled IOJIy4eHHBIX I'PYIIIAMHU PE3yJbTATOB U BBIBOJOB IJIsl BCErO
kiacca. [Tpu Takoit opraHu3aluy peajbHO MPEIOCTaBUTh MPAaBO BEIOOPA paboT
yUaIIUMCSl COTIIACHO HX 3aIpocaM, OXBATUTh 3HAYUTENbHBIN 00BEM 3KOJIOTHU-
YECKOro MaTepHania, pa3BUTh OOlIeyueOHble U clielaibHble yMeHus (pabora
¢ npubopaMu, IOCTAHOBKA ONBITOB U T.II.), KOMMYHUKATUBHbIE YMEHHUS CTap-
LIEKJIACCHUKOB, Hay4uTh 3(GGEKTHBHO paboTaTh B KOMaHIIC.

MHorue 3agaHus NPeAcTaBlIIIOT coO0 JOCTATOYHO CIOXKHBIE HCCIEHO-
BaTeJIbCKUE MPOEKTHI, PACCYNTAHHBIC HMEHHO Ha TPYMIIOBYIO (HOPMY AESATEIb-
HOCTH yvamuxcsi. B HekoTopelx paboTax, 0COOEHHO B paMKax COLMAJIbHO-
9KOJIOTUYECKON MPAaKTUKU, NPEIYyCMOTPEHO IPUBJIEUEHHE POAUTEIEH,
POACTBEHHUKOB, MJIAJIINX TOBapI/IHIeﬁ 1 3HAKOMBIX, YTO TaKX¢C 6y£[eT CITIO-
coOcTBOBATH coraIn3alun IMKOJBbHUKOB U PA3BUTUIO UX KOMMyHHKaTHBHOﬁ
KYJIBTYPBHI.

BeimonHeHue psga 3agaHuil TpeOyeT MpenBapUTENbHBIX HCCIeIOBAHUN
Ha MpHUPOJE, JaYHOM ydacTKe, B MeCTaX OTJbIXa TOPO’KaH, UTO CIeqyeT pac-
CMaTpUBATh HE KaK MEperpy3Ky ydaluxcs, a cKopee Kak MpHoOIIeHrne UX K
cheperaroliieMy 310pOBbe U coaepkaTeapHOMy Aocyry. O0beM 3anaHuil Ta-
KOB, UTO 11e7IecO00pa3HO MPOBOJUTH UX Ha CABOCHHBIX YPOKAX WU B TEXHO-
JIOTUU «IOTPYKCHUS» B TEPUOA JETHEH y4eOHOUW MPaKTUKH, YTO MO3BOJIHUT
€lle W YBEJIUYUTh BpPeMsl Ha NMPOBeAeHUE «DKOJOTHUYECKOIO IMPAaKTUKyMa
IIKOJIbHMKA» 3a CYET 4YacoB, BBIIEIEHHBIX Ha y4eOHYyIO NPAKTUKY cTaplie-
KIIaCCHUKOB.

Kaxmnas pabota MOXeT UMETh MPOJOIKEHIE B CAMOCTOSTEIIBHOM HCCie-
I[OBaTCJ'H)CKOI\/‘I JACATCIIBHOCTU IIKOJBHUKOB B ITOATOTOBKE OJIMMIIMAOHBIX pa-
60T 1o 3KOJNIOTHH U OMOJIOTHH, YUYACTHH B KOHKypCax (HampuMep, BCEPOCCHIA-
CKOM KOHKypce «Mononexps Poccuu uccienyer OKpyXawollyl cpeny»,
KOHKypce nMmeHu B.M. BepHaackoro u pasianyHbIX PErMOHAJIBHBIX KOHKYpCax
9KOJIOTHUECKON MPOoOIeMaTUKH).
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CIMOCOBBI OLIEHUBAHUSA JOCTUKEHU YUAIIIUXCS

JocTmkeHne HaMEUEeHHBIX 00pa30BaTENbHBIX PE3YIbTATOB (DUKCUPYETCS
110 MOJIHOTE W MPABUIBHOCTH BBIMOJIHEHUS YYAIIUMUCS 3alaHUl B MPEICTaB-
JICHHBIX paboTax, BRIXOY Ha 0o0Jiee BHICOKHI YPOBEHBb COIMANIbHON aKTHBHO-
CTH U IIO3HABATEIbHONU CAMOCTOSTEIBHOCTH P UX BBIMOJIHEHHUH, 110 CTAHOB-
JICHHIO 3KOJOTHYECKON KYJIbTYPHl YUYAIIMXCS U €€ YCIOBHBIX KOMITOHEHTOB,
yKa3aHHBIX BhIIIEe. Llemecoobpa3Ho HCIONB30BAaTh I M3YYEHHS OCHOBHBIX
COCTaBJISIIOIINX 3KOJIOTHUYECKON KYJIbTYphl HIKOJIBHUKOB aHkeTy «I330I»,
npencraBieHHy0 B IIpmnoxennn MeTOAMYECKOTO MOCOOMS IS YUUTEINs.
IIpoBeneHre aHKETUPOBAHUS B Hauaje pabOTHI MO Kypcy «IKOJIOTHYUECKUN
MPAaKTUKyM» U Ha TOCIEAHEM 3aHSITHH TO3BOJMT TMOJIYYUTh CBEICHUS O pas-
BUTUU 3HAHUH, 3CTETMUECKUX MPEJCTABICHUN O MPHUPOJE, MPUPOIOOXPAHHBIX
U TOTPEOUTENbCKUX MOTHUBAX YYAIMXCS.

CTPYKTYPA YMK

VyebHnas mporpamma obecredeHa yueOHO-METOIUYECKHUM KOMILIEKTOM,
BKJTFOYAOIIUM:
* yueGHOE TTOCOOME IS YUAUXCsl «DKOIOTHUECKUI TIPAKTUKYM IIKOJIb-
HUKa»;
® CIIPAaBOYHBIE MATEPHAIbI ISl IKOJBHUKOB K y4eOHOMY MOCOOHIO;
* Meroauueckoe MocoOue Ui YUUTENS.

Conep:kanne nporpamMmsbl

IIpakTuyeckas padora Ne 1. Cneunduka BiusiHus (PaKTOPOB ropoaAcKoii
cpelbl HA PacTeHHst

CornacHo nocnenHei nepenucu Hacenenus, 73 % Hacenenust Poccun sxuset
B ropogax. B y4eOHHMKax mpHBeAEHBI MPUMEPHI BIUSHHUS aOMOTHUYECKHUX (ax-
TOPOB Ha XHUBBbIE OPTAHU3MBI, KOTOPBIE HAXOMSITCS B €CTECTBEHHBIX YCIIOBHUSX
obutanus. CymiecTByeT U crieludrKa BIUSHUS (AKTOPOB HEXHUBOM MPUPO-
IIbl HA OPTaHU3MBbI, YbUM MECTOM OOMTaHMS CTal ropon? Bo3MoHO i CBO-
UMU CUJIAMU BBISIBUTH 3TO BIIUSHUE?

Knroueevie nonamus u mepmunpl: abuotudyeckue U Omoruueckue (axro-
pbl, aHTPOMMYECKUI (aHTPOMOTEHHBIN) (hakTOp, B3auMozeicTBUe (HAKTOPOB,
¢uTOICHO3, PUTOKIMMAT, (heHOJIOorUs, ypOaHODUTOIECHO3.

ILlenv padomer: bopMupoBaHHe YMEHHUH aHAIHM3UPOBATH JIKOJOTHYECKIE
(aKTOPBI, BBISBISTH CIEIU(DUKY BIMSHUS a0OMOTUYECKUX U OMOTHYECKUX (ak-
TOPOB B TOPOACKOU cpere.

3aoanue 1.1. BausHue TemmepatypHoro ¢akropa Ha pacTeHus B ropoje. **

3aoanue 1.2. BnusHue OMOTHUYECKMX (AaKTOPOB HA PaCTHTEIbHBIE COO0-
IIeCTBa B YCIIOBUAX ropoza.*

3aoanue 1.3. I3ydenune GOTONEPUONNYECKIX SBIIEHUH B )KU3HU PACTEHHIA
ropoma. ***
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OOopynoBaHUe W MaTepUAIbl: YIUIHBIE TEPMOMETPBI, TEPMOMETPHI IS
OTpeIeNIeHUs] TEMIIEPATYPhl MOYBBI, HHHOPMAITMOHHBIE MaTepHasbl, MUCH-
MEHHBIC MPUHAIEKHOCTH, Ta3eThl JIs1 repbapusaii, 60TAHUYECKUH Mpece
(>xemaTenbHO).

IMpakTHyeckas padora Ne 2. Bo3Mo:KHO /i IPOHAOIIOIATH U MpeICcKa3aTh
H3MeHEeHHsl MPUPOIHBIX CO00IIeCTB?

Ha mpumepe 3KOJIOTHYECKMX CHCTEM MOYHO YBUAETH H3MEHEHHUS Kak
YHHUBEPCAJIbHOE CBOMCTBO MPHUPOABI HA MPOTSDKCHUU JXKU3HHU YEIOBEKa. DTH
M3MEHEeHHs (B HayKe UX HA3bIBAIOT CYKIECCHM) MOXHO HAONIOOATh JIMYHO
HETIOCPE/ICTBEHHO B TEUCHHUE Psiaa JIeT (HalpuMep, Ha TaYyHOM y4YacTKe, I7ie BB
©KEroTHO OTHABIXaeTe), a MOXKHO IPOBECTH OIIPOC JIIOJEH, KOTOPBIE ITOMHST,
KaKo¥ ObLIa MccilemyeMasi MECTHOCTh HECKOJIBKO JECATKOB JieT Ha3axd. [lomuac
CYKIIECCUY CBOMMHU 3KOJIOTMYECKH HETPAMOTHBIMU JIEHCTBUSIMU BBI3BIBAIOT CAMH
monu. VM3ydeHue cykieccuil MO3BOJUT BaM CIPOTHO3UPOBATH COCTOSHHE
OKpYXKAIOIeH cpeapl B OymaylieM.

Knroueevie nonamus u mepmunpl: GUOTEOICHO3, IKOCUCTEMA, ABTOTPOQBI,
reTepoTpodbl, CYKIeCCHs], CYKIIECCHOHHASI Cepusi, IEPBUYHbIE U BTOPHUYHBIC
CYKIIECCHH, AHTPOIIOTEHHBIN (hakTop.

Lenv pabomer: N3yueHNe 3aKOHOMEPHOCTEN IPOIIECCOB CMEHBI OHOTeolIe-
HO30B.

3aoanue 1.1. VI3ydyeHue CyKIleCCUU B JIECHOM OWOTreoleHo3e. *

3aodanue 1.2. OnrcaHue W MPOTHO3 PA3BUTHS 9KOCHCTEMBI. **

3aoanue 1.3. Cykueccuu psaoM ¢ HamH. **

3aoanue 1.4. VIzyyeHne cMeHBI BUIOBOTO COCTaBa B MOJIETBHOM COOOIIIe-
cTBe. ***

Obopyoosanue u mamepuansl: TONYJISPHBIE OMPENEIUTEIN, TEPMOMETD,
TICUXPOMETP, JTIIOKCMETP, MHPOPMAIIMOHHBIE MATEPHAIIBI, CXEMBI, BOJTHBIE KYJIb-
Typbl IPOCTEUIINX.

IMpakTuyeckas padora Ne 3. KakoBo cocTosiHue 3KOCHCTEM M KaK BJIHSIOT
Ha HHUX peKpealMoHHbIe HArpy3xku?

HasepHoe, mouTtu Bce OOAT TYIATh B JieCy, KyMaThCs M 3aropaTh Ha
Oepery peku WM 03epa, COOMpaTh TPHUOBI U SATOABI. A KaKoBa peaKIMs MpH-
POIHOTO KOMIUIEKCa Ha HaIll MPHUXO B rocTh? MOXHO JIM YMEHBIIUTh OTPH-
HATeNbHBIC MMOCIEACTBHS BIMSHUS HAIIEro OTIbIXa Ha mpupojae?

Kmouesvle nonamus u mepmunpi: 5xocucremMa, OMOreoneHos, 1meHo3 (ouo-
[IEHO3), peKpealysi, peKpeallioHHOe BO3MEHCTBIE, CHHAHTPOITHBIC BH/IBI.

Ilenv pabomwi: HaydIUTh yYaIIUXCS OMPENENSTh IKOJIOTHIECKOE COCTOS-
HUE OKPYKAIOIIUX MX 9KOCUCTEM M MOOYAUTH K BBITIOJHEHUIO MPABHII TOBEIE-
HUSl B MIPUPOJIE.

3aoanue 3.1. OprEeHTHPOBOYHAS OLIEHKA 3KOJIOTUYECKOTO COCTOSIHUS JIECOB. ¥

3aoanue 3.2. OnpeneneHue CTaauu Jerpagallid U3ydaeMoOM JIECHOU 3KO-
CHUCTEMBI. **

3aoanue 3.3. T'eoboraHnueckoe obcaemoBaHue mapka. **
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3adanue 3.4. VI3ydeHne 3KOIIOTHUECKOTO COCTOSHHUS MAPKOB M CKBEPOB. ***

Obopyoosanue u mamepuanpl: THOOPMAITMOHHBIE MATEPHAIIBI, TIOIYJISP-
HBIE OMNpPENeNUTENH, TUTAHILIET, BUSUPHAS JINHEIKA, YePTeKHbIe TPUHAIIEKHO-
CTH, KOMIIAC, KaJbKYJSATOP.

IMpakTuyeckas padora Ne 4. Yuacrue KMBBIX OPraHU3MOB B KPYroBOpoTe
BELIECTB

IMTouemy Ha 3emiie B TEUEHHE MHOTUX MHUIMOHOB JIET CYLIECTBYET
*u3Hb? [loueMy NmpH OTHOCHUTEIBPHOM IOCTOSHCTBE XKH3HCHHBIX PECYypPCOB
BO3MOHa 3Boonus? Kak mosiBieHue yemoBeka CKa3ajoch Ha KPYroBOPO-
Te XMMHYECKHX 3JIEMEHTOB B NMPUPONHBIX nukiax? COrIacHBI I BBl C
BrIcka3biBaHueM B.U. Bepnanckoro: «Ha 3eMHOI MOBEpXHOCTU HET XUMHU-
YecKO# CHITBI, O0JIee TOCTOSIHHO ACHCTBYIONICH, a IIOTOMY U O0Jee MoTyIIe-
CTBEHHOW IO CBOMM KOHEUHBIM ITOCTIEIACTBUSAM, YeM J>KHBBIE OPTaHHU3MBI,
B3SITBIE B I[EJIOM»?

Kntouesvie nonsamus u mepmunpl: KpyroBOpOT BEUIIECTB, MPOIYIEHTHI,
KOHCYMEHTBI, PEIYLEeHThI, canpoTpodbl, MPOLYKTUBHOCTh OUOIOTHYECKAS,
NPOAYKTUBHOCTh MEPBUYHAS, MPOAYKTUBHOCTH BTOpPUYHAsA, (POTOCHUHTE3.

Llenv padomwr: 3aKpenuTh MOHUMAHUE YYAIIUMUCS POJU XKUBBIX Opra-
HU3MOB B KPyrOBOPOTE BEILECTB Ha 3eMIle.

3aoanue 4.1. BoisBnenue 3pHheKTHBHOCTH MPOAYIIEHTOB U KOHCYMEHTOB B
KpYroBOpoTe BelecTB. **

3aoanue 4.2. Ponb canpoduToB B OHMOJIOTHYECKOM KPYTrOBOPOTE Be-
miecTB. **

3aoanue 4.3. Ponb 4yemoBeka B KPYyroBOPOTE BEIECTB.**

Obopyodosanue u mamepuaipl: THHOPMAITMOHHBIE MATEPHAITBI, MUKPOKAJTb-
KYJISTOD.

IIpakTnyeckas padora Ne 5. Kakum Bo3ayxoM MblI AbImm?

Yro HyxXHee YeIOBEKY — JXKUBONM MUD Hallel IUIAHETHI, 3€MJIs, HEApa,
Bojma wiu Bo3ayx? HaepHoe, Bce! be3 HMX HEBO3MOXXHO HE TOJBKO Halle
pa3BuTHe, HO M cama Xu3Hb. OgHako atMocdepa MMeeT ocoboe 3HAUCHHE.
OHa sBIsieTCs pe3epByapoM KHUCIOpOAa — HEOOXOAUMOTO KOMIIOHEHTa Ipo-
TEKAIOUIUX B )KUBOM OpPraHM3Me OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA
1, KpOME TOr'0, BBINOJHSET 3auTHble (QyHKIMH. HecoMHEHHO, YTO 9KOJIOTH-
YECKOE COCTOSIHUE, «YHCTOTa» BO31yXa MMEIOT UPE3BBIYAMHO Ba)KHOE 3Haye-
HHUEe. OTOo NOATBCPKAAOT U YyBAXKa€MbIC MCIUKU, TOBOPsA, YTO UMCHHO OT CO-
CTOSAHUA BO3Z[yH.IHOI7] CpCabl 3aBHUCAT MPAKTUYCCKU BCC 3a00JIeBaHNs OpraHoB
JABIXaHUS.

Kniouegvie nonamua u mepmunsi: atMocdepa; BO3LyX U €ro COCTaB; OC-
HOBHBIC XapaKTepUCTUKH aTMocheps! ( 00Ja4HOCTD, TEMIIEpaTypa, AABICHHUE,
aTMoc(epHbIe OCaIKM); 3albUICHHOCTh BO3/yXa; MapHUKOBBIN 3¢ddexT, kuc-
JIOTHBIE OCAJKH, MOJECIUPOBAHMUE.

Ilenv pabomwi: chHopMUPOBATH YMEHHUS 3KOJIOTUYECKOM OILIEHKH COCTOS-
HUSI aTMOC(EPHOTO BO3/yXa.
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3aoanue 5.1. OneHka comepkaHHUS B BO3IyXe YITICKHCIIOTO Tas3a M pas-
JIUYHBIX 3arps3HATENe. *

3aodanue 5.2. OneHKa 3albUIEHHOCTH BO3AyXxa. *

3aodanue 5.3. OnpeneneHne KUCIOTHOCTH aTMOCHEPHBIX OCAIKOB. **

3adanue 5.4. VI3yyenne cocraBa aTMOC(EPHBIX OCaaKOB. **

3adanue 5.5. MonenupoBaHue MeXaHU3Ma MapHUKOBOTO 3ddekra.***

3adanue 5.6. MoaenupoBaHKe BO3JECUCTBUS KUCIOTHOTO 3arps3HEHUS
BO3yXa Ha pacreHus. *

Odbopyodosanue u mamepuaisi: Kapra o6akoB nporpammsl ['JIOY DB, nox-
IeMep, TEPMOMETP, I3MEPUTENBHBIH IIECT C MIJUTUMETPOBOH pa3MeTKOM (MeT-
poBasi TUHEWKa), CHETOMEPHBIN IUT, OONBINION HMIMHAP AOXAeMepa, Tep-
MOMETpP MaKCHUMaJIbHOH/MUHHUMAJIbHOU TEeMIEpaTypbl, TEPMOMETD IS
KanOpoBKH, OapomeTp, nHANKaTopHBIe TPyOku (MUT) misa onpenenenus yr-
JIGKUCJIOTO Ta3a, BCKPHIBATEIh HMHAMKATOPHBIX TPyOOK, HACOC-aCIUpaTop,
MEIIOK MOJIM3THUIEHOBBIH 3—5 nmutpoB, Habop WT Ha pa3nuuHbIe 3arps3HU-
Teau (aMMHak, XJop, OE€H30J1 U 1p.), Boja AMCTWIIMpoBaHHas, 10 %-i pa-
CTBOp COJISSHOW WJIM a30THOM KHCIOTBI, BEChl aAHAIUTHUYECKHUE, U3MEPHUTEIND
pacxoma BO3IyXa, JIOMATKa JUIs B3ATHS 00pa3loB OTIOXKEHUI MBbUIH, MUKDPO-
CKOII ¢ OOBEKTHBOM «*8» (BOCBMUKPATHOE YBEIUUCHHE), HACOC I MPOKAYH-
BaHUs BO3IyXa (TMEpeHOCHAs pOTAallOHHAs ycraHoBka tumna [IPY), mumerka,
ITOKPOBHBIC U TPEAMETHBIC CTEKJA I MHKPOCKOIA, CEKyHIOMep, (QUIBTPHI
oymaxkubeie THa ADPA-10 ¢ puabTpomepKaTeneM.

IIpakTnueckas padora Ne 6. KakoBo 3KoJiornueckoe coCTosiHMe BOJBbI,
KOTOPYIO MBI nbem?

ApHCTOTENb CUUTAT BOJY OAHUM M3 OCHOBHBIX 3JIEMEHTOB MHUPO3[a-
HUs. TpyIHO C HUM HE COTJIACUTHCS. 3eMJIS MOYTH Ha TPU YETBEPTH MOKPHI-
Ta Bogoil. OHa BXOAMT B COCTaB BCEX JKUBBIX OPraHU3MOB. UemoBeK MpH-
MEpHO Ha 65 % COCTOUT M3 BOABI. DMOPHOH COCTOMUT U3 BoAbl Ha 97 %.
OOuuit 00beM BOABI, MOTPEOIIEMbI UEIOBEKOM B CYTKM IPU NMUThE U C
nuiei, cocrapuset 2—2,5 1. [Toreps 10% Boasl MoxeT npuBecTu K HeoOpa-
TUMBIM U3MEHEHUsIM B opraHusme, a noteps 15—20% npuBOaUT K CMEPTH.
Upe3BbIUaifHO BaKHBIM BOIIPOCOM JIJISl IFOOOTO YeIOBEKa SBIISIETCS Ka4eCTBO
MOTpeOIIeMOi BOJIBI.

Krouegvte nonamua u mepmunor: Tunpocdepa, BogHas cpea KHU3HH, Ka-
YECTBO BOJBI, OPTAHOJENTHICCKHE XaPAKTEPUCTUKU (MYTHOCTB, IIBETHOCTD,
3amax); CoJIeCoJiepKaHue, )KEeCTKOCTh BOJIbI, CTOYHBIC BOJIBI; OYHMCTKA BOJIBI;
BOJOPOIHBIN Moka3zaTens, ITAK, mpenenbHo HOMyCTHMBIE COPOCHI, OKCHMETP
( xucnopogomep), HOHOMEP (KOHAYKTOMETP), aHTPOIIOTCHHEIE 3arps3HEHUs,
METOJIbI OUYUCTKHU.

Llenv pabompi: TOZHAKOMUTH YYAIIUXCSI C PA3IUYHBIMU METOJAMU OLIECH-
KH 9KOJIOTMUYECKOTO COCTOSTHUSI BOJBI.

3aoanue 6.1. OnpeneieHue TeMIEpaTypbl U OPTraHOJICITUUECKUX XapaK-
TEPUCTHK BOIBL. *
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3adanue 6.2. OnpeneneHue KUCIOTHOCTH MPUPOTHON BOABI. **

3aoanue 6.3. OmnpeneneHne CONECONCPKAHUS BOABI. ***

3adanue 6.4. OnpeneneHne KECTKOCTH BOJIBI. **

3aoanue 6.5. VIzyueHne MUHEPATBHOTO COCTaBa MPUPOJHBIX BOM. ***

3aoanue 6.6. OnpeneneHre CoaepkaHus PaCTBOPEHHOI'O B BOJIE KHCIIO-
poma. ***

3adanue 6.7. MonenupoBaHie METOIOB OYMUCTKH CTOYHBIX BOM. **

O06opynoBaHne U MaTepuabl: TEPMOMETP, KOJIOA BMECTUMOCTBIO 250 MiT €
nmpobKoit, mpoObupka BeIcOTON 15—20 cM, mIKana MUJUTUMETPOBAS WIIM JIM-
Helika, KOHTPOJbHAs IIKalla O00paslloB OKPAacKH PacTBOPOB, pacTBOp YHU-
BepcallbHOTO WHAWKATOpa, numerka-kamenbHumna (0,10 M), mpobupka c
MeTKoi «5 Mi», pH-MeTp, pacTBOp colm MapraHiia, pacTBOp KOHIIEHTPHPO-
BaHHOHU COJITHOW KUCJIOTHI B TUCTUJUIMPOBAHHOW Boje (B cooTHOIEeHNH 2:1),
pactBop THOCYIb(pATa HATPHUS, PACTBOP Kpaxmaja B JUCTUUIMIPOBAHHON BOIE
(5%), memouHot pactBop Homuaa xamus, 6GapomeTp JIIOOOTO THIa, Tpylia
pe3MHOBAas WM MEIULMHCKHUHI IIMPUI, CKISHKA KUCIOPOIHAs KaluOpoBaH-
Has (100—200 mu1) ¢ mpoOKo#, Memanka (CTEKJISIHHBIC IIAPUKH, MaJlovKa U
T.Il.) U3BECTHOTO 00BbEMa, TEPMOMETDP € LIeHOH nenenust e 6onee 0,5 rpany-
ca Lenbcus, noanoH, 6aHs BOAsSHAS, MyTHOMETDP, HOXHHI[bI, MUIETKA-Ka-
MeJIPHULIA, IIPOOUPKA KOJIOPOMETPUYECKAs C METKOH «5 MID», MPOOUPKHU MYT-
HOMEPHBIE C PUCYHKOM (TOYKOI) Ha THE U PE3HHOBBIM KOIBLIOM-(pHKCcaTOpOM,
CKJIsIHKa ¢ MeTkol «10 mi», crakaHuuk Ha 25—50 Mu1 11 BBITTapUBaHUS.

INpakTuueckas padora Ne 7. I'oBopsaT nmouBa — koxka 3emun. Xopoma Jju
Ta KOXKa?

Kax rosopun B cBoe Bpemst B. B. JlokyuaeB, nouBa ecTb MPOAYKT COBO-
KYITHOU JIeSITENbHOCTH TPYHTA, KIIMMAaTa, PACTUTEIIBHOCTH M JKUBOTHBIX Opra-
HU3MOB... [Ipouecc mouBoo6pa3oBaHUsS NOCTATOYHO TOJIrOBpeMeHHBIN. [Ipu-
pozie HeoOXOIMMO OT CTa JO HECKOJIBKUX COT JeT ( B 3aBUCHMOCTHU OT YCIIOBHIMA
MIPUPOIHON 30HBI) TSI CO3AHMS CJIOSI TOUBBI TOMIIIMHOM Beero B 1 cM. B cBsizu
C 3TUM CTAHOBUTCS IIOHSATHO, IIOYEMY MBI TOJKHBI OBITh 0COO0 BHUMATEIIBHBI
K 9KOJIOTHYECKOMY COCTOSIHUIO IOYBBI.

KiroyeBrble NOHATHS M TEPMHUHBL: ITOYBA KAK CPEAa JKU3HU U IKOJIOTHUYEC-
KUl (aKTOp, CTPYKTypa IOYBHI, BIAXHOCTH IIOYBBI, KHCIOTHOCTh ITIOYBEI,
3acoieHre, TUIOAOPOIUE IOYB, aHTPOIOTeHHAs Harpy3ka Ha IOYBY, 9PO3HS
MOYB.

eab paGoThl: TO3HAKOMHUTH YYAIIUXCS C OCHOBHBIMH METOJIAMH OIEHKH
9KOJIOTUYECKOTO COCTOSIHUSI ITOYBBI.

3aoanue 7.1. OnpeneneHne oOMUX (U3MUECKUX CBONUCTB MOYBHI. *

3aoanue 7.2. OLeHKa 3KOJIOTMYECKOTO COCTOSIHUS MOYBBI IO KHCIOTHOC-
TH COJICBOU BBITSIKKH. **

3aoanue 7.3. OueHKa 3KOJIOTHYECKOTO COCTOSIHHS MOYBBI 110 COJIEBOMY
COCTaBY BOJHOW BBITSDKKH. **

3aoanue 7.4. OnpenencHue aHTPOMOTECHHBIX HAPYIICHUI MOYBBI. *
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OO0opynoBaHne W MaTepuajbl: BeChl TEXHUYECKHE, KIOBETA IMAIMPOBAH-
Hasl, JIOTIATKA, TMaKeThl MOJIMATUIICHOBBIE, TOMI0H, CYIIMIbHBIN mKkad (100—
105° C), 5TUKETKM IS TIOYBEHHBIX 06PA3IIOB, JIONATKA, 060PYI0BAHHE U HPH-
6opsr s onpenenenus pH Boael, pacTBop xiopuma Hatpus (1,0 H), ctakan
Ha 200 mi1, nMaMHAP MepHbIH Ha 50 MJ, BOJa AMCTUIUIMPOBAHHAs, BOPOHKA
CTEKJIIHHAS i1 (PUIBTPOBaHUs, (PUIBTPBI OyMaskHbIe, 000pYIOBaHKE U IIPU-
OOpBI [UTS ONpENeIICHHs XJIOPUIOB, CyIb(haTOB U KapOOHATOB B BOJE, 000DPY-
JIOBaHUE JUIsl CYIIKU ITOYBEHHBIX 00Pa3L0B, KAPTa MECTHOCTH, IUIIYIUE MTPU-
HAaJIJIe)KHOCTH.

INpakTuyeckas padora Ne 8. Kak usmeputh paauanuro?

CnoBo paduayusi y GONBIIMHCTBA JIIO/EH BBI3BIBACT cTpaXx. YemoBeuecTBO
TIOMHUT SiIEpPHBIE B3PBIBBI B XupocuMme W Haracaku, BO3ZHHUKIIINE IMOCTE HUX
MYTalliil U POXJICHHE NeTell ¢ OmacHeHmMMH fedeKkTaMu IOocie 3THX B3PHI-
BOB, yIpO3y aTOMHOI BOMHBI B cepequHe XX Beka, aBapuio Ha YepHOOBLIb-
ckoii ADC; TeppOpHUCTHI U cefiuac rpo3sT SACPHBIMU B3pbIBaMu. Jaxe B 00bIY-
HOH XM3HU: MIPU MEAULIMHCKUX OOCIIeT0BaHUSX, IIPU IPOCMOTPE TEJIEBU30POB,
paboTe y 9KpaHOB KOMITbIOTEpA U MHOTUX IPYTUX MPUOOPOB — MBI MOIydaeM
ONPEIENICHHYIO 03y OOJIydeHUsI.

Mexay TeM pagmanus — 3TO U €CTECTBEHHBIH MPUPOIHBIN (akTop,
KOTOPBI MOCTOSIHHO NPUCYTCTBYET B Hamle xu3Hu. Heobxoaumo ymeThb
OOBEKTUBHO OLIEHMBATH PAJUMALIMOHHOE COCTOSIHUE OKpPYXAaloLlel Cpembl.

Ileny pabomei: HayuuTh IIKOJBHUKOB U3MEPSITh YPOBEHb panUalMU U
OOBEKTUBHO OIICHMBATH €€ BIMSHHE HAa CBOE 3I0POBbHE.

Kntouesvie nonamus u mepmunpr: paguanys, paInoakTHBHOCTb, AKTHBHOCTh
PAaOVOHYKINAA, PAagUO3KOJIOTHS, pannodoOus, paanoaKTUBHBEIN (GoH 3emin
(ecTecTBeHHBII M HCKYCCTBEHHBIH), MpEeAeIbHO IOIYyCTHMAas A03a OOIIydeHUs,
JO3UMETP, PaJAUOMETP, MHAUKATOP, CIEKTPOPOTOMETP.

3aoanue 8.1. OneHka ypoBHS paaMallMOHHOW Oe3oracHocTu.®

3aodanue 8.2. OueHka ypoBHS 3arpsi3HEHHOCTH IPoO BOJBI, MOUBBI, MPO-
OYKTOB NMHUTAHUS MO raMMa-U3Iy4eHUIO.

3aoanue 8.2. OueHKa ypoBHS 3arps3HEHHOCTH MPOO BOJIBI, IMOYBHI, MPO-
JTYKTOB NMUTAHUS MO OeTa- U3IIyuyeHHIO.

Obopyodosanue u mamepuanpl: 1O3UMETP-PAAOMETP OBITOBOM, KPUCTAIIIBI
OpomuIa WM MOAWAA Kajvs, YyBCTBUTEIbHAS (OTOIUICHKA, CHIIbHAS JIyTIa WM
MHUKPOCKOT, HH)OPMAIIMOHHO-CIIPABOYHBIE MaTEPUAITHI.

IIpakTnyeckas padora Ne 9. YUTo MOKHO y3HATh O CBOEM 3/0POBbe?

Kaxnplit yenmoBek 3HAeT, YTO 310pOBbe — 3TO LeHHOCTh. Ho coxpaHuTh
€ro He TaK yXX U MPOCTO, TOITOMY Y MHOTHX JIIO/IEH BO3HHUKAIOT OOJIE3HHU.
Jleuenuem 6OJ'II)HI)IX 3aHUMACTCAd MEAULIMHA. OﬂHaKO Ka)i([lblfl YCJIOBEK B CHU-
JIaX 1103a00TUTECS O cebe caM U He ONYCTUTh 3abojieBanus. JJist 3Toro Hamgo
KaK MOYHO OOJIbIlle Y3HABATH O CBOEM 3I0POBbE M HCIOJIB30BATh AOCTYITHBIE
METOJIbl €r0 COXPAHEHMS U YIIyYLICHHS.
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KimtoueBble TIOHSITHS M TEPMUHEL: 37J0POBbE, aHTPOMOMETPUUYECKHE MTOKA-
3aTeNnd, (QYHKIMOHAIBHBIE BO3MOXXHOCTH OpraHM3Ma, paboTOCIOCOOHOCTH
opranm3ma, OMOPUTMBI (XPOHOTHUII) OpraHU3Ma, 3a00JIEBAEMOCTh, TMHAMUKA
YHCIIEHHOCTH MOIYJIALUIN JIoNeH, 370poBBIi 00pa3 KU3HU.

ILlenv padomwi: olleHKa TOKa3aTeleil MHIUBHIYAIbHOTO, TPYIIOBOTO U
MOMYJIILIUOHHOTO 370POBBS PA3NIUYHBIMU METOJaMH. BBISBIICHUE WHIWBHIY-
AJIPHBIX OCOOCHHOCTEH OpraHu3Ma Ijis OOOCHOBaHMS MEp IO MOBBILICHUIO
paboToCcrnocoOHOCTH.

3aodanue 9.1. OnpeneneHue TapMOHUYHOCTH (DU3HUECKOTO PA3BUTHUS IO
AHTPOIIOMETPHYCCKUM HaHHBIM. *

3aoanue 9.2 . VI3ydeHne OCaHKM C TIOMOINBIO BU3YaJIbHBIX HaOMOACHUH. *

3aoanue 9.3. Onpenenenrie (GOPMBI CTOITBI METOJIOM ITOJTYUeHUS OTIeyarka. *

3adanue 9.4. VI3ydenne (QpyHKIMOHAJIBHOTO COCTOSIHUS JBIXaTEIbHOU H
CepIICYHO-COCYANCTON cucteM.**

3aoanue 9.5. zyyenne pusnieckoit pabOTOCIOCOOHOCTH OpraHu3Ma.*

3aoanue 9.6. OnpeneneHue GUOPUTMOB (XPOHOTHIIA) UelOBeKa.™

3aoanue 9.7. Xapakrepuctuka o0Ouieid 3a00JeBaeMOCTH yYalIuXcs
kinacca.*

3aoanue 9.8. VI3yueHue MOIOBO3PACTHON CTPYKTYPBI MOMYJSLUM. ***

Obopyooeanue u mamepuaipl: POCTOMEP, HATIOIbHBIE BEChl, CAHTUMETPO-
Bas JIEHTa, 3epKajo, JUCT MOPHCTOI Oymaru, sSpKoO-pO30OBEIH pacTBOp mep-
MaHTaHaTa Kajus, TePMOMETp, CeKyHAOMep, CTYIeHbKa, KyIIeTKa, CIpaBOY-
HO-WH(GOPMAIIMOHHBIE MaTEePHAIIHI.

ITpakTnyeckas padora Ne 10. Kak Mo:kHO onleHHTb CBOe padouyee MecTO B
KJaacce?

OcHOBHOE pabouee MECTO yYEHHMKA B IIIKOJIE U JIOMa — €ro padoumit
cron. 3a paboToil yyamiuecs MPOBOASAT MOMYAC HECKOJIBKO YACOB MOIAPS.
[Tnoxas opraHu3aiys Tpyga Ha pabodyeM MecTe MOXKET MPHUBECTH K (u3muec-
KOW M YMCTBEHHO! YCTaJIOCTH U JaXke K yXYIIICHHUIO 3J0POBbs. BakHO 3HATH,
KaK IpaMOTHO OLICHUTH pabouee MecCTO.

Knrouesvie nonamusn u mepmunwl: pabodee Mecto, padbodasi 30Ha, pabodas
1033, CAaHUTAPHO-TUTUEHNIECKOe HOPMUPOBAHHUE, aHTPOIIOMETPHUECKHE TOKa-
3aTeJI, OCBEIIEHHOCTh, IIIYMOBOE 3arpsi3HEHUE, TEIIOONIYIICHHE.

Lenv padomui: chopMupoBaTh yMEHHUS! OIIEHUBATH OCHOBHBIE IMOKa3aTe-
JIM, XapaKTepHU3YIOIe CAHUTAPHO-TUTHEHNYECKOE COCTOSTHUE CBOETO pabode-
ro MecTa B KJIACCHOM KOMHaTe.

3aoanue 10.1. I3yyenue pasmepoB pabouero croja u cryma. *

3adanue 10.2. XapakTepuCTHKa OCHOBHBIX MMapaMeTpoB paboueit 30HbI. *

3aoanue 10.3. VccneqoBaHne OCBEUICHHOCTH pabouero Mecta U paboueit
30HBI. **

3aoanue 10.4. OnpeneneHre ypoBHS IIyMa Ha pabouem Mecrte.**

3aoanue 10.5. TurueHuveckasi olieHKa ydeOHMKa.*

3aoanue 10.6. OlueHKa TEIUIOBOTO CaMOYYBCTBHs Ha paboueMm mecte.™®
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Obopyodosanue u mamepuanpl: CAHTUMETPOBAS JICHTA, KACTOPOBOE Macio,
HacToika ona 10%-s1, STUIIOBBIN CIIUPT, KIEHCTep KpaxXMallbHBIN 5%-ii, Tep-
MOMETp, HIYMOMED, JIFOKCMETP.

IMpakTnueckast padora Ne 11. Dkojiornyeckasi OlEHKA KJIACCHOH KOMHATHI

CamouyBcTBHE, PaOOTOCIOCOOHOCTh U COCTOSIHUE 3I0POBBSI 3aBUCST OT
KayecTBa Cpedbl B Kilacce, Ile HaxoauTcs pabouee MecTo. XapaKTEpUCTHK
Cpelpl B KJIacce HE TaK YK M Majlo. 9TO 00beM IIOMEUIEHUS, OTAENKA, MUKPO-
KJIUMAaT, OCBEUIEHHOCTb, KauyecTBO Bo3Ayxa. CaMuM yuamumcs MO cuilaM
BBISICHUTH Ka4eCTBO OKpYXalolleld Cpembl B Kiacce.

Knroueevie nonamua u mepmunpl: BU3yallbHAs Cpefa, WHTEPbEP, MHUKPO-
KJIUMAT, BEHTWISIIMOHHBIA PEXUM, €CTECTBEHHAs OCBEIEHHOCTb.

Llens pabompi: cHhopMUPOBATE YMEHUS IPOU3BOAUTE 3KOJIOTUIECKYIO OIIEH-
Ky KJIACCHOH KOMHATHI (M IO aHAJOTUU — JIPYTUX MOMEIICHHUIA).

3aoanue 11.1. OueHka MHTEpbepa KIIACCHOH KOMHATEHL *

3aodanue 11.2. XapaKTepuCTHKa OCHOBHBIX pabOYMX 30H KJIACCHOH KOM-
HATBL*

3aoanue 11.3. VI3MepeHre u OIleHKA MapaMeTpOB MUKpPOKIMMATa. **

3aoanue 11.4. OnpenencHue Ko3pPUIIMEHTA adpallii U U3YUYCHUE PEKU-
Ma MPOBETPHUBAHMS ITOMEIIEHH. *

3aoanue 11.5. Izyuenne 3pPeKTUBHOCTH BEHTUIISIIMH. **

3aoanue 11.6. VI3yueHne ecTeCTBEHHOM OCBEIIEHHOCTH Kjacca. *

OGopynoBaHue W MaTepHANbl: pyJeTKa, TEPMOMETP, THTPOMETP, JIOKC-
METp, CIPaBOYHO-UH(DOPMALIMOHHBIE MAaTEepUAJIBI.

IIpakTuyeckass paGora Ne 12. Dkojloruyeckoe COCTOSIHHE MPUIIKOJIbHOI
TEPPUTOPHH

HckimounTenbHO peaKo, ocoOeHHO B OOJBIIMX ropodax, LIKoja ObIBaeT
pACIIOJIOXKEeHa BIATH OT JKWIIBIX JOMOB, aBTOHAOPOT, Mara3uHOB M Jake Mpo-
MBITIJICHHBIX TTPEIITPUSITHIH.

V3HaTh 0 KayecTBE OKPYKAIOIIEH Cpeabl MOXKHO IO U3MEHEHHSIM, KOTO-
pble MPOUCXOMST C PACTEHUSIMU TIPHU ee yXyauieHuu. Hanmpumep, mis nmumiai-
HUKOB OOJIBIIIOE 3HAUECHHE MUMEET COCTaB OKPYXKAIOUIero Mx Bo3ayxa. Ham
cllenyeT 3ayMaThCs: CErOJHS CTAJIO XYK€ PacTeHMsIM, a 3aBTpa...?

N3yuuB 9K0JI0TUYECKOE COCTOSTHUE MPULIKOIBHON TEPPUTOPUHU, CTAPIIEK-
JIACCHUKU CMOTYT MHOIO€ CAENATh AJIS €ro YIIy4IlIeHHS.

Kmoueevte nonamus u mepmunpr: ypo0oUTOLIEHO3, pylaepaibHas pacTu-
TEJIbHOCTh, UHTPOAYKIUS, OMOMHIUKALUS, JIMXCHOWHIUKAIIVSL.

Lenv pabomur: chopMUPOBATH YMEHHS MPOBOIUTH KOMIUIEKCHYIO 3KOJIO-
THYECKYIO OIEHKY IPUIIKOJIBHONW TEPPUTOPHH.

3aoanue 12.1. 3HAKOMCTBO C TUTAHUPOBKOM MPUIIKOJILHON TEPPUTOPHU. *

3adanue 12.2. VI3yueHme 3eleHOI 3aIIUTHON ITOJIOCH MPHUIIKOIHHOTO
ydgacTka.*

3aoanue 12.3. OnpeneneHne BUAOBOTO COCTABa M COCTOSHHS PACTUTEIIh-
HOCTH TPUIIKOJIIBHOU TeppUTOpHH. **
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3aoanue 12.4. Vizyuenvie cTeneHn 3allbUICHHOCTU BO3MyXa B Pa3IMIHBIX MeC-
Tax TMPUIIKOIHHON TEPPUTOPHU IO CTETIEHU 3arps3HEHMsI JICThEB.™*

3amanue 12.5. OnpeneneHne copepkaHusl CBUHIIA B JIMCThSIX pACTEHMd. **

3aoanue 12.6. KauecTBeHHas OLICHKA 3aTrPA3HEHHS BO3AyXa C ITOMOIIBIO
JIUIIARHUKOB (JIMXEHOMHANKALINS).*

Obopydosanue u mamepuanvi: pyieTka, KOMIAC, ONMPEIEIUTENN PACTEHUH,
KOJIBIIIIKH, IIMaraT, Ipo3pauHas KiedKas JIeHTa, ClIalOblii pacTBOp CHUPTA,
BAaTHBIC TAMIIOHBI, CTYIKa C IECTUKOM, BOMASHAs OaHs, pacTBOP 3THIOBOTO
ciiupta 40%-i, pactBop cepHuctoro Hatpus 10%-i, nyna, paMmka 1js omnpene-
JICHUs CTETIEHU IMOKPBITUS JIUIIAHHUKAMH CTBOJIOB JEPCBHEB.

INpakTuyeckas padora Ne 13. OnpenesieHne aHTPONOreHHOIO 3arpsi3HEHUSs
OKpY:Kalomieil cpenbl

UYenoBek B mpoliecce TPYOOBON NESATENBHOCTH BCETa M3MEHSI OKpYXKa-
forryio cpeny. OmHako cedyac pa3Mepsl aHTPOIOTEHHOTO BO3ICUCTBHS JTOC-
TUTJIA TaKOTO pa3Maxa, YTO YEIOBEYECTBO CTAJIO BEAYIIEH I€0JIOTHMYECKON
cuioif Ha mianere. Ho Hay4yHO-TeXHHYECKUH mporpecc U KOMGOPT KU3HU
YeJI0BeKa UMEIOT U O0OOpPOTHYIO, HETATUBHYIO CTOPOHY.

YenoBeuecTBO BBIOPACHIBAET B OKPYKAIOIIYIO CPEly MHOXECTBO BEIIECTB,
MHOTHE M3 KOTOPBIX UYXIIbl IPUPOAE U HE Pa3IaraloTcsi €CTECTBEHHBIM ITyTEM.
YetoBe4eCTBO MO CYTH KUBET B CBOMX OTOPOCAX, HO 3TO IPOTHBOECTECTBEHHO.

Cpenu 3THX MWUTHAPIOB TOHH €CTh W BKJIaJA Kaxmoro m3 Hac. Tak, B
koHIe XX BeKa Ha Kaxgoro ropoxkanuHa B IlerepOypre npuxoaunacek 1 ToH-
Ha OBITOBOTO Mycopa. Kak MOXHO BBISIBUTH OCHOBHBIX 3arpsi3HHUTENCH B Ha-
meM okpykeHnn? Kak cokpaTHuTh 3arpsi3sHEHHE oKpyxatomieit cpersl? OTBETHI
Ha 3TH BOIPOCHI JTACT BBIMIOJHEHHWE 3TON JIaOOpAaTOPHON pabOTHI.

Knroueevte nonsmus u mepmunsr: 3arpssaenue cpensi, [1JK (mpenenpHo
JIOMTyCTUMAasl KOHIIEHTPAIHs), MECTULIUIbI, CTOUHBIE BOJIBI.

Ileny padomei: HAyuUTh y4yalMXcsd NpUEMaM HCCIeHOBaHHUS (aKTOPOB
3arpsI3HEHMs] BO3/IyXa M BOJIBI.

3aoanue 13.1. HakoruieHHe MECTULUAOB B LEMSIX MUTaHM.**

3aoanue 13.2. PacueTHasi OlleHKA KOJIMUECTBA BHIOPOCOB BPEIHBIX BEILIECTB
B BO3IyX OT aBTOTpaHcrmoprta.***

3aodanue 13.3. Dxcnpecc-aHaIU3 MOJEIBHBIX 3arps3HEHUN BOIBI **

Obopyodosanue u mamepuanvt: CripaBOYHO-MH(POPMAIIMOHHBIE MaTepHa-
JIBI, PACTBOPUMBIE COCTMHEHHS [UISI IIPUTOTOBIICHHUS] MOACTBHBIX 3arpsi3HEHUI
BOJIbI: HUTPATHI, HUTPUTHI, XpOMAaThI, (ocaThl, CONM Kelle3a U HUKETIS, XJIOP-
Hasl U3BECTb, COJISTHAs KUCIOTA, THIPOKCUI HATPUS, TUCTWIINPOBAHHAS WIIH
BOJIOTIPOBOIHASL BOJA, JIOKEUKA-IITIATENb, BEChI, HOXHHUIIBI, TUHIIET, IPOOHP-
KU, ITATUB JJI TPOOUPOK, TECTHI MM MHAWKATOPHBIE OyMaru i KOHTPOJIS
3arpsi3HeHHOCTH Bobl (Hampumep, Kenezo (II)-tect, XKenezo (I11)-tect, Dep-
pym-tect, Kynpym-tect, Hukens-tect, Cynbdun-recr, Hurpat-tect, Hutput-
tect, Kap6onarter, Xpomart-tect, O0mas xxectkoctb, pH, AKTHUBHBIN XJIOD,
PacrBopennsiii kucnopon u ap.). KematenbHo (HOTOKOIOPUMETP U MOTEH-
LIHOMETP.
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IMpakTuueckas padora Ne 14. CocraBiieHHe Te0IKOJOTHUYeCKMX KapT

TEPPUTOPHH

Kak MOXXHO HarIsiIHO NMPEACTABUTHh IKOJOTHYECKOE COCTOSHUE OKpPY-
JKaoIed Cpelbl Ha OMpeneleHHOW Tepputopun? s 3TOro MOXHO HCHOJb-
30BaTh KapTorpauyecKuii MeToj/, KOTOPbIH MPUMEHSETCS BO MHOTHX HC-
CIEIOBAHUSX, B TOM 4YKCIe B 3Koyiornueckux. CyIlIecTByeT TPU TPYIIIBI
Te09KOJIOTHUECKUX KapT: KapThl MPUPOIBI, KapPThl aHTPOIOTCHHBIX HArpy-
30K, KapThl IOCIIEACTBUN BO3JCHCTBUS YelOBeKa Ha NpUpoxy. MX MoxHO
COCTaBUTBH CAMIM.

Kurouesvte nowsmus u mepmunvl: KyIbTypHOE W IPUPOJHOE HACIIEIUE,
nannmadt, BumoBoit cocras, ITJAK, BEIOpPOCHI, 3arps3HEHUS.

Ileav pabomur: cocTaBieHHE KOMIUIEKCHON XapaKTepUCTHUKH TEppH-
TOPHUH.

3aoanue 14.1. Monens skckypcun «KyapTypHOE M PUPOIHOE HACTIEINe
TEPPUTOPHUI». **

3aodanue 14.2. 1leHHOCTH Halel cpeapl oouTaHus.**

3adanue 14.3. CocraBieHHe MaKeTa T€O0IKOJIOTHUECKUX KapT TEPPHUTO-
puu *** (B makeT BXOIAT KapThl JJAHIIA(TOB, PACTUTEIBHOCTH, )KUBOTHOTO
MHUpa, TOYBEHHAsI KapTa MECTHOCTHU, KapTa 3KOJOTUYECKOTO COCTOSIHHS BO/I-
HBIX 00BEKTOB, KapTa BHIOPOCOB B BO3/IYX, KapTa BEIOPOCOB IMPOMBIIIICHHBIX
CTOYHBIX BOJI, KAPThl THTHCHUYECKOW OIIEHKH aTMOC(HEpHOro BO3AyXa U IIO-
BEPXHOCTHBIX BOJ], KapTa BHECCHUS MECTUINIOB U YIOOPEHHA B IMMOYBY, KapTa
CBAJIOK, KapTa MHTEHCUBHOCTU [IBIDKEHHS TPAHCIIOPTa, PeKpealllioHHas Kap-
Ta, KapTa MPHUPOLOIOIb30BAHUS.

OG6opynoBaHNe W MaTepHalbl: reorpaduueckne KapThl M aTJIachkl, Kap-
TOCXEMBI paﬁOHa ucciegoBaHusd, ONMPEACTIUTEIIN, CIIPABOYHHUKU, MHUKPOKAJIb-
KyJIATOPBI, HHOOPMAIIMOHHBIE MaTEPHAJIBL.

IMpakTyeckas padora Ne 15. Kak M0OKHO MCIOJIB30BATH JKOJIOTHYECKHE
3HAHMS U YMeHHusl B ObITY (COIMAIbHO-IKOJIOTHYECKAsi MPAKTHKA)

oM, kBapTupa — 3TO TO MECTO, IZie Mbl OOBIUHO YYBCTBYyeM ce0s
HauboJee 3auuuieHHBIMU. Ho Bcerga i Ham JoM, Halla KBapTUpa 9KOJo-
ruyecku 6e3omnacHel? MHOrAa Mbl caMu CBOUMM AEMCTBUSIMU, Clenysl yCTO-
SBIIMMCS TPAIUINAM, BBI3BIBAEM IOSBIICHUE YKOJOTHYECKH OIACHBIX (haK-
TOPOB.

B cBoe Bpems IOHECKO npuHsuia B KadecTBe CBOErO [I€BM3a ClIOBA
«MpIcon TI06anbHO, TeHCTBYH TOoKaIbHOY». KaKoBBI ke mpaBuiia SKOJIOTHyec-
KM TPAaMOTHOTO IIOBEIEHHS B OBITY, HA yJIWIlE, HA CaZOBOM y4yacTke?

Kniouegvie nonamua u mepmunvl: 3K0JI0TUS XXUIULIA, PAUOHAIBHOE BO-
IonoTpebieHne, dHEpronoTpedieHne U 3HeprocoepekeHne, OBITOBBIE OTXO-
JIbI, COIIMOJIOTHS, COIMOJIoruyYeckuii omnpoc, PR-akuus (muap-akuus), 3Ko-
JIOTHUYECKOE NPOCBELIeHNe U MH()OPMUPOBAHHUE, COLUATBHO-IKOIOTUYECKAS
MPAaKTHUKA, 9KOJIOTHYECKH ONacHble (haKTOPbI, IKOJIOTUUECKN OINACHBbIE Bellle-
cTBa.

62

HLenv pabomui: opraHM3aIys U OCYIIECTBICHHE KOMIIETEHTHOH COLIMAITb-
HO-3KOJIOTHUECKOH NeITETLHOCTH B OKPYXKAIOIIEH cpefie, MPUBJICUYSHHE IIUPO-
KHX CIIOEB HACEJIECHUS K MPHUPOJOOXPAHHOM MEesTeNbHOCTH, pecypcochepeixe-
HUIO U BEJEHUIO 3I0POBOTO 00pasa >KU3HU.

Radanue 15. 1. DKonorus >KUIAILIA

3aoanue 15. 1.1. Bomocbepexenue.**

3aoanue 15. 1.2. Jueprocbepexenue. **

3aoanue 15. 1.3. OnieHka MaTepUaIbHO-KUIMITHOTO YPOBHS KU3HU CEMbH. *

3aoanue 15 2. DKOJIOTUYECKU TPAMOTHBIN MOTPeOUTENIb TOBAPOB.

3aoanue 15. 2. 1. Kak pacmmdpoBath mrpuxkom.*

3aoanue 15. 2. 2. Uto 0003HAYAIOT WHAEKCHI NHUIIEBBIX HOOABOK?*
3aodanue 15. 2. 3. OnpeneneHre HATPATOB B MPOAYKTaX MUTaHUSA. **
3aoanue 15. 2. 4. TlpaBWIbHBINA BBIOOP YITAKOBKH TOBapa.*

3aoanue 15. 2 .5. TIpaBWIBHO MPOYUTANTE ITUKETKY Ha omexne.*

3aoanue 15. 3. BpISBIEHHE 3KOJOTHYECKH ONACHBIX BEIIECTB U (PaKTOPOB
B OBITY.

3aoanue 15. 4. VI3ydyeHue 3arpsi3sHEHUsS] OBITOBBIM MYCOPOM.

3aoanue 15.4. 1. WccnemoBaHWe KOJIMYECTBA MPOU3BOIUMOTO B CEMbE
Mycopa.*

3aoanue 15. 4. 2. Beibop ToBapa Kak Crioco0 COKpalleHUs 3arps3HeHUs
MYyCOpPOM OKpyXarolmeil cpempl. **

3aoanue 15. 5. Kypenue kak (pakTop IKOJOTHYECKOW OMACHOCTH.**

3aoanue 15. 6. VicciaenoBaHue ONIYIICHUN YeTOBEKa B Pa3IMIHBIX ITPO-
CTPAHCTBAX, IOBENEHUS M BOCHPHUSATHS YEITOBEKOM OIIPEICIIEHHON Teppu-
TOPUH.

3adanue 15 .6. 1. VccnemoBaHne OINYINEHUI YeJIOBEKa B PAa3IMYHBIX
MIPOCTPAHCTBAx. *

3adanue 15. 6. 2. Pa3zpaboTka aHKETHI COIIMOJIOTHYECKOTO ompoca o0
OTHOIIEHNH K Ipupone.*™*

3aoanue 15. 7. OueHka COLMATBHO-3KOJOTHYECKUX YCIOBUN IPOXKHUBA-
HUS 4YeloBeka.**

Oobopyooeanue u mamepuanpl: THPOPMAITMOHHO-CIIPABOYHBIE MaTEPHAIIbI,
KaJIBKYJISITOP, BECHI, IMMOJIMITIIICHOBBIC MTAKETHI, Pa3IMYHbIC TOBAPHI M UX yIia-
KOBKH.

Ilepeuens pexomMenayemoit
JIMTEPATYPbI

YYEBHUKUW U YUYEBHBIE ITIOCOBMA 110 3KOJOI'N

Anekcees C.B. Dxomorust: Yue6. mocobue ajist yuammxcst 9 kiacca oo1e-
o0paszoBaTenbHbBIX yupexaeHud paszHbix BujgoB. — CI16.: CMUO Ilpecc, 1997
U TIOCTIe. W31,
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Anexceeg C.B. Dxonorus: Yued. mocobue. mis yuammxcess 10—11 xmaccos
00meobpa3oBaTeNbHBIX YUpekaeHUH pas3Hbix BugoB. — CII6.: CMUO
Ipecc,1997 u mocnen u3n.

bpoockuii A. K. Kpatkuit kypc oOrmeit sxomorun: Yue6. nocodbue. — CII6.:
OEAH+ AJIUA-M, 1996.

Boiimkesuy, B.A. Bponckuii. OCHOBBI yueHusi o ouochepe: Ku. s yum-
tenss. — M.: IIpocsemenue, 1989.

Boponkos H.A. Dxonorus obuias, couuanbHas, MPUKIaAHas: YUeOHUK
JUIS. CTYZICHTOB BBICIIMX yueOHBIX 3aBeneHuil. — M.: Arap, 1999.

BcemupHoe KyJnbTypHOE M NMPHUPOJIHOE Hacieaue B oOpa3oBaHMM: Yued.
nocoobue. — CII6.: Jlennsgart, 2001.

Jybnuwesa T.A. KOHIETIIUN COBPEMEHHOTO €CTECTBO3HAHMS. YUeOHUK /
Iox pen. akan. PAH M.®. XykoBa. — Hosocubupck: FOK3A,1997.

Kamepunosa I'.C. Jxonorust ropoaa: ypoboskosorus: YueOHux mist 10—
11 xmaccoB mkomn ectecTB.-Hay4. nmpodwmiss. — M.: IIpocsemenne, 1997.

Kennep A.A., Kysaxun B.H. Menuuunckas skojorus. — CII6.: Tlerpor-
panckuii u Ko», 1998.

Kucenes B. H. OcHOBBI 3KoioTuu: Yued. mocobue. — MH.: YHiBepciTaIKae,
1998

Kopsaxuna H.U., Kesnakosa M.A., Kupunnos I1.H. OOpa3oBaHue s
YCTOMUYMBOTO Pa3BUTHA: ITOMCK CTPATETHH, MOIXOMOB, TEXHOJOTWH: MeTo.
nocobue s yuutens / Ilox o6m. pen. C.B. AnekceeBa, — CII6., 2000.

Joces A.B., Ilposaoxun I'.I". CoumanbHas 3xoyiorus: Yueb. mocobue st
By30B / ITox pen. B.M. XKykosa. — M.: BTAZIOC, 1998.

Mameoos H.M., Cypasecuna H.T. Dxonorus. 9—11 xmaccer: Yueb. moco-
6ue. — M.: Ikomna-ITpecec, 1996.

Mameoos H.M., Cypageeuna U.T., I'nazaues C.H. OcHOBBI 00IIEH 3KO-
norun: DefepalibHbIM yUeOHUK U1 CTAPIIMX KJIACCOB 0011e00pa30BaTEIbHOM
mkoypl. — M.: MJIC, 1998.

Mupkun b.M., Haymosa JI.I'. xonorus Poccun: Yuebnuk u3 denepaib-

HOro KoMIulekta st 9—11-x kaccoB oOrieoOpa3oBaTeIbHON MIKOJIBL. — M.:
MJIC, 1996.

Mumxosa M., Cusono6 E.H., Amopexmcen K. Pecypcocbepexenue: Yueob.
nocobue mis mKoJIbHUKOB. — CII0.: Camur-Menxuura, 2003.

Hosuxos FO.B. Dxonorus, oKpyxaromas cpea 1 4eloBek: Y4eb. moco-
Oue [uUTA BY30B, CpeqHUX IIKON U Koiurepkeit. — M.: @AUNP-ITPECC, 2000.

OcHoBbI Teoskoorun: Yueonuk/ [Tox pen. B.I'.Mopauesckoro. — CII6.:
Hzn-so CIIGIY, 1994.

Ilempos K.M. O6mias sxonorusi: BzanMopeticteue oOiecTBa U MpUpo-
npl: Yueb. mocobue s By3oB. — CII0.: Xumus, 1998.

ITlonomapesa H.H. Obmas skonorus: KHura s yuuTeneld U CTYIACHTOB
nen. By3oB. — Ilepmb, 1994.

Poszanos C.H. OOmas 3xonorus: YUueOHUK I TEXHUUYECKUX HaIlpaBlie-
Huii u cnenuanpHocreii. — CII0.: Jlans, 2001.
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Cumapos B.A., ITycmosoiimos B.B. ComnmanbHasi 9Kojorus: Yueb. moco-
Ome I cTynd. BeICHIL Iex. yueO. 3aBemeHnit. — M.: Axagemus, 2000.

Cmaonuykuii . B. , Poouonos A.H. Jxonorus: Yueb. mocobue s BY-
30B. — CII6.: Xumwus, 1996.

Cmenanosckux A.C. Dxonorus: YuebHuk s By3oB. — M.:. FOHUTU-
JAHA, 2001

Coimnux K.M., Bpation A.B., T'opoeyxuii A.B. Bbuocdepa. Dkonorus.
Oxpana npupojsl: CripaB. nmocooue. — Kues: Haykosa mymka,l1987.

Yeprnosa H. M., I'anywiun B.M., Koncmanmuros B. M. Jxomnorus. 9 knacc. —
M.: IIpocsemenne, 1995.

Llsey U.M., [Joopomuna H.A. BBeneHue B 3kojyoruro yenoBeka (Yero-

BEK M IPUPOJA, IPUPOJIA CAMOTO YelloBeKa): Yuel. mocobme. — Hrnkwwmii
Hosropoa: M3n-so Huxeropoackoro ys-ta, 1994.
Hlunos U.A. Jxonorust: Y4eOHUK U1l OMOJI. W MeJ. CIell. By30B. — M.:

Bricmas mkoma, 1997.
Hlunosa E.U., banxuna T.A. OcHoBBI yyeHus o ouochepe: Yuebd. nmoco-
6ue. — CII6: CII6TY,1994.
Oxorpymma: PykoBoacTso o pomarineit sxonoruu . — CII6.: Tacuc, 1997.
Lsemxosa JI.U., Anexceee M.H. u op. Dxonorusi: YUeOHUK JUIs TEXHUYEC-
kux By30B / [Tox pen. JI.WU. IiBetkoBoii. — M.: ACB; CII6.: Xumusaar, 1999.
Abnoxos A.B., Ocmpoymos C.A. OxpaHa KUBOH MPUPOIBL: MPOOIEMbI U
niepcniekTuBbl. — M.: JlecHass poMBIIUIeHHOCTh, 1983.

JIUTEPATYPA 110 ITPOBEJEHUIO ITPAKTUKYMOB
U NCCIENOBATE/IBCKUX PABOT

Anexcees C.B., I'pyzoesa H.B., Mypasves A.I., I'ywuna 3.B. TIpaxTukym
no skonorun: Yueb. mocobue / Iloxg pen. C.B. AnekceeBa. — M.: MIC,
1996.

Awumxmuna T.A. TIKOABHBIA 3KOJOTUYECKUH MOHUTOPHUHI: Yueb.-MeTo-
nuu. nocobue / IMox pen. T.5. Amumxmunoid. — M.: Arap, 2000.

Boponkos H.A. Dxonorus obuias, couuanbHas, MPUKIaAHAs: YUeOHUK
JUIST CTYICHTOB BBICHINX Y4eOHBIX 3aBemeHuil. — M.: Arap, 1999.

Bponckuit B.A. Dxonorus: CoBapb-cipaBoYHUK. — PoctoB H//1: deHukc,
1997.

Kamepunosa. Izyaaem skonoruto ropoga. — H. Hosropon: Uzn-Bo Bonro-
BsTckoli akageMun TOCyJapCTBEHHOW CITyxkObI, 1996.

Kapsxuna H.H., )Keenaxosa M.A., Kupunnos I1.H. O6pa3oBaHue s
YCTOHYMBOTO PA3BUTHS: MTOWCK CTPATETUU, TIOJIXOJ0B, TEXHOJIOTHI: MeToaud.
nocobue utg yunteneit / ITox obm. pen. C.B. AnexceeBa. — CII6, 2000.

KowmrutekcHast skoiorndeckasi MpakTUKa MIKOJIBHUKOB U CTYJEHTOB: IIPO-
rpaMMbl, METOAMKH, OCHaIeHHe: YueO.-meToauy. mocobue / Ilox pen. mpod.
JL.A. KopobeitnukoBoit. 3-e u3z., nepepad. u gon. — CII6.: Kpucmac +, 2002.

Mumxkosa M., Cusonob E.H., Anvopexmcen K. PecypcocOepexxenue: Yueb.
nocobue mis mKoJIbHUKOB. — CII6.: Camur-Menknura, 2003.
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Mypagves A.I"., Ilyean H.A., Jlasposa B.H. DKOIOTHYECKUI MPAKTUKYM:
VYueb. mocobue ¢ komIuiekToM KapT-uHcTpykuuit / ITox pen. k.x.H. A.I. My-
paBeeBa. — CII6.: Kpucmac+, 2003.

IMpennpodunpHas MOATOTOBKA yYAIIMXCSd OCHOBHOH IIKOJBL YdeOHBIC
MIPOrpaMMbl IEKTUBHBIX KYPCOB MO €CTECTBEHHO-MATEeMAaTUYECKUM IUCLIHUII-
muHaM — M.: AIIKuIIPO, 2003.

[MporpammHo-MeTonuueckue Matepuaisl: Dkojorus. 5—I11 k. / Cocr.
B.H. Ky3snenos. — M.: Ipoda, 1998.

OIIPEJIEJTUTEIN, PEKOMEHIYEMBIE
JUISI TIPOBEJIEHUSI MCCJIEJJOBAHUI

Banseuna-Mamomuna E.T. JlepeBbsi U KyCTApHUKH CpeHEN 1mojocsl EB-

poretickoit yactu Poccun: Onpenenutens. — CI16: CnenmanpHas murepary-
pa, 1998.

Bmopos I1.11., /I[pozooé H.H. Onpenemurens ntul ¢payast CCCP: IToco-
6me mus yuureneit. — M.: IIpocsemenue, 1980.

I'ybanos U.A. u dp. OnpenenuTenb BBICIINX PACTEHUHN CpeqHE MOI0Ch
EBponeiickoit uactu CCCP: ITocobue mis yuuteneir. — M.: TIpocseienue,
1981.

Epmunos I'.b. Onpenenutenb COpHbIX pacteHuii. — M.: Poccenbxo3us-
nmat, 1978.

Koznos M.A., Onucep U.M. 11IkoNbHBINA aTiiac-ompeneuTellb OecIo3BO-
HouHbIX. — M.: Ilpocsemenne, 1991.

Kopunenuo M.I1. IllkonbHBINA aTiac-onpenenuTeab 6abouek: Kuura mis
yuammxcsi. — M.: IIpocsemenue, 1986.

Jyunux A.H. DHIUKIIONE s JEKOPATUBHBIX PACTEHUM YMEPEHHOH 30HBL. —
M.: HCTUTYT TEXHOJIOTMYECKUX UCCIeNOBaHUM, 1997.

Mosonesckasn. E.I'. m np. IlpakTUKyM 1O JIECHOM 3HTOMOJIOTHUU. —
M.: Dkomorusga, 1991.

Muxees A.B. OnupenenuTteiab NTUYBUX THE3d: Yueb. mocobue aist CTy-
JICHTOB OWOJI. crienuaibHOCTel men. uH-ToB. — M.: Tlpocsemenue, 1975.

Hosukos B.C., I'ybanos H.A. 11IKoNbHBIN aTiIac-OMpPeaeTUTeNb BBICIITUX
pacrenumii: Kuura mis yuammxcs. — M.: IIpocBemenue, 1985.

Omnpenenurens nuimmaitHukoB CCCP. Bem. 2. — JI.: Hayka, 1974.

IInomnuxosa JI.C. JlepeBbs U KyCTapHUKH psiioM ¢ HamMu. — M.: Hayka,
1994.

Condamenkosa FO.I1. Manblii IpakTHKyM o OoTaHuke. JInmaiHuUKH
(xyctuctele u nucroBaThbie). — M.: U3n-Bo MI'Y, 1977.

Xeiicun E.M. KpaTkuit onpenennTens NpecHOBogHON dayHsl. — JI.; M.,
1951.

Xpaopeii B.M. IxonpHBIN aTnac-ompenenurens ntul. — M: ITpocse-
menue, 1988.
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Ilpunosrcenue

OpHeHTHPOBOYHOE IUIAHNPOBAHME 3aHSATHI MO NporpaMme
«IKOJIOTHYECKHIi MPAKTHKYM IIKOJIbHHKA»
( npu NOJTHOM BbIOOpPE KAK/A0# M3 paGoT NPAKTHKYMA)

Homep Ha3BaHune npakTtudyeckoi padoThbl PekomeHpayemoe
npakxT. KOJINYECTBO
paboThbl yacos
1 2 3
1. CyuwecTByeT N1 cneuynduka BAMAHUSA 2
abunoTNYECKNX N BMOTUYECKUX PaKTOPOB
B ropoAacKon cpene?
2. Bo3MoOXHO v npoHabnogate U npea- 2
ckasaTb M3MEHEeHUS NPUPOAHbLIX CO06-
uecTtB?
3. KakoBO COCTOSIHME 3KOCUCTEM U Kak BSIN- 2
AI0T HA HUX PeKpeaLMOoHHbIE HAarpy3km?
4. YyacTue XuBbIX OPraHN3MoB B KPYroBO- 2
poTe BELLECTB
5. Kaknm BO3ayxoM Mbl OblLNM? 2
6. KakoBO 9K00rmyeckoe CoctosHme 2
BO[bl, KOTOPYIO Mbl NbEM?
7. FoBopsaT noysa — koxa 3emnun. Xopowia 2
n aTa Koxa?
8. Kak nameputb pagnaumio? 2
9. YTO MOXHO y3HaTb O CBOEM 340POBLE? 2
10. Kak MOXHO OLLeHUTb cBOEe paboyee Mec- 2
TO B knacce?
11. dkonornyeckas oLeHka Ki1acCHOW KOM- 2
HaTbl
12. 3KoNornMyeckoe CoCTossHME NPULLKOSb- 2
HOW TepputTopumn
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1 2 3

13. OnpepeneHne aHTPOMNOreHHOro 3arpsaa- 2
HEHMS OKpYXXaloLen cpeapl

14. CocTtaBneHne reoakonornyeckmnx KapT 4
Tepputopumn

15. Kak MOXHO 1Crnonb30BaTb 3KOJI0rM4ec- 5
Kne 3HaHUs 1 yMeHus B 6biTy? (Coumans-
HO-3KoJIormyeckas npakTmka.)
UTOro: 35

KPATKUE
ITPOI'PAMMBbI
IJIEKTUBHbBIX
KYPCOB



BENOPUNINKA: NCTOPUNA, OTKPbLITN4,
COBPEMEHHOCTb

A.B. Bpunvkos,

0-p ouon. nayx, npogeccop Kpacl'V

3.I". Xonocmosa, ooyenm Kpacl'V

B.B. Quwios, 3a6. yuebnvimu aabopamopusimu
Kagedpot ouoguzuxu Kpacl'V

Conep:xanune Kypca

TomoBoit kypc paccuntaH Ha 70 y4eOHBIX YacCOB:

18 4 — JEKIMOHHBIH OIOK;

24 ¥ — mabopaTOpHBIN MPAKTUKYM;

28 u — wuccienoBaTelbekas paboTa IIKOJIbHUKOB.

VyeOHo-MeToanuecknii koMIutekT 1o kypcy BUOC Bxirouaer:

— Kypc JIeKIHiA, B KOTOPOM OIIHCHIBAETCS FCTOPUS CTAHOBIICHUS OMODH-
3UKUA U €€ COBPEMEHHOE COAEpKAHUE;

— 1a00PATOPHBIN MPAKTUKYM, IEMOHCTPUPYIOMUN HEKOTOPbIE Pa3eibl
610hU3NKHY;

— mocobue s yuutens. OHO BKITIOYAET: PEKOMEHIAINH 110 U3JIOKEHUIO
JICKIIMOHHOTO Kypca; COBETHI IO MOCTAHOBKE M BBHINOJIHEHHIO JT1A00PaTOPHBIX
paboT; mpuMepHBIN MepeueHb HCCIEAOBATENBCKUX PA0OT ydalluxcs B JKCIIe-
PUMEHTAIBHBIX T'PYINIIax, pearu3yeMblXx Ha 0Oaze 0OOpyHOBaHUS U METOMVK,
OCBOCHHBIX B XOJI¢ BBIMOJTHEHUS MPAKTHKYMA; JPYTYIO MOJE3HY0 UH(DOPMALIHUIO.

YACTD 1. TIPOTPAMMA JIEKHHMUOHHOI'O KYPCA BHOC (18 4)

Pazgen 1. Ucropus. OTkpbiTas (9 4)

1.1. TlepBoie uneun Ouodpusuku (XVII— cepenuna XVIII B.). [lepBrie
MOMNBITKU KOJMYECTBEHHBIX U3MEPEHUN XapaKTEPUCTUK U N1apaMeTpoB OHOIIO-
THYECKUX OOBEKTOB U CHUCTEM, HAKOIUIeHHE (aKTOB.

1.2. TlpencraBieHre O MaTepUAbLHOM EIMHCTBE XHBBIX OPTaHU3MOB U
HEOPraHWYEeCKOH MPUPOAbI, YHUBEPCAIHLHOCTH MEXaHMUYECKOI'O ABUXKEHHS B
*uBoOW M HexuBoit npupone (P.dexapr, Jx. Bopemmm).

1.3. TlepBble MOMBITKY TPUMEHEHHs (PU3MUSCKUX 3aKOHOB IIJIsI OOBSICHE-
HUST PU3HOJIOTUYECKUX (PYHKLMI B opraHm3Me — kpoBooOpamenust (M. Maib-
mury, Y. Tapseit, JI Oiinep), numeBapenus, gpixanus (A. JlaByasse, 1.M. Ce-
YEeHOB) W T.H.

1.4. Ucnonp3zoBanne (GU3NYECKUX MPUOOPOB A M3YUEHHUS KIETOUYHOTO
CTpOEHHUs XKUBBIX opraHu3moB (A. Ban JleBenryk, P. I'yk).

1.5. CraHoBnenne u pa3BuTHe Onodusnuecknx ucciegoBanuit (XVIII —
nepBas nojgoBuHa XX B.). Ilepexol OT HATYypHBIX HAOJIOAEHUN K JKCIEPH-
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MEHTAJIbHBIM HcclieffoBaHUsAM. OmnpeneneHue (QpU3MUECKUX MapaMeTpoB U Xa-
PAKTEPHUCTUK JKUBBIX OPTraHU3MOB, M3yUCHHE KU3HEHHBIX ITPOIIECCOB W SIBIIE-
HUH ¢ (U3MKO-XUMHUYECKHUX IO3ULMIA, OOBSCHEHHE CIOKHBIX OMOIOTHUSCKUX
SIBIICHUH C MCIOJIb30BAHUEM 3aKOHOB (PM3MKU U XUMUHU.

1.6. ®opMuUpOBaHUE CAMOCTOSTEBHBIX OMO(PH3NIECKUX JTUCIMILINH — OHO-
noruueckoit TepmoauHamuku (P. Maitep, I'. U. Tece, I'. Tenmpmromns, FO. JIubux,
M. Py6Hep, P. Knaysuyc), doroouonorun (T. FOHT, I'. ['enmbMrossir), MeMOpaHo-
noruu (FO. Bepuureiin, B. [Ideddep, I'. ne @pus, P. Oepron), pamoduoo-
riy, anekrpodusnonorun (JI. TameBanu, A. Bombra, K. Marrteyun, O. [IroOya-
Petimon, JI. I'epman, FO. bepninreiin, B. Hepaer, H.E. Beenenckuii, 5.®. Bepuro,
B.}O. Yarogen), 6uoontuku u 6uoakycruku (T. FOur, I'. TenpMromneir), Onokune-
K (C. AppeHuyc).

Paznen 2. CoBpemenHocts (9 4)

2.1. YTouHeHue u yriyoneHue (HU3MKO-XMMHUECKHUX OCHOB (DYHKIIMOHHM-
poBaHHA OMOIOTHYECKHX OOBEKTOB Ha PA3IMYHBIX YPOBHAX HX OpTraHH3a-
LIUA — MOJIEKYJISIPHOM, MEMOPaHHOM, KJIETOYHOM, MOIYJISLHOHHOM, 3KOCHC-
TEeMHOM, OmocdepHOM (BTOpas mojoBMHA XX B. U IO HAIIMUX JIHEH).

2.2. PazpaboTka U MIKUPOKOE NPUMEHEHUE HOBBIX METOAMYECKUX TTOIXOI0B
(cucTeMHBI TOAXOA, MaTeMaTUYECKOe M KOMIIBIOTEPHOE MOJEIMPOBAHUE, pa3-
JINYHBIE METO/IBI CIIEKTPOCKOITUH U CIIEKTPO(POTOMETPHH, 3IEKTPOHHAS MUKPO-
CKOIUSI, AHATTMTUYECKOEe LEHTPUPYTUPOBaHHE, MUKPOKATIOPUMETPUS, UMMYHO-
MUTOXUMUS U JIP.).

2.3. Pa3paboTka oOmux (Gpu3MUecKUX MPUHLIUIIOB BOSHHUKHOBEHHUS, CYILe-
CTBOBAHMS, PA3BUTHS U 3BONOLUU XU3HU. CTAaHOBJIEHHE U Pa3BUTHE Teope-
THYECKOW OMO(DU3HKH.

2.4. MounekynspHasi OpraHu3alys MaKpOMOJIEKYJI U OHOMOJIMMEPOB U ee
CBA3M C MX CBOHCTBaAMHU M (PyHKUMAMHU, OnokaTtanu3. PU3NKO-XMMHUECKUE
MPUHIMIBI U MEXaHU3MBbl (YHKIUOHHPOBAHUS MOJIEKYJISIPHBIX U MeMOpaH-
HBIX NpeoOpa3oBaTenei 3Hepruu. MoJeKynsapHble TaTYUKH.

2.5. MexkiieTouHasi CUTHaIM3alusl, pelenTopbl, TOPMOHBI, BHYTPHUKIIETOY-
HbIE TIOCPETHUKU, HAPKOTUKU. MONEKyIspHble OCHOBBI UIMMYHUTETA, CUTHAJIb-
HBIE MOJIEKYIIBI, PELENTOPBI, CTPYKTYpa aHTHUTEN, BUPYCOB.

2.6. @otobuoaorusi, paguoOHuONIOTHsl, TTPOIECCHl TOTJIONICHUS BHEIITHEH
SHEPrUU OMOJIOTHYECKHIMU OOBEKTAMHU.

2.7. buonoTeHUMabl, HEHPOCEHCOPUKa, BbICLIAsl HEPBHAS AESTEIbHOCTD,
HelpoceTu.

2.8. BzaumopelcTByromue MOMyIsuuy, OMOTUYECKUN KpyroBOPOT, YCTOM-
YMBOE pa3BUTHE dKOcUCTeM. KOHCTpyHpoBaHHE U MOJEIMPOBAHME HCKYCCTBEH-
HBIX 3aMKHYTBIX 9KOJIOTMYECKMX CHCTEM, BKIIOUYAIONIMX YETIOBEKa.
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YACTbD 2. IABOPATOPHBIN BUO®PUINYECKUI MTPAKTUKYM (24 u)

JlabopaTopHblil TPAKTUKYM (HOPMHUPYETCS MO CIEAYIOIIUM KPUTEPHUSIM:

® IEMOHCTpALUs JEKIIMOHHON YacTH Kypca, OTPAKAIOIIEro HUCTOPUUECKH
CIIOKUBIIECS] HAMPABICHUS OHMO(DU3NYECKUX HCCIICTOBAHUI,

® OTHOCHUTEIbHAS YCTONUUBOCTD U IPEICKA3YEMOCTb MOJTyYaeMbIX Pe3yJib-
TaTOB (HE3HAUUTEIIbHOE BIUSHUEC Ha PE3YIbTAT PA3IMYHBIX apTe(aKToOB H
9KCHEPUMEHTAJIBHBIX OLIMOOK);

* HATJISAHOCTh U IPUBJICKATEIBHOCTh M3YYaeMbIX SIBJICHUI UIS IIKOJb-
HUKOB;

* HEOOXOMMOCTh MPUBJICUCHHSI UHTETPAITBHBIX 3HAHUN JUIST OOBSICHEHHS
MOJIYYEHHBIX PE3yIbTATOB;

® JIOCTaTOYHOCTbH IIPEICTABIEHHOIO IMKJIA PaboT g GOPMHPOBAHUS Y
yUamuxcsl MpeACTaBlIeHUs] 0 OMoQu3uKe Kak Hayke, Jarolledl IeIbHOe Mpe-
cTaBlieHHe 00 OKPYXKAIOIIeM MHPE U CIIOCOOCTBYIOIIEH Pa3BUTHIO IIUPOKOTO
Kpyrosopa.

[IpakTHKyM MOXET OBITh KaK IKCHCPUMEHTAJIBHOU WLTIOCTpanueii 00-
mero kypca BMIOC, Tak ¥ HEKOTOPBIM AOIOJIHEHUEM K JICKIIMOHHOMY KYypCy
B BHJIC OPHUTHHAIBHBIX PabOT MO CIEHUANIBHBIM pasfelaM OUO(pU3NISCKUX
METOJIOB HCCIICIOBAHUS.

24 y4eOHBIX Yaca MpeayCcMaTPUBAIOT BBIMOJIHEHUE 6 J1aOOpaTOPHBIX pa-
00T W3 mpemIaraeMoro cmmcka. [IpakTHKyM B KOHKpPETHOH IKoire (popmu-
pyeTcsl COTIIACHO BBIIIETIEPEUNCIICHHBIM KPUTEPUSIM C YIETOM BO3MOXKHOCTEH
€ro peaym3anuu (MaTepuaabHO-TEXHUYECKass 0a3a MIKOJbI, BO3MOKHOCTH UC-
MOJIB30BaHUs JTabOpaTOpHOU 0a3bl CTOPOHHUX opraHm3aiuil (By3zos, HMU
U 1p.)).

Ilepeuens 603moxcHbIX NaOOPAMOPHLIX padom:

PABOTA Ne 1. Kuneruka OUOJIOTHUYECKUX IPOIIECCOB

PABOTA Ne 2. dotoguHaMuyeckoe ACHCTBUE

PABOTA Ne 3. DnexTpomnpoBOIHOCTh OMOJIOTHUECKHX OOBEKTOB

PABOTA Ne 4. DjeKTpOKMHETUYECKHE SIBIICHHS

PABOTA Ne 5. [IpuMeHeHHE MOHOCEIEKTUBHBIX 3JIEKTPOJIOB B OHOJIO-
TUYECKUX HCCIEeIOBAHUAX

PABOTHBI Ne 6,7. buodusuka aHaIu3aTopoB (CIIyX, 3peHUE)

PABOTA Ne 8. Onruyeckne metonbl B 6uomoruu. Yacte 1. A6copbim-
OHHAsI CIEKTPOCKOTIHS

PABOTA Ne 9. Onrtuueckue metoasl B 6uonoruu. Yacts 2. JlromuHec-
LIEHTHBINA aHaan3 OMOJOTMYECKHX OOBEKTOB

PABOTA Ne 10. buonoTteHumaist

PABOTA Ne 11. MoaenupoBaHue OMOJIOTHYECKUX CUCTEM C HUCIIOJIb30Ba-
HUEM CIEHUATU3UPOBAHHOTO MaKeTa Mporpamm

PABOTA Ne 11. M3ydyeHue CTpYKTYpPHON OpraHu3alidu OelnKoB
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YACTD 3. UCCIENJOBATE/IBCKASl PABOTA YUYAIIIUXCA (28 4)

B monsiTue «uccienoBatenbckas paboTa» BKIIOYAIOTCS COOCTBEHHO HC-
clieoBaTenbekasi paboTa IIKOJIBHUKOB Ha CIIOXKHOM 00OpYJOBaHUM IIOA Ha-
GJIFO/ICHUEM YUUTENIsl, CHelUAlIbHble KOHCYIbTALUU JUISI MCCIEAOBATEHCKUX
CPYII yYAIMXCS U T.0I.



MNJTASMA — HETBEPTOE COCTOAHUE
BELLECTBA

B.A. Opnos,

3a6. 1a6. uzuxu u acmponomuu UOCO PAO,

Kaud. neo. Hayx, npogpeccop AIIK u IIPO

C.B. JloposickuH,

accucmenm kagheoput ooweit usuxu Tyavckozo I'ITY
um. JI.H. Toncmoeo, npenooasamens Gusuxu 6 iuyee

ITosicuuTe/ILHAA 3aIHMCKA

N3yuenne snekTUBHOrO crenkypca «Ilinazma — 4erBepTroe cOCTOsIHHE
BEIIIECTBA» HAMPABJICHO HAa PAa3BUTHE IMPEICTABIICHUN IIKOJBHUKOB O (U3H-
YECKOW KapTUHE MHpaA. paculupeHue, yriaybieHue u oOoOlIeHrne 3HAHUU O
CTPOCHHH BCUICCTBA, PA3BUTUC ITO3HABATCIBHBIX MHTCPECOB, MHTCIUICKTYAJIb-
HBIX M TBOPYECKHX CIIOCOOHOCTEH.

®DopMUPOBaHHE CHCTEMBI 3HAHUI O BEIECTBE HEb3sl CUMTATDH ITOJTHOICH-
HbIM 0€3 M3YYeHHs €ro YeTBEPTOTO arperaTHOrO COCTOSIHUS — IUIA3MBI, TaK
KaK IIa3Ma — 3TO HanboJllee pacpOCTPaHEHHOE COCTOSIHUE BEIeCTBA B IPH-
pore. B HacTosmee BpeMs I1a3Ma HaXOAUT IIMPOKOE MPHMEHEHHE B CaMBIX
PAa3HBIX OOJACTSIX HAYKM U TEXHHKH.

B cucrematnyeckoM Kypce GpU3NKK M3YIUTh HA TOCTATOYHOM yPOBHE 3TH
BOIIPOCHI HE MPCACTABIACTCSA BO3MOXKHBIM B CBA3HU C MAaJIbIM BPEMCHEM, OTBO-
IUMBIM Ha u3ydeHue GU3UKU (emepaTbHBIM KOMIIOHEHTOM Oa3uCcHOTro y4eo-
HOTO IUTaHA. DJIEKTUBHBIH KypC MO BBIOOPY IIKOJIBHHUKOB SIBIISIETCS XOPOILIEH
BO3MOXHOCTBIO JOIIOJIHUTH 3HAHUSA INKOJIBHUKOB O YCTBEPTOM COCTOAHUU
BellleCTBa — ILIa3Me ¥ chopMUpPOBaATH y HUX OOJIee MOJIHOE IpEeICTaBICHHE O
(u3nueckoil KapTUHE MHUpA.

Conep:xanue 3j1eKTUBHOIO Kypea (35 4)

I. /IBuzkeHue 3apsKeHHbIX YACTHI B JIEKTPUYECKOM H MATHUTHOM MOJISIX
()

OnexktpomaruutHoe none. Cuna JlopeHua. [[BukeHune 3apskKeHHOU uac-
THUIBI B 3JIEKTPUIECKOM TIoJe. JBIKeHue 3apshHKeHHON YaCTHIBI B MATHUTHOM
rore. JIBIDKeHNE 3apsDKEHHBIX YACTHII IPU HAJIMYUH SJIEKTPHUYECKOTO M Mar-
HUTHOTO TIoytel. [peitd uacTui.

Jlemoncmpayuu: neficTBre SIIEKTPOCTATHYECKOTO OIS Ha 3JIEKTPUYECKIe
3apsIbl; IEHCTBHE MATHUTHOTO TTOJISl HAa JBWKYIIUECS JJIEKTPUUYECKUE 3aPSIbl;

74

3JIEKTPOHHO-Ty4eBas TPyOKa C 3NMEeKTPOCTATUYECKHM YIPABICHUEM 3JIEKTPOH-
HOI'O MYyYKa; 3JIEKTPOHHO-Ty4YeBasi TpyOKka ¢ MarHUTHBIM YIpaBJIEHHEM 3JIEK-
TPOHHOTO Iy4YKa; OCHuIorpad; 371eKTPOCTATUYECKHEe W MATHUTHBIE JIMH3BL,
IBIDKEHHE JJICKTPOHHBIX ITyYKOB B MAarHUTHOM ITojie; (hparMeHT KHHO(UIEMa
«DNEKTPOHHO-TTyueBasi TPyOKay.

II. Tlna3ma. OcHOBHBIE XapaKTEPUCTHKH MIa3Mbl (6 4)

OnexTpudecKuil TOK B rasax. Buasl amexkTtpmueckux paspsmos. ITinasma.
CreneHp MOHM3aLMU IUTa3Mbl. KoJleKTUBHOE ABM)KEHUE YacTHUI] B IUIa3Me.
KBasuneiiTpanbHOCTh Ma3Mbl. JlebaeBCKUi pannyc skpaHupoBaHUs. Temre-
patypa Ia3Mmsl.

Jemoncmpayuu: HecaMOCTOSITENIBHBI U CAMOCTOSITENIBHBIN pa3psasl B
rasax; KOpOHHBIH, IYTOBOI, TICIOIIUIT M UCKPOBOH pa3psibl; GparMeHT KUHO-
¢mpMa «Ilmasma — 4eTBEpTOE COCTOSHHE BEIECTBAY; (hparMeHTHl U3 KUHO-
¢meMoB «Ilmasma B OTHOPOJHOM MarHUTHOM molie» U «[lmasma B HeomHO-
pOIHOM MArHUTHOM TOJe»; AUAINO3UTHUBBI (CIAW/Ibl), WILTIOCTPALUK IS
rpadornpoekTopa: «IIEKTPHUECKANA TOK B Trazax», «IJNEeKTPOIUHAMUKAY.

III. Metoanl onucanus niaa3msl (2 4)

MaruuTtHasi TUAPOJMHAMMKA U HEYCTOMUMBOCTU IUIa3Mbl. MarHutHoe
nasienue. BMopoxeHnHoctb MaruuTHoro nosnsi. Yucno PeitHonbiaca. Kuneru-
YECKOE OIMCAHUE IUIa3MBl.

Jemoncmpayuu: neiicTBUe MAarHUTHOTO TOJISI HAa TUIA3MEHHBIH IIHYD;
CXKaTHe IU1a3Mbl MArHUTHBIM I10JIEM; IEHCTBHUE HJIEKTPUUECKOIO U MATHUTHOTO
nojiel Ha IJIa3My ILUIAMEHHU.

IV. Ilpoueccol B miazme (4 4)

lazoBas (uaeanbHasi) TUIazMma. YciaoBUe uzcaibHON Tuta3Mbl. KonebaHus B
mia3Me. JIeHrMiopoBckas yactoTa kojeOaHuil. BonHel B miasme.

Jemoncmpayuu: pparment kunodunoma «Ilmazma — 4eTBEpTOE COCTO-
SITHUE BEIIECTBaY.

V. Ilnazma B npupoae (4 41)

I'eomarnutHoe none. ITosica paguaruu. Marautochepa 3emian. Maraur-
Hble OypH M IpPUYUHBI UX BO3HMKHOBeHHUS. MoHochepst 3emu. IlonspHble
cusinus. Kocmuueckast ninasma. ConHeunslit Betep. Kocmuueckue nyuu.

Jemoncmpayuu: W3yd4eHre MarHUTHOTO IO 3eMIIM; BpAllleHHEe BUTKA C
TOKOM B MAarHUTHOM I0Ji€ 3eMJIM; IPOEKLUMS TUAIIO3UTHUBOB: BU/IbI MTOISPHBIX
cusiHuit; kuHodwibM «llonspHble cusHU»; BuAeopunbMbl «PagualnioHHbIe
rnosica IJIAHETB» U «YPOKHU U3 KOCMOCay.

VI. II1a3ma B TexHuke (6 )

[Ina3MeHHbIe TeHepaTOPHI (IUTA3MOTPOHBI): IEKTPOIYTrOBBIE, BBICOKOYA-
CTOTHBIE, MarHuToruapoauHamudeckue. MI'JI-reneparop. IlinazmeHHblit 1BU-
ratenb. [1masmeHHbrit auciiieir. [Ipobmema ympaBisieMoro TepMOSIEPHOTO
cunte3a (YTC). MaruutHbie noByIIKd. Tokamak. MeToapl HarpeBa IJIa3MBbl.
Jlazepnsiit u snexrponnsiii YTC.

Jlemoncmpayuu: cBeueHNe ra3oCBETHBIX TPYyOOK B IOJIe BBICOKOI dacTo-
ThI; JIIOMMHECLIEHTHAsI JIaMIIa; IUIA3MEHHBIH IeHEepaTOp pPETaKCALMOHHBIX KO-
nebaHui; MpUMEHEHNe TYrOBOTO pas3psiia.
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VII. Jla6opaTopHslii mpakTukym (6 4)

1. 3mepeHue OTHOILIEHUS 3apsiia 3JEKTPOHA K €ro Macce IO OTKIIOHE-
HUIO IUTA3MEHHOTO ITyyka B MAarHUTHOM IIOJIE;

2. M3MepeHne HHAYKIIMM MATHUTHOTO TOJIS 3eMIIM 110 OTKJIOHEHMIO 3JIeK-
TPOHHOTO Iy4Ka,

3. Pacuer mepuoja pelakCallUOHHBIX 3JIeKTpuUdeckux kojebanuil B RC-
LEMN U ero 3KCIepUMEHTaJIbHas IIPOBEPKa;

4. Perucrpanus u MccieqOBaHUE KOCMMYECKHX JIyde.

5. N3yueHue JIoMHHECHEHTHOIT j1aMItbl. CpaBHEHHE KOI(DPUIIMEHTOB CBe-
TOBOW OTIA4M JIIOMHMHECLIEHTHOM JIAMIIBI U JIAMITBI HaKaJWBAHMUS;

VIII. O6o6maromee 3ansTue (1 )

Pusnko-TexHU4ecKass KoHpepeHus mo teme: «[lmazma Ha 3emse u B
KOCMOce».

IKcKypcuu: BO3MOXHBIE OOBEKTBI: 00CEPBATOPHS, METEOPOJIOTHYECKAS
cranmus, mabopatopun HUUN.

Teopueckue u KOHCMpyKmopcKue 3a0aHuA:

Hzrorornenue aeiictByromeid moaenu MIJ-renepatopa.

Ilepeuenb pexomeHnayemoi
JIUTepaTypbl

Apyumosuy JI.A. UYTo KaxIbIii GU3UK ITOJDKEH 3HATH O miiazme. — M.:
1976.

Boponog I'.C. ltypMm TepmosimepHoit kpernoctu. — M.: Hayka, 1985.

Kanuya I1.JI. TIna3zma u ynpasisiemas tepmosiaepHas peakiusi (HoGenes-
ckast jmekuus). // Dxcnepument. Teopus. IIpaktuka. — M.: Hayka, 1987.

Dabpuxanm B.A. ®usuka. Ontuka. KBaHtoBas anextpoHuka: M30paH-
Hble craThu. — M.: MOU, 2000.

DU3NYECKA FHIMKITONEAYecKHi cioBapb. — M.: CoBeTcKasi 3HIUKIO-
negus, 1983.

Cmambu 6 HAyuHO-NONYIAPHLIX U HAYYHO-NEOA2OUYECKUX HCYPHANAX

1. Bokpyr cBeta: «OxeaH sneprum» (c. 22—25), «Cusirorast HO9b» (c. 92—
99), «Ilma3ma» (c.192). 2003. Ne 1.

2. CopocoBCKMII 00pa30BATENBHBIN KXypHAI

Kunecenn A.C. TInazma kak o0BeKT usuiecknx uccienoBanuif. 1996. Ne 2.

bapanos B.B. YUto Takoe coimHeuHbld BeTep. 1996. Ne 12.

Ilyoosxun M.H. ConHeunslii Betep. 1996. Ne 12.

Kouapos I'.E. O 3aragkax Comnma. 1998. No 3.

Tanvnep A.M. Pagunanmonssiii mosc 3emiau. 1999. Ne 6.

boiixo B.U. YnpaiseMblii TEPMOSJIEPHBII CUHTE3 U MPOOJIeMbl HHEPLIU-
allbHOTO TepMosiiepHoro cuHTe3a. 1999. No 6.

Poorcanckuii B.A. Y nepxanue 1ia3Mbl B MAarHUTHBIX JioBymikax. 2000. Nel0.
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3. Kypnan «KBant»:

Kukxoun A.K. IlonspHele cusHug. 1989. NeS.

Awxenasu JI. MI'[I-renepatop. 1980. Nell.

4. Kyprnan «Hayka U XKU3HB»:

ITnomnuxos A. «TepMosia» B miaa3MeHHOM mmHype. 1971. Ne 3.

«TOKAMAK-7» — eme oguH mar kK peakropy . 1980. Ne 3.

IHankpamos C. TOKAMAK — HoBbIi mar. 1989. Ne 4.

Mamepuanwvt 0 nnazme ¢ Hnumepneme

http://phys.web.ru/db/msg.html?mid=1161258

YenoBek, npupyduBInuid Ttepmosin (k 100-IeTuro co AHS POXICHUS
JI.LA. ApuuMoBunya)

http://www.ug.ru/00.25/t48.htm

Nnes TOKAMAK. TepmosimepHslii CHHTE3 Ha 3eMie OMM30K K OCYyIIe-
CTBJICHUIO

http://www.inno.ru/newstech.shtml

JBectn necsath cekyHn ColHIA.

http://nauka.relis.ru/06/0109/06109051.htm

TepMosii: CKBO3b TEPHUU K 3BE3JaM.

http.:/fwww.skc.ru/museum/page3.shtml

Ha nytu B Oyaymee. (M3 ucropun co3maHUsl MEPBBIX OTEYECTBCHHBIX
TOKaMaKOB)




OYHOAMEHTAJIbHBIE SKCIMNMEPVMEHTDI
B ®U3SNYHECKOWN HAYKE

H.C. Hypvuuesa, 0-p ned. nayx, npogheccop,

3asedyrouas Kageopoil meopuu u memoouxku odyuenus gusuxe MIIT'Y
H.B. Illaponosa, 0-p neo. nayk, npogeccop

Kagpeopwvt meopuu u memoouxu o6yuenus gusuxe MIIT'Y

J.A. Hcaes, kamo. neo. nayx, ooyenm

Kagedpvr meopuu u memooduxku obyuenus guzuxe MIIT'Y

IHosicHuTe/ILHASL 3alHCKaA

OneKTUBHBIN Kypc «DPyHIaAMEHTAIIbHBIC IKCIEPUMEHTHI B (PU3NICCKOU
Hayke» uenecoobpasHo uszydath B 10 wim B mepBoM moiyrogun 11 kiacca.
Kypc paccunran Ha 34 4, 1o 2 4 B HEZEIIO.

N3ydenne GpyHIaMeHTaIbHBIX OIBITOB MO3BOIISET MMO3HAKOMUTH yUaIllHX-
csl ¢ ucTopuedl pa3BUTHS (PU3UKU, CTAHOBJIIEHUEM M IBOJIIOIMEN (HU3MUECKOM
HayKH, ¢ OuorpadusMu YUeHBIX U TEM CaMbIM IPEACTABUTH (DU3NKY B KOHTEK-
cre KynbTypsl. Kype moseseHn yuammMmcest Bcex mpoguieid oOyueHus: Kak ryma-
HUTApHOTO, TaK U (U3NKO-MATEMATUIECKOTO0 M OO0IIe00pa3oBaTeIbHOTO.

JlaHHBI KypcC CBsI3aH HACHHO U COJAECPXKATEIbHO C 0a30BBIM KypCOM
(bU3MKK cTapiiedl MIKOJBI U MO3BOJISET YIIIyOUTh M PACIIUPUTH IPEICTaBIIC-
HUS yYaIIUXCs 00 IKCIICPUMEHTAIBHOM METOJIe MO3HAHUS B (U3UKE, O POJIH
U MecTe (PyHIAMEHTAIIbHOTO IKCICPUMEHTA B CTAHOBJICHHH (DI3MUYECCKOTO 3HA-
HUSI, O B3aUMOCBSI3M TEOPUH U IKCIICPUMEHTA. BBIMOITHEHNE yJaluMucs HEKo-
TOPBIX (H)YHIAMECHTAIBHBIX OITBITOB C UCIIONB30BAHMEM (BDH3MYECKUX IMPUOOPOB
ITO3BOJISICT BHECTH BKJIAJ] B (POPMHUPOBAHNE ¥ HUX SKCIIEPUMEHTAIBHBIX YMEHUH.
Hcnonp30BaHne KOMITBIOTEPHOTO MOJIETUPOBAHMS Ta€T BO3MOXKHOCTh ChopMu-
pOBaTh YMEHHS BBINOTHATH HCCIEIOBAHUE C MOMOINBIO KOMIIBIOTEpA, IaeT
MIPEACTABIIEHNE O BO3MOYKHOCTSIX U T'PAHUIIAX MPUMEHUMOCTH KOMIBIOTEPHOTO
9KCIIEPUMEHTA, a TaKXKe LENbIH P OAPYrux oOIieyuyeOHbIX YMEHUH.

Takum 06pa3oM, B XoJe U3yUeHHs AAHHOTO 3JIEKTUBHOT'O Kypca CO3JaI0T-
Csl YCTIOBHUS AJISL PEICHUs, B YaCTHOCTH, CIEAYIONIMX 0Opa30BaTeIbHBIX 3a4au:

1) mpuobpeTeHre yyaluMUCs 3HAHUNA O LIMKJIE HAyYHOr'O IO3HAHUSA, O
MeCTe IKCIIEPUMEHTa B HEM, O COOTHOILICHUU TEOPUU U IKCIIEPUMEHTA; O POJIH
U MecTe (pyHIaMEHTAJIbHBIX ONBITOB B HCTOPUU PA3BUTHS (PU3MUCCKON HAYKH;
00 mcTropun pa3BUTUs (PUBHUKH; O HAYYHOU NESITEIHHOCTH YYEHBIX U OMorpa-
(¢uu yYEeHBIX;

2) mproOOpeTeHNE yYaIuMHUCS TIPEIMETHBIX YMEHHI: INTaHUPOBATh JKCITe-
PUMEHT; OTOMpaTh MPUOOPHI IS BBITIOJHEHHS IKCIIEPUMEHTA; BBITTOTHSTD
9KCIIEPUMEHT; MPUMEHITh MAaTeMAaTHUECKHe METOIBI K PEHICHUI0 TEOpETHIEC-
KHX 33724

3) mpuobpeTeHne yJauuMIcs o0Iey4eOHbIX YMEHHIA: paboTaTh CO Cpe-
cTBaMH MH(popManuu (y4eOHON, XpecTOMATUITHON, CIIPaBOYHOM, HAyYHO-IIO-
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MyJISPHOR JIUTEPATypOM, MPOTrpaMMHO-TIEJarOTUYECKUMH CPEACTBAMU, Cpell-
CTBaMM JIMCTAHIIMOHHOTO 00Opa30BaHUs); TOTOBUTH COOOINEHUS W JTOKJIAIBI,
0hOPMITATh W MPEACTABIATh MX; TOTOBUTHh M MPEACTABISITH IKCIEPUMEHT Kak
HATYpHBIHA, TaK U MOJENbHBINA, UCIOIB30BATh TEXHUYECKUE CPEACTBa oOyue-
HHUSI M CPEJICTBA HOBBIX MH(DOPMAIMOHHBIX TEXHOJOTHH; y4acTBOBATh B JUC-
KYCCHH.

Kpome Toro, Kypc pemiaeT 3agaui BOCIIUTAHUS, Pa3BUTUS (DYHKIIMOHAb-
HBIX MEXAaHHU3MOB TICHXUKH, a TaKX€ THIOJOTHYECKMX M WHIAMBUIYATbHBIX
CBOMCTB JIMYHOCTU YyYaIUXCS.

PabGota yyammxcsi B 3JIESKTUBHOM Kypce OIICHUBAETCS C YUETOM HUX aKTHB-
HOCTH, Ka4yecTBa IMOATOTOBJICHHBIX JOKJIAI0B U BBICTYIICHUM.

Conep:xkanne nporpamMmsl

1. DKcnepuMeHT M TeOpUsi B €CTeCTBEHHO-HAYYHOM MO3HAHUM

I{uKi1 ecTeCTBEHHO-HAYYHOrO MO3HAHMS. TeopeTHdyecKuil U 3KCIepUMEH-
TQJIBHBII YPOBHM MO3HAHMS. TeopeTHuecKne M IKCIEPUMEHTANIbHBIE METO/IbI
MO3HAHMS, UX MECTO B LIMKJIE IMO3HAHMUS, CBSI3b MEXIY HUMH.

Ponb skcriepuMenTa B TO3HAHWUU. BUIBI HCTOPUYECKUX (PUBUUYECKHX OIIbI-
ToB. DyHIAMEHTATbHBIE OTBITH MO (PU3UKE, UX POJIb B HAYKE U MECTO B IPO-
LIECCE €CTECTBEHHO-HAYYHOI'O IO3HAHUA.

2. ®dyHaaMeHTA/IbHbIE ONBITHI B MeXaHHKE

3apoxaeHne dKCIepUMeHTaIbHOTO MeTona B ¢usuke. Ponb dyHmamen-
TaJIbHBIX OIIBITOB B CTAHOBJIEHUU KJIACCUYECKONW MEXaHUKH.

OmnbiThl ["anmuiiess o U3y4YEHUIO ABMKEHUS Tell. MBICIEHHBII 3KCIIEPUMEHT
lanunes u 3akoH uHepuuu. OTKpeITHE HBIOTOHOM 3aKOHA BCEMUPHOTO TATOTE-
Husg u onblT KaBenpuima. OnbiTel [loiireHca 1mo M3ydyeHHIO KOJe0aTENbHOIO
JIBIDKEHUS. DMITHMPUYECKUI 0a3UC KaK CTPYKTYPHBIA 3JIEMEHT (PU3NYEcKOi Teo-
pun.

3. ®yHaamMeHTaIbHbIE ONBITHI B MOJIEKYJISPHON (u3uke

Bo3nukHOBeHNE aTOMapHOI ruInoTe3sl crpoeHus BemectBa. OnbiTel bpo-
VHa TI0 M3YYEHHUIO TEIUIOBOTO MIBIDKEHHS MoJiekyd. OmbiT Penest mo usmepe-
HUIO pa3mepoB MoJekyd. OnbiTel [leppeHa Mo U3MepeHHI0 MacChl MOJIEKYI U
OmpeaeNeHnIo oCcTOsTHHOM ABoranpo. Omnbit LlTepHa Mo U3MEpEeHUIO CKOPO-
CTU [BIDKEHUS MOJIEKYJI. DKCIHEPUMEHTATbHO U TEOPETUYECKU IMOTyUYEeHHOE
paciipesiesieHre MOJIeKyJl Mo ckopocTsaMm. [lobena MonekyIsipHO-KUHETHYEC-
KOI TeopuM CTpOEHHS BellecTBA.

OmnbITH MO UCCIIENOBaHNUIO CBOUCTB ra3oB. OnbiTel Boitns. Onbitel Pym-
¢dopna. OmbITel [KOYNIS MO TOKAa3aTENbCTBY 3KBUBAICHTHOCTH TEIUIOTHI H
paboThL.

DyHIaMEHTANbHbBIC OINBITHl KaK OCHOBAa HAYYHBIX OOOOIICHMIA.

4. dyngaMeHTAIbHBIE ONBITHI B JIEKTPOJAMHAMHKE

OmneiTel KynoHa 1mo 37€KTpOCTAaTUYECKOMY B3aUMOACHCTBHIO. OTBITHI
Puxke, Modde, Mumnmukena, Manaensimnramma, [lananexcu, Tonmmena, Crio-
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apTa, Jexalnue B OCHOBE 3JIEKTPOHHOM Teoprnu ImpoBoauMocTu. OmbiTel OMa,
MO3BOJIMBIINE YCTAHOBUTH 3aKOH IIOCTOSTHHOTO TOKa. Pasmmdame Mexmy po-
JIbI0 (pyHTAMEHTAJIBHBIX OIBITOB B HAyKe M B MPOIECCe U3YyUCHUS OCHOB HAYK.

OmnbiTel AMriepa, Ipcrena u Papajest Mo dIeKTpoMarHeTusmy. ONbITHI
I'epna mo u3gydeHUIO U MPHEMY 3NIEKTPOMArHUTHBIX BOJH. DyHIaMEHTAlIb-
HBIC OIBITHI KaK MOJITBEPXKICHUE CIICACTBHI TEOPHH B CTPYKTYpe (HU3UUECKOIA
TEOPUH.

5. ®dynpameHTa/IbHbIE ONBITHI B ONTHKE

Kparkas ucropust pa3BuTtusi yueHusi o cBetTe. OIbITHI, MMOCTY>KUBILINE
OCHOBOW BO3HMKHOBEHHMSI BOJIHOBOM Teopuu cBeta. OnbiTel HploTOHA 1O uc-
mepcun cBeta. OmbiTel HeloToHa mo mHTepdepeHunu ceera. OmbiTel FOHTA.
OInBbITEl IO MOJNSPU3ALUU CBETA.

ITpobiema ckopoctu cBeta B (pr3mueckoil Hayke. ACTPOHOMHYECKHE Ha-
OmoeHns M TaOOPATOPHBIE OMBITHI 10 MU3MEPEHHIO CKOPOCTH CBETA.

6. @PyHaaMeHTA/IbHbIE ONBbITBI B KBAHTOBOM ¢u3nke

3apoxIeHue KBAaHTOBOW TeOpHH. DKCHEPUMEHTAIbHOE U3yUeHUE TeIIo-
Boro m3nyueHusi. Oneitel A.I'. CtoneroBa u I'. I'epiia mo u3y4eHUIO SIBIECHUS
u 3akoHOB ¢otoaddexra. Onbitel I1.H. JlebemeBa mo M3MEpeHUIO TaBICHUS
CBeTA.

Omneitel Pesepdopna mo 30HIMPOBAHHIO BEIIECTBA M MOJETh CTPOCHUS
aroma. OnbiTel ®panka u I'epua u Moaens atoma bopa.

dyHAaMEeHTAJIbHBIC OIBITHI U (OPMUPOBAHHE HOBOTO CTHJIS HAyYHOTO
MBIIUIEHUS.

CpencrBa o0yueHus

K cpenctBam 00ydeHHS IO 3TOMY KypCy OTHOCSTCS:
1. ®usnueckue MPUOOPHI.
2. KommbrotepHbie mporpaMMbl «OTKpbITas ¢usnka» n «Dusuka B Kap-
THHKax», «DyHIaMeHTaIbHble (PU3NYEeCKUe OIBITH, «KuBas dusuka» u np.
3. BuageodunbMsl.
. Crnaiinpl (Quano3uTUBBHI).
. I'padnyeckne mmmocTpanuu.
. AunakTuueckue MaTepuabl.
. YueOHUKN (PU3HKH JJIS CTapIIUX KIIACCOB CPETHEH IITKOJIEI.
. YueOHBIe TOCOOUs IO (BHU3MKE, XPECTOMATHH IO UCTOPHH (DHI3HKH.

03N »n K

XMMUNA, NCTOPUA, MCKYCCTBO:
NEPEKPECTKN N BSBAMUMOAENCTBUA

U M. Tumosa,
0-p neo. Hayx, npogheccop

MecTto kypca B oOpa3oBaTe/ibHOM
npoiecce

CopepxaHue Kypca MMeeT UHTErpUPOBAHHBIM xapakTep. OH MOXeET
pPacCMaTPUBATHCS KaK Kypc, «n000epaicusarouuiiy N3yudeHne OCHOBHOTO Kypca
XMMHH B paMKaX €CTECTBCHHO-HAYYHOTO MPOQIIIS, H KaK KypcC, CIyKallHii
BbICMPAUBAHUIO UHOUBUOYATLHOU 00pA308aMENbHOL MPACKMOPUU YYALe2OCsL,
obyyaromerocs 1Mo IdoMy U3 mpoduiieil, B MEpBYI odepenb T'yMaHHTAp-

Homy. O6beM — 68 u. IlpegnaszHauen mus u3ydeHus B 10 (11 xmacce),
BO3MOJEH BapuaHT u3ydeHus ero B 10—11 kiaccax mpu HenenpbHOW Ha-
rpyske 1 u.

Ocnogubimu yensamu V3YICHHUS Kypca SABISIOTCS: a) pa3BuUTHe oOmie-
KYJIbTYPHOU KOMIIETEHTHOCTH YYaIl[eTOCs; PACIIMPEHUE METOMOIOTUUECKIX
3HAaHUH B 00JaCTH OMANIEKTUYECKOTO MOHUMAHUS €IWHOW KapTHUHBI
Mupa; 0) pacmmpeHue u yriyOJjeHue MPeIMeTHBIX 3HAHUN MO XUMHH; pas-
BUTHE OOLIMX MPHEMOB MHTEIJIEKTYaJbHOU (B TOM UHUCIE aHAJTUTUKO-CHHTE-
TUYECKON, MHTEJUIEKTyaIbHO-IpauuecKoil) U MpaKkTUUECKON (B TOM 4HCIe
JKCIIEPUMEHTANIbHON) AESTEIbHOCTH; B) Pa3BUTHE MMO3HABATEIbHOIl aKTUB-
HOCTH U CaMOCTOSITEIIbHOCTH, YCTAaHOBKHM Ha IIPOJOJDKEHHE 00pa3oBaHMS,
ITO3HABATEIbHONH MOTHBAIINH B IIHPOKOM CMBICIIE; T) Pa3BUTHE OIBITA CAMO-
peanu3aniy, KOJUIEKTUBHOTO B3aNMO/IECHCTBHS (B YaCTHOCTH, B IIPOIECCE YITO-
MUHAaBIIEHCs BhIIe pabOTHI ¢ MIAAIINMHU ITKOJIFHUKAMH — IO paclpocTpa-
HEHUIO TOYEPIHYTHIX NMPH M3YyUYEHUH Kypca, 3HAHUI); 1) pa3BepHYTOE
O3HAKOMJICHHUE C TeM, KaK MOJyJaloTCsd MaTepruallbl — ¢ OCHOBAaMU XUMUYEC-
KO TEXHOJOTHH — BOIIPOCAMHU, TPATUIIMOHHO COKPAIIAEMBIMU TPH U3yUe-
HUU KYPCOB XMMHU; C «TEXHUUYECKUMU» MPUEMAMH M «MaJICHbKHUMH XUTPOC-
TSIMU» HCHOJb30BAHUS MATEPUATIOB U BEIIECTB, C KOTOPBIMHU yUalIUHCS
BCTPEYAETCS B MOBCEAHEBHOM XU3HU, B LIEJIOM — PACKPBITHE «XMMHYECKOM
CTOPOHBI» OKPYKAIOLIETO MHPA.
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Conep:xanne kypca (68 4, B ToM unciie
4 4 — pe3epB)

Tema 1. Xumuss — Hayka JpeBHsis U MoJoaas (3 4)

ITonsiTe o Hayke. YcioBHUsSI BOBHUKHOBEHMSI HAaydyHOH XxuMuU. UeThbIpe
JTana CTAHOBJIEHUS HAayKU B COOTBETCTBUM C KOHLENTYaJIbHBIMU CHCTEMaMU
XUMMU. PeTpocnekTuBa CTAHOBJIEHUS HAYKU: JIXUMHSI — 3MIMPUUYECKUl Oa-
3UC XUMUU. XYIOXKHUKU U PEMECIEHHUKH.

Tema 2. Mera/uibl 1 HeMeTa/L1bl B UcKyccTBe (12 4)

Tunmaable 0COOEHHOCTH CTPOEHHSI aTOMOB METAJUIOB M HEMETAJIJIOB.
AnnoTponus 37eMEeHTOB TJaBHOW moAarpynmsl IV rpynmel. Yriepon u obpa-
3yeMble UM TMPOCTHIE BEIECTBA, HCIIOIH30BAHME MX B UCKYCCTBE. YTOJIb Kak
BOCCTAHOBHUTENb METAIJIOB M MUTMEHT B )KMBOMUCU. PacmpocTpaHeHue B Ipu-
pone 61aropoAHbIX MeTaioB. OCOOEHHOCTH CTPOEHUS aTOMOB METAlJIOB
NMOOGOYHBIX TPYNI U UX XapaKTepHble cBoiicTBa. Mcropuueckue cBeieHUs O
NPUMEHEHUH METaJUIOB AJI CO3[JaHUs MpousBeldeHHi uckycctB. CTpyKTypa,
(bU3NKO-XMMUYECKUE CBOMCTBA 30JI0Ta, cepedpa, Menu. 3010ToO0IHOe HCKyC-
ctBO B ApeBHOCTH. ITo3omora. CBolicTBa Meau U CIIOCOOBI €€ IMPUMEHEHUS B
HCTOpUM IuBWIM3anud. [Ipuemsl oOpaboTku cepebpa, co3laHue MpOou3Beme-
Huil uckyccrBa. CepeOpo B M3rOTOBJIEHUH 3€pKal. 3epKajla B apXUTEKTYpe.
CauHel: cBoiictBa u npumenenue. UyryHn u craips. Kacnunckoe nutee. Ctanb-
HbIe KOHCTPYKIIMU B apXUTEKType. JleKOpUpOBaHHOE CTAIBHOE OpYXKHe: MPH-
e€Mbl 00pabOTKU CTaIM — BOPOHEHHWE, ueKaHka U Ap. Koppos3usi MeTayios.
ITpuemsl OOpBOBI ¢ KOPpPO3MWEH, MpUMeHsBIIMECS B ApeBHOCTH, B CpenHue
BEKa U CErojHsl.

Dkcnepumenmanvro-npakmuyeckue pabomst (no evioopy): Cepebpo u 30-
noTo(momaninss). TpaBjieHUE aJTFOMUHUEBON IJIACTUHKU( B TEXHUKE «0dopTa»).

Tema 3. CoenuHeHusi Kaabliusi B nipupoje U uckyccrse (7 )

CoeaunHeHus Kanplus B npupojae.Kuciapie 1 OCHOBHBIE COMIM KalbLUs, X
MOJIy4YeHne U CBoMcTBa. M3BecTh: rameHas u HerameHas. Mcropust mpuMeHe-
HUSl B CTPOUTENBCTBE U UCKyccTBe. KalbIUT: OCHOBHBIE FOPHBIE MOPOABI —
MpaMop, U3BECTHSIK. XHMHUECKasl MPUPOJa OKpacKu Mpamopa. Mpamop u
U3BECTHSAK B CKYJIBNTYpe M apxuTekrype. Kemuyr u xopasibl. I'unc u ane-
Gactp. ['umncoBble OTIMUBKU C XyIOXKECTBEHHBIX MPOU3BEACHUN B My3eHHOMN
MpaKTHUKE.

Okcenepumenmansvrno-npakmuueckue pavomot (no evivopy): Ilpurorosie-
HUE€ TUIICOBOI OTIIMBKH.

Opuzunansuvie popmovl nposedenusn 3anamuii: OpraHuzaius MOJAEIN Bce-
MUPHOTO My3ess «MpaMop, U3BECTHSIK U TUIIC B CKYJBITYpPE M apXUTEKType»
(1—2 ypoka).

Tema 4. OcHOBHbIE KJIACCHI HEOPraHMYECKHX COeJMHEHHI U KUBOMUCH (9 1)

Cucrematusanusi 3HaHUH O KIaCCU(UKAIIMU HEOPTaHUYECKUX COETUHE-
Huil. Kucnble, OCHOBHBIE U ABOWHBIE COJIM: CIIOCOOBI MOJIyYeHUs, HOMEHKJIATY-
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pa. CBUHIIOBBIE OemiIa: CBOMCTBA, HCTOPHS MPUMEHEHUs, ITpodeMa 3aMeHbI.
CoBpeMeHHbIe Oenble MUTMEHTHl. TutaHoBble Oemmia. [ToHaTHe O Xpomodo-
pe, MUTMeHTe, CBSI3YIONIeM (Ha TIPUMepe U3BECTKOBOM BOJBI M Maciia) KPACKH.
OKCUTIBI ¥ CONTU — MHUTMEHTHI KPACOK, UX XUMHUUYeCKass COBMECTUMOCTh. Dpec-
Ka — MOHYMEHTaJIbHAsl POCHUCH MO CBHIPOH MITYKaTypke. MeXaHnU3M BBICHIXA-
HUSI KPACOYHOTO CJIOSI B TEXHUKE «OyoH-(ppecko». [TurmeHTs! 1s dhpecku (Imo
COBMECTUMOCTH C M3BECTKOBBIM T'DYHTOM).

Oxcnepumenmanvno-npakmuueckue paoomol: «bepiuHcKas J1a3ypb U Typ-
HOyJeBa CUHb». XUMHUYECKOe cepeOpeHre I'MIICOBOM OTIIMBKHU.

Tema 5. Okcuasl u crekio. JlucnepcHeie cucrembl (8 u)

Ucropus coszmanus crekiga. XUMHUECKUI COCTAB OKPALLEHHBIX CTEKOJI.
HckycerBo Mozauku B Buzantuu u Ha Pycu. Beneunanckoe crekio. Burpaxu
3amagnoit EBponbl. [Tpobiema coxpaHeHust apeBHUX (X—XV BB.) CTEKOJT B CO-
BPEMEHHBIX YCIIOBUSX 3arpsi3HeHHs] aTMochephl. XpycTaldb: XUMUYECKHHA CO-
CTaB M TEXHOJIOTUU W3TOTOBJIEHUs. BoreMckoe KaJabIMEeBOE CTEKJIO. 3aBUCH-
MOCTb KadecTBa CTEKJIAa OT TEeXHOJOTHMYECKHX OCOOEHHOCTEH ero BapKu
(TeMIepaTypHBIid PEXKUM, YUCTOTA CHIPHS U T.[.). XUMUYECKHE MPOIIECCH, TPO-
HUCXOJAIIME MPU BapKe CTEKJIa. XUMHU3M OOECLBEUMBAHUS CTEKOJ. DMallb:
BbIeMyYaTasi, neperopomyarasi, GuaudGTs. Mo3auku M.B. JlomoHoCOBa.

Ikcnepumenmanvro-npakmuueckue padomoi: CpoiictBa okcumon. I[loiy-
YEHME JIETKOIUIABKUX CTEKOJL.

Opuzunanshvie ghropmul nposedenusn 3anamuii: TuaaKTA4Yeckas urpa «boib-
mwoil aykuuon». «CTeKJI0 B My3ee U MOEM JOME».

Tema 6. Kpemunii B npupoge. Amomocuinkartbl. Kepamuka (12 u)

Kpemnwmii: BaxxHeimme coenuHeHus. AmoMmocmmkaTthl. Kinaccuduxarms
Kepammuueckux m3aenuii. Uepenok u ero cBoiictBa. CeIpbe I MPOU3BOICTBA
pa3HbIX BUIOB Kepamuku. CocTaB TIMHUCTBIX. [ma3zypu. TaHarpckue Teppako-
Tbl. @asHC ¥ Malonuka. OU3NKO-XUMUYECKHE MPOIIECChl 00XKUTa KepaMudec-
KUX MAacC, CpaBHEHHE C IMPOLIECCAMH, MPOUCXOSAIIUMHU MPU BapKe CTEKIA.
Kutaiickuii papdop. Papdop M. Berrepa u JI. Bunorpamosa. IToarorosxa
CBIPbSl U COBPEMEHHAsl TEXHOJIOTUs Mpou3BoAcTBa (hapdOopOBBIX H3IEIHI.
ITon- m HanrimaszypHas pocnuch. BoccTaHOBUTENBHBIA UM OKHCIMTEIbHBIN
00XHUTU.

IkcnepumenmanvHo-npakmuueckue pabomor: Ouznyueckue cBoCTBA Yeper-
Ka KE€paMHUKM Pa3HbIX THUIIOB.

Tema 7. Oprannueckue U HeOpraHUYecKHe COEIUHEHHS B OCHOBHBIX TeX-
Hukax kupomucu (10 1)

DHKayCcTUKa — JPEBHSS TEXHUKA XUBOMHUCH. DUBUKO-XUMHUUYECKHE CBOM-
ctBa Bocka. IlyHuueckuii Bock. daroMckue NOpTpeTsl. BU3aHTUNICKHE UKOHBI.
Jlax rano3uc B MuUpoBO# KyibType.Temrepa — >KUBOIUCH 3MYJIbCUOHHBIMU
kpackamu. OCOOEHHOCTH TPYHTOB WM MUTMEHTOB. Buael Temmep (kieeBas,
JKeNITKOBasl, ssMuHas U 1p.). Polb yKCyCHON KHUCIOTBHI B MPUTOTOBIEHUH Kpa-
cok. Padotel Hiopepa, Padasns. dpeBHepycckas HKOHA: MOCIEI0BATEIHHOCTD
co3ganusi. CocTaB U CBOMCTBA (MEIKOIUCTIEPCHOCTH) I'pyHTOB. [IpremMsl 30710-
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yeHns. MacinsHas )kuBomnuck. CoCTaB U CBOMCTBA PACTUTENBHBIX Macel, MpH-
MEHSIEMBIX B JKMBOIMCH. XUMHUsI 00pabOTKM Macen. AKBapenb, Tyallb, Iac-
TeJlb. XUMHUUYECKUH COCTaB U CBOMCTBA Kpacok.

Ixcnepumenmanvno-npakmuueckue padomor: OU3NKO-XIMHUUECKUE CBOM-
CcTBa KapOOHOBBIX KUCIOT M BBICBIXAIOUIMX Macel.

8. Oxpana okpy:kawouieil cpeabl # NAMATHUKOB KYJbTYpbI (3 4)

N3MmeHeHre cocTaBa BO3IYIIHON Cpeibl, €¢ BIMSIHUE Ha MAMSATHUKHU KYJIb-
Typel. [IpuemMbl pecTaBpanu Ha MPUMEpPE BO3POXKICHUS XYIOKECTBEHHBIX
MPOU3BEICHUI U3 Mpamopa.

Tembr meopueckux pabom: Munu-uccienoBanusi «OOBEKTHI MOEro TOpo-
7a, HYXXIAIOUINeCs B PECTaBPALII».

IKOJ10IMN'MA B SKCIMNMEPUMEHTAX

E.U. ®eoopoc
I A. Heuaesa

IlosicHuTe/ILHAS 3alHCKA

IIpakTudeckue YMEHHUS M TEOPETUYECKHE 3HAHUs, IMOJIyUYCHHBIC B XOZE
MIPAKTUYIECKON IKOIOTUIECKON AEATETPHOCTH YYaIlUXCs, SBISIFOTCS XOPOIIEH
MOTHBALIMOHHONH OCHOBOH i1 OOYYEeHHUS IMpeaMeTaM eCTeCTBEHHOHAYYHOTO
LUKJIa, JANTbHEHIINX HMCCIeNOBAHUN MOJOOHOTO IIaHa, a Takke IpodeccrHo-
HaJIbHOH OPHEHTAIMU ITKOJIHLHUKOB.

Henvio npednazaemoii npozpammer SBISETCS OCBOGHHE METOIOJOTHH U
METOIUKN OMO3KOJIOTUYECKOTO 3KcHepuMmeHTa ydammumuca 10—I11 xmaccos,
npuoOpeTeHne MMU KOMIIETEHTHBIX MpPEICTaBlIeHUH O Npodeccusx, CBs3aH-
HBIX C JIESTENIBHOCTBIO B cepe «UeIOBEK — IMPUPOLIay.

3aoauu:

® 3aKpEIUICHUE U Pa3BUTUE CUCTEMBI 3KOJOTUYCCKUX MOHSTUMN, 3aKOHOB U
3aKOHOMEPHOCTEIA;

® pa3BUTHE KYIBTYpPHl HUCCICAOBATEIBCKON NESTEITHHOCTH;

* (hopMHpOBaHNE HABBIKOB ITPAKTHYECKON OLEHKH 3KOJIOTHYECKOTO CO-
CTOSIHHSL OKpY’Kalollel cpensl M MpoQOpHEeHTAINS [IKOJIBHUKOB.

Oénracmu npumenenusn npozpammel. Kypc paccunTan Ha pearn3aluio
B CpegHUX 00meo6pa30oBaTENbHBIX YUPEKICHUSIX Pa3HBIX THUIOB (THMHA-
3USX, JUIESX, 001e00pa30BaTENbHBIX IIKOJIAX) KAK B paMKax MpPeIMeTOB
0 BBIOOPY IIKOJBI, TAK M BO BHEKJIACCHON M BHENMIKOJIBbHOW paborte.
B03MOXHO HCIONB30BaHHE COKPAIIEHHOTO BapHaHTa MPOTPAMMBI UIH
OTHEIIBHBIX TEM.

HoBu3Ha mporpaMMbl COCTOUT B pean3alliil KOMIUICKCHOTO MOIX0/Aa K
OCBOCHHUIO YYAIIMMHUCS METOJOB U CIOCOOOB MPOBEICHUS KOJIOTHUECKOTO K-
CHepUMEHTa — OT TEOPETHUYECKUX yMEHHI (IOCTAHOBKA ILIENH W 3a7ad HcCIIe-
IOBaHUS, TOJ00P U aHAUM3 HAYYHOW IIUTEPATYpHI IO TeMe, BHIOOp METOIOB
1 OOBEKTOB HMCCIIECNOBAHUS) 10 Y3KOMPAKTHUECKUX HaBBIKOB (0hOpMIICHHUE HC-
CIIeIOBATENBCKUX PaboT, cTaTUCTHYeCKass 00paboTKa TaHHBIX, TOCTPOCHHE /U~
arpaMM ® T.I.).

Opzanuzayua pabomel no npozpamme. 3aHATHS MOTYT IPOBOAUTHCA Ha
6a3e MIKOIHHOTO IKOJIOTHIECKOTO IEHTpa WM KaOWHETOB OMOJIOTUU, XUMUH,
9KOJIOTUM M €CTeCTBO3HAHMS. Takke IIaHUPYIOTCS paboTa B OMOIMOTEKax,
MOJIEBBIE MPAKTHKYMBI.
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B xome mpoBeneHMs 3aHATHH NperogaBaTeb COBMECTHO C YUCHHKAMH B
3aBUCHMOCTH OT YCJIOBHH KOHKPETHOT'O OOpa30BaTEIBHOTO YUPEKAEHHS OCY-
IIECTBIISIET BBIOOP IKCIEepHMeHTOB. ITosToMy B maHHOW IporpaMme Ipeio-
KEHO M30BITOYHOE KOJMUYECTBO MCCIEIOBATEIBCKUX TEM M HAINpaBJICHUIL.

ITporpammMa ¢akyabTaTUBHOTO Kypca paccuuTaHa Ha 68 4 (2 4 B HEAENI0),
B TOM umcie 16 u — jekuuu, 10 4 — ceMuHapbl U 42 4 — MPAKTUKYM.

Pe3ynpTaThl MPOBEACHHBIX UCCIICIOBAHUI MOTYT OBITh HCIOIB30BAHBI KAK
OCHOBA UIs JOKJIAJIOB, OJIMMIIMAIHBIX U 3K3aMCHALIMOHHBIX paboT.

Osicudaemole nedazozuueckue pe3yipmamol: Pa3BUTHE YMEHUN IUIAaHUPO-
BaHUS W OPTraHM3AINH 3KCIIEPUMEHTAIBHON PabOThI, pa3BUTHE CHCTEMHOTO
aHaJIHM3a; BEPOSTHOCTHOT'O MBIIUIEHUS M IIPOTHO3UPOBAHUS PE3YIbTATOB JKC-
IIepUMEHTa; IPOodecCHOHAbHAS OPUEHTALIUS B 00JACTH €CTECTBEHHBIX HAYK H
9KOJIOTHH.

B xauecTBe Ouaznocmuku pe3zyabmamueHocmu paoomel 1O TPOTPAMME
MOJET HMCIOJIB30BATHCS OLIEHKA KOJIMYECTBA M YPOBHS TBOPUECKHX pabOT MO
9KOJIOTHUH.

Conep:xxanne nporpamMmsbl

Tema 1. OcHoOBBI 001IEll METO0JIOTHH HAYYHBIX HUCCIIEA0BaAHMii. XapaKTe-
PUCTHKA METOJ0B OHOIKOJIOIHYECKHX HCCJIeA0BAHMIA

Jlexkyuu

OMITUPUYECKUIT U TEOPETUUYECKUH YPOBHM HAay4yHOro Io3HaHus. Hayu-
Hble TOHATHUA. Jlornueckue npuemMbl U MpOLEAYPhl 0Opa30BaHUS HAYYHBIX
TIOHSTUH M OlEepallyl C HUMU: aHAJIM3 U CHUHTE3, a0CTparupoBaHue, WHIYKINS
U JeAyKIHs, aHAJIOTHS.

CrnenuanbHble METOJBI HAYYHOT'O MCCIIENOBAHUS, UCIIOIb3yeMbIe B OMO-
9KOJIOTUYECKUX HCCIeNOBAHUSX: HAOJIONeHNe, dKCIEPUMEHT, U3MepeHue,
MOJIETMPOBAHUE.

Tema 2. OcHOBHbIE NPHHIMIBI IJIAHHPOBAHUSI U OPraHU3AIMH JKCIEPU-
MeHTOB. AHAIU3 U odopmiieHHe pe3yabTaToB. OCHOBBI HAyYHO- OUOIMOrpadu-
Yyeckoii padoTbl. MeToAbl CTATHCTHYECKOH 00PadOTKH JAHHBIX

Jlexyuu

Bbe160p TEeMBI U MOCTaHOBKA IIEJIM MCCIIEIOBAHUS, OMPEIE/IEHNE YaCTHBIX
3agay4 uccnenoBaHus. CocraBjeHHe TUIaHA SKCIIEPUMEHTA, OTpe/iesieHue KOJIH-
YecTBa BapMAHTOB U MOBTOPHOCTeH. OnpeeneHue NeHCTBYIONINX (PaKTOPOB U
MpOBEpKa MPUHIMIIA €IUHCTBEHHOTO pasnuuud. [IpuHIunel noabdopa 4vact-
HBIX METOJIUK HCCIIEIOBAHMUS.

IMpuHIUITEI aHaNM3a Pe3yIbTATOB: TPYIITUPOBKA U O0OOINEHNE TaHHBIX;
MMOUCK aHAJOTHI M 3aBUCUMOCTEH; BBIJIBH)KCHHUE YACTHBIX THIIOTE3, OOBSICHS-
IOMKX HaOmonaeMble (aKThI.

CtpykTypa Hay4dHOU paboTel. OOmmMe TpeOGOBaHUS K TEKCTOBBIM OKY-
MEHTaM.
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OcHOBBI Hay4YHO-OMOMMOTpadnyeckoil padOTHI: MPUHLIUIBEI ITOCTPOCHUS
CHUCTEeMATHUYECKMX U aj(paBUTHBIX KATaJOTOB, MpaBWia IUTUPOBAHUS, MPUH-
IUIBl aHAJIN3a HAyYHON JIUTepaTypHl.

OCHOBBI CTaTUCTHYECKONH OOpaOOTKM JaHHBIX: MOHATHE O BBHIOOPOYHOM
CpeHeM U OIUOKAX CPeIHEro; KPUTEPUU JOCTOBEPHOCTH; IMOHATHE KOPPEISLHN.

Ilpaxmuuecxoe 3anusmue

CraTuCTUYECKUI aHAJIN3 OOHOM BBHIOOPKH; aHAIMU3 IBYX BBIOOPOK M KOP-
peNSILIMOHHBIE 3aBUCHUMOCTH.

Tema 3. BuoskoJornyeckne uccae0BaHUsA M IKCIEPHMEHTHI

3.1. Dxonozun ocobeii

Jlexyus

OcHoBHbIE NOHATUS 3Kosoruu ocobeil. Cpena obUTaHMS, MECTOOOUTAHUE.
AbuoTryeckre, OMOTUYECKHE U aHTPOTIOTEHHBIE IKOJIOTHUYECKHE (PaKTOPbL. DKOJIO-
THYecKasl INTACTUYIHOCTH (IKOJIOTHUECKasi BAJICHTHOCTH). TolepaHTHOCT. OCHOB-
HBbIE 3aKOHOMEPHOCTU AEHUCTBHS SKOJIOTHYECKHX (DAaKTOPOB HA OpraHW3Mbl. Mop-
(onormyeckue, GU3NOIOTMYECKIE M 3TOIOTHMYECKUE aHAaNTAIMd OPraHU3MOB.

Tlpaxmuueckue 3ansmus (HATIPABICHUS U TEMBI)

1. BnusiHME 3KOJNIOTHMYECKUX (PAKTOPOB HA JKU3HENESTENbHOCTh PACTEHUN
(cBeTa, TeMIIEpaTypbl, OCBEIIEHHOCTH, TPUCYTCTBUS TSHKENIBIX METAJIOB U T.1.).
OnpezneneHue X0NoA0- U KapoyCTOMYMBOCTH PaCTEHUH.

2. BiustHUe 3KoIOormYeckux (haKTOPOB Ha Pa3sMHOXEHHE W Pa3BHTHC Ha-
CEKOMBIX:

* BJIIMSIHME TEMIIEPATYPHOrO LIOKA HA IUIOJOBUTOCTb U CKOPOCTh pa3BU-
TUS APO30QIIIEL

* BIIMSHHE 3KOJIOTHYECKUX (aKTOPOB (HAPHUMEp, BIAKHOCTH, KOJIMYECTBA
1 Ka4ecTBa IHIIM U T.J.) HA INTOJOBUTOCTh M CKOPOCTh PA3BUTHUS IPO30QUIIHI;

* BIIUSIHUE JIEKAPCTBEHHBIX MTPEMAapaTOB HA BBDKUBAEMOCTD, MIIOJJOBUTOCTh
U CKOPOCTb PA3BUTHS APO30(IIIEL.

3. Ouenka mokaszaTellell 340pOBbsI YeNTOBEKA.

Cemunapcroe 3ausmue

IIpencrasnenue u 06Cy)KACHUE PE3yIbTATOB MCCIEAOBAHUI 1O 9KOJIOTUU
oco0eil.

Lenp: pazBuTue ymeHuss oO6OOIIUTH MaTepuall, MOATOTOBUTH HAYYHOE
BBICTYIUIEHUE, WJUTIOCTPATUBHBIN MaTepuall. Pa3Butue KylabTyphl BedeHUS
HayYHOW JHCKYCCHUH, KOPPEKTHPOBKA CIOCOOOB apryMeHTAlMd M KPUTHKH.

3.2. Jkxonozua nonynauuii

Jlexyus

OCHOBHBIE MOHSTHUS 3KOJIOTUHM MOMYJIANMA. YUCIEHHOCTh MOMYJISAIUU.
ITnotHOCTS Momynsauuu. Poxxgaemocts. CMmepTHOCTH. [IpupocT momymsamum.
Temn pocra. I'omoTunuyeckue peaxuuu. JKojormueckas Huma. OCHOBHEBIE
(akTOphl ¥ 3aKOHOMEPHOCTH KOJIEOAHUSI YMCICHHOCTH OPraHHU3MOB.

Tlpaxmuueckue 3ansmus (HATIPABICHUS U TEMBbI)

1. JuHaMHKa YHUCIICHHOCTU MOMYJISALUN APO30(UIbl B MOMYJISLIUOHHOM
SIuKe (MOJIEIBHBIN JKCIIEPUMEHT).
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2. BiusHME TUTOTHOCTH TMOMYJISIMN Ha TIOJIOBUTOCTh U BBEDKUBAEMOCTH
npo3opui.

3. JIuHaMMKa YUCIIEHHOCTH TPYIIT MOMYJISIIMA MUKPOOPTaHU3MOB BO3IyXa.

4. OueHKa HEKOTOPBIX TOKa3aTeNled 30pOBbs TPYII JIOACH.

5. KoMmmproTepHOe MOAEIMPOBAHUE TUHAMUKU YUCICHHOCTH MOMYJISLUN.

CemuHapckoe 3ansmue

[IpencrasiieHre u 00CyXIeHUE PE3yIbTATOB UCCIEAOBAHUI 11O 3KOJIOTUU
TOMYJISILINH.

3.3. Okonozusn coodowecme

Jlexkyus

XapaKTepuCcTHKa OPraHN3MOB 110 TUIY MUTaHUsA. Tpoduyeckas CTPyKTY-
pa skocucteM. CyTouHas, Ce30HHAs W MHOTOJIETHSS JWHAMHKA COOOIIECTB.
Cyxkueccun. [ToHsITHE KITMMAKCHBIX M CYOKJIMMAKCHBIX COOOINECTB. YCTOHYH-
BOCTBH COOOIIECTB U (PaKTOPHI, €€ HapyIIAIOIIHe.

Ipaxmuyeckue 3anusimus (HaIpaBIIEHUS U TEMBI)

1. M3yueHne MHKpOOUOLIEHO30B MOYBHI (COCTaBa, CTPOEHUS MHKPOOUO-
LIEHO30B U UX CYMMAapHOW aKTHUBHOCTH).

2. V3yueHue BOJHBIX 9KOCUCTEM (COCTOSHHUE BHIOB-3AU(DUKATOPOB, CTe-
IeHb 3BTpoduKanmu, 6uopazHOOOpa3ue U COCTOSHUEC WHAUKATOPHBIX BUIOB).

3. WzyueHne (UTOLIEHO30B JIeca.

4. N3yuyenne (UTOIIEHO30B JIyra.

CemuHapckoe 3ausmiue

[Ipencrasienne u 06CyXIeHNE Pe3yIbTATOB MUCCIETOBAHUI ITO 3KOJIOTUH
COOOIIECTB.

HayuHo-npakTnueckasi kKoH(epeHIUsI yIauuXcst

Ob6ob6maromas koHpepeHiys, Ha KOTOPOH MpeNronaraeTcs mpeacTapiie-
HUEe U oOcyxaeHne Haubojiee MHTEPECHBIX paboOT yJalluxcs.

DPU3NKA: HABJTIIOOEHWME, SKCINEPUMEHT,
MOZAEJIMPOBAHNE

A.B. Copoxun
H.I'. Topeawuna
E.A. Xoooc
A.C. Yueanos

IlosicHuTe/ILHAS 3alHCKA

JaHHBIIA Kypc BXOAUT B 00pa3oBaTenbHy0 001acTh «EcTecTBO3HaHUE» U
CompoBOXAaeT yueOHbIil mpeamer «Pusnka». Kypc mmeer MOIyIbHYIO CTPYK-
Typy (OEMOHCTpAallMOHHBIE IKCIIEPUMEHTHI, Ta0OPATOPHBIC W IIPaKTHYECKUE
paboTHI, KOMITBIOTEPHOE MOIETHPOBAHNE) M MOXET OBITh HCIIOIB30BAH IS
paACIIUpPEHNs U YIIyOIeHUs PorpaMM NporiIbHOro o0y4deHus GU3UKe, mpe-
MPOoGWIHHONW MOATOTOBKU U TIOCTPOCHUS WHIMBUIYyAJIBHBIX 00pa30BaTEIbHBIX
MIPOrpaMM yYaIluXcsl, JOIYyCKAaeT BKIIOUCHHE OTACNBHBIX YacTell TeMaThdec-
KHUX OJIOKOB B KauecTBe (PparMeHTOB Pa3IUYHBIX 00Pa30BATEIbHBIX MPOTPAMM
Kypca (QU3UKH.

Kypc BeIcTpauBaercs TakuMm o6pazom, 4ToObl Hanbosee MoJIHO oToOpa-
KaTh (DU3MKY-HAYKy B Y4eOHOM Ipolecce U (pOPMUPOBATH YHUBEPCAIbHBIC
crocoOHOCTH: 3PPEeKTUBHO paboTaTh ¢ HH(pOPMAIUEH, HAOIIOIATE OKPYKako-
miee W BHACTH IJIaBHOE, pa3padaThIBaTh TCOPETHYECKHE MOACTH M HATypHBIC
9KCIEPHUMEHTHI M Ha MX OCHOBE OCYIIECTBIISATH YUeOHBIC HCCIICTOBAHIS.

Oépazosamenvnble yeau Kypca: OCBOCHHBIE OCHOBHBIC NMOHSATHS, 3aKOHBI
Y IpUHIUIE! Gu3ukw, odmiee mpenacraBileHne O (GHU3NKEe KaK (yHIAMEHTalb-
HOM Hayke, IOHMMAaHHE ee POJIHM B COBPEMEHHOI KyIbType U B mporecce Gpop-
MUPOBaHUSI MUPOBO33PEHUS; CPOPMUPOBAHHBIN MHTEPEC U MOTHBAIUS K U3Y-
YeHHWIO (M3WKHU; PA3BUTBHIC ITO3HABATENBHBIE YHHBEPCAIBHBIE CIOCOOHOCTH
(HaBBIKM TEOPETUYECKOTO MBIIIIEHHS, TBOPUECKOTO MOMUCKA).

Ocnosubimu 3a0auamu Kypca agaaromcesa: o00OeCIeUeHUEe ydyaluxcs HeoO-
XOIUMO# J1abopaTopHO-UHGOPMALIMOHHON 6a30ii; popMupoBaHue cucTe-
MBI B3aMMOCBSI3aHHBIX TCOPETUYECKUX M IPAKTHYECCKHX 3HAHUU B 00JacTu
¢bu3uKY; BOBIIeYeHHEe WH(ODOPMAIIMOHHBIX TEXHOJOTHI B mpolecc oOy4eHus,
MIPaKTUYECKOE UX OCBOCHUE; CO3JaHHe YI4eOHOTO IMPOCTPAHCTBA IS Pa3BU-
THS psiia YMEHUN: MOJEIUPOBATh U PAIIMOHATBHO MBICIUTH, OPTaHU30BHI-
BaTh KOMMYHHUKAIIMIO M NMPOIYKTUBHO B HEHl y4acTBOBATH, CAMOCTOSTENb-
HO MPUHUMATh PEIICHUS B OIEHKE TPAHUI] MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, JTOCTOBEPHOCTH COOBITHII M (aKTOB.

Ostcudaemvtii 0dpazosamenvhulii pe3yabmam Kypca: yCIeIIHas camopea-
JIU3aIMs IKOJIPHIUKOB B YUeOHOW NESTENbHOCTH; 3HAHUE OCHOBHBIX MOHSTHI
U 3aKOHOB (DM3HKH, €e MeCTa M 3HAUYUMOCTH B JKU3HH, YMEHHE CTaBUTh IIPO-
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CTEUIINE KCCIIeMOBATEIBCKIE 3aaYl U PellaTh MX IOCTYIHBIMU CPEICTBaM,
MPEACTABIIATh IMOJIYYCHHBIC PE3YJIbTATBI; ONBIT AWCKYCCUH, NPOCKTUPOBAHUA
U peaqu3alui y4eOHBIX HCCIEIOBAaHMM, paOOTHl B KOJUIEKTHUBE; YMEHHUE HC-
KaTh, OT6I/IpaTb U OLCHUBATH I/IHCbopMaHI/IIO, CUCTEMATU3UPOBATH 3HAHUA,
BO3MOKHOCTb OOOCHOBAaHHOTO BBIOODPA MpodeccHoHAIbHON OpHUEHTALIUU.

Conep:xxanne nporpamMmsbl

Kypc paspaboTaH Ha OCHOBE MPAaKTUKO-OPUEHTHUPOBAHHOI'O MOAXOAA U
MIpeNIoaraeT BhIACICHUE OAa3WCHBIX, KITFOUCBBIX (DM3UYECKHX SBJICHHN U JKCIIe-
PUMEHTOB B KaueCTBE COAEPIKATEIBHOIO siIpa. YueOHBl mpoliecc B paMKax J1aH-
HOTO Kypca opraHmsyercs B (popMe y4eOHOI HCCIIeJOBATENBCKON NEeTeNbHOCTH.
OT0 HaOMIONEHUE U IOCTPOEHHUE NMEPBUYHBIX MOJEJEH, MOUCK TOTOJHUTEIBHOM
nHpOpMAIH, ee aHAJI3, Pa3paboTKa ¥ MpoBeAeHNe (HUBHMIECKOTO IKCIICPHMEH-
Ta, 00paboTKa M aHaIN3 SKCIIEPHIMEHTAIIBHBIX PE3yJIbTAaTOB, MIOCTPOCHNE HOBOM
TEOPETUYECKOW MOJIENH SIBIICHUS, UCCIICAOBAHNE 3TOM MOJEIH W ITOJIyYeHHe HO-
BBIX, JTOTIOJIHUTEIBHBIX CBEJICHUH O SIBICHUH I Tpoliecce. B kypce umeercs Tpu
coJiep)KaTeNIbHbIE YaCTH: HAOIIOICHNE HATYPHBIX SIBICHUH U IEMOHCTPAIIMOHHBIX
OTIBITOB; (PM3UYECKHI MPAKTUKYM; KOMITBIOTEPHOE MOJEINPOBAHUE.

Bce uactu kypca UMeIOT 0J0YHO-MOIYIBHYIO CTPYKTYPY, OJIOKH M MOJY-
a1 (GOPMUPYIOTCA B paMKax TPaIUIHOHHOTO CTPYKTYPUPOBaHHs Kypca 00-
meld (GU3NKY 10 pasleliaM: MEXaHUKa, CTPOCHUE BEIIeCTBA M MOJICKYJIspHAs
¢bu3nKa, 3MEKTPUIECTBO U MAarHETU3M, OINTHKA, KBaHTOBas (u3uka. B pamkax
KaXJOI0 MOAYJIS IIPEIOIaraeTcsi «TPOEKPaTHOE» MPEACTABIEHUE U3YYaeMbIX
SBIICHUI: HATYpHBbIE HAOMIOACHUS, TaO0OpaTOPHO-IKCIEpUMEHTAIBHbIC HCCIIe-
JIOBAHUSI, MOJEIUPOBAHMUE.

Habnwoodenue ipupoIHBIX SBJIEHUN U JEMOHCTPALMOHHBIX OIBITOB IIPEa-
rmojiaraeT aHajiu3 SBJICHUH Ha OCHOBE OOBIIEHHBIX MPEICTABICHUH W MPUOO-
PETEeHHBIX paHee 3HAHHM, OCBOCHHE TEXHOJIOTMH HaOIIONaTeIbHBIX HCCIIENO-
BaHMI, cozaanue MoTuBauuu. [lepeueHs MPUPOTHBIX SIBICHUI 151 HAOMIOAeHU I
U IEMOHCTPAIIMOHHBIX OIBITOB COOTBETCTBYET COAEPKAHHUIO Kypca (U3UKH.

QDu3zuyeckuii npakmukym MpeACTaBIIeT cOO0H 1a60paTOPHUIO IKCIIEPUMEH-
Ta u MogenupoBaHus. ColepixaTeIbHO MPAKTUKYM PA3[elieH Ha MITh TeMaTH-
YeCKNX OJIOKOB: MEXaHHKa, CTPOCHHUE BEIIECTBA M MOJIEKYJspHas (pu3uKa,
3JIEKTPUYECTBO, ONTHKA, KBAaHTOBAs U saepHas (pusuka. B xaxaoMm u3 OI0KOB
HMMeEETCs HECKOJIbKO MOJYJIeH, colepKalluX KOMIUIEKCHbIE yuyeOHblE HCCIIEeNO-
BaHMUSL.

VY4ebHbIe SKCIIepIMEHTAIBHBIE 3aaHus CHOPMYITUPOBAHEI B BUIIE OTKPbI-
TBIX HCCIIEIOBATENbCKUX 3a7]ad C BO3MOXHOCTBIO BHIOOpA PA3IUIHBIX BapH-
AHTOB pean3aIui. BEITIOTHEHNe TaKMX YYeOHBIX UCCIIEIOBAHMIA MPpeaoiara-
€T MpeIBAPUTEIIPHOE ITIAHUPOBAHUE IKCIIEPUMEHTA, PACCMOTPEHNE HECKOJIBKUX
BapUaHTOB U BHIOOP ONTHUMAIBHOTO. DTa YaCTh MPAKTHKyMa SIBIISICTCS HAUOO-
Jiee CIOXHOM Ul yYallXcd M JOJDKHA CONPOBOXKAATHCA KOHCYNBTALUAMU C
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YUATEISIME WM 9KcriepraMu. MneanpHasi 1abopaTOpHO-3KCIEPUMEHTAIbHAS
6a3a Kypca ImpeacTaBiseT co0oil coueTaHne CEPUIHO BBITYCKAEMBIX yUEOHBIX
puOOPOB U 0O0OPYIOBAHUS M U3TOTOBJIEHHBIX CAMOCTOSITENBHO YUUTEISIMHU U
LIKOJIBHUKAMU TIPUOOPOB U yCTPOMCTB.

B yacTu KOMITBIOTEPHOTO MOJEIMPOBaHUS (HU3MUYECKHX IPOLECCOB Kype
mpenacraBiseT coboif HAGOp TOTOBBIX METOAMYECKHX Pa3paboTOK, B OCHOBE
KOTOPBIX JIEKAT HU3BECTHBIC MAKETHl KOMIIBIOTEPHBIX OOYUYAIOLIMX MPOrpamMM
(«OTkpeiTas usuka» — vyactu 1 u 2, «Pusznka B KapTHHKaX», «DyHI1ameH-
TaJlbHBIC OMBITHI 1O (usKke», «OKuBas dusukar). CogepxaHue 3a1a4 KOMIIbIO-
TEPHOTO MOJCIUPOBAHUS MPEACTABISET COOOM TOIONHUTEIbHBIA METOX HC-
CIIEOBAHUS, YTO MO3BOJIAET YYalIUMCSl M3Y4YHTh SIBJIEHHE B paMKaxX MOJIENCH.
OcBoeHHe MaTepuasla pasfena KOMIIBIOTEPHOI'O MOIGIUPOBAHUS IMPEAIoa-
ract OpraHu3alnuio prl’[HOBOﬁ u I/IHIII/IBI/IZLya,J'ILHOI\/'I CbOpM pa6OTI)I, a OeAaTCiib-
HOCTb IIPENOAABATENs CMEIIeHA B OCHOBHOM B OOJIACTh MOCTAHOBKU y4eOHOM
3aJa9Y 1 MHANBUAYAJIBHOI'O KOHCYJIBTUPOBAHUA B ITPOLECCE CaMOCTOSITEIIbHOM
paboThI yuanmxcs.

MeToabl npenoaBaHusi U y4eHuUsi

JlauHbIl Kypc mpe/monaraeT 00O 00beM HAOMIOACHUHN, N3MEPEHUH,
obopMIIeHHS Pe3yabTATOB U IPYroil MpaKTHUecKoil paboThl ¢ MpubopamMu U
KOMIIBIOTEPOM, IIO3TOMY OCHOBHBIE METOJIbI OOYUEHHS] MOXKHO OXapaKTepH30-
BaTh KakK 3BPUCTUUYECKUE U HCCIeoBaTeIbCkue. METOIbl CONMpAraloTcs Kak C
rpymnnoBoi padoToil Haj MPAKTUYECKUM HCCIEJOBAHMEM U KOMIIBIOTEPHOMN
MOJIENTBIO SIBIICHUS, TAK U C HHANBUAYAIHHON paboTOM BO BpeMs O(QOpMIICHHS
pe3yIbTATOB, IIPE3CHTAIMN U OOCY)XICHUS Pe3yIbTATOB C YUHTENEM.

Yactu xypca: «HaOmofeHUss HATYpHBIX SIBJIGHUH W JEMOHCTPAIIMOHHBIX
OnbITOB», «PU3NYECKHI TpaKTUKyM», «KomIbpioTepHOE MOJEIMpPOBAHUE) —
BBICTPAMBAIOTCSL B MOPSAKE YCIOKHEHUS HOPMUPYEMBIX YMEHUN, HAYUHAS OT
HaOMIONCHNI U OMUCAHUN W 3aKaHYMBAS MOJEIMPOBAHHEM M MOCTPOECHHUEM
COOCTBEHHOI MOJENU SIBICHUS.

BaxxHoli cocraBisomell Kypca sBJIS€TCS MPEACTABIEHUE YUEHUKOM CBO-
eil paboTel B opMe HEOOJBIIOrO JIOKJIaAa C HEOOXOJAMMBIM KOJUYECTBOM
WLTIOCTPALUI — PUCYHKOB, rpaduKoB, quarpaMm. [Ipu aTom apyrue ydeHu-
K MOTYT OLEHHUTh KaK ero, Tak U CBOH ypoBeHb 3HaHHUS. B pesynbTare B
y4eOHOM KOIUIGKTHBE C y4acTHEM yUuTels (GOpMUPYeTCs KOHCTPYKTUBHBIA H
3HAYNUMBIH TPYNIOBON CTaHAAPT «y4yeOHOTO pe3yIbTaTay.

OCHOBHBIMH ¥ ONTUMAJBHBIMU (OPMaMHU 3aHATHHA SBISIOTCS CaMOCTOS-
TebHAsl HCCIeAoBaTelIbcKasi paboTa (HAOMIOMEHUS, MTPAKTHUKYM) B MAallbIX
Tpymmnax, MHINBUAyallbHAsE paboTa ¢ HHPOPMAIIMOHHBIMU UCTOYHUKAMU, WH-
TEpaKTHUBHBIE MPE3EHTAIUU PE3yIbTATOB pabOTHl B BapUaHTe HAYYHOTO CEMU-
Hapa C ero TPaJAUIMOHHBIMHU aTpUOyTaMu: AOKJIAA, TUCKYCCUS, KPUTHKA, KOJ-
JIGKTUBHOE TBOPYECTBO.
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KOHTpOIIb 1 OLICHUBAHHEC y‘I€6HOI71 JACATEIIBHOCTU y4YalllUXCsl OCHOBBIBA-
eTcs Ha 3apaHee IPEeIbSBICHHBIX U OOIIEAOCTYIHBIX KPUTEPHIX 00 YPOBHE H
Ka4ecTBE BBITIOJHEHHUS PA0OTHI, B HAKOMHUTEIBHOH (hopMe: MO COAepNKAHUIO
MPEACTABJICHHBIX PE3YJIbTATOB, HA OCHOBC Ha6HIOHCHI/I$[ Y4YUTCIEM JTAYHOCT-
HOTO POCTa ydalerocs B Xofe paboThl, €ro CaMOOLEHKU B KOJUIEKTHBHO
pacrpenelieHHON y4eOHOU AesTebHOCTH.

NCTOPUA XMINU

E.B. Casunkuna, Kamo. Xum. HAYK, 00yeHm
I 11 Jloeunosa, Kano. Xum. HAyK
C.C. ITnomkuH, KaHO. Xum. HayK

Kypc ucropun xumun sBisieTcsi 4acTbio OOIIEH UCTOPUM €CTECTBO3HAHUS
U B TO K€ BPEMs 4acCTbIO CaMOW XUMHHM KaK OJHOW U3 €CTECTBEHHBIX HayK.
OcHoBHas 3aa4a Kypca — IMPOCIEIUTh 3BOIIOLUIO0 XMMUUECKUX UAEH U Npea-
CTaBJICHUH B INEPUOA OT IMPENBICTOPUU 1O HacTosmero spemeHu. Ocoboe
BHUMAaHHE YJEJICHO MOCIEAHUM JOCTHKEHUSIM U COBPEMEHHOMY COCTOSHUIO U
nepcrnekTuBaM pasutus xuMuu. Kypc paccuntan Ha 70 yuyeOHBIX 4acoB B
TEUeHHE OJHOTO y4eOHOIo roja.

Hapsny ¢ yqebHbIM ocoOueM, CofepKaIluM U3JI0KEHHe UCTOPUU XUMUU U
BOIIPOCHI MO TeMaM, NMPEAyCMOTPEHO METOIMYECKOe TOCOOHe ATl yUUTeNsl C OMHU-
caHueM J1abOPaTOPHBIX U JIEMOHCTPALMOHHBIX ONBITOB, BOIPOCAMH IS JUCKYC-
cuil 1 TeMaMu KoH(epeHIil. B cocraB y4eOHO-METOMMYECKOro KOMIUIEKTa BXO-
JIT XpecToMaTusl, coepkalnasi ¢pparMeHTbl HayuHbIX Omorpaduii 3HAMEHHTBIX
YUYEHBIX-XMUKOB, BBIIEPKKH M3 M3AaHUH MaJOJOCTYIHBIX KHUI M TEKCTOB, Ie-
pPEBOJIBI, CIIUCOK JHUTEPATYPBI.

Conepxanne Kypca

Tema 1. Pannuii nepuon pasputusi Xxumuu (4—6 u)

3apoorcoenue xumuu @ J{pesnem mupe. XUMHUECKUE MTPEICTABICHUS B IPEB-
HocTtH. PasButme pemecen. [lepBelie Teopetuueckne obobOmeHus. JpeBHerpe-
yeckasi Hatypduiocodus.

Xumust 6 nepuod Cpeonesexosvs. I'pexo-erunerckas anxumus. Apabckas
anxumus. EBpomneiickas anxumus. Ilpaxktuueckass xumud. TexHuueckas Xu-
mus. STpoxumus.

Iepconanuu. 161 Cuna (ABuiienHa), Arpukona, Ilapariensc.

Hemoncmpayuu. TopeHue yriasi B pacijlaBe HUTpaTa Kajus (OIBIT, ONU-
canubeiii P. Bakonom).

Jlabopamopnsie onvimpl. KpalieHne TkaHel pacTUTENbHBIMH IHTMEHTA-
mu. «Bapka» mpura. O4yucTka BOABI AUCTWLIAINMEH. OYUCTKA TBEPIBIX Be-
IIECTB MEepPEeKPHCTAUIN3AIINEH.

Huckyccus. JlocTmkeHUsS U 3a0IyXICHHS pPaHHETO IMEpHoJa pPa3BUTHSA
XUMUH.

Hoxnaost u pepepamor. AnTHUHBIE HaTypduiocodckue yuernus. Ucropus
ATXUMUU U Jp.
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Tema 2. CraHoBjenne Xxumuu Kak Haykn (8—10 u)

Ilepgvie nayumvie npeocmasnenus 6 Xxumuu. Pa3BUTHE aTOMUCTHUYECKUX
npeactaBiaeHuil. [TneBMaTnyeckass xumus. OTKpbITHE NHOKCHAA YIIepoja,
a3oTa, BOAOPOJa, KUCIOPOAA.

Ilepgvie xumuueckue meopuu. Teopus dorucrona. Kucnopoanast teopust.

3axonst cmexuomempuu. KonnuecTBeHHbIE U3MEPEHUS] B XUMHUHU. 3aKOH
COXPAHEHHSI MacChl. 3AKOH IMOCTOSIHCTBA COCTaBa BEILECTB. 3aKOHBI KPaTHBIX
U 00BEMHBIX OTHOILICHUH. 3aKkOH ABOrajpo. ATOMHBIC Beca M CUMBOIIBI 3JIc-
MEHTOB. Pa3BuTHE MOHATHI «aTOM», «MOJIEKYJIa», «3KBHUBAJICHTY.

Ocnoguvle nanpagnenus xumuu. Paznenenue xumuu. Heopranuueckas
xuMus. OpraHuyeckas XUMUs. AHaiIuTH4YecKas XuMus. Pusndeckas XUMHSL.

Ilepconanuu. bovinp, Jlomonocos, I'enbmont, Ilpuctnu, biask, Kasen-
nuu, Hleene, rane, JlaByasse. bepromne, [Ipycr, danbron, Ieii-Jlroccax,
Asoranapo, bepuenmnyc, Kannunmapo /I3su, bBynsen, Bénep, OctBanba, BanT-
Toddd.

Jlemoncmpayuu. MonenupoBanue omnbiToB JloMoHOocoBa u JlaByasbe 1o
C)KUTAHUIO BEILECTB.

Jlabopamopuvie onvimpl. OnipeneneHue MOJSIPHON Macchl TMOKCHUIA yTiie-
pona.

Huckyccus. CpaBHeHHE TeOpUH (DIOTUCTOHA U KUCIOPOAHON TEOpHUH.

Hoxnaovt u pegpepamvi. P. BoWnb: HaydHble HOCTHIKEHUS, BIIMSHUE Ha
paszButue xumuu. Ponp M.B. JlomoHOocoBa B pasBuTtuu Hayku B Poccum.
Hctopus nonemuxu Ilpycra u bepromne u ap.

Tema 3. Pa3zpurne Heopranmyeckoii xumuu (10—12 4)

Ilepuoouueckuii 3axon. TIOTIBITKM CHCTEMATH3ALUU 3J1eMEHTOB. OTKpBI-
THE MEPUOINYECKOTO 3aKOHA. 3alojHeHHe MPOOEOB B MEPUOJUYECKON CH-
creme. IlosiBIieHNE HOBBIX TPYIIT 3JIEMEHTOB.

Hosas memannypeus. HoBble METOIBI IOJIyUYeHUSI OOBIYHON U JIETHPOBAH-
HOH crtanu. Pa3Butue nBerHoit Meramnypruu. [IpousBoacTtBo anroMUHUS.
IlopomkoBas meTayyprus.

Ilpuxnaonas neopeanuueckas xumus. CBsi3piBaHue azoTta. [losiBieHue
¢dotorpaduu. N3obperenue crmuek. [lomyueHrne CHHTETUYECKUX HEOPTaHU-
YECKMX MaTepHasoB.

OmKpbvimue HOBbIX KAACCO8 HeopeaHuueckux coedunenuti. KoopauHanoH-
Has Teopus. Pycckas mkoia KOMIDIEKCHBIX coennHeHni. CoenmHeHms Oiaro-
POIHBIX Ta30B.

IHepconanuu. T'ecc, Mennenees, Pamzait, Kypnakos, Bepuep, Uyraes.

Hemoncmpayuu. TlomydeHre THONMAHATHBIX M (DTOPHIHBIX KOMILJIEKCOB
xkene3a (III). OOpa3oBaHue TUMETHITIMOKCUMATHOTO KOMIUIEKCA HUKETIS.

Jlabopamophvie onvimol. CpaBHEHHE CBOMCTB COSMHEHNHN jkele3a, Ko0ab-
Ta U HUKEA.

Cunmesst. Cunres cynbdara terpaammunamenu (II). Cunres xnopuaa rex-
caammuunukens (II).

Juckyccus. Ponp mepuoanyeckoro 3akoHa B COBPEMEHHON XUMUMU.
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Hoknaovt u pegpepamur. [1.V1. MeHeneeB: dTanbl )XKU3HA U HAYIHOU [iesi-
TenbHOCTU. KoopauHanmoHHass Teopus: 3Bojitolus Bo33peHuil. Mcropust oT-
KPBITUSI OJTArOPOJHBIX Ta30B U JIp.

Tema 4. Pa3zpurne opranmyeckoii xumun (10—12 4)

Iepsvie wazu opeanuueckoti xumuy. VIcnoab30BaHNE 3JIEMEHTHOTO aHAIH-
3a JJIs UCCIIeOBAHUS OPraHUYECKUX coequHeHUud. Pa3zButue cuHTeza opraHu-
4eCcKMX BellecTB. IlepBble Teopuu B opranudyeckoi xumuu. IIpencrasienus o
BaJIEHTHOCTU. Teopusi cTpoeHust OpraHuyeckux Bemects. CUHTETUYECKas opra-
Huueckass xumus. [losiBleHHe CHHTETHYECKMX Kpacuteneid. MccrmemoBanwe u
cUHTe3 O€NKOB M IpPYyrux OMOJIOIMUYECKH BaXKHBIX BeEIIeCTB. Pa3BuTHE XMMMU
BBEICOKOMOJIEKYIIPHBIX coenuHeHuii. Hedremepepabotka. CHHTE3 3JIEMEHTO-
opraHuyeckux coenuHeHuil. CHMKOHBL, propyriaeponsl. CHHTE3 METaLIOOP-
TaHUYECKUX COeIUMHEHUH.

Qusuueckas opeanuveckas xumus. XUMUYECKas CBSI3b B OPraHHMYECKHUX
BenecTBax. COBpeMeHHBIE MTPEICTABICHUS O CTPOCHUN OPTaHUYECKUX BEIIECTB.
Teopust pesonHaHca u mnpexacrasieHus o Mezomepun. OOHapyxeHue cBobon-
HBIX paJMKajoB. MeXaHU3Mbl XUMUYECKUX PEAKIIUA.

Ilepconanuu. JIubux, beptno, Hroma, XKepap, Jlopan, Kekyne, Byrnepos,
3unuH, [opman, Baiiep, D.I'. @umep, Cenrep, Byasopa, Unatwes, Jlebenes,
3enunckuii, Hecmesnos, Iloaunr, Ap6y30B.

Jlemoncmpayuu. Pacrio3HaBaHUWE OPraHUYECKUX COEIUHEHUH.

JlaGopaTopnsie onbITel. CpaBHEHHE CBOWCTB KapOOHOBBIX KUCIIOT U CIIUP-
TOB Ha IIPUMEPE YKCYCHON KUCJIOTHI U 3TaHoJa. IToyyeHne XBOMHOIO Macia.

Juckyccus. 3HaueHue TEOPUU CTPOEHMSI OPraHUYECKUX BELIECTB B COBpeE-
MEHHOU XUMMUH.

Hoknaovt u pegpepampi: Oprannveckast xumus B XIX B. Teopust xumuuec-
koro crpoeHuss A.M. BytiepoBa. Bo3HMKHOBEHHE M 3BOJIOLHUS TEOPHH Ba-
JIEHTHOCTU U AP.

Tema 5. Pa3sutne anaautuvyeckoii xumuu (6—8 1)

Kauecmeennviii ananus. 3apoxzaeHue aHanutuyeckoi xumuu. Cucrema
rpymnmnoBoro ananusa. CIeKTpalbHbI ONTUYECKU aHAJIH3.

Konuuecmeennwiti ananuz. IlosiBieHue BECOBBIX U OOBEMHBIX METOJOB
aHanu3a. Pa3BuTre aHajan3a MOHOB B BOJHBIX PACTBOpPAxX.

Hogvie memoowt ananusa. TlosBIeHne MUKpoaHa3a. XpoMartorpadudec-
KU aHanmm3. DKcTpakius. Vcnonb30BaHUE WHCTPYMEHTAIBHBIX METOJIOB B
XMMHMUYECKOM aHaJu3e.

Ilepconanuu. JloBuu, lIBer.

Hemoncmpayuu. Tlepnsr Oypsl. OOHapyXeHHE KAaTMOHOB M aHHUOHOB B
pacTBope.

Jlabopamopnvie onvimei. ['paBuMeTprueckuii aHamm3. KHUCIOTHO-OCHOB-
HOE€ TUTPOBAaHHE.

Huckyccua. B3auMoCBsI3b aHAJUTUYECKON XMMMM C HEOPraHUYECKOH U
OpraHMYEecKo.

Hoxnaovst u pepepampr: BOSHUKHOBEHHE U pa3BUTHE XUMUYECKOTO aHAIIM-
3a U Jp.
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Tema 6. Pazpurne ¢usuueckoii xumun (10—12 4)

Xumuueckas mepmoounamuka u xunemuxa. T1osSBIEHUE TEPMOXHMUU.
CTaHOBJIEHNE TEPMOJUHAMUKH. YUEHHE O XMMHUYECKOM PABHOBECHH. YUEHHE
0 CKOPOCTH XMMHUECKOH peaknnu. BoO3HUKHOBEHHE U pa3BUTHE KaTaJIM3a.

Dnexmpoxumus. DNEKTPOXUMUYECKUE TEOPUHU. 3AKOHBI 3JIEKTPOJIH3A.

Vuenue o pacmeopax. Teopus anexTponauThueckoi nuccouuanuu. Teo-
puu KUCIOT U ocHoBaHui. KommouaHas xumusl.

Cmpoenue geujecmsa. OTKPBITHE JIEKTPOHA M PpaJMOAKTUBHOCTU. Pa3Bu-
THE NpeICTaBIeHU o crpoeHuu atoma. [losiBieHue KBaHTOBOIl XuMuu. Yue-
HUE O XMMMYECKOH CBSI3HU.

Aoepnas xumus. ViccremoBaHue simepHbIX peakiwif. CHHTE3 HOBBIX JI0-
YPAHOBBIX U TPAHCYPAHOBBIX 3JIEMEHTOB.

IHepconanuu. Tub6¢, Hepuer, Ipuroxun, Appennyc, Bonbra, @apanei,
Hebait, Oncarep, Jlearmrop, Cximomosckas-Kropu, Comnn, Majunkes.

Hemoncmpayuu. Katamutudeckne coiictBa Boabl. CMelleHUe XUMUYeEC-
KOTO PaBHOBECHS.

Jlabopamopuvie onvimol. BusHie KOHIIEHTPALIUU U TEMIIEPATyPhl HA CKO-
POCTb pEaKIuu.

Juckyccus. Ponb (U3MYeCKON XMMUU B Pa3BUTUU XUMUYECKON HAyKH.

Hoknaovr u pegpepamvr. dusndeckas xumust XIX B. Dusnueckas XUMHUS
XX B. DBoJOLMS B3IVISAOB HAa CTPOECHHE aTOMA. DBOJIOLMS B3IJISIIOB Ha
NPUPOIY KaTaiusza U Ap.

Tema 7. CoBpemennasi xumus (8—10 u)

Bsaumocssse xumuu ¢ opyeumu naykamu. MatemaTwdeckas XUMUS. XH-
Mudeckas ¢usuka. buoxumus m MonekyispHas Ouonorusi. ['eoxumus. Koc-
MOXHUMHSI.

Hosvie nanpasnenus 6 xumuu. Puzndeckue MeTonsl B xuMuu. Cymnpamo-
nexynspHas xumus. buorexnonorus. HaHnoTtexHomorus.

IHepconanuu. Bepnanckuii, CemeHoB, XuHIIENBYI, BubiirerTep, YOT-
coH, Kpuk.

Juckyccus. TlepcnekTuBbl pa3BUTHSI COBPEMEHHOM XHUMHU.

Hoknaovr u pegpepamvr. Bo3HUKHOBEeHHE U pa3BuTHe Ouoxumuu. CoBpe-
MEHHBIC MPEICTABICHHUS] O HECTEXMOMETPUYECKUX coequHeHusx. A. Hobenp
n HobGenesckas mpemust u ap.



