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MNOACHUTEJIBHAA3SAIINCKA

Peanuzanus nporpaMMbl 00ecrieunBaeTcsi HOpPMAaTUBHBIMU JOKYMEHTAMMU:

1.®enepanbubii 3akoH oT 29.12.2012 No 273-®d3 «O06 oOpazoBaHuu B
Poccuiickoit @eneparuny» (C ”BMEHEHUSMH U JOTIOJTHESHUSIMU ).

2. llacnopt HamumoHasibHOTO TMpoekTa «O0pa3zoBanue» (yTB. [Ipesunnymom
Cosera npu Ilpesugente PD mo crparernueckoMy pa3BUTHIO U HAllMOHAJIbHBIM
npoeKTaM, IpoTokoid oT 24.12.2018 Ne 16)

3. TocynapctBenHass mnporpamma Poccutickoit ®enepanun «Pa3Butue
oOpazoBanus» (ytB. IlocranoBnenuem I[lIpaBurensctBa P® ot 26.12.2017 Ne
1642(pen. ot 22.02.2021) «OO6 yTBEpXIEHUU TOCYJApPCTBEHHOM MPOTPAMMBbI
Poccuiickoit @enepanuu «Pa3zutre oOpazoBaHus».

4. IIpodeccuonanbubiii cranaapt «llegaror (nmegaroruyeckast 1€ITeIbHOCTh
B JIOIIKOJIBHOM, Ha4yaJlbHOM OOIlEM, OCHOBHOM OOIIEM, CpeaHeM O0OIIeM
oOpa3oBanmm), (BocmurTareidb, yuuTenb)» (pea. Ot 16.06.2019) (Ilpukas
MunucrepcTBa Tpyna u connanbHoi 3amutbl PO ot 18 oxTsa6pst 2013 1. Ne 544H, ¢
M3MEHEHUSIMU, BHECEHHBIMU MTPUKa30M MUHHUCTEPCTBA TPyAa U cou3amuTbl PO oT
25.12.2014 Nel1151 u ot 5.08.2016 1. No 4221).

5. Metoauyeckue pPEeKOMEHAAIMH TIO CO3JIaHUI0 U (PYHKIIMOHUPOBAHUIO B
00111e00pa30BaTENIbHBIX OpPraHU3aIUsAX, PACIOI0KEHHBIX B CEIHCKOM MECTHOCTH U
MaJIbIX TOpOJiax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJOTUYECKOM
HarpaBieHHocTel («Touka poctay) (yTBEpKIEHBI pacniopsbkeHneM MUHHCTEpCTBa
npocgetneHust Poccuiickoit deaeparuu ot 22 mast 2022 r. NeTB977/02).

Bueypounasi AedaTenbHOCTh SBISAETCS COCTaBHOW YacThl0 00pa30BaTEIHHOTO
npoiiecca U OAHOM u3 (popM opraHuzanuu CBOOOJAHOrO BpeMeHHM oOydyaromuxcs. B
pamkax peanuzaruu I'OC OOO BHeypouHas ACSITENIBHOCTh — 3TO 00pa3oBaTEIbHAS
NeSATEeILHOCTD, OCYIIeCTBIsIEMas B (popMax, OTIUYHBIX OT YPOUHOU CUCTEMBI O0yUCHUS,
W HamnpaBJICHHAas Ha  JIOCTWXKEHUE  IUIAHUPYEMBIX  pPe3yJbTaTOB  OCBOCHHUS
00pa3oBaTeNbHBIX MPOTpaMM OCHOBHOTO 00I111ero oopa3oBanus. Peanuzarus paboueit
IporpaMMbl  Kypca BHEYPOUHOW JESATENBHOCTH MO (Qu3UKe «IKCIEPUMEHTAPUI IO
bu3KnKe» CrnocoOCTBYET OOIIEMHTEINIEKTYaIbHOMY HAINpPABICHUIO PA3BUTHUSL JTUYHOCTHU
obOyuaromuxcs 7-9-x kimaccoB. Ouznueckoe 00pa3oBaHUE B CUCTEME OOIIErO U CPETHETO
o0pa3oBaHMsl 3aHUMAeT OAHO W3 BEAYIIUX MECT. SIBISAACH (PyHIAMEHTOM HAy4YHOTO
MUPOIIOHUMAaHHUsI, OHO CIOCOOCTBYET (DOPMHUPOBAHHIO 3HAHWA OO0 OCHOBHBIX METOAAX
HAyYHOTO TIO3HAHMSI OKPYXAIOMEro Mupa, (yHIaMEHTAIBHBIX HAYYHBIX TEOPHH H
3aKOHOMEpPHOCTEH, (QOpMUPYET y YydYalluXcs YMEHHUs HCCIeNOBaTb U OOBACHSTH
SIBJICHUSI TIPUPOJIbI U TeXHUKH. Kak MIKOIbHBINA npeameT, pusrka o01a1aeT orpoOMHBIM
IYMAaHUTAPHBIM TOTEHIIMAJIOM, OHa AaKTUBHO (QOPMHUPYET HHTEIJIEKTyalbHbIE U
MHUPOBO33pEHYECKME KauecTBa JMYHOCTH. [uddepenumanus npenmnonaraer Takyro
OpraHM3alfio  mpoluecca OOy4YeHHs, KOTOpas YUYUTBbIBA€T  HHIUBUAYaJIbHBIC



OCOOEHHOCTH yYalluXcCsl, WX CIOCOOHOCTM W WHTEPEChl, JMYHOCTHBIA OIIBIT.
Huddepennpanus oOyueHus (GuU3MKE IO3BOJISIET, C OJHOH CTOPOHBI, O00ECICUYHUTH
0a30ByI0 MOJTrOTOBKY, C JpPYrol — YyJIOBJIETBOPUTH NOTPEOHOCTU KAXKIOTO, KTO
MPOSIBIISIET UHTEPEC U CIOCOOHOCTH K TIPEIMETY U BBIXOAUT 32 PAMKHU M3y4YeHUs! (GU3UKU
B IIKOJRHOM Kypce. Ha 3aHsATHSX MIIaHUpyeTCsl pellleHHe TMpoOJIEMHBIX 3ajad
MEXIPEIMETHOTO COJACPIKAHUS, BHITIOJHEHUE SKCIIEPUMEHTAIBHO-PACUCTHBIX 3aIaHUM
MCCJIEIOBATEILCKOTO XapakTepa. Bce 3TO MO3BOSET MOAHATH MHTEPEC ydJalIuxcs K
U3ydeHUIo (u3ukh. 3aHATHS TO3BOJSIIOT (OPMHPOBATH TaKWE BaKHBIE IS
COBPEMEHHOCTH KadyecTBa YeJIOBEKAa, KaK CTpPEMJIEHHE K ycCreXy, YMEeHHe padoTaTh B
KoMaHjie, pabotaTh ¢ obOopymoBaHueM (usnyeckor maboparopun «Touka pocTay;
BOCIIUTBHIBAIOT YYBCTBO KOJUICKTUBHM3MA, APYXKObl MU  TOBAPHUIIECTBA, CIIOCOOCTBYIOT
(GbOopMHPOBAaHUIO TAKUX YEPT XapaKTepa, KaK BOJIs,, HACTOMYUBOCTh, OTBETCTBEHHOCTD 32
BBIIIOJTHEHHUE  3aJIaHUH.

esin kKypca

[lenssMu mporpaMMmbl Kypca BHEYPOUHOM JIEATETBHOCTH 1O (DU3UKE
«IKCTIepUMEHTApUH 1O (PUBUKE» JIJIS ydanuxcst 7-9-X KI1accoB SBISIOTCS:

* Pa3zBuTue y yuamuxcs MO3HABATEIbHBIX WHTEPECOB, WHTEIJIEKTYAJbHBIX H
TBOPUYECKUX CIIOCOOHOCTEM B TMpollecce pelIeHUus MPaKTUUYEeCKUX 3aJad U
CaMOCTOSITENIbHOTO MPUOOPETEHNSI HOBBIX 3HAHUMU;

* (hopmupoBaHUE U PA3BUTHUE Yy YUAIIUXCS KIFOUEBBIX KOMIIETCHIIMNA — Y4EeOHO—
M03HABATEIbHBIX, THPOPMALIMOHHO-KOMMYHHUKATUBHBIX, COITUAIBHBIX, U KaK CIEACTBUE
- KOMIIETEHIU} JINYHOCTHOTO CAMOCOBEPIIEHCTBOBAHUS;

* (opMupoBaHuE NPEIMETHBIX W METANPEAMETHBIX PE3YyJbTaTOB OOyYCHHS,
YHUBEPCAIBHBIX YUEOHBIX JCHCTBUN;

* BOCIIUTAHWE TBOPYECKOW JIMYHOCTH, CIMOCOOHON K OCBOEHHIO NEPEIOBbIX
TEXHOJIOTUA M CO3/IaHUI0 CBOMX COOCTBEHHBIX pa3palOTOK, K BBIABMKEHHUIO HOBBIX
UJeil U MPOEKTOB; pean3alus JeATeIbHOCTHOrO MOAX0/a K MPEeIMETHOMY OOYUYEHHIO
Ha 3aHATHIX BHEYPOUHOU JCSITEIBHOCTHU IO (PUBHKE.

OcOOEHHOCTBIO BHEYPOYHOM NEATEIbHOCTH O (U3MKE B paMKaX KpPYKKOBOH
paboOTHI SBJISIETCS TO, YTO OHA HAIpaBJieHA Ha JJOCTUXKEHUE OO0YUYarOITUMHUCS B OOJIbIIICH
CTEINEHU JIMYHOCTHBIX U METANPEIMETHBIX PE3YyJIbTaTOB.

3agaunkypca

Jlns peanuzanuu 1enei Kypca TpeOyercs pelieHrue KOHKPETHBIX MPAaKTUYECKUX
3a7a4. OCHOBHBIE 33/1a4l BHEYPOUHOU ESITEIHHOCTH 1O (DU3UKH:

* BEISIBIICHUE  WHTEPECOB, CKJIOHHOCTEH, CHOCOOHOCTEH, BO3MOXKHOCTEH
y4almxcs K pa3JInuyHbIM BUIaM €SI TEIbHOCTH;



* opMHUpOBaHUE TIPEIICTABICHUS O SBJICHUSX M 3aKOHAX OKPYKAIOIIETO MHUPA, C
KOTOPBIMU IIKOJIBHUKU CTAJIKHWBAIOTCS B MOBCEHEBHOMN KU3HU;

* popMUpOBaHUE TIPE/ICTABICHUS O HAYYHOM METO/I€ TO3HAHMUS;

* pa3BUTHUE UHTEPECA K HCCIIEIOBATEIBCKOMN ACSITEIbHOCTH;

* pa3BUTHE OTBITA TBOPUECKOU JEATETLHOCTH, TBOPUECKUX CTIOCOOHOCTEH;

* pa3BUTHE HABBIKOB OPTaHM3AIlMHd HAYYHOTO TPy/da, PabOTHI CO CIOBapsMHU U
SHIMKJIONEANSIME, paboThI ¢ 000pynOBaHuEM JlabopaTopun « Touka poctay;

* CO3/IlaHUE YCJIOBUUM [JIsl peaju3allid BO BHEYPOUHOE BpeMsi MPUOOPETEHHBIX
YHUBEPCAIbHBIX YUEOHBIX JEHCTBUN B YPOUHOE BpEMSI;

* pa3BUTHE OMbITa HepopMaTbLHOTO 0011IeHMS, B3aUMOJICCTBUS,
COTPYJIHUYECTBA; pACIIUPEHUE PAMOK OOIICHUS C COIIMYMOM.

* (hopMupOBaHKE HABBHIKOB TMOCTPOCHUS (PU3NYECKUX MOJEICH W OINPEACIICHUS
TPAHMI] KX TTPUMEHUMOCTH.

* COBEpIIEHCTBOBAHUE YMEHUN MPUMEHSATh 3HAHUS MO (U3UKE I 0OBSICHEHUS
SBJICHMM  TPHUPOABI,  CBOWCTB  BEIIECTBA,  pemieHus  (U3MYECKUX  3ajad,
CaMOCTOSITEJIbHOTO TMPUOOPETEHUs] W OIEHKH HOBOM uHMOpManuu QU3NIECKOoro
coJiepKaHusl, UICTIOJIb30BaHMS COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHH;

* ICTIOJIb30BAaHUE  TPHOOPETEHHBIX 3HAHWUH W YMEHHA IS PEIICHUS
MPAKTUYECKUX, )KU3HEHHBIX 3a]1a4;

* BKJIOYCHHUE YYAIIUXCS B PA3HOOOPA3HYIO JESITEIBHOCTh: TEOPETHUYECKYIO,
MPAKTUYECKYIO, AaHATTUTHYECKYTO, TTOUCKOBYIO;

* BbIpabOTKa TMOKUX yMEHUN MEPEHOCUTh 3HAHUS M HAaBBIKKM HA HOBBIE (POPMBI
y4eOHOM padOThI;

* pa3BHUTHE COOOPA3UTEIHLHOCTH W OBICTPOTHI PEAKIIUU TPU PEIICHUU HOBBIX
pasIMYHBIX (PU3UYECKUX 3a7a4, CBSI3aHHBIX C MTPAKTUYCCKOHN JACSITEIBHOCTHIO.

YpoBens nporpammbel —0a30BbIi. Bo3pacT obyuarommxcs: ot 12 aet mgo 16 ner.
Cpox peanmmzaruu iporpammb: 1 rom, 34 gaca. Pabovast mporpamma Kypca BHEYpOUHOU
nesTeabHOCTH TO0  (u3uke «IKCIepUMEHTapui 1o (U3MKe» TMpeaHa3HadeHa it
OpraHM3alli BHEYPOUHOH JesATeNbHOCTH oOyydaromuxcs /-9 xkiaccoB MKOY COII Ne
17 c. Cynxa.

Ilnanupyembie pe3yJbTAThI OCBOCHUS NMPOrPAMMbI BHEYPOUHOM AESATEIbHOCTH
«IKcnepuMeHTaApHUii Mo pusuke» (C HCMoJIb30BaHueM 000pynoBaHus «Touka
pocra») B 7-9 Ki1accax.

Peanu3anus nporpaMmsbl ClIOCOOCTBYET JOCTHKEHUIO CIEAYIOIINX Pe3yJIbTAaTOB:
JInyHOCTHBIE:

B cepe MTHUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JTEHCTBUIN yUaIIUXCS:

* y4eOHO-TIO3HABATENIbHBI HHTEPEC K HOBOMY Yyue€OHOMY MarepHally U crocodam
pELICHUsI HOBOM 33/1a4H;



* OpHEHTAIlMsl Ha TIOHMMaHUE MPHUYMH ycClexa BO BHEY4YE€OHOW AESITENbHOCTH, B TOM
YUCJI€ HA CaMOAHAIM3 U CaMOKOHTPOJIb pe3yibTaTa, Ha aHaau3 COOTBETCTBUS
pEe3yJbTaTOB TPEOOBAHUAM KOHKPETHOW 33]1a4H;

* CIOCOOHOCTHh K CaMOOLICHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEy4eOHOU
NEATEIbHOCTH;

Obyuarowuiics noay4um 603MONCHOCMb 051 POPMUPOBAHUA:

* BHYTPEHHEM MMO3ULMHU IIKOJIbHUKA HA YPOBHE MOJIOKUTEIBHOIO OTHOLIEHUS K IIKOJIE,
NOHMMAaHUA HEOOXOAMMOCTH YYEHHS, BBIPAXEHHOTO B TNpeodiagaHuu y4eOHO-
ITO3HABATEIIbHBIX MOTUBOB;

* BBIPOKEHHOM YCTOWYMBON y4eOHO-TT03HABATEIHHON MOTHUBALIUN YUCHUS;

* YyCTOMUMBOro y4yeOHO-NIO3HABATEIILHOTO MHTEpEca K HOBBIM OOIIMM crocobam
peLieHus 3a1a4.

MeTtanpeaMeTHbIe:

B cdepe peryasiTHuBHBIX YHUBEPCAIBHBIX YUCOHBIX TCUCTBUI YUaITXCS:

* IUIAHUPOBATH CBOU JEHCTBHUS B COOTBETCTBUHU C IOCTABJICHHOM 3aJ1a4€il U yCIOBUIMHU
€€ pealr3anny, B TOM YHCIIE BO BHYTPEHHEM ILIAHE;

* YYUTHIBaTh YCTAHOBJICHHBIC MPABUJIA B IJITAHUPOBAHUH M KOHTPOJIE CIIOCO0A PEIICHUS;
* OCYLIECTBIIATh UTOTOBBIM U MOMATOBBIM KOHTPOJIb 110 PE3YJIbTATY;

* OIICHUBAaTh MPABWIbHOCTHh BBINOJIHEHUS JEUCTBUS HA YPOBHE aJ€KBAaTHOU
PETPOCIEKTUBHOM OLIEHKM COOTBETCTBHUS PE3YJbTAaTOB TPeOOBAHUSIM JAAHHOW 3a7aud U
3aJla4HOM 001aCTH;

* aJICKBATHO BOCIIPUHUMATH IMPEJIOKECHUS U OLICHKY YUUTEJEH, TOBAPUIIEH, POAUTEIICH
U IpYTUX JIFOJEH;

* pa3nuyaTh Coco0 U pe3ybTat ACHCTBUS.

Obyuarowuiics noay4um 603MONCHOCIb HAYUUMbCAL:

* B COTPY/IHUYECTBE C yUUTETIEM CTAaBUTh HOBBIC YUCOHBIC 3a/1a4H;

* MPOSIBIISATH MTO3HABATENIbHYIO MHUIIMATHBY B YYEOHOM COTPYHUYECTBE;

* CaMOCTOSITEJIbHO aJICKBAaTHO OLIEHUBATh NPABUJIBHOCTH BBINIOJHEHUS JEUCTBUS U
BHOCUTbH HEOOXOAMMbIE KOPPEKTUBBI B UCIIOJHEHUE KAK MO XOAY €ro peaju3allu, TaK U
B KOHIIE JICHCTBUSL.

B chepe no3HaBaTe1bHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM yUaIIUXCS:

* OCYIIECTBISATh MOMCK HEOOXOAUMOW HMH(OpMAIMM A BBIIOJHEHHUS BHEYYEOHBIX
3aJlaHuil C HCIIOJIb30BAaHUEM Y4E€OHOW JMTEepaTyphl U B OTKPHITOM WH(OPMALHOHHOM
INPOCTPAHCTBE, HHIMKIONEIANM, CIIPAaBOUYHUKOB (BKIIIOYAsl AJIEKTPOHHBIC, ITU(PPOBHIC),
KOHTPOJIMPYEMOM ITpocTpaHcTBe VHTEpHETA;

* OCYIIECTBJIATHh 3anuch (Pukcanuio) BbIOOpOYHON uHGMOpMaMK 00 OKpyKaroleM
MUpE U 0 cebe caMoM, B TOM YHclie ¢ ToMolbio HHCTpyMeHToB UKT;

* CTPOUTH COOOILIEHUS, IPOEKTHI B YCTHON U MMCbMEHHOHN (opMe;

* IPOBOJUTH CPABHEHUE U KJIACCU(UKALIMIO 110 3aJaHHBIM KPUTEPUSM;

* YCTaHABJIMBATH IPUUMHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYyTIe SBJICHUMH;

* CTPOUTH PACCYXkIECHUS B OPME CBSI3U MPOCTHIX CYKIEHUN 00 00BEKTE, €r0 CTPOCHHUH,
CBOMCTBAxX U CBSA3SX;

Obyuarowuiics noay4um 603MONCHOCb HAYUUMbCAL:



* OCYUIECTBJIATh PACIIUPEHHBIN MOUCK WH(GOPMAIMU C HCIOJb30BAHHEM PECYPCOB
ounbnuoTek u cetu MHTEpHET;

* 3aMKUChIBATh, PUKCHUPOBATH MH(POPMALUIO 00 OKPYXAIOUIUX SIBICHUAX C TMOMOIUIBIO
nHcTpymeHnToB MKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIICHHS B YCTHON U MHUCbMEHHOM (opMme;

* OCYHIIECTBIATH BBIOOp Hambonee 3(PGEKTUBHBIX CIIOCOOOB pEIICHUS 3a7a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTMYECKOE pACCYXk JCHHE, BKIIOYAIOIIEE YCTAHOBIECHUE NPUYUHHO-
CJIEICTBEHHBIX CBS3EH;

* MOIYyT BBIMTH Ha TEOPETUYECKUM YpPOBEHb pEIICHMS 3aJay: pEIICHUE IO
ONpEIEICHHOMY IUIaHy, BJaJCHHE OCHOBHBIMU IPUEMaMH pEUIEHUs, OCO3HAHUS
NEATEIbHOCTH 110 PEIICHUIO 3aJaUH.

B cepe koMMyHHNKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUM ydaluxcsi:

* QJICKBAaTHO UCII0JIb30BaTh KOMMYHUKATUBHBIE, IPEXKIE BCETO - PEUYEBBIE, CPEICTBA JUIS
pElICHUs pa3INYHbIX KOMMYHUKATUBHBIX 3a7a4, CTPOUTh MOHOJIOTUYECKOE COOOLICHHE,
BJIA/IETh JMUAJOTMYECKON (OopMOM KOMMYHHKAIMM, UCIOJb3Yys, B TOM UYHCJIE CPEJCTBA
uHcTpyMeHTbl KT 1 1ucTaHIIMOHHOTO O0IIEHNUS;

* JIONyCKaTh BO3MOYKHOCTh CYILIECTBOBAaHUSA y JIIOJAEH Pa3IMYHBIX TOUEK 3PEHHS, B TOM
YHUCJIe HECOBMAIAIOMIINX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCS Ha MO3UIIMIO TApTHEPa
B OOILIEHUH U B3aUMOJICHCTBUH;

* YUUTBHIBaTh Pa3HbIe MHEHUS U CTPEMUTHCA K KOOPJMHALWU PA3IMYHBIX MO3ULIUNA B
COTPYAHHUYECTBE;

* popMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO;

* IOTOBapUBATHCS U MPUXOAUTH K OOIIEMY PEIICHHI0 B COBMECTHOW AESTENbHOCTH, B
TOM YHCJIE€ B CUTYyallUl CTOJKHOBEHHSI HHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCIb HAYUUMbCAL:

* YUUTBHIBATh U KOOPJAMHUPOBATH B COTPYAHMUYECTBE OTJIMYHBIE OT COOCTBEHHOMU
MO3ULIMH IPYTUX JHOJIEH;

* YUUTBHIBATh Pa3HbIE MHEHMS U HHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* [IOHUMATh OTHOCUTEJIbHOCTh MHEHUN U MTOAXO0/0B K PEIIECHUIO MPOOIEMBI;

* apryMEHTUPOBATH CBOIO MO3UIIMIO U KOOPAMHUPOBATH €€ C MO3UIUSMU MMAPTHEPOB B
COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIIEHUsI B COBMECTHOM AESTEIBHOCTH;

* 3371aBaTh BONPOCHI, HEOOXOIUMBIE NI OpraHU3alMU COOCTBEHHOH AESITENIbHOCTU U
COTPYAHHMYECTBA C MAPTHEPOM;

* OCYHICCTBJIATDH B3aUMMHBIN KOHTPOJIb U OKa3bIBAThb B COTPYIHUYCCTBC HGO6XOI[I/IMYIO
B3aMMOIIOMOIIb.

IIpeamerHsbie:

- OPUCHTUPOBATLCA B ABJICHUAX U 00BbeKTax OKPYKaromiero Mmpa, 3HaTb I'paHUIIbl UX
IMPUMCHUMOCTH,

- HIOHUMATb OIIPCACICHUA (1)I/ISI/IIICCKI/IX BCIIMYKWH U IIOMHUTD OIIPEACIIAIOIINEC (I)OpMy.TIBI;
- IIOHUMAaTb KaKHuM (I)I/ISI/I‘IeCKI/IM IMPUHOUIIAM M 3aKOHaM INOAYHHAIOTCA TC HJIM HHBIC
OOBEKTHI U SIBJICHUS IIpUpPOaHLI,

- 3HaAaHHUEC MOJACIIHN ITOHUCKA peﬂleHI/Iﬁ JJIA 3a4a4 I10 (I)I/ISI/IKC;



- 3HaTh TEOPETUUYECKUE OCHOBBI MATEMATUKH;

- IpUMeYaTh MOJEIH SIBICHUN U 0O0BEKTOB OKPYIKAIOIIET0 MUPA;

- AHAJIM3UPOBATH YCIOBUE 3a7a4H;

- mepeopMyIMpOBaTH U MOJICTTUPOBATH, 3aMEHSATh UCXOIHYIO 3a/1a4y NPYyTOMH;

- COCTaBJISITh IUIAH PELICHUS;

- BBIJIBUTaTh U MPOBEPSTH NMPEIIATAEMBIE JJISl PEIICHUS TUITOTE3bI;

- BJIQJIETh OCHOBHBIMM YMCTBEHHBIMH OIEPALUAMU, COCTABIISIIOIINMU MTOUCK PEIICHUS
3a/1a4n.

Conep:kaHue NporpaMMbl BHEYPOUHOH 1eSITeJIbHOCTH
7 kJjaacce

BBenenue. Bronnoe 3anarue. Llenu u 3agaun kypca. TexHuka 6€30MacHOCTH.

PoJsib 3KkcnIepuMeHTA B KU3HM YeJI0BeKa.

Teopus: VI3ydutb OCHOBBI TEOPHUH MOrpemHocTel. [lorpenmHocTu npsiMbIX U KOCBEHHBIX
U3MEPEHU, MaKCUMaJIbHasl TIOTPEIIHOCTh KOCBEHHBIX U3MEPEHUH, yUeT MOrPeIIHOCTEN
U3MepeHuil npu mnoctpoeHun rpadukos. [IpeacraBieHue pe3yiabTaTOB U3MEpPEHUN B
dbopme TabauIl ¥ rpaduKoB.

Ilpakmuka: OCHOBBI TEOPUM TMOTPEUTHOCTEH TNPUMEHSTh TPU BBITOJIHEHUH
HKCIIEPUMEHTAJILHBIX 3a/1a4, MPAKTHYECKUX padoT (¢ HCMOIb30BaHUEM 000PY10BAHUS
«Touxka pocray).

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTU

[TpuBoauTh IpUMEPHI 0OBEKTOB M3yUeHUsT GUUKHU ((PU3NUECKHE SIBJICHUS, (PU3UIECKOE
TeJ0, BEHIecTBO, ¢uiznueckoe mnoje). Habmomath W aHamu3upoBaTh (PU3UUECKHE
sBieHus (PUKCUPOBATH U3MEHEHUSI CBOMCTB 00BEKTOB, CPAaBHUBATHUX U
000011aTh). [103HAKOMUTBCS ¢ SKCHEPUMEHTAILHBIM METOAOM HCCIIEIOBAHUS IPUPO/IBI.
COopka mnpuOOpoB W KOHCTPYKIMH. lcronap3oBaHuE HW3MEPUTEIBHBIX MNPUOOPOB.
BrimotHeHHEe 1Ta0OpaTOPHBIX M TMPaKTHYECKWX padoT. J[marHocTMKa W ycTpaHEHUe
HEUCIIPaBHOCTEH MpuOOpOB. BricTpamBaHWe THUIOTE3 HAa OCHOBAHUU HMMEIOITUXCS
JTAHHBIX.

MexaHuka.

Teopus: PaBHOMEpHOE U HEPAaBHOMEPHOE JBMXKEHUE. | paduueckoe mpencTaBieHne
nBwKeHusa. Pemenue rpaduyeckux 3amad, pacyeT IyTH U CPEIHEH CKOPOCTH

HEpaBHOMEpHOTo JBrKeHUs. [lonstue uHepuuu n uHepTHocTH. LleHTpobexkHas cuia.
[IpumeHeHre NaHHBIX (PU3UUYECKUX MOHATUN B KU3HENEATENBHOCTH 4denoBeka. Cuia
YOPYTOCTH, CUJIa TPEHHUS.

Ilpaxmuxa: WVccnemoBaHWe 3aBHCHUMOCTH CHJIBI yIPYTOCTH, BO3HHKAIOUICH B
Opy>KMHE, OT CTeneHu AedopMmanuu npyxkuHbl. OnpeneneHue kodhduireHTa TpeHus
Ha TpuboMeTpe (¢ ucmoJib3oBaHueM odoopynoBanus «Touka pocra»). MccienoBanue
3aBUCUMOCTH CHJIBI TPEHHUSI OT CUJIbl HOPMAJILHOTO JaBJICHHUS.

Xapaxmepucmuka 0CHOB8HBIX U008 0esIMENbHOCTU:

Ananmu3 Tabmun, rpadgukoB, cxeM. [lonck o0OBSICHEHHsS] HAOIIOAAEMBIM COOBITHSIM.
Omnpenenenrue CBOWCTB MPUOOPOB MO UYEpPTEKaM W MOJETSAM. AHAJIN3 BO3HUKAIOIINX
npoOnemMHbIX cutyanuid. M3o0paxars cucTeMy KOOpAHWHAT, BHIOUpATh TEJIO OTCUETa U



CBA3BIBAaTh €ro C CHUCTEMOM KoopauHaT. Mcmonap30BaTh CHCTEMY KOOpPIMHAT IS
W3YUYCHUS] TPSIMOJIMHEHHOTO JBIWKEeHUs Tena. COopka MpUOOPOB U KOHCTPYKIIUH.
Wcnonb3oBaHue M3MEpPUTEIbHBIX MNpUOOpPOB. BrimosHeHue 7a00paTOpHBIX U
NpakTHYeCKUX paboT (¢ wucnoab3oBaHueM oOopynoBaHusi «Touka pocray).
JlnarHocTvka M yCTpaHEHHE HEHCHpaBHOCTEW MpuOOpoB. BricTpamBaHue rumnorte3 Ha
OCHOBaHHMHM MUMEKOIIMXCS JaHHbIX. KOHCTpyupoBaHue u MoAenupoBaHue. BeinmonHeHne
3a/IaHUi 10 yCOBEPIIEHCTBOBAHUIO NpUOOpoB. PazpaboTka HOBBIX BapHAHTOB OIBITOB.
Pa3paboTka ¥ mpoBepka METOAMKH SKCHEPUMEHTAIbHON paboThl. PaboTa B MalbIx
rpynnax. AHaTU3UPYIOT, BbIOUpAIOT W OOOCHOBBIBAIOT CBOE pEIICHUE, ICHCTBHUSL.
[IpencraBineHue pe3ynbTaToB MAPHOM, TPYNIIOBOM JEATEIBHOCTH. Y YacTUE B IUAJIOTE B
COOTBETCTBHUHM C MPABHIIAMH PEYEBOT0O TIOBEICHHUS.
I'mapocraruka.
Teopua: 3akon Apxumena, 3akoH Ilackans, THUAPOCTATHYECKOE JaBJICHUE,
COOOILAOIIMECS COCY/Ibl, TUAPABINYECKIE MAIIUHBI.
Ilpakmuka: 3a0ayu: BHITAIKUBAIONIAS CUJa B PA3IUYHBIX CHCTEMax; MNpUOOpPHI B
3aja4ax (cooOIIaroIuecss COCyJbl, THAPABIMYECKHE MaIlMHbI, pblYark, OJOKH).
OKCIEepUMEHTAJIBHBIC 33/IaHHUS:
1 )u3mepenue cuiiel Apxumena; 2)u3MepeHre MOMEHTa CUJIbL, AEMCTBYIOLETO Ha phlyar;
3)usmepenne padoThl CUJIbl YOPYTOCTH MpPU MOABEME  Ipy3a C MOMOILBIO
ITOJBHKHOTO WJIM HETIOJIBUKHOTO OJIOKA (€ HCIOJIb30BaHMEM 000pPYyA0BaHUS
«Touxka pocray).
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCIU.
Ananu3 Tabnun, rpagukoB, cxeM. [louck o0OBACHEHHS HAOIIOAAEMBIM COOBITHSIM.
COopka npubOpoB U KOHCTPYKIUH. lcmosb3oBaHue W3MEPUTEIBHBIX MPUOOPOB.
BrinonHenue 11abopaTopHBIX M MPAaKTHUECKUX padoT. JImarHocTMka M yCTpaHEHHE
HEUCHpaBHOCTEN npubopoB. BricTpanBaHue TruMoTre3 Ha OCHOBAaHUU HUMEIOLIUXCSA
nauubeiX. KoHcTpyupoBanume u MojaenupoBaHue. PabGoTra B MalbIX —TpyIax.
AHanu3upyroT, BEIOUPAIOT U 000CHOBBIBAIOT CBOE pelieHue, aeiictsus. [lpencrasnenue
pe3yJIbTaTOB TApHOM, TpyImoBoi jesTenbHOCTH. I[loaroroBka cooOmieHud u
JOKJIa/10B. Y4yacTue B AUAJIOre B COOTBETCTBUH C MPABUIIAMU PEUEBOIO IMOBECHUS.
Craruka.

Teopusa: bnok. Peruar. PaBHoBecHe TBEpPIBIX TEN. Y CIIOBUS PaBHOBECHS. MOMEHT CHUJIBI.
[IpaBuno wmomeHTOB. lleHTp TskecTH. MccnenoBaHME pa3IUYHBIX MEXAHHUYECKHUX
cucteM. KoMOMHUpOBaHHbBIC 3a]a4H, UCTIOJIb3Ys YCIOBUSI PAaBHOBECHSI.

IIpakmuxka: VIzroroBnenue padoTaroieil CuCTeMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCHIU:

Ananu3 Tabmui, rpadgukoB, cxeM. [louck oOBsSICHEHHS HAOIIOMAEMBIM COOBITHSIM.
Omnpenenenrue CBOMCTB MPUOOPOB MO UYepTeKaM W MOJEISAM. AHAIM3 BO3HHKAIOIIUX
npoOiemMHbIX cuTyanuii. Habmronats aeiicTBue mpocThix MexaHu3MoB. [103HAKOMUTHCS
¢ GUBUYECKON MOJEIbI0 «abCOMIOTHO TBEPAOE Teno». Pemarh 3a7aun Ha MPUMEHEHNE
ycioBusl (IpaBujia) paBHOBecUs pblyara. [IpumeHsTh ycnoBue (MpaBuUiio) paBHOBECHUS
ppluara s OOBSICHEHUS JACHCTBUS Pa3IMYHBIX HHCTPYMEHTOB, HCIOJIb3yEMbIX B
TexHuke W B ObiTy. COopka mnpuboOpoB U KOHCTpyKuud. Kcnonb3oBaHue
U3MEpPUTENBHBIX MPUOOPOB. BeinomHeHne 1a00paTOPHBIX W NPAKTUYECKUX PadoT.
JlnarHoctvka M yCTpaHEHHE HeHCHpaBHOCTeW mpuOopoB. BricTpamBaHue rumore3 Ha



OCHOBaHUM MMeEIIUXCs JaHHbIX. KoHCTpynpoBaHue u MojaenupoBaHue. BrinosHeHne
3aJlaHul M0 yCOBEPLIEHCTBOBAHUIO NpHUOOpoB. PazpaboTka HOBBIX BapHAHTOB OIIBITOB.
Pa3paboTka M mpoBepka METOIUKU SKCIEPUMEHTaIbHON paboThl. Pabora B Maibix
rpynnax. AHaJU3upyOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE pEIICHUE, JAECUCTBUS.
[IpencraBienue pe3yiapTaTOB MMApHOM, TIpynmnoBod aestenpHocTd. lloaroroska
coo01eHnit 1 A0kIaa0B. OCYHIECTBISIOT CAMOOLIEHKY, B3aUMOOILIEHKY JESTEIbHOCTH.
VYyactue B guanore B COOTBETCTBUU C NIPABUIIAMH PEUYEBOTO OBEICHUS.

8 Kkiacc

TenoBblie AIBJICHUS.

Temnnosoe pacmmpenue ten. [Iponeccsl I1aBiIeHus 1 OTBEpAEBAHUA, UCIIAPEHUS U
KOHJIeHcaruu. Temonepenayda. BinaxxHOCTh BO3lyXa Ha Pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu:1. Habmonenue tasgHus apaa B Boje. 2.CKOPOCTH UCTIAPEHUS PA3THYHBIX
*uakocten. 3. TemnoBbie ABUTATENN Oy ayIIETO.

Jlabopamopnvie pabomul (¢ HCHOJb30BaHHEM o0opyaoBaHusi «Touka pocray):
1.I3MeHeHus IMHBI Tena MpU HarpeBaHUU U OXJaxJeHuu. 2. OTauBKa napauHOBOTO
congaruka. 3.HaGmonenune 3a mnaBiaeHueM Jbjaa. 4.0Tyero 3aBUCUT CKOPOCTH
ucnapenus xuaxkoctu? 5.HabnroneHue TemionpoBoIHOCTH BOABI U BO3AyXa.
Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCHU
CamocTosATenbHO (OPMYIHUPYIOT IO3HABATEIbHYIO 3aJauy. YMEIT C  MOMOIIbIO
BONPOCOB JOOBIBaTh HEAOCTAIOU[yl0 HMH(popManuioo. Mcnonp3oBaHue M3MEPUTEIBHBIX
npubopoB. BrinonaHeHWe 1a0OpaTOPHBIX U MPAKTUYECKUX paboT. JlmarHoctuka u
YCTpaHEHHE HEHCNpaBHOCTENW NpUOOpPoB. BricTpamBaHue runore3 Ha OCHOBAaHUU
MMEIOIIMXCS AaHHbIX. KOHCTpyrnpoBaHue U MOJenupoBaHue. BoIoIHEHHE 3a0aHui 110
YCOBEPILIEHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX BapuaHTOB ONBITOB. Pa3zpaboTka
U TPOBEpKA METOAMKUA HKCIEPUMEHTaIbHOM paboThl. Pabora B ManbiX TIpynmnax.
AHanu3MupyIoT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE pellieHue, nenctsus. [lpencraBienue
pe3ybTaTOB MAPHOW, TPYNIIOBOM AEATEIBHOCTH. Y YACTHE B AUAJIOTE€ B COOTBETCTBUU C
IIPAaBUJIAMH PEYEBOT0 NTOBEICHHUS.

DileKTpUYEeCKHe SIBJICHMSI.

Muxkpomup. Moaenu aroma, cyuiecrsoBasiive 10 Havyana XIX. Mcropust oTKpbITHS U
JEUCTBUS TajJbBaHUYECKOro 3jeMeHTa. McTopus co3manusi 3aeKTpodOpHON MaIlIUHBI.
OmnpiT BonpTra. DIEKTPUYECKH TOK B AJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM odopynoBanus «Touka pocray)

1. Monenu atomoB. 2. ['agpBaHUYECKHE JIEMEHTHI. 3. DaekTpodopHas

MaiuHa. 4.0nb61Tel BonbsTa u [ManbBanu.
Jlabopamopusie pabomwi:1.Co3qaHue TalbBAHUYECKUX JJIEMEHTOB U3 MOJPYYHBIX
CPEACTB. 2.DNEKTPUUYECKUN TOK B KUIKOCTAX CO3IAHUS «30J0TOIO KIIFOUHKAY.
Xapaxmepucmuxa OCHOBHBIX BUJIOB ACSATEIBHOCTU:
VYhpapisitoT CBOEM MO3HABATENbHOM M Y4eOHOH JEATENBbHOCTBIO IOCPEJACTBOM
IIOCTAHOBKH LIEJIEW, TUIAHUPOBAHUS, KOHTPOJIA, KOPPEKLUMH CBOUX AEHCTBUM M OLIEHKHU
yCHemHOCTH ycBoeHus. CpaBHUBAIOT CIIOCOO U Pe3yJIbTAaT CBOUX JACUCTBUN C 00pa3IoM
- JIUCTOM compoBOoXJIeHusl. OOHapyXHUBalOT OTKIOHEHHUsA. OOIyMBIBAIOT MNPUUYHHBI
OTKJIOHEHHH. OCyIIECTBISIIOT CaMOKOHTPOJb M B3aUMOKOHTpPOJb. Mcnonb3oBaHue



U3MEPUTENbHBIX TpUOOpOB. BrimonHeHne m1abopaTOPHBIX U MPAKTHUECKUX PadoT.
JlnarHocTvka M yCTpaHEHHWE HEHMCHpaBHOCTEW NpuOOpoB. BricTpamBaHue THUIOTE3 Ha
OCHOBAaHMM MUMEIOIIMXCS NaHHbIX. KOHCTpynpoBaHue U MOJAEIUPOBAHHUE.
JIEKTPOMATHUTHBIE SIBJICHHA.
MaruutHoe mosie B BemlecTBe. MarHuTtHas aHoMmanus. MarHutHele  Oypw.
PasHoBunHOCTH AIIEKTPOU3MEPUTEIIBHBIX npuOOpoB. PasnoBunHOCTH
IIEKTPOJBUTATEIEH.

Hemoncmpayuu (¢ ucnojib3oBaHHeM  odopyaoBaHusi «Touka  pocray):

1.HaI‘J'I}I,IIHOCTB IHOBCACHUA BCIICCTB B MAarHuTHOM IIOJIC. 2.Hp€3€HTaHI/II/I O MAalrHuTHOM

nojiie 3eMiiM M O MArHUTHBIX Oypsx. 3. JleMoHcTpamusi pa3HOBUAHOCTEH

AIEKTPOU3MEPUTETBHBIX puOOPOB. 4 HarnsiiHOCTh Pa3HOBUHOCTEN
3JIEKTPOIBUTATEIICH.
Jlabopamopmnvie pabomwi: 1.HccienoBanue pazIMUHBIX — AIEKTPOU3IMEPUTEITBHBIX
npruOOpOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCIU.
VYrpaBisioT CBOeW TMO3HABATEIIbHOM M y4yeOHOW JAESATEIbHOCTHIO MOCPEICTBOM
ITIOCTAHOBKM LIEJIEW, TUIAHUPOBAHUSA, KOHTPOJIA, KOPPEKLINHA CBOUX JEWCTBHUA M OLIEHKH
YCHEIHOCTH ycBoeHUs. CpaBHUBAIOT CIIOCOO U PE3yJIbTAT CBOUX JEUCTBUI C 00pa3ioM
- JucToM conpoBoxAeHUs. OOHApyXHMBAalOT OTKJIOHEHUA. OOAYMBIBAIOT MPUYUHBI
OTKJIOHEHNH. OCYILECTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.
Onruyeckue sIBJICHUS.
McToyHMKM CBeTa: TEIUIOBbIE, JIIOMUHECLICHTHBIE, MCKYCCTBEHHBIE. M3rorosienue
KaMephbl - 00CKypa U UCCIIeJOBaHHE N300paKeHUs C IOMOILBIO MOJeIU. MHOTOKpaTHOe
n300pakeHue MmpenMera B HECKOJIbKUX IUIOCKUX 3epKanax. M3roToBuUTh mepuckomn U ¢
ero IOMOUIbI0 MpoBecTH HaoOmojeHus. lIpakThueckoe HCHOJb30BaHUE BOTHYTHIX
3epKaj. 3pUTENbHBIE WIUIIO3UU, IOPOKAAEMBIE IIPEJIOMIIEHUEM CBETa. MUpaxH.
PasButre BOnOKOHHOM onTUKH. MICIOJIb30BaHNE 3aKOHOB CBETA B TEXHHUKE.
Hemoncmpayuu (¢ ucnosib3oBanueM odopynoBanusi «Touka pocray)
1.Paznuunble HCTOYHUKH cBeTa. 2.M300paxkeHue npeaMera B HECKOJIbKHUX
IJIOCKUX 3epkanax. 3.M300paxkeHne B BOrHyThIX 3epkanax. 4.Mcnonb3oBaHue
BOJIOKOHHOM OITUKMU. 5.YcTponcTBo dboToanmapaTos, KHUHOIIPOEKTOPOB,
KaJICHJOCKOIIOB.
Jlabopamopmnvie pabomul: 1.J3roToBieHne KaMmephl-OOCKypa M HCCIeIOBaHHUE
nU300pakeHust ¢ momomipo Mozenu. 2. [IpakTuueckoe MpUMEHEHHE IJIOCKUX 3€pKall.
3.IIpakTHUeCcKOE HCIIOJIB30BAaHUE BOTHYTHIX 3epKai.4.M3roroBiaeHue mnepuckona u
HAOJIIOJICHUS C TIOMOILBIO MOJEIIH.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCHIU
VYopaBidoT CBOEl MO3HABAaTENbHOM M y4yeOHOW JAEATEIbHOCTBIO MOCPEACTBOM
IIOCTAHOBKM 1I€JIEH, IUIAHUPOBAHUS, KOHTPOJISA, KOPPEKIIMU CBOMX JIEMCTBUM U OLECHKHU
YCHEIIHOCTH YCBOEHHUS. Bppaenstor u  ¢GopMyIHpyIOT TMO3HABATENbHYIO LEJb.
Boigensior  KONMMYECTBEHHbIE XapaKTEPUCTHKH OOBEKTOB, 3aJaHHBIE CIOBaMH.
[IpyHMMAaIOT MO3HABATENIBHYIO II€JIb W COXPAHSIOT €€ MPU BBINOJHEHUH YYEOHBIX
nevctBuid. Oco3HaOT cBoM JieicTBUsI. MIMEIOT HaBBIKM KOHCTPYKTHMBHOIO OOILEHUS B
MaJibIX rpynmnax.
YesoBek 1 npupoaa



ABTOMaTHKa B Halleu >xu3Hu. [IpuMepsl UCIIOJIBb30BaHUs] aBTOMAaTUYECKUX YCTPOUCTB B
Hayke, Ha TmpousBojcTBe M B ObiTy. CpenctBa cBsizu. Pagmo u TeneBuueHue.
AnbTepHaTUBHBIE HWCTOYHHUKU OSHepruu. Buaesl snekrpoctaniuii. HeobxoaumocTb
HYKOHOMUH PUPOJHBIX PECYPCOB M UCIOJIB30BAHUS HOBBIX IKOJOTUYHBIX U O€30MaCHBIX
TexHosorui. Hayka u 6e30macHOCTb JIt0/ACH.

Jlemoncmpayuu:. 1.doToMaTepraibl U CIAUIBI 110 TEME.

Jlabopamopnsie pabomei: 1.VI3yueHne NeMCTBUN CPEJICTB CBSA3H, PAIMOUTEIICBUICHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCU.

CamMocTosTenbHO (QOPMYIHPYIOT TMO3HABATEIBHYIO 3a/Jady. YMEIT (WiIu pa3BHBAIOT)
CIIOCOOHOCTH C MOMOIIBI0 BOITPOCOB T00OBIBATH HEIOCTAIOIIYIO HH(OPMAIIHIO.

9 knacc
Kunemaruka
CriocoObl omnurcaHus MexaHU4ecKoro nBrkeHus. Cucrtema otcuera. [IpsmonuneitHoe
nBrokeHue. [IpsMonuHeliHoe paBHOMEPHOE JBHKEHUE M0 TJIOCKOCTHU. [lepeMenienne u
CKOPOCTh IIPpU  PAaBHOMEPHOM  MPSIMOJMHEHHOM  JBWKEHHMM MO  IJIOCKOCTH.
OtHOCcUTENbHOCTh ABWKEHHS. CloKeHWe JBWXEHUU. [IpuHIUI HE3aBUCHUMOCTH
nekeHud. KpuBonuHeliHoe nBmxeHue. J[BikeHue Tena, OpOIIEHHOTO MO YIJIOM K
ropu3oHTy. PaBHOMEpHOE JBM)XEHUE MO OKPYKHOCTH. YTJIOBas CKOpocTh. [lepuon u
yacTtoTa BpaileHus. CKOpPOCTh W YCKOPEHHE TIPU PAaBHOMEPHOM JIBHKEHUU MO
OKPY>KHOCTH.
Jlabopamopnvie pabomel (¢ MCNMOJIb30BaHHEM 000opynoBanus «Touka pocTay):
N3ydenne pABWKEeHHS CBOOOAHO mMajaromiero Tena. l3yueHue HBUKEHUS 1O
OKPY>KHOCTH.

IIpumepHvie memvl NPOEKMHBIX U UCCIEO008AMENTLCKUX PAOOM!
OnpeneneHne CKOPOCTH PABHOMEPHOTO IBMKEHUS MPH UCIIOJIB30BAHUU TPEHAKEPA
«0OeroBast TIOPOKKay.
HNctopudeckass pEKOHCTPYKIHS OMNBITOB [alniies 1o ONPENeNICHUI0 YCKOPECHUS
CBOOOJHOTO TAJIEHUS TEJl.
[TpuHIMIIBEI paOOTHI TPUOOPOB MJIsi U3MEPEHUSI CKOPOCTEN U YCKOPEHUI.
[IpumeneHue cBOOOIHOTO TACHUS I U3MEPEHUS PEaKIIUK YeIOBEKa.
Pacuer TpaekTopumn ABHKEHUS IEPCOHAXKEN pacckaszoB P. Pacmo.
Xapakmepucmuka OCHOBHbIX 8UO08 OesmelbHOCmU. YTCHUE U OOCYKICHHE TEKCTa
CTaTel HMHTEpPHET-CaliTOB, OOCYXKJIEHHE JAOKIAJ0B M TPE3CHTAlUi, COCTaBICHUE U
perieHue 3a1a4, 00CcyxaeHue crnocoooB perieHus (moaroroka k OI'D o gusuke).
JIlnHaMuKa
Nueprmanbabie cuctembl oTcyera. Cuia. 3akoHsl HproToHa. [[BukeHHE Tena IOf
JICCTBUEM HECKOJIBKUX Cwi. JIBH)KEHME CHUCTEMBbl CBSI3aHHBIX Tel. JluHamuka
PaBHOMEPHOTO JIBM)KEHHUSI MaTepUaTbHOM TOUKH MO OKpY>KHOCTH. Kiacchl cui. 3akoH
BCEMUPHOTO TATOTeHUS. [[BryKeHUE TuiaHeT. VICKyCCTBEHHBIE CITyTHUKH.
Conneunas cucrema. Mcropus pa3Butus npexacrasiieHnid o BeemenHoil. Ctpoenue u
’BOJIIOLMS BeeneHHom.

Jlabopamopuwie pabomel (¢ MCMOJb30BaHHEM 000opynoBannsa «Touka pocTay):

N3mepeHrne Macchl Telna € HCIOJIb30BAHUEM BEKTOPHOTO PpA3JI0KEHUS CHUJIBI.
N3ydeHne KWHEMaTUKUM W JUHAMUKA PABHOYCKOPEHHOrO [IBHKEHUSA (Ha mIpuMepe



MalmuHbl ATByJ1a). MI3ydyeHne TpeHUsl CKOIbXEHHUS.
IIpumepHvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM!
Hctopuueckas pekOHCTPYKUHMs oOnbITOB KylmoHa M AMOHTOHAa 1O OMNPEAECICHUIO
BEJINYMHBI CUJIbI TPEHUS CKOJIbKEHUS. [lepBble HCKYyCCTBEHHbIE CIyTHUKH 3emuid. Kak
OTJIMYAIOTCA MEXAaHWYECKHE IMPOLECChl HAa 3€MJIE OT MEXAHMYECKHX IPOLECCOB B
kocmoce? Temna ConHeunoit cucteMbl. OTKPBITUS HA KOHYHUKE Tepa.
Xapaxmepucmuka OCHOBHbIX 6UO08 OesamenbHOCmU: YTEHUE U OOCYKICHHE TEKCTa
cTaTeil WHTEPHET-CATOB, OOCYXKJICHHE JOKJIAJ0B M IMPE3EHTAllUid, COCTaBJICHUE U
pelieHue 3a7a4, o0Cy>kKJaeHue croco0oB pemienus (moaroroska k OI'D no ¢usuke).
NMnyabce. 3aKoH cCOXpaHEeHUs] UMITYJIbCA
Nmnynsc. M3MeHeHWe wuMITylibca MaTepHalibHOM Touku. Cucrema Ten. 3akoH
COXpaHECHUS UMITYJIbCA.
lIpumepHvie memvl NPOEKMHBIX U UCCTEO008AMENLCKUX PAOOM.:
PeaktnBHOEe nBmkeHue B mpupone. PaccimemoBanme JITII ¢ momompro 3akoHa
COXpPAaHEHUS UMITYJIbCA.
Xapakxmepucmuka OCHOBHbIX 8UO08 OesameNbHOCmU. YTEHUE U OOCYKJICHHE TEKCTa
cTaTell HHTEPHET-CAlTOB, OOCYXIEHHME JOKIAIO0B M TPE3EHTAIMi, COCTaBICHUE U
perieHue 3aaa4, 00CcykaeHue crnocoboB pemienus (moarotoska k OI'D o ¢usuke).
Craruka
PaBHoBecne Tena. MoOMEHT cuiibl. YCIOBUSL paBHOBecHsl TBepaoro Ttena. lIpocteie
MEXaHU3MBI.

Jlabopamopuvie pabomul (¢ HcOAb30BaHHEM 000pyaoBanust Touka pocTay):

Omnpenenenre MEHTPOB MACcC Pa3IMYHBIX TeN (TPU CIOco0a).

IIpumepHvle memovl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:
[IpumMeHeHne MpOCThIX MEXAHU3MOB B CTPOUTEIBCTBE: OT 3EMJITHKH 70 HeOockpeoa.
HccnenoBanre KOHCTPYKIIUH BEJIOCHUIIEAA.
Xapaxmepucmuka OCHOBHLIX 8U008 OesamelbHOCmuU. YTEHHEe M OOCYKIEHHE TEeKCTa
cTaTel WHTEPHET-CalTOB, OOCYXKJICHHE IOKJIAI0B M IIPE3CHTAIlMM, COCTaBJICHHUE U
pereHue 3aaa4, 00Ccy)aeHue crnoco6oB pemienus (moarotoska k OI'D o dusuke).
Mexanuveckue KoJieO0aHNS U BOJTHBI
Mexannueckue kosiebanus. [IpeoOpazoBaHue SHEPrUU MPU MEXaHUUECKUX KOJICOaHUSIX.
MaremaTudyeckuii W TPYKUHHBIM  MasTHUKH. CBOOOJHBIE, 3aTyxalolmue |
BBIHYXJCHHbIE KoyieOaHus. Pe3onanc. MexaHuueckue BOJHBI. JliMHA W CKOPOCTH
BOJIHBI. 3BYK.

Jlabopamopuwvie pabomul (¢ ucnoab3oBaHueM 00opynoBanus «Touka pocray):
N3ydenue koiaebaHu HUTSTHOTO MasiTHUKA.
Ipumepnvie memol nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
CtpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHI. KoiebaTenbHbIe CUCTEMBI B TIPUPOJIC U TEXHUKE.
Xapakxmepucmuka OCHOBHbIX 6UO08 OesmelbHOCmU. YTEeHUE U OOCYXKICHHE TEKCTa
cTaTell HHTEpPHET-CalTOB, OOCYXJEHHE MAOKJIAJ0B M NpPE3EHTAlMi, COCTaBJIEHUE H
peleHue 3aaad, o0cyxaeHue crnocoooB pemrenus (moarotorka k OI'D nmo dusuke).
DJIEKTPOMATHUTHBIE KOJIeOAHHUS M BOJHBI
[lepemennsbiii snekTpuueckuii Tok. KomebatenbHbI KOHTYp. BBIHYXIEHHBIE U
cBoOOIHBIE DM KOneOanusi. DM BOJIHBI M KX CBOMCTBA.
IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:



[TpyHUIMOBl paguoOCBA3M W TeneBuAeHUs. Bumsaue OM wH3IydyeHUN Ha JKHUBBIC
opranu3Mbl. I3roToBiieHHE YCTAaHOBKH JUIsl IEMOHCTpALMK ONbITOB T0 DOMU.
OnekrpomarauTHoe usiydyeHue CBY-neuu. Hcrtopuyeckas peKOHCTPYKIMS OIBITOB
Awmrepa.
Xapakxmepucmuka OCHOBHbIX 8UO08 OesameNbHOCmU. YTeHUE U OOCYKJICHHE TEKCTa
cTaTell HMHTEpPHET-CATOB, OOCYXIECHHME JOKIAI0B M NpPE3EHTAlMi, COCTaBJICHUE U
penieHue 3aaa4, 00Ccyx)aeHue crnocoboB pemenus (moarotoska k OI'D o ¢usuke).
OnrTuka
Hctounuku csera. JleficTBUsS cBeTa. 3aKOH MPAMOJIMHEMHOTO PACHpPOCTPAHEHHS CBETA.
3akoH oTpaxkeHus cBera. llocTpoeHne wu300pakeHU B IIJIOCKOM 3€pKaje. 3aKoH
MPEJIOMIICHUSI CBETa Ha IUIOCKOM TpaHMIE JABYX OJHOPOJHBIX MPO3PAYHBIX CPEM.
[Ipenomnenue cBera B npusMme. Jlucnepcus cBera. fIBIEHME NOJHOTO BHYTPEHHETO
orpaxxeHus. Jlunzpl. Tonkue nunH3bl. [locTpoeHne M300pakeHU, CO31aBAEMbIX TOHKUMU
nuH3aMH. ['na3 u 3penne. Onruyeckre npudopsI.

Jlabopamopnwvie pabomol (¢ MCMOJb30BaHHEM 000pynoBanusa «Touka pocTay):
DKCIIepUMEHTaIbHAs IPOBEPKA 3aKOHA OTPaKEHUS CBETA.
N3mepeHne nokasareis NpeioMIIEHNs BOJBI.
N3mepenne poKycHOTo pacCTOsTHUS COOMPAIOIIEH JIMH3BI.
IIpumepHvle memobl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM
Hcropust ucciieioBaHus CBETOBBIX sBIEeHUH. Mcropuueckas
PEKOHCTpYKIUs  Teneckona  [amwmes. N3rorosnenne
KaJIEUI0CKOTA.

Xapaxmepucmuka OCHOBHbBIX U008 OesimenbHOCmU: YTEeHHE U OOCYXKICHHE TEeKCTa
cTaTed WMHTEPHET-CalTOB, OOCYXICHHE JOKIQJO0B W MPE3SHTAllMi, C OCTaBJICHUE WU
penieHue 3aja4, 00cyxaeHue cnocooos pemieHus (moaroroska k OI'D o gusuke).
du3zukKa aToMa M aTOMHOIO0 s/Ipa

Crpoenue aroma. [lormomenne u ucnyckanne cpera atomaMu. ONTUYECKUE CIEKTPHI.
Omneitel  Peszepdopna. Ilnanerapnas wmonens aroma. CTpoeHHE aTOMHOTO sapa.
3apsI0BOE U MAacCOBOE YMCIA. SnepHble CUiIbl. DHEPTUSl CBA3M aTOMHBIX sIEp. 3aKOH
paauoakTUBHOTO pacnana. Anbda- u Oerta-pacnaanl. [IpaBuna cmenienus. SnepHbie
peakiuu. Jlenenue u cuHTe3 anep. AnepHas snepretruka. Mcrounnku suepruu ConHua
v 3Be3]. Perucrpauus siaepHbIX U3nydeHUW. BiusHUE paivOaKkTHBHBIX M3JIyYECHHH Ha
YKUBBIE OpraHU3MBbI. J[03UMeTpus. DKOJIOTHUECKUE TPOOIEMBI SIEPHONU SHEPTETUKH.
Ipumepnvie memol nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropus n3ydeHus aroma.

N3mepenne KII/I conmneunoii 6atapeu.

HeBuaumele u3iydeHus B CIEKTPE HArPETHIX TEIl.

Xapaxmepucmuka OCHOBHLIX 6U008 OesamelbHOCmU. YTEHHEe M OOCYKIEHHE TEKCTa
CTaTell HHTEPHET-CANTOB, OOCYXIECHHME JOKIAIOB WM TPE3EHTAIMi, COCTaBICHUE U
pelieHue 3a7a4, o0CyKJaeHue croco0oB pemienus (nmoaroroska k OI'D no ¢usuke).
@opmMbl Oprasu3anum 00pa3oBaTeJIbHOI0 Mpouecca:

- TpynmnoBasd;

- UHAUBUlyaJIbHAas;

- ¢poHTANTBHAS.

Beaymuerexsosioruu:



Hcnonp3ytoTcss S7IEMEHTHI  CIEAYIONUX TEXHOJOTHUH: TMPOEKTHAs, MPOOIIEMHOTO
oOydeHusi,  WH)OPMAITMOHHO-KOMMYHUKAITMOHHAS,,  KPUTHYECKOTO  MBITIUICHHUSI,
poOJIEMHOr0 1Uaiora, UTPoBasl.

OcHOBHBIE MeTOABI PA0OTHI HA YPOKeE:

Benymmmu ~ metomamMu  0O0y4yeHHMsS  SIBISIIOTCS:  YaCTUYHO-TIOMCKOBOW,  METOJ
MaTeMaTUYECKOr0 MOJICIUPOBAHUSI, aKCHOMATUYECKUM METO/I.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISIETCS JOTIOJTHUTEIBHBIM, TO OTMETKA B 0ajuiax HE CTaBUTCH.
Yyammiicst y9uTCsl OTICHUBATh CE0S ¥ IPYTUX CaM, 9TO TIO3BOJISIET Pa3BUBATh YMEHUS
caMOaHaJIN3a U CIIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITENIbHOCTH, KAK CBOMCTBY JIMYHOCTH
yyamierocs. BbIsiBIIeHHE TPOMEXKYTOUHBIX M KOHEYHBIX PE3YyJIbTATOB Yy4YaIIUXCS
MPOUCXOJUT Yepe3 MPAKTUUECKYIO ACATEIbHOCTD; 3a4ETHBIE paOOTHI:

¢ TeMaThueckas moj0opka 3a7a4 pa3IMyHOTO YPOBHS CIOXKHOCTH C IMPEIACTaBICHUEM
pa3HBIX METOJIOB PEIICHUS B BHUJE TEKCTOBOI0 JOKYMEHTA, NMpe3eHTauuu (udui-
AaHMMAIUH, BUIEOPOIUKA 1 Webh-cTpaHubl (caiTa)

* BBICTaBKa IIPOCKTOB, MTPE3CHTALIN;

* JICMOHCTpAIlUsl SKCIIEPUMEHTA, KAYECTBEHHOM 3a]]Ja4M C Kau€CTBEHHBIM (YCTHBIM WJIH B
BUJIC TIPWIOXKEHUS, B TOM YHCIE, IIPE3CHTAIlMEN) OMUCAHUEM TIpoliecca Ha 3aHSTHH,
dbecTrBaje YKCIEPUMEHTOB; PU3NUECCKUE OJIMMITUAIBI.



KanengapHo-temaTu4eckoe miaHUPOBaHUe 7/ KJacc

HazBanue Tema ypoka Koa | OcHoBHBIE Buawi | Ucnosib3oBa
paszzena uuec | 1esiTeJIbHOCTH HA yPOKe HHe
TBO o0opynoBaH
yaco Usl eHTpa
B €CTeCTBEHHO
HAY4YHOMH
HaNPaBJIEHH
ocrei
«Touka
pocTay
BBognoe 3amstme. Llemm u | 1 [IpuBonuTe npumeps! 00bekTOB | KomnbroTepH
3amaun  Kypca.  TexHuka uzyueHus ¢usuku (puszndeckue | oeo0opyaoBa
BBenenne | Gesomacuoctn. SBJIIEHUS, (PU3UUYECKOe  TeJo, | Hue
(19) BEIIECTBO, (U3UYECKOE TI0JIe).
Poab Cucrtema eIuHHMII, TOHATHE O | 1 SBnenus (puxcupoBats | KomnbroTepa
IKCIEPUM | MPSMBIX u KOCBEHHBIX U3MEHEHUs CBOMCTB OOBEKTOB, | 0e000py/10Ba
eHTa B | U3MEPEHUAX CpaBHUBATh HUX M 0000IIATh). | HUE
JKM3HHU [To3nakoMuThHCS c
yesqoBeka | Ousnueckuii  sxcrepument. | 1 IKCTIICPUMCHTAIBHBIM ~ METOJIOM |  O0Opy10B
(3u) Bust (du3nUecKoro HCCIJICOBaHU pUPOIbI aHue
HKCIIEPUMEHTA. (BocTipon3BOANTH, (HPUKCHUPOBATH TUTS
[lorpemHocTh  WM3MEpEHMUS. M3MEHEHUS CBOMCTB OOBEKTa, | JIeMOHCTp
Buaet MOTPEITHOCTEN aQHAITM3UPOBATh. Coopka | amwmit
MU3MEpPEHHUS. npuOOpoB U  KOHCTPYKIIHH.
Pacuér HOTPEUTHOCTH Hcnons3oBanue
U3MEPEHHSL. U3MEPUTEIIbHBIX puOOpOB.
JlaGopaTtopHnast pabota 1 Brinmonnenue 1mabopaTopHBIX H O6opyL[OB
«3mepenue o0BeMa IPaKTHYCCKUX pa60T . aHHue I
TBEpaoro tena». IlpaBuna Jluarnoctuka W yCTpPaHEHHUE JlaboparopH
oq)opMneHHﬂ JIa60paTopH0171 HeI/ICHpaBHOCTeﬁ HpH60p0B. BIX pa60T H
padoTHI. BricTpauBanne  runore3  Ha VUCHIYECKUX
OCHOBaHUU MMEIOIINXCS
QHHBIX. OTIBITOB
Mexanuk | PaBHOMepHOE u 1 AHanu3  Tabnun, TpaduKoB, Ob6opynos
a (8u) HEPAaBHOMEPHOE cxem. Ilouck  oOBsICHEHUS aHue s
JIBUKEHMUSI. Ha0JII01aeMbIM COOBITHSIM. | JTAOOPATOPHBI
['padmyeckoe mpencrasienue | 1 Onpenenexnue CBOMCTB | x paGor
JIBVKCHHUSL. npuOOpoB MO  yepTexam U VIEHHIECKHX
Pemenue rpagudeckux | 1 MOnENAM. Anamms | on (na
3a/1a4, pacueT MyTH u BO3HHUKAOIINX POOJIEMHBIX 5
cpenHen CKOpPOCTH cutyarnuii. M300paxkats cucremy ase
HEPABHOMEPHOT'O JIBHIKEHHSL. KOOpAMHAT,  BIOMpaTh  Tejo KOMIUICKTOB
oTcuéta M cBsaseBaTh ero ¢ Wit OI'D)
ITousitue WHEpIUU U 1 CICTEMON KOOpAHUHAT.
UHEPTHOCTH. lcnosnb30BaTh CUCTEMY
LlenTpoOerkHas cuia. KOOpIWHAT  IJId  M3Y4CHHA
Cunar  ymnpyrocru, cwia | 1 IPAMOJIMHEHHOTO JIBIXKCHUS TeNa.  QGopymoB
peHust CGopka npubopos U anume 1




JlaGopaTopnasipaboTa KOHCTPYKIIMA. Ucnonb3zoBanue| 1abopaTopHbI
«MccnenoBanrne3aBUCUMOCTH M3MEPUTEIBbHBIX npubOpoB. x  paGor U
CHJIBIYIPYTOCTH,BO3HUKAIOIIE BrimonHenue 1abOpaTOpHBIX 1| VYEHIYECKHX
HBIIpYKUHE,0TCTeneHu1ehop MPAKTUYECKUX pabor. omsrros  (ma
MAaIMUTIPYKUHBD. J/lnarHocTMka W yCTpPaHEHUE
HEeHCIpaBHOCTEH npuOOpOB. Gaze
BeicTpauBanue ~— rumore3  Ha| KOMIUICKTOB
JlaGoparopHasipaboTa OCHOBaHUH umeroruxcs | st OI'D)
«Onpenenenue naHHbiX. KoHcTpyupoBanue 4
KoadumeHTa MOJICJINPOBAHUE. Brinonnenue
Tpenus Ha TpubomeTpe». BaJaHUIi IO YCOBEPILIEHCTBOBAHUIO
JIaboparopnas pabora npuobopos.  Paszpaborka HOBBIX| OGOpyHOB
«HMccnenoBanne 3aBUCUMOCTH BAPUAHTOB ONBITOB. PaspaboTka u| anme s
CWJIBI  TpEHUS OT  CHIJIBI MpoBepKa METOAUKH| j1a00paTOpH
HOPMAaJIbHOTO JTaBIICHHS. OKCIIEPUMEHTAIILHOM paboTHL| BIX paboT U
Pabota B MajbIX  TIpyNnax. y4eHHYeCK
IAHATM3UPYIOT,  BBIOMPAIOT  H| MX OMNBITOB
00OCHOBBIBAIOT CBOE  peEIICHHE,
ENCTBHUS. IIpencraBnenue
pe3yIbTaTOB MapHOH,
rpyHHIoBOH JeSITeNbHOCTH.
'Yyactue B Jasnore B
COOTBETCTBUU C  IpaBUIAMHU
[PEUEBOT0 TIOBEICHUS.
I'mapocra | [InotHocTh. 3amaua  wmapd Ananu3  Tabmun, rpaduxos, | O60pynoBaH
THKa I'epona cxem. Ilowck  oOBsICHEHUS | W€ s
(124) Pemenue 3a1a4 NOBBIIEHHON HAOTIOaeMBIM COOBITHSIM. | JIMOHCTpAI
CIIOKHOCTH Ha pacHer Omnpenenenue cBoitcrs | A
IUIOTHOCTH BEIIECTBA.
puOOPOB MO YepTexKam U
Pemrenue 3amay moBLIIEHHON A O6opynoBanu
CLOKHOCTH MozensiM. AHanus BOSI—\I’I/IKaIOHII/IX e s
JlaBneHue KHJIKOCTH Tasa. mpoOneMHbIX cuTyauuit. Coopka JI€MOHCTpaIH
3axon IlacKkas npubOpOB U KOHCTPYKIHMH.| »
CooGmaromnuecs CoCy/Ibl. Hcnonb3oBaHue HM3MEpPUTEIbHBIX
JlaboparopHas paboTa pubOpOB. Brimonsenne,  OGopynos
«M3roroBienue 1ab0paTOPHBIX U TPAKTUYECKUX| aHue IS
MOZCIIH pabor. JlmaraocTuka I1ab0PaTOPHBIX
(bonranay yCTpaHEHUE HechpaBHOCTeﬁpa60T 1
JlaGopaTtopHnas pabota IpEGopoB VICHUIECKUX
«M3roroBnenue ) ONBITOB  (Ha
MOIEITH BricTpanBanne rumnore3 Ha 6aze
dboHTaHA» OCHOBAaHNH UMCIOIIUXCA [k oMIITIEKTOB
3akoH [lackains. JlaBinenue B nanHbIX. KoHCTpynpoBanue u st OI'D)
JKAJIKOCTAX U rasax. MoenrpoBanue. Pabora B MabIX
I'uppaBnuyeckue MarivHebI. rpymax. AHATH3UPYIOT
Coo0mIarniecs: CoCyIbl. .
BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
Brrrankusaromias cHuJia. . O6opynoB
3akoH Apxumena. peteHue, ACUCTBIA) o 1ne IS
Jla6opaTopHas pa6ota Ilpencrasnenne PESYIBTATOR  neponctp
«BrrsIcHEeHHE YCIIOBUS HIapHOM, IPYIIOBOH anuin




TUTABAHHUSI TETI. JIeATeTLHOCTH. [TonroroBkd OOGopy0B
COOOIICHUH U aHue Ui
JIOKJIaJIOB. Y4acTue B JUaJIoTe B naGoparopH
COOTBETCTBUU c bIX pacoT u
YYEHUYECK
paBUJIaMU pedeBoro JIX OIIBITOB
Biok 3amau  Ha  3aKOH HIOBCACHUA. O6opy 0B
ITackans, aHue st
3akoH Apxumena. JIEMOHCTP
brnok 3amau  Ha  3aKoH ATyt
[Tackans, 3akon Apxumena.
Cratuka | biok.Psiuar. Anamm3  Tabmun, rpadukoB, | ObopynoBaH
(10 v) CXEM. Ilonck  oOBsicHeHHUA | we I
PaBHoBecHe TBEpABIX TelL HaO0JII0JaeMbIM COOBITHSIM. | IEMOHCTpAIN
MomenT  cunbl.  IIpaBuiio OrnpejeneHue CBOICTB | i
MOMCHTOBE. nprOOPOB MO YePTEkKaM U
Hentp TSDKECTH. MOJIEIISIM. AHaTH3 O6opynoBan
Hccnenosanne  pasnnyHbIX BO3HUKAIOIIUX  MPOOJIEMHBIX ue T
MEXaHHUYECKUX CHCTEM CHTYAIIHiA. Habmozxats | nemoncrpan
KomOunupoBanHsie 3amayd, NeiicTBHE IPOCTBIX | pyi
HCIOIB3Ys ycaoBus MexaHu3MOB. [lo3HaKOMUTHCA
PaBHOBECHS. ¢  (¢uzmyeckol  MOJEIBIO
KomOunupoBanuele  3am1auu, «abCOMIOTHO TBEPAOE TEJION.
HCIOJIB3Ys yCIOBHsA Pemiate 3aga4u Ha
PpaBHOBECHA IIPUMEHEHUE yCIIOBUS
JlaGoparopHas pabota (mpaBuia) paBHOBECHS O6opynos
«M3roroBrnenue paboTaromieit poryara. [IpumeHsTH ycnoBue aHue JUIst
CHCTEMBI OJIOKOB. (TIpaBMIIO) paBHOBECHS pbldara | JIADOPATOPHAI
Odopmnenue UIE  OOBSICHEHHS [EHCTBUSA X pabor u
paboTHL pPa3IUYHBIX ~ WHCTPYMEHTOB, | YUYCHHYCCKHX
Pabota HaJI IIPOEKTOM MCIIOJIb3YEMBIX B TEXHHUKE W B | ONBITOB  (Ha
«bokn». ObiTy. COOpKa IpuGOPOB U Oase

JlaGoparopHas pabota
«3rotoBnenne padoTaromei
CHUCTEMBI OJIOKOBY.

JlaGopaTtopHnast pabota
«3rotoBnenne padoTaromeit
CUCTEMBI OJIOKOBY.

Odopmnenue paboThl.

3anuTa MpoeKTOB.

KOHCTpyKuui.  HMcnosp3oBanue, KOMILIEKTOB
M3MEPUTEIBHBIX IPHOOPOB. s OT'D
BrimonHnenue mabopaTOPHBIX U
MPaKTHYECKUX pabor. | O6Gopynos
JluarHocTuka ¥ yCTpaHEHHWE | aHHe IS
HEUCTIPaBHOCTEN npubopos. | JlaboparopH
BricTpauBanue  rumore3  Ha | BIX paboT u
OCHOBaHUH UMCIOIIHNXCS | YICHUIECKUX
naHHbIX. KoHCTpyHnpoBaHue U | ONBITOB
MojienupoBanue. Beimonnenune | KommnprotepH
3aJaHuN o | oe
YCOBEPIIICHCTBOBAHUIO obopynoBaHU
pubopoB. PazpaboTka HOBBIX e

BapuantoB ombiToB. PazpaboTka

u poBepKa METO/IUKH
AKCTICPUMEHTATbHON paboTHI.
PaGota B MaublIx TIpymmax.
AHaMM3UpPYIOT,  BBIOMpAIOT U

00OCHOBBIBAIOT CBOE peIlIeHHE,

NEUCTBUSL. IIpencraBnenue




pe3yabTaToOB MapHOM, IPYNIIOBOU

JIEeITEIbHOCTH. ITonroroBxa
co0O0IIeHn I u JIOKJIAJIOB.
OcCymIecTBISIOT CaMOOIICHKY,
B3aMMOOIICHKY IEITENLHOCTH.
VYuactue B ajore B
COOTBETCTBUM C  TIpaBHIaMHY|

PEYCBOI0 NMOBCACHMS.

KanengapHo-temaTu4eckoe njiaHupoBaHue 8 Kjacc

Ha3zBanue Tema ypoka Koa | OcHoBHBIE Buabl | Ucnosb3oBan
pasaena nuec | /lesiTeIbHOCTH HA YPOKe ue
TBO 000opy10BaHN
yaco sl eHTpa
B €CTEeCTBEHHO-H
ay4Hoil "
TEXHOJI0TH4eC
Ko
HanpaBJIEeHHO
creii «Touka
pocrtay
BBonnoe 3anstue. Llenmu u |1 CamocrosarensHo popmynupytor | ObOopynosa
Temnossle | 3amaun  Kypca.  TexHuka TO3HABATEIHHYIO 3aayy. | HUE JUTSt
aBeHus | O€30TACHOCTH. VYMET € MOMONIbIO BOIMPOCOB | JEMOHCTPAIL
N0OBIBaTh HEJOCTAOIYIO | U
Pa3znoobpazue TeroBbIX | 1 uHpopmanuto. HMcnonezoanue | Ob6opyaoBa
SIBJICHUH. TemnoBoe HW3MEPUTEIIBHBIX npuOOpOB. | HHE JUIS
pacuIMpeHue Tel. BeinonHenne 11a00paTOpHBIX M | JEMOHCTpAIl
MPaKTUYECKUX pabot. | wi
JlaGoparopHas paboTa 1 Juarnoctuka ©  ycTpaHeHue | OGopyaoBa
«I3MeHeHus JUIMHBI Tella pU HEUCIIPaBHOCTEH MpruOOpOB. HUE I
HarpeBaHUU U OXJaXJICHUW. BrictpanBanue — rumore3  Ha | 1abOpaTOPHBIX
OCHOBaHUH UMCIOIIHUXCSA | paboT "
nanHbix. Koncrpyupoanue YYEHUYECKHIX
¥ MoJieTTupoBaHue. BBIMONHEHNE | onbITOB
Terutonepenaya. 1 3alaHUI no |  OGopynoBa
HaOmronenune YCOBEPILIECHCTBOBAHHIO HHUEC 1A
TETIONPOBOJHOCTH BOJBI U HpH60p0B- Pa3pa60TI<a HOBBIX JEeMOHCTpal
BO3/yXa. BapUaHTOB OMBITOB. Pa3zpaboTka ui
U MIPOBEPKA METOIUKHU
JlaboparopHas paboTa 1 SKCIIEPUMEHTAIILHON PabOTHI. O6opynoBa
«3mepenue yaenpbHou Pabora B MaJlbIX rpynrax. HHE JJIs1
TEIUIOEMKOCTH PA3IMYHBIX Ananusupyrot, Beibuparor u 1ab0paTOPHBIX
BELIECTBY. 000CHOBBIBAIOT CBOE PEIICHUE, pabor n
IInaBneHne n otBepaeBanue. | 1 perictus. llpencrasienue YUEHHYECKUX
Jla6oparopHas pa6ora pe3yNIbTaTOB NapHOI, ONBITOB  (Ha
«OTIMBKA TPYIIIIOBOM ACSATEIHHOCTH. 6a3e
napamHOBOTO COJIATUKA» Yuacrue B auajore B KOMILIICKTOB

COOTBCTCTBHUH C ITpaBUJIaMH

st OI'D)




JlaboparopHaspaboTa pEeYeBOro NOBEACHUSI. O6opynosa
«Habnronenue 3a HUE [
MJIaBJICHUEM 1ab0paTOPHBIX
JIbJA) pabor u
YUYEHUYECKHUX
OTIBITOB
Pemienne onummnuaaHbx O6opynoBanue
3a1a4 Ha ypaBHEHUE TUIs
TEIJIOBOTO OasiaHca JIEMOHCTpALINI
Pemienne onummnuaaHbx O6opynoBanue
3aJ1a4 Ha pacuér TUIS
TETJIOBBIX TIPOLIECCOB JIEMOHCTpALIHIT
JlaGopaTtopust
KpucTaJiorpadum.
Hcnapenue u KoHIeHCALIUS. O6opynoBanue
TUIS
JIEMOHCTpALUH
CoctaB atmocdepsl, O6opynoBanue
HaOJII0ICHHE TIEPEX0aA TUIst
HEHACBHIIICHHBIX 11apOB B JEMOHCTpAIHii
HACBIIIICHHBIE.
Brnaxxnocte  BO3myxa — Ha O6opynoBanue
Pa3HBIX KOHTHHEHTAX TUTSt
JEMOHCTPALNI
Onextpuud | Mukpomup. Mozaenu atoma, 'YipaBisioT CBOEH Obopynosa
ecKHUe CYILIECTBOBABIIIKME IO HAaYyaa MO3HABATENIBHON ¥ y4eOHOMU HUE TUIS
apnenns | XIXB. IEeSATENbHOCTHIO TOCPEICTBOM JIEMOHCTpAIL
MOCTaHOBKH TeNeH, ui
Uctopus OTKPBITHS u MJIaHUPOBAHMUS, KoHTpoJis, | KommbroTepHo
JIEUCTBUSA KOPPEKLMHU CBOUX IEUCTBUU U e
lanpBanMYEeCKOTO AIEMEHTA OIICHKY YCIIEIITHOCTH YCBOCHHSI. 060pyHOBaHIe
Ucropus cozpanus CpaBHMBAIOT croco0 u
31eKTPOoOPHON MAITUHBI [pE3yabTaT CBOMX JIEUCTBHM C
oOpasiom — JUCTOM
OIBITHI Bonbra. COIIPOBOKIECHMUS. Komnsrorepno
DNEKTPUUECKUI OOHapYKUBAIOT OTKIOHEHHUSL. e
TOK B DJICKTPOJIMATAX. O01yMBIBAOT TIPUYMHBI o0opy10BaHuE
Permrenue omummnmagHbeIx OTKJIOHEHUH. OCYIECTBIAIOT O6opynoBanue
3a/7a4 Ha 3aKOHbI CaMOKOHTPOJIb H ISt
IOCTOSIHHOI'O TOKa B3AMMOKOHTPOJIb. JIEMOHCTpALIUI
Hab6nronenue 3aBUCUMOCTH Hcnonp3oBanne O6opynoBanue
COIPOTUBIICHHUS IIPOBOJAHUKA M3MEPHTENbHBIX TIPHOOPOB. TUTSt
OT TEMIIEPATYPHI. IBrImostHeHNE Ha60paT0pHI)IX n I[eMOHCTpaHHﬁ

MPaKTUYeCKUX paboT.




JlaGopaTopnasipaboTa 1 /InarHocTrka u ycTpaHeHue O6opynoBa
«OmpeneneHue CTOUMOCTH HEUCIPAaBHOCTEH MpUOOPOB. HUE JIIs
U3pacX0JI0BaHHOU BricTpanBaHue TUIoTE3 Ha 71a00paTOPHBIX
AIIEKTPOIHEPTHH U OCHOBaHUU HUMEIOIIUXCS pabor "
110 MOIIHOCTH TOTPEOUTEINS U imanHbIX. KoHCTpyHpoBanue u YYEHUYCCKUX
10 CYETUUKY MOJIeTTUPOBaHUE. OTIBITOB (Ha
Oaze
KOMIUIEKTOB
st OI'D)
Y1paBisoT cBoOEi O6opynoBa
Perienue onumIMaHbIX 1 MO3HABATEIIbHOM U yueOHOU HUE I
3a/1a4 Ha TEIUIOBOE JICHCTBUE NesITeIbHOCTBIO  TTOCPEICTBOM JIEMOHCTpAII
TOKa [IOCTaHOBKH LeNei, un
TUTAHUPOBAHMSI, KOHTPOJIS,
DNeKTpOMAarHuTHbBIC SBICHUS. | 1 KOPPEKIIMK CBOMX JCHCTBHIA U ObopynoBanue
DNEeKTPOU3MEPUTETbHbBIE OIICHKH YCIICIITHOCTH YCBOCHHS. JUIS
PUOOPHI. CpaBHUBAIOT croco0 U | IEMOHCTpaIui
MarnutHas aHomaius. | 1 [pE3yJIbTAT CBOUX JIHCTBUH C OO6opynoBanue
MarauTtHbIe o0Opasiom — JUCTOM | qyig
Oypu COTIPOBOXICHHUSI. JIeMOHCTpAITHiA
PasnoBugHoCTH 1 OOHapYKUBAIOT OTKIOHEHHSL.
AJIEKTPOJIBUTATEIICH. OO01yMBIBaIOT IPUYUHBI
OTKJIOHEHHH. OCyIIeCTBISIOT
CaMOKOHTPOJb U
B3aMMOKOHTPOJIb.
CeeroBbie | McrouHnukucBeTa:Temnosbie,1 | 1 YTpaBisitoT cBOeH O6opynoBa
sBIleHus | FOMUHECIICHTHBIE MO3HABATEIbHOM U yueOHOU HUE
DkcnepuMeHT, HabmoaeHne. | 1 NEATEIIbHOCTHIO MOCPEICTBOM JUISt
MHorokpatHoe u300pakeHue MOCTaHOBKH LeNei, JIEMOHCTpAII
npeaMeTa B HECKOJBKUX ITAaHHUPOBAHUS, KOHTPOJISA, ui
IUIOCKUX 3epKaiax. KOPPEKIMU CBOUX JICHUCTBUH U
OIICHKH YCIICIITHOCTH YCBOCHHS.
WsrotoButh mepuckon u c | 1 Beigensaror  u - popmynupyroT | OGopypoBaHue
€ro IOMOIIIbIO MIPOBECTH MO3HABATEIBHYIO nenb. | s
HaOJTI0ICHUS BeIensoT  KOJIMYECTBEHHBIE | JEMOHCTpPAIANA
IpakTHHeckoe 1  [XapaKTepHCTUKH 00BEKTOB, | OGOpymOBaHNUE
Hcnonms3oBanneB 3a/laHHBIEC CIIOBAMHU. ISt
OTHYTBIX3EpKal HpI/IHI/IMaIOT IMO3HAaBaTCJIIbHYIO ,Z[GMOHCTpaI_[I/Iﬁ
3pUTenbHbIE WLTIO3UH, 1 ETb MW COXPAHAIT €€ TpHU O6opynoBa
IIOPOXKJaeMbIe IBBITIOJTHEHU U yqe6H51x HUE
IPETOMIIEHUEM CBETA. nerictuid.  OCO3HAIOT  CBOM TUIst
Mupaxu. mefictBus.  MIMeroT  HaBBIKHA JIEMOHCTpAIL
Pa3zButne BOJIOKOHHOM | 1 KOHCTPYKTUBHOTO OOLIEHHsA B 12471
OIITHKH MaJIbIX TPYyIIax.
Hcnons3oBaHne 3aKOHOB 1
cBeTa B
TEXHHUKE
Hayka ABTOMATHKA B HameH xXu3Hu. | 1 CamocrostensHo Gpopmysupyior | KommbrorepHo
BIKH3H Panuo u TeneBunenue 1 MO3HABATEIBHYIO 3amady. | €
" ANbTEpHATUBHBIC HCTOUYHUKH | 1 Ymeror (unu pa3BHUBAIOT) | 000PYAOBaHUE
SHEPTHH. Bunaer CIIOCOOHOCTD c [IOMOILIIO
AIIEKTPOCTAHIIUN BOIIPOCOB NOOBIBaTh




Hayxka ceronns. Hayka u
0€30I1aCHOCTb JIHOJEH.

HEJOCTAIONTYI0 HHPOPMAIIHIO. ‘

KanengapHo-temaTudeckoe nmiaHupoBanue 9 Kiacc

HazBanmue Tema ypoka Koa | OcHoBHBIEBUABIAEATEILHOCTH | UcnoanL30BaHu
pa3nena H4Yec | Ha ypoke e
TBO 000pya0BaHUsA
4aco HEeHTpa
B €CTeCTBEHHO-
HAY4YHOI "
TEXHOJIOTHYECK
oii
HaNpaBJIEHHOC
TeH «Touka
pocTay
BBomnoe 3amstue. Llemm u | 1 CamoctosrensHo hopmynupyroT | KommnbroTepHoe
BBenenue | 3amaun  Kypca. Texnuka II03HABaTCIIbHYIO 3amady. | obopynoBaHue
(14) 0e30I1aCHOCTH. YMEIT ¢ MOMOIIBIO BOIPOCOB
Kunemart | CriocoObl onrcanust 1 N0OBIBaTh HenocTapmyo | ObopynoBanue
uKa (749) | MEXaHUYECKOTO JIBUKEHUS uHpopMmanmio. Mcmons3oBaHue | s
U3MEPUTEIBHBIX MpUOOPOB. | AEMOHCTpaALUU
IpsimonuHeiHOe 1 Brmonnenne nabopartopHsix U | OGopymoBaHUe
paBHOMEpHOE MPAKTUYECKUX pabor. | nng
JBUOKEHUE TI0  IUIOCKOCTHU? JluarHocTuka M YCTpPaHEHHE eMOHCTpAIHii
CMOTps U3 KaKoil TOUKU HEUCIIPAaBHOCTEN puOOpOB.
HaOII0aTh BricTpauBanue  rumotre3  Ha
OTHOCHUTENBHOCTE ABWXKEHUS. | 1 OCHOBAaHHH UMeroImuxcs | O6opynoBaHue
CrnoxeHne JBUKEHHUM. nanHbeIX. Koncrpynposanne 1A
¥ MOJEIMpOBaHKeE. BBINOIHEHNE | 1eMOHCTpaIuit
Jlabopamopnviepabomul: 1 3aJJaHuN o | O6opymoBaH
«3yueHue nBUKEHUS YCOBEPLUICHCTBOBAHUIO He IS
CBOOOHOMIAAIOIIETO TEJIa, nprOoOpoB. PaspaboTka HOBBIX 1abopaTOPHBIX
«/3yueHue NBUKEHHS Tena 10 BapUaHTOB OIBITOB. Paspaborka pabot u
OKPYXHOCTW u NpOBCpKa METO/IMKH | yyeHUUYECKUX
OKCIIEPUMEHTANBHOU  PabOTHL. | ompITOB
Kakukynanonerenasumsenas | 1 Pabora B ManbIX TpyMIax. | OGopynoBaHue
kocrtouka?  Pacuer AHAIM3UPYIOT, BBIOUPAIOT 1 ISt
TPAeKTOPHH IBIDKCHHS Tel U 069CHOBLIBa10T CBOE pelieHue, JleMoHCTpaIii
IIEpCOHAXKEW paccka3oB P. ACUCTBHA. IIpencrasnenne
Pacms o MronxayseHe pesyIbTaToB IapHOH,
TpYIIOBOH JeATEeIIbHOCTH.
Ucropuueckas 1 Yuactue B Ananore B ObopynoBanue
PEKOHCTPYKIIHS COOTBETCTBUM C  IpPaBHIIaMU s
OIILITOB I'anunes o pCUCBOro NMOBCACHUA. IeMOHCTpaIHii

OTIPENIEIICHUIO YCKOPEHUS (.




Ornpenenenne CKOpOCTH ObopynoBanue
PaBHOMEPHOTO JIBM>KCHHSI TUTSt
IIPU UCTIOJIb30BAaHUU JleMOHCTpALHiA
TpeHaxkepa «Oerosas
JIOPOKKAY.
Junamuk | Cuia Boyd, criia yOexIeHus YpaBisitoT cBOEH O6opynoBan
a (84) Wi cwia - pusnyeckas MO3HABATENIBHON W y4eOHOMU ne JUTS
BeNMYMHA? MEeATETbHOCTBIO  MTOCPEICTBOM JEMOHCTpALU
[MOCTAaHOBKH LIeJICH, 51
Jlabopamopnas paboma: IMIaHUPOBAHMU, KOHTpOJI, O6opynoBan
«3mepenune Maccel Tela KOPPEKLUMU CBOMX JCHUCTBUU U ue s
JlBikeHne ~— Tena  1OJ OLCHKA YCICIIHOCTH YCBOCHHUS. | 1aGOPaTOPHBIX
JEUCTBUEM HECKOJILKUX CUII CpaBHUBAIOT croco6 u pabor u
pE3yIbTaT CBOUX HEHCTBUM C | yyeHUUYECKUX
oOpa3Lom — JIUCTOM | OIBITOB
JIBM>KEeHUE CHCTEMBI COIIPOBOXKICHUS. O6opynoBan
CBS3aHHBIX TEI O6Hap}/)KI/IBaIOT OTKJIOHCHMUA. ue I
OO61yMBIBaIOT MPUYHUHBI JIEeMOHCTpALH
OTKJIOHEHUU. OCYyIIECTBIISIIOT i
Jlabopamopmuvie  pabomevi: CaMOKOHTPOJIb u O6opynoBan
«/3yuenne TpeHus B3aMMOKOHTPOJIb. KICIONB30BaHUE  pe mist
CKOJIBKECHUSD M3MCPUTEIBHBIX IpHOOPOB. j1aGOPAaTOPHEIX
BeironseHne  1abopaTOpHBIX  H| paGot "
MPaKTUYECKIX pabor.| yyennyeckix
/lnarHocTMKa W YCTPAHEHHUE| orpITOB
JluHamuKa paBHOMEPHOTO HEHCTIPABHOCTEH IPHOOPOB. ObopynoBanue
JBIDKEHHS 110 OKPYKHOCTH BbicTpanBaHue — rumore3  Ha | gg
OCHOBAaHHUH HUMCIOIIUXCA I[CMOHCTpaHI/II\/’I
Hcropust pa3BHUTHS faHHbIX. KOHCTpyHpoBaHue OOGopynoBanue
IpeCTaBICHUN O 1 MOZCJTUPOBAHUC. JUIst
Bcenennoii. ConHeuHas JIEMOHCTpALUI
cucTema.
OTKpbITUSI HA KOHYUKE Tepa. O6opynoBaH
[TepBbie UCKyCCTBEHHBIE ue s
CITyTHUKH 3eMJIH. JIEMOHCTpALN
i1
Kax BbI IXTy Ha30BeTe... CamoctostensHo popmynupyioT | KommbroTepHoe
PeaktuBHOE  JBMKEHHUE MO3HABATENbHYIO 3a7a4y. o0opyaoBaHue
BIIPUPOJIE. YMeroT (WM pa3BUBAIOT)
PaccnenoBanue JITII c CIIOCOOHOCTH C ITOMOIIBIO Komnsroreproe
IIOMOIIBI0 3aKOHA BOIIPOCOB JIOOBIBAT o0opyioBaHuE
I/IMlIyJILC COXpaHCHM UMITyJIbCa HEOOCTAIOIY IO I/IH(l)OpMaHI/IIO.
. 3aKkoH PaGora B ManbIX rpymnmnax Haj
COXpaHeH ITOPUTMOM pEIIeHUS 3a/1a4 110
usl yKa3aHHOH TeMe (Ha mpumepe
HMILYJIbC BHJIEOMAaTEPHUAIIOB U3

a (3u)

WHTEpHETA).




Craruka | Jlabopamopnas paboma: 'YrpaBisitoT cBoeit O6opynoBan
(29) «Omnpenenenue EHTPOB Macc MO3HABATEJILHON U y4yeOHOMU ue s
pa3IMYHbIX TeN (Tpm MESATEIbHOCTBIO IIOCPEICTBOM 1ab0paTOPHBIX
croco6a)» [IOCTaHOBKH neneit, | pabor u
[JIaHUPOBAHMS, KOHTpOJIS, | YYCHHUYECKUX
KOPPEKIIMU CBOMX JICUCTBUI U OIBITOB
[Ipumenenue MIPOCTBIX OLICHKH YCHEIIHOCTH YCBOCHHS. KommerotepHoe
MEXaHU3MOB B Briienstor u GopMynupyroT obopymoBaHue
CTPOUTENILCTBE: OT 3eMJISTHKH [103HABATEJIbHYIO LEb.
110 BbIaensoT  KOJIMYECTBEHHbIE
HeOockpeba XapakTepucTUKu 00BEKTOB,
Ba/laHHbIE CJIOBAMHU.
[IpyHMMAaOT MMO3HABATEJIbHYIO
[elb M COXPaHSIOT €€ Ipu
BBITIOJTHEHUH Y4€OHBIX
merictBuii.  OcoO3HAIOT  CBOH
meiictBus.  VIMeoT  HaBBIKH
KOHCTPYKTUBHOTO OOIIEHUS B
MaJbIX TPYyIax.
Buasl MasTHUKOB U HX CaMOCTOSTENBHO Ob6opynoBanue
KosieOaHun (bopMyIHpyYOT JUISE
Yro nepeHocut BoHa? [To3naBarenbHyO 3a/1a4y. JIEMOHCTpAIHi
KonebarenpHble CHCTEMBI B YMewT (WM pa3BUBAIOT)
MPUPOJE U TEXHUKE CMOCOOHOCTh C MOMOILBIO
BOIIPOCOB JI00BIBATH
Mexanuu HEJIOCTAIOIIYI0 HHPOPMALHUIO.
ecKue PaGora B ManbIx rpynmnax Haj
KoJIeOaHn QITOPUTMOM DPEIICHHS 3a/1a4
| U 10 YKa3aHHOU TeMe (Ha
BOJIHBI IIpUMepe BUAECOMATEPUAJIOB U3
(RL)) MHTEPHETA)
JIEKTPO | DKCepUMEHTaJIbHAs IPa3zpaboTka HOBBIX BapHAHTOB Komnsroreproe
MArHuTH | MPOBEpPKa onbITOB. Pa3paboTka u npoBepka | o0Opya0BaHUE
ple cBoiicTB OM BOJH. METOJIMKH SKCIIEPUMEHTATBLHOM
Kxosedanu | MccnenoBanue pabotel. PaboTa B MasbIx KommnsrotepHoe
U AIIEKTPOMArHUTHOTO rpynmnax. AHAIU3UPYIOT, o0opynoBaHue
BOJIHBI | u3mydenuss CBU-neun BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
(29) [pELIEHHE, IEVCTBHUS.
[IpencraBienue pe3yJbTaTOB
[IapHOM, IPYIIIOBON
MEeITEILHOCTH. YUacTHE B TUAJIOTe
B COOTBETCTBUU C MPABUIIAMH
€4eBOI'0 MIOBEJICHUSI.
Onrtuka | M3rorosnenue monaenu 'YIIpaBIIAIOT CBOEH Komnsroreproe
(44) KaJIEMJOCKOIIA. [MO3HABATEJILHON U o0opyIoBaHUE
OKCepUMEHTAJIbHAS yaeOHOM Ob6opynoBan
poBepKa 3aKOHA e TEIbHOCTHIO ue TUISE
OTpakKEHHUsI CBETA. [OCPEICTBOM IOCTAHOBKU LIEIEH, | JIEeMOHCTpAIH
TUIAHUPOBAHUS, KOHTpOJIA, | |




Jlabopamopnas paboma: KOppEeKIIMM cBouX JeiictBuii u | OO0opynoBaH
«M3mepenue nokasaresns OLIEHKH YCHELIHOCTH YCBOEGHHA. | He JUIs
IPEJIOMIICHUS BOJBD» CpaBHHBaIOT cr1oco0 U pe3ynbTaT | 1ab0paTOPHBIX
CBOMX JICWCTBHI ¢ oOpasmoMm — | paboT u
ITICTOM COTIPOBOXKICHHS. YUEHHUECKHX
OOHapy>XHBaIOT OTKJIOHEHHUS. | OIIBITOB
Kak ominyarores nokasarenu OOyMBbIBaIOT npu4uHbl | OGopynoBaH
MIPEIOMIIEHUS L[BETHOT'O OTKJIOHCHHI. OcCylecTBISIIOT |  He€ JUISt
CTeKJIa CaMOKOHTPOJIb U | JEeMOHCTpalu
B3aUMOKOHTpOJIb. Pabota i
B MaJIbIX rpynnax. Pemenue
Perienue sKkcnepuMEHTaNbHbIX DKCIIepUMEHTAIbHBIX 3ajad,
3azaqy o0CyxkaeHue pe3yJIbTaToB,
[TIOCTPOEHUE rpaduyeckoit
BaBHCUMOCTH IOKa3aTels
MPEJIOMIICHUS CBETA OT €T0
MaCTOTBI.
®u3uka | [loryonieHue u ucnyckanue Pa3spaborka HOBbIX BapuanToB | KommbrorepHoe
atoMa m | cBeTa aroMaMu. ONTHYECKHE OmbITOB. Paspaborka 1 MPOBEPKa | oGopynoBaHHE
ATOMHOIO | CIICKTPBHI. METOAMKH JKCIIEPHUMEHTATLHOU
sigpa(44) abotel. PaGora B  MambIxX

N3mepenne KIIJI conneunoi
Oarapeu

rpynnax. AHaJIU3UPYIOT,
BBHIOMPAIOT U 0OOCHOBBIBAIOT CBOE

Bansaune paarOaKTUBHBIX
H3Hy‘leHHI>i Ha JKHBBIC
OpTaHHU3MbI

[pELICHHE, ICVCTBHUS.
[IpencraBieHue
[PE3yIBTAaTOB MAPHOM, IPyIIIOBOM

Croco0Bbl 3alMUTEl OT
PaanoakTHBHBIX U3ITy4YeHUI

MESATEIbHOCTH. Y YacTHUE B

yrajiore B COOTBECTCTBHH C
MpaBUJIaMH PEUCBOI'0 IMMOBCIACHUA.
IPemenne OKCIICPUMCHTAJIbHBIX

Bajady. Brimonnenue
MPAKTUYECKOH pabOThl B MalbIX
rpymnmnax, o0cyx/ieHue

€3yJIbTAaTOB.




