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|. llosicHuTe IbHASA 3aMUCKA.

CoBpeMeHHBIN y4eOHBIN TIPOIIECC HaNpaBi€H HE CTOJBKO Ha JOCTHXKCHHUE
pe3yabTaTOB B 00JaCTH MPEIMETHBIX 3HAHUN, CKOJIBKO HAa JTUYHOCTHBIA POCT peOeHKa.
OOyyeHue Mo HOBBIM O0pPa30BATENbHBIM CTAHAAPTAM MPEAYCMAaTPUBAET OpPraHU3ALMIO
BHEYPOUHON  JI€ATEIBHOCTH, KOTOpas CIIOCOOCTBYET PACKPBITHIO BHYTPEHHETO
NOTEHIMAaNa KaXJ0ro y4YEeHUKa, Pa3BUTHE W MOAAEpKaHuEe ero TanaHta. OmaHUM U3
KJIFOUEBBIX TPEOOBaHUN K OMOJOrMYECKOMY OOpa30BaHUIO B COBPEMEHHBIX YCIOBHSX U
BOKHEUIINM KOMIIOHEHTOB peanu3zaiuu OI'OC sBisieTcss OBIaJieHUE Y4YalUMHCS
IPaKTHYECKUMHU YMEHUAMU U HaBbIKaMH, IPOEKTHO—MUCCIIEA0BATENBCKOM
NEATEIBbHOCTHIO.

BHeypouHass ~ neATENBbHOCTh  SBISIETCS  COCTaBHOM ~ 4acThlo  y4eOHO-
BOCIIUTATEIBHOIO Mpoliecca M OAHOW M3 (OopM OpraHu3alud CBOOOJHOTO BpPEMEHH
yuamuxcs. OHa 1a€T BO3MOKHOCTb MPEIOCTABIATh YUAIIUMCS ITUPOKUI CIIEKTpP 3HAHUI,
HANPABJICHHBIX HAa Pa3BUTHE W BBISBICHUWE WHIUBUIYAIbHBIX OCOOCHHOCTEW pebeHKa.
3aHsATHUS B CUCTEME BHEYPOUYHOM BOCIUTATENbHOW pabOThl MO (PU3MKE CIIOCOOCTBYIOT
Pa3BUTUIO  MHTEIUIEKTYaJbHOM  OHAPEHHOCTHM  yYallUMXCs,  B3aWMOCBSI3b U
MIPEEMCTBEHHOCTh OOLIEro M JONOJHUTEILHOr0 00pa30BaHus B IIKOJE M BOCIUTAHUS B
cembe. [IpuMeHeHne WrpoBOM METOJMKH W COBPEMEHHBIX TEXHOJIOTMW JJIsi Pa3BUTHS
MHTEJJIEKTA MO3BOJIUT MIKOJIbHUKAM CAaMOCTOSITEIBHO MOJIy4YaTh 0oJiee ri1y0oKrue 3HAaHUS
10 OTJIEJIbHBIM, HHTEPECHBIM JIJI HUX TEMaM, IEMOHCTPUPOBATH UX B UHTEIIEKTYaIbHbBIX
COPEBHOBAHMSIX.

[Ipumensisi uudposbie 1a00OpPaTOPUU BO BHEYPOUHOM AESTENLHOCTU MO (U3HKE,
y4YaIuecss CMOT'YT BBITIOJIHUTh MHOXECTBO JIA0OPATOPHBIX padOT M SKCTIEPUMEHTOB.

OcHoBHaA HeJIb:

®opMupOBaHUE YCTOMYMBBIX 3HAHMA MO Kypcy (HU3UKH, HEOOXOAMMBIX IS
IIPUMEHEHUS B IPAKTUYECKON IEATENBHOCTH, IOCTAHOBKH OIBITOB, PEMIEHUS 3a4a4, IS
M3YYEHHS CMEXHBIX JAUCHUUIUINH, IS MPOJODKEHUST 00pa30BaHUs C HMCIIOJIb30BAHUEM
obopynoBanus L{eHTpa ecTecTBEeHHO-HAYYHOU HarpaBiieHHOCTeH «Touka pocTay.

3agaum nmporpamMmbI:

~  TOArOTOBKA yYalIMXCs K U3YYEHHIO CUCTEMATUYECKOI0 Kypca (PU3UKHU;

— ¢dopMHUpOBaHUE U Pa3BUTHE OCHOB YUTATEIHCKON KOMIIETECHIIUN;

~ HCIIOJIb30BaHME WH()OPMALMOHHBIX TEXHOJOTHH AJisl pelieHus 3agad (moucka
HeoOxoauMon nHpopMaluu, ohopMIICHHS Pe3yIbTaToOB padOThI);

— ¢opMupoBaHUE YOEXKICHHOCTH B I[I03HABAEMOCTH OKPYXKAIOLUIEro MHUpa WU
JOCTOBEPHOCTH HAYYHBIX METOAOB €TI0 U3yUCHMUS;

— ¢opMHUpOBaHME Yy YYAIIUXCA YMEHUN HAOII0/aTh NPUPOJHBIC SBICHHUS W
BBITIONIHATh ~ OMBITHI, JTAOOpaTOpHbIE pabOTBl HW  AKCIEPUMEHTAJIbHbBIE
UCCJICIOBAHUSA C HCIOJB30BAHUEM H3MEPUTEIBHBIX MPUOOPOB, MIMPOKO
IPUMEHAEMBIX B PAKTUYECKOW KU3HU;

—  (QopmupoBaHue yOEKICHHOCTH B IIO3HABAEMOCTH OKPYXKAIOUIETO MHUpA H
JOCTOBEPHOCTHU HAYYHBIX METOAOB €r0 N3yYECHMUS;



~ BOCIUTaHUE WHUIIMATHBHOW, OTBETCTBEHHOH, IEICYCTPEMICHHOW ITHUYHOCTH,
YMEIOIEN MPUMEHATb, IOJTYyYEHHBII 3HAHUS U YMEHUS B COOCTBEHHOM MPAKTHUKE.

[Iporpamma «OkcrnepuMeHTapuii 1Mo  (GU3MKE» OCHOBAHA HAa  aKTUBHOM
JESITeNFHOCTA JIeTeH, HaNpaBlIEHHOW Ha 3apOXKIACHHE, HAKOIUICHWH, OCMBICICHUE U
HEKOTOPYIO CUCTEMAaTU3aIHI0 (PU3NUECKON HH(POPMALIUH.

JlanHass mporpaMMa meJaroruyeck unejecoodpa3Ha, T.K. OHa OOecreuyuBaeT
Pa3HOCTOPOHHIOK MPOMNEAEBTUKY (PU3UKH, TO3BOJISET UCIIOJIb30BATh B MHINBUYAIbHOM
[IO3HABATEIbHOM OINbITE peOEHKAa pa3jNyuHble COCTABJISIONIME €ro CIOCOOHOCTEH;
0obllI0e BHUMaHUE yAensercs (pOpMUPOBAHUIO HABBIKOB BBIIIOJHEHHUS TBOPUECKUX U
7a00paTOPHBIX padOT, PEIICHHUIO YIIIYOJIEHHBIX 3a7ad Mo (U3UKE, YTO CIIOCOOCTBYET
dbopMUPOBaHUIO Y 0O0YYAIOIIMXCS MPAKTHUECKUX U UCCIIEI0BATEILCKIUX HABBIKOB.

OO0mas xapakTepucTHKa NPOrpaMMbl BHEYPOYHOI 1eATeJIbHOCTH.

[IporpamMMa BHEYpOUYHOU JESATEIbHOCTH HOCHUT Pa3BUBAIOIIMN XapakTep, LEIbIO
KOTOpOU siBisieTcsi (OpMUPOBAHUE MOMCKOBO-UCCIEAOBATEIBLCKUX, KOMMYHUKATUBHBIX
YMEHUH IIKOJbHUKOB, MHTEIUIEKTA YyYalluxcs. BaXHEMIIMM NPUOPUTETOM SIBISETCS
(dbopmupoBaHre OOIIEYyYEeOHBIX YMEHUH U HABBIKOB, KOTOPbIE MPEIONPEEISIOT
YCHENTHOCTh BCETO MOCIEAYIONMEro 00yueHus peoEéHKa.

Pa3BuTHE JNMYHOCTHBIX KAa4e€CTB M CIOCOOHOCTEH, OOYy4alolUMXCsi OMUpaeTcs Ha
MpUOOPETEHUE HMMU OIbITa Pa3HOOOPA3HON JESITENBHOCTU: y4eOHO-II03HABATEIbHOM,
MPOEKTHO-UCCIIEAOBATEIBCKON, MPAKTUYECKOM, COIMATTLHOM.

3aHATHS MO MPOrpaMMe BHEYPOUHOU JeATEILHOCTH Pa3/ie/ieHbl Ha TEOPETUUECKUE
u mnpaktuyeckue. [IpuyéM [edaTenbHOCTh MOXKET HOCUTh KakK TIpYyNIoBOM, Tak u
WHIVBHUYaJIbHBINA XapaKTep.

JlesTenbHOCTh IIKOJBHUKOB IMPU OCBOCHUHU MPOTPAMMbl UMEET OTIWYUTEILHBIC
O0COOEHHOCTH:

- MpaKkTUUECKas HaMpaBJICHHOCTh, KOTOPas ONpeeNsieT cneuduKy coiep>Kanus U
BO3PACTHBIE OCOOEHHOCTH JETEH;

- IPYIIOBOM XapakTep padot OyaeT crnocoOCTBOBaTh (POPMUPOBAHUIO
KOMMYHUKATHUBHBIX YMEHHUH, TAKUX KaK YMEHHUE pacTpeIesiTh 00S3aHHOCTU B TPYIIIE,
apryMEHTHPOBATH CBOIO TOUKY 3PEHHUS U JIp.;

- B COJIEpKaHUE JACSITEIIbHOCTH 3aJI0)KEHO OCHOBAHUE JJI COTPYAHUYECTBA JAETEH C
YJIeHAaMU CBOEU CEMbH, YTO 00ECIIEUMBAET PEAIbHOE B3aUMOJIEUCTBUE CEMbH U IIKOJIbL;
- peanusyer 3a7avy BbISBJICHUS TBOPUECKUX CIIOCOOHOCTEHN, CKJIOHHOCTEN U
0JIap€HHOCTEH K pa3IMYHBIM BUJIaM JIEATEIIbHOCTH MOCPEICTBOM BOBJICUEHUS UX B
TBOPYECKYIO JESATEIbHOCTb.

AKTYyaJlbHOCTh NPOrpaMMbl 3aKitoyaercss B (POPMUPOBAHMM MOTHUBALMHM K
LEJICHANPABIICHHON  TO3HABAaTEIbLHOM  JIEITEIBHOCTH, CaMOPa3BUTHUIO, a TaKke
JUYHOCTHOMY U MPO(PECCUOHATIBHOMY CaMOOIPEACTICHUIO YUaIlIUXCS.

IIpakTHYecKkas HANIPABJIEHHOCTH COJEPKaHUS MPOrpaMMBbI 3aKIIFOYAETCS B TOM,
YTO COJIEp’)KaHue Kypca o0ecrieduBaeT NMpuoOpeTeHrne 3HAaHUNW U YMEHH, TTO3BOJISIFOIITIX
B JlaJbHEUIIIEM UCTIONIb30BATh X KaK B MPOIECCe OOYUYCHUS B Pa3HBIX JUCIUILIMHAX, TaK
Y B MIOBCETHEBHOM KU3HU JIJISI pEIICHUSI KOHKPETHBIX 33]1a4.



@opmbl 3aHATHII BHEYPOYHOW [esiTeIbLHOCTH: Oecelna, KOJUIEKTUBHBIE U
VHJVBUAYaJIbHbIC UCCIIEOBAHHUS €CTECTBEHHO-HAYYHOI'0 HaIIpaBJICHMUS],
camMoCTOsITeNbHasl paboTa, BBICTYIUIEHUE, yJ4aCTHE B KOHKYPCAX, CO3JaHHUE MPOEKTOB U
T.4. Jlanubie popmbl pabOThI AAIOT IETSAM BO3MOXKHOCTH MAaKCHUMAaJIbHO MPOSBISATH CBOIO
aKTUBHOCTb, H300pETaTEeNbHOCTh, TBOPYECKHI W HMHTEJUIEKTYyalbHBbIH IOTEHUHUAT U
Pa3BUBAIOT UX YMOLMOHAIBHOE BOCIIPUATHE.

MecTo 1aHHOI0 Kypca B y4eOHOM ILIaHe.

[Iporpamma BHEYpOUHOU JEATEIBHOCTH «DKCIepUMeHTapuil no duzuke» ansg 7-9

KJIacCa COCTABJICHA Ha OCHOBE MPOTPAMM:
7 xiacc: 1 9 B Hexelro, Bcero 34 yaca.
8 xacc: 1 u B Hexemo, Bcero 34 Jaca.
9 xnacc: 1 4 B Hexenmo, Bcero 34 Jaca.

I1. Pe3yibTaThl 0CBOCHUS KYPCA BHEYPOUHOU AeATEJIbHOCTH
Ilnanupyembie pe3yJbTaThl 0CBOEHHS IPOrPAMMbI BHEYPOUHOM 1eATeJIbHOCTH

«IkcnepumMeHTapuii no puzuke» B 7-9 Kiaaccax.

Peanu3zanus mporpaMMbl CIOCOOCTBYET TOCTHKEHHUIO CIEAYIOMIUX Pe3yJabTaTOB:

JInyHOCTHBIE:

B cepe TMUYHOCTHBIX YHUBEPCATbHBIX YUEOHBIX IEUCTBUM yUaIlIMXCs:

«y4e0OHO-TI03HABATEIbHBI MHTEPEC K HOBOMY YUE€OHOMY MaTepuaily U crocodam
pElIeHNs] HOBOW 3a]1auu;

«OpUEHTAIIMSI Ha TIOHUMAaHKE TIPUYUH YCIieXa BO BHEYUEOHOH JEATEIbHOCTH, B TOM
YUCJIE Ha CaMOaHalIu3 U CAMOKOHTPOJbL pe3yjibTara, Ha aHajdu3 COOTBETCTBUS
pe3yabTaTOB TPEOOBAHMSIM KOHKPETHOM 3a/1auu;

+CIIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCHEIIHOCTH BHEYyUEOHOM
nesTenbHoCTH; OOYUarowuiics noayuum 603MOHNCHOCMb OJisl (POPMUPOBAHUA!

*BHYTPECHHEN MO3UIIMU IIKOJIBHUKA HA YPOBHE IOJIOKUTEIBHOTO OTHOLICHUS K
IIKOJICe, TIOHUMAHUS HEOOXOJUMOCTH yUEHUs, BBIPAKEHHOTO B MpeolIaJaHuu ydeOHO-
MO03HABATEILHBIX MOTUBOB U MIPEANOYTEHUHN COIMAILHOTO CITOCO0a OTICHKY 3HAHMUIA;,

*BBIPQKEHHOM YCTOMUYMBOW y4eOHO-TIO3HABATEIbHOM MoTHMBanmMu yuenws; [
YCTOWYUBOTO Y4EOHO-TTO3HABATEILHOTO HHTEPECa K HOBBIM OOIIUM CTIOCO0AM PEIICHHUS
3aaad.

MeTtanpeaMerHble:

B cdepe peryassTUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUM yUaIIUXCS:

-IUIAHUPOBATh CBOM JECHCTBHS B COOTBETCTBHM C IIOCTABJIICHHOW 3alauei H
YCIIOBUSIMHU €€ peajin3allii, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

«YYUTHIBATH YCTAHOBJICHHBIE MpaBWia B IUIAHUPOBAHMU M KOHTpOJIE crocoda
pelIeHus;

+OCYIIIECTBIIATh UTOTOBBIM U MOIIArOBBIN KOHTPOJIb MO PE3YJIbTATY;



OLICHMBAaTh MPAaBWIBHOCTh BBINIOJHEHUS [JEUCTBUS Ha YPOBHE aJIEKBaTHOU
PETPOCIIEKTUBHOM OLIEHKM COOTBETCTBHUSI PE3YyJIbTAaTOB TPEOOBAHMUAM JAaHHOW 3aJauyd U
3aJla9HO# 001aCTH;

+aJICKBaTHO BOCIIPUHUMATH TMPEMJIOKEHUS M OLEHKY Yy4YWuTeled, TOoBapuulei,
pPOIUTENEN U APYTUX JIFOJIEH;

- pa3nuyaTh Crocod U pe3yabTaT AeUCTBUS.

Obyuarowuiics noayuum 603MONCHOCIb HAYUUMCAL:

B COTPYIHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIE YUEOHBIE 33/1a4U;

«IPOSIBIISATH MMO3HABATENbHYIO HHULIMATUBY B Y4€OHOM COTPYAHUYECTBE;

-CaMOCTOSITENBHO AJI€KBATHO OLICHMBATh NPABWIBHOCTH BBINIOJHEHUS JACUCTBUS U
BHOCHUTb HEOOXOJIMMbIE KOPPEKTUBBI B UCTIOJTHEHHUE KaK 10 XOAY €ro peaju3aluu, Tak U
B KOHIIE JACICTBUS.

B cepe mo3HaBareIbHbIX YHUBEPCATIbHBIX YUEOHBIX AEHCTBUN ydalUXCsl:

« OCYILLECTBIIATH MOMCK HEOOXOAUMOIN MH(OpMaLUU AJIs BHIIOJIHEHUS BHEYYEOHbIX
3aJlaHuil C HCIIOJIb30BAHMEM YYE€OHOW JMTEpaTypbl U B OTKPHITOM HH(OPMaLOHHOM
IIPOCTPAHCTBE,

SHIMKJIONIEANH, CTIPABOYHUKOB (BKJIIOYAsl 3JIEKTPOHHBIE, IIU(PPOBBIE), KOHTPOIUPYEMOM
npoctpaHcTBe MHTEpHETA;

«OCYILIECTBIISITH 3aMuch ((PUKCcanuio) BHIOOPOUHON MH(MOpPMAIIUK 00 OKPYKaIOIIEM
MHUpE 1 0 cede caMOM, B TOM YHCIIE C TOMOIIbI0 HHCTpyMeHTOB UKT;

«CTPOUTH COOOILIEHUS, IPOEKTHI B YCTHOM M MUCbMEHHOH Qopme;

*[IPOBOAUTH CPABHEHHE U KIIACCH(PUKALIMIO IO 3aAaHHBIM KPUTEPUSIM;

- YCTaHABIIMBATh IPUYMHHO-CIIECTBEHHBIE CBS3HM B U3y4a€MOM KPYTe€ SIBJICHHN;

«CTPOUTH PACCYKJE€HUA B (OpME CBS3M IMPOCTBIX CYKIEHUH 00 OOBEKTE, €ro
CTPOEHUH, CBOMCTBAX U CBS3aX;

Obyuarowuiics noayuum 603MONCHOCb HAYUUMbCA:

«OCYILIECTBIIATh PACIIUPEHHBIN MOUCK MHPOPMAIIUU C HUCIIOIBb30BAHUEM PECYpPCOB
o6ubnuorex u cetu MHTEpHET;

+3aIMCHIBaTh, (PUKCUPOBATH HMHPOPMALIHMIO 00 OKPYKAIOIIUX SBJIECHUSAX C TOMOUIBIO
uHcTpymeHToB UKT;

+OCO3HaHHO U MPOMU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOU (opMme;

«OCYIIECTBIIATh BBIOOpP HanbOosiee 3PEGEKTUBHBIX CHOCOOOB pEIICHUS 3ajady B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

*CTPOUTH JIOTMYECKOE PACCYXKJECHUE, BKIIIOYAIOIIEE YCTAHOBJICHUE NPUYUHHO-
CJIEICTBCHHBIX CBS3€EH;

*MOTYT BBINTM Ha TEOPETHUYECKHM YPOBEHb PELICHUS 3a4a4: PELICHUE 10
ONPEACICHHOMY IUJIaHy, BJAJCHHE OCHOBHBIMU IPUEMaMM pEIIEHHUS, OCO3HAHHUS
JEATENBHOCTH 10 PELIECHUIO 3a1a4H.



B chepe kOMMYyHMKATHBHBIX YHUBEPCATIbHBIX YUEOHBIX TEUCTBUM yUalUXC:
+aJIEKBAaTHO MCIIOJIb30BaTh KOMMYHUKATUBHBIE, TIPEXKIIE€ BCETO — pEUYEBbIC, CPE/ICTBA
JUIS. PEIICHMs] Pa3IUYHbIX KOMMYHHMKATHBHBIX 3a7a4, CTPOUTh MOHOJIOTHYECKOE
COOOIIEHHE, BIAIETh JUATOTHYECKON (POPMON KOMMYHUKAIIH, UCIIONB3YS, B TOM YUCTIE
cpencrBa u uacTpymeHTsl UKT u muctaniimoHHOro o0IeHus;
« IOMYCKaTh BO3MOXKHOCThH CYIIIECTBOBAHUS Y JIFOJCH Pa3JIMUHBIX TOUYEK 3PECHUS, B
TOM YHCJIE€ HE COBMAJAIONIUX C €ro COOCTBEHHOM, W OPUEHTHUPOBATHCS HA IMO3UITUIO
napTHepa B OOIIEHUU U B3aUMOJICHCTBUY;
«YUUTHIBATh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPJMHAIIUM PA3JIMUHBIX TTO3UITUN B
COTPYAHUYECTRBE;
«(popMyIHpPOBaTh COOCTBEHHOE MHEHHUE U MO3UIIHIO;
« IOTOBAPUBATHCS M MIPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEITEIIBHOCTH,
B TOM UMCJIE B CUTYAIlUU CTOJIKHOBEHUSI UHTEPECOB;
Ob6yuarowuiics NOAYYUM 803MONCHOCHb HAYUUMBCA!
«YYUTBIBATh ¥ KOOPJMHHUPOBATH B COTPYAHHYECTBE OTIMYHBIE OT COOCTBEHHOM
MO3UIMU IPYTUX JIKOJIEH;
«YIUTBIBaTh pa3HbIC MHEHUS U UHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO TTO3UITHIO;
*TIOHUMATh OTHOCUTEILHOCTh MHEHUH U TTOJXOJI0B K PEUICHUIO TTPOOIEMBI;
«apTyMEHTUPOBATH CBOIO MO3UIIUIO U KOOPJIMHUPOBATH €€ C MO3UIUSIMH IMapTHEPOB
B COTPYAHHYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM IEATETLHOCTH;
+3aJ1aBaTh BOIPOCHI, HEOOXOUMBIE ISl OpraHU3aIlMu COOCTBEHHOU JEATEIbHOCTH
Y COTPYIHUYECTBA C MMAPTHEPOM;
+OCYILIECTBJIATh B3aWMMHBIA  KOHTPOJb M  OKa3blBaTh B  COTPYJAHUYECTBE
HEOOXOIUMYIO B3aMMOTIOMOIIIb.
IIpeamerHsbie:
— OpPHWCHTUPOBATHCS B SBJICHHUSAX W OOBEKTAaX OKPY)KAIOIIEr0 MHpa, 3HATh
rpaHulIbl UX MPUMEHUMOCTH;
— TIOHMMATh OMpeAeneHUs (PU3NIECKUX BEITUYUH U MOMHHUTH OIMPEACIISIONTNE
bopmyibr;
— TIOHUMATh KaKuM (PU3UYECKUM IIPUHIIMIIAM U 3aKOHAM TOIUYMUHSIOTCS T€ WUIH
HHbIE 00BEKTHI U SIBJICHUS IPUPO/IBI;
— 3HAHHWE MOJICIIH IOUCKA PEIICHUH JIs 3a/1a4 10 (PHU3HKE;
—~ 3HATh TEOPETUUYECKHUE OCHOBBI MATEMATHUKHU.
— TpUMEYaTh MOJICTH SBJIICHUH U 00bEKTOB OKPYIKAIOIIET0 MHUPA;
~ aHAJIM3UPOBATH YCIIOBUE 3a/1a4H;
- nepedopMynupoBaTh U MOACITHPOBATH, 3aMEHATH UCXOIHYIO 33/1a4y JAPYTOM;
—~  COCTaBJIATH IUJIAH PEUICHUS;
— BBIABUTATh U MPOBEPATH IpeJjIaraeMble JJIsl pEeIICHUS TUIIOTE3bI;
— BIIaJIeTh OCHOBHBIMM YMCTBEHHBIMH OIEpALMSIMU, COCTABISIONIUMU TMOUCK
pelIeHUs 3a1a4u.



I11. Conep:xaHue Kypca BHEYPOUHOIi 1eATEIbHOCTH
7 kJj1ace

Beenenue. Beonnoe 3ansarue. Llenu u 3agaun kypca. TexHuka 0e30MacHOCTH.

PoJib 3KcnIepuMeHTa B JKM3HU Yes10BeKA.

Teopus: I3yuuTh OCHOBBI TEOPHUH MTOTPEIIHOCTEN. [orpeniHocTr npsiMbIX U
KOCBEHHBIX U3MEPEHHUI, MaKCUMaJbHasl MMOTPEIIHOCTh KOCBEHHBIX U3MEPEHUH, yUEeT
NOTPEIIHOCTEN U3MEPEHUI MTPU ocTpoeHuH rpadukos. [IpencraBieHue pe3yabTaToB
u3MepeHuii B popme Tabnuil u rpadukos.

Ilpakmuka: OCHOBBI TEOpPUM MOTPEIIHOCTEN NPUMEHATh MPHU BBINOJIHEHUU
AKCIIEPUMEHTAJIBHBIX 3a/1a4, MPAKTUYECKUX padoT.

Xapakmepucmuka 0CHOBHBIX 8UO08 OesMENbHOCTU.

[IpuBonuth mpuMepsl OOBEKTOB H3y4deHUs (U3UKUA ((PpU3MUECKUE SBICHHUS,
dbusznueckoe TeNo, BelecTBo, (Gusnyeckoe rmosne). HabmomaTe W aHAIU3UPOBATh
busndeckue spieHUs (PUKCUpOBATh U3MEHEHUSI CBOMCTB OOBEKTOB, CPaBHUBATh UX U
00001ath). I103HAaKOMUTBECS € KCIIEPUMEHTANIBHBIM METO0OM HCCIEI0BAHUS TPUPOIBI
(BOCTIpOM3BOAUTH, (PUKCUPOBATH U3MEHEHMSI CBOMCTB 00BEKTA, aHaIM3upoBaTh. COOpKa
npuOOpPOB U KOHCTPYKIWi. Mcmonp3oBaHWe M3MEPUTEIBHBIX MPUOOpOB. BrImomHeHne
1a00paTOPHBIX M MPAKTHUECKUX paboT. /[marHocTvka W yCTpaHEHHE HEHCIPaBHOCTEH
npubopoB. BricTpanBanue runore3 Ha OCHOBAHUH UMEIOIINXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE U HEpaBHOMEPHOE JIBMKeHUE. [ paduueckoe mpeacTaBieHne
IBWKeHUdA. PemieHune rpaduueckux 3aaad, pacueT MyTH M CpelHed CKOpOCTH
HepaBHOMepHOTo JBxkeHUs. [lonstue nHepruu u uHeptHoctu. LleHTpoOexHas cuia.
[Ipumenenue maHHBIX (PU3MYECKUX TOHATHNA B KU3HEHEATEIHLHOCTH yenoBeka. Cuia
YIOPYTOCTH, CUJIa TPEHMUS.

Ilpaxmuka: WccienoBaHne 3aBUCUMOCTH CWIBI YIPYTOCTH, BO3HHUKAKOIIEH B
NpYXUHE, OT CTeNeHH AedopMalvu npyxkuHbl. Onpenenenne Ko3pGUIMeHTa TPEeHHs Ha
TpuOOMeETpeE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIBI HOPMAJIbHOTO JABJICHHUS.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENTbHOCU.

Anamu3 Ttabnui, rpadukoB, cxem. I[louck oOBsSICHEHHS HAOIIOAAEMBIM COOBITHSIM.
OmnpeneneHue CBOMCTB MPUOOPOB IO YepTEKaM W MOJEHSAM. AHAIW3 BO3HHUKAIOIIUX
npoOsieMHbIX cuTyanui. M300paxkarh cucteMy KOOpJMHAT, BBIOMpATh TENO OTCUYETA U
CBS3BIBaTh €ro C CHCTEeMOW KoopauHat. Mcmonb3oBaTh CUCTEMY KOOpPAMHAT st
W3Y4YCHUSI TPSIMOJIIMHEHHOTO JBWKEeHUS Tena. (COopka mpuOOPOB M KOHCTPYKIIUH.
Hcnonp3oBaHne M3MEPUTEIBHBIX MpUOOpOB. BrimonHeHwe 1abOpaTOpHBIX U
MPAKTUIECKUX pabor. JlMarHocTMKa W YCTpaHEHHE HEWCIPABHOCTEH MPUOOPOB.
BoicTpauBaHue TUNOTE3 Ha OCHOBAHMM HMMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHue U
MoJenupoBaHue. BbllolHeHWe 3aJaHUil 1O  yCOBEPIIEHCTBOBAHUIO MPHUOOPOB.
Pa3paboTka HOBBIX BapUaHTOB OMNBITOB. Pa3paboTka u TpoBepka METOAUKHU



AKCIIEPUMEHTAIbHON padoThl. PaboTa B ManbiX rpymnmnax. AHaIUM3UPYIOT, BIOUPAIOT U
00OCHOBBIBAIOT CBOE pelieHue, aAeiictBus. llpencraBiieHue pe3yabTaToB NapHOM,
IPYNIOBOM AESITEIBHOCTUA. Y4YaCTHE B AUAJIOTe€ B COOTBETCTBUU C MPABUIIAMU PEYEBOIO
MOBEACHUS.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackais, THIpPOCTATUYECKOE JABJICHUE,
COOOIIAIOIINECS COCYABI, TUIPABINYECKNE MAILIUHBI.

Ilpakmuka: 3a0auu. BBITAIKUBAIOUIAS CHJIA B PA3JIMYHBIX CHUCTEMax; MPUOOPHI B
3a7a4ax (CooOmIIAIOIIUECs] COCYJbl, THUIPABIMYECKUE MAIWHBI, pbIYard, OJIOKH).
DKcnepuMeHTalIbHbIE 3aJaHus: |)u3Mepenue cuibl ApxumMena, 2)U3MepeHrne MOMEHTa
CWJIBI, JCMCTBYIOIIETrO Ha pblyar, 3)U3MepeHue padoThl CHUJIbl YIPYTOCTH MPU MOJABEME
rpy3a ¢ MOMOILBIO TOJIBUKHOTO MJIM HETIOABIKHOTO OJIOKa. Xapaxkmepucmuka 0CHOBHbIX
8U008 0esAmMeNbHOCMIU:

AnHammm3 Ttabnui, rpadukoB, cxem. I[lonck oOBsSICHEHHS HAOJIIOAAEMBIM COOBITHSIM.
OnpezneneHue CBONCTB MPUOOPOB IO YEpTEkKaM U MOJCISIM. AHAJIN3 BO3HHKAIOIIUX
MpOOJEMHBIX CHUTYyaIuH. COopka mnpubopoB u KOHCTpykuuid. Mcrnonb3oBaHue
U3MEpPUTEIBHBIX MPUOOPOB. BrpimoiaHeHue 1abopaTOpHBIX W NPAKTUYECKUX padoT.
JlnarHocTuka M yCTpaHEHHE HEUCIPABHOCTEH MpuOOpoB. BreicTpamBaHue rumnore3 Ha
OCHOBaHMHM HMeEIOIIMXcA JaHHbIX. KoHcTpynpoBanue u monenupoBaHue. Pabora B
MaJIbIX Tpynmnax. AHATU3UPYIOT, BEHIOMPAIOT U 00OCHOBBIBAIOT CBOE PEIICHUE, JCHCTBUS.
IIpencraBnenne pe3ysJbTaTOB MApHOM, TPYyNIoOBOM AesAresnbHOCTU. [loaroroska
COOOIIEHUI U JOKJIAJ0B. YUyacTHe B JUAJIONe€ B COOTBETCTBUU C MpaBUIaAMH PEYEBOrO
MIOBEICHUS.

Craruka.

Teopus: bnok. Periuar. PaBHOBecHe TBEpABIX TEN. Y CI0BUS paBHOBECHS. MOMEHT

CUJIBL.

[IpaBuno momentoB. LleHTp TspkecTu. MccnenoBanue pa3nuyHbIX MEXaHUYECKUX CUCTEM.
KoMOuHupoBaHHbI€ 3a/1a4, UCTIONB3YsI YCIOBHS paBHOBECHSL.

Ilpakmuka: 3roroBnenue padoTaroueil CuCTeMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAMEIbHOCTIL:

Ananu3 Tabmui, rpagukos, cxeMm. [louck oObACHEHUS HAOMIOAAEMBIM COOBITHSIM.
Ornpenenenue CBOMCTB MPUOOPOB MO YEPTEKAM M MOJCHSAM. AHalW3 BO3HUKAIOIIUX
npoOieMHBIX cuTyanuid. HaGmonate neiicTBrue MpOoCThIX MeXaHU3MOB. [103HAaKOMHUTHCS
¢ (puzmueckoit MoeNbI0 «abCOMIOTHO TBEPOE Teoy. Pemare 3a1aun Ha IpUMEHEHUe
ycioBusi(IIpaBuiia) paBHOBecHsl pbryara. [IpuMeHsaTs ycnoBue (IpaBUIIO) paBHOBECHS
phIuara Juist O0bSICHEHUS IEUCTBUS Pa3IMYHBIX HHCTPYMEHTOB, UCIIOJIb3YEMBIX B TEXHHUKE
u B Obity. COopka mpuOOpPOB W KOHCTPYKIUH. Mcronb3oBaHue H3MEPUTETHHBIX
npuOopoB. BrlmonHenne nadOpaTOPHBIX M TPAKTUYECKUX padoT. JluarHoctuka wu
yCTpaHEHHWE HEUCNpaBHOCTEH mpuOOpoB. BricTpamBaHue TruMOTe3 HAa OCHOBAHUU



uMermuxcs AaHHbiX. KoHCTpynpoBaHne U MoJenupoBaHue. BrInogHeHne 3ajaHU 110
YCOBEPUIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB ONBITOB. Pa3paboTka u
IPOBEpPKA METOAUKH SKCIEPUMEHTAIBHON PaOOTHI.

PaGora B Manbix rpymmnax. AHaJIU3UPYIOT, BBHIOMPAIOT U OOOCHOBBIBAIOT CBOE
peuienue, neucrteus. [IpeacraBienue pe3ynbTaToB IMAPHOU, IPYNIIOBOU AEATEIbHOCTH.
[ToaroroBka coobmennii U HokiaagoB. OCYyIIECTBISIOT CaMOOIIEHKY, B3aUMOOLIEHKY
NEATEIbHOCTH. YYacTHE B IUAJIOTE B COOTBETCTBUU C IIPABUJIAMHU PEYEBOI0 IMOBEACHUS.
8 kinacce

TensioBbie ABJICHUS.

TemmoBoe pacummpenue ten. [Iponeccsl muaBieHus U OTBEPICBAHKS, UCTIAPEHUS U
KOHJeHcanuu. Teronepenayda. BiraxxHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.

Jemoncmpayuu: 1. Habmonenue TasiHus Jibaa B Boje. 2. CKopocTH HcHapeHUs
paznuuHbIX kuKocTel. 3. TeroBsie qBUraTENN OYyAYIIETO.

Jlabopamopnvie pabomei: 1. VI3MeHeHUs NIUHBI Tela MPU HArpeBaHUU WU
oxnaxnennu. 2. OtnuBKa napaduroBoro conmmgatuka. 3. Habmronenue 3a 1uiaBieHUEM
abaa 4. OT dYero 3aBUCUT CKOPOCTh ucHapeHust >kuakoctu? 5. HabGmroxenue
TEIUIONPOBOJIHOCTH BOJbI U BO3AyXa.

Xapaxmepucmuxka 0CHOBHBIX 8UO08 0esIMENbHOCTU.

CamocTosTeNnbHO (HOPMYITUPYIOT MO3HABATENBHYIO 33/layy. YMEIOT C MOMOIIBIO
BOIIPOCOB J00BIBaTh HEAOCTAMOINYI0 HHPopManuioo. Mcrnonb3oBaHne H3MEPUTENbHBIX
npuOopoB. BelnonHeHne nadOpaTOPHBIX U MpPaKTUYECKUX paboT. [luarHoctuka wu
yCTpaHEHUE HEeUCIIpaBHOCTEN NpUOOpOB.

BricTpauBaHue rurmore3 Ha OCHOBAaHMHM HMEKOIIMXCA JTaHHbIX. KoHCTpyupoBanue u
MoJenupoBaHue. BbInonHeHWe 3aJaHUil O  YCOBEPIICHCTBOBAHUIO MPUOOPOB.
Pa3paboTka HOBBIX BApUAHTOB OIBITOB.

Pa3paboTka u mpoBepka METOAMKH 3KCHEPUMEHTAIbHOM paboTbl. Pabora B Maibix
rpynnax. AHaTU3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIICHHE, ICHCTBUSI.
[IpencraBnenne pe3ynbTaTOB MMAPHOW, TPYNIIOBOM AEATEIBHOCTU. Y YaCTUE B IMAJIOTE B
COOTBETCTBUHM C IPABUIIAMHU PEUYEBOTO MOBEACHUS.

JyleKTpU4YecKHe SIBJICHHS.

Mukpomup. Monenu atroma, cymiectsoBapiuume 10 Hayana XIX. cTopust OTKpbITHS
U JIEUCTBUSI TaIbBAHUYECKOT0 3JieMeHTa. VcTopust co3nanust 31eKTpoOopHOIl MaIIUHBI.
OnbiT BonpTa. DNEKTPUUYECKHUN TOK B AJIEKTPOIUTAX.

Jlemoncmpayuu: 1. Mogenn artomoB. 2. ['aJlbBaHMYECKHE DJIEMEHTHI. 3.
OnextpodopHoit mamuHbl. 4. OnbiTel BonkTa u [NansBanu.

Jlabopamophwvie pabomuwi: 1. Coznanne ralbBAHUUECKUX JIEMEHTOB U3 MOAPYUYHBIX

CPEACTB. 2.
DJIEKTPUYECKUN TOK B KUAKOCTSAX CO3[IaHUS «30JI0TOr'0 KITHOUUKAY .



Xapakmepucmuka 0CHOBHBIX 8UO08 0esIMEeNbHOCIU.

VYrpaBisioT cBOeW IMO3HABATEIIBHOW W Y4YEOHOW JESTEIBHOCTHIO TOCPEICTBOM
MIOCTAHOBKM LIE€NIEH, TUIAHUPOBAHUSA, KOHTPOJISI, KOPPEKLIMH CBOUX JIEUCTBUWA U OLEHKU
YCHENTHOCTH yCBOeHMs. CpaBHUBAIOT CIIOCOO M PE3yiIbTaT CBOMX JCHCTBHM ¢ 00pa3lioM
— JIMCTOM comnpoBoXIeHUs. OOHapyX uBatOT OTKIOHEHUsA. OOAyMBIBAIOT MPUYUHBI
OTKJIOHEHUH. OCYIIECTBIAIOT CAMOKOHTPOJIb U B3AUMOKOHTPOJIb.

Hcnonb3oBaHne W3MEPUTENBHBIX MPUOOpPOB. BrimonHeHne mabopaTopHBIX W
NPAKTUYECKUX padoT. JlMarHocTuka W yCTpaHEHHUE HEHUCHPaBHOCTEH MPHOOPOB.
BricTpanBanue runore3 Ha OCHOBAaHMM HMEKOIIUXCS AaHHbIX. KoHCTpynpoBaHue u
MOJIEJINPOBAHUE.

DJIEKTPOMATHUTHBbIE SIBJICHUS.

MaruuTtHoe TOoJIe B BemiecTBe. MarHuTHas aHoManus. Mar"auTHele Oypwu.
PaznoBuniHOCTH AIEKTPOU3MEPUTEIBHBIX puOOpoB. PaznoBunHOCTH
3JIEKTPOJIBUTATEIICH.

Jlemoncmpayuu: 1. HarmsgHOCTh TOBENEHUS BEIIECTB B MAarHUTHOM Moje. 2.
[Ipe3enTanuu 0 MarHUTHOM MOJ€ 3€MJIM U O MArHUTHBIX Oypsx. 3. JlemoHcTparus
PA3HOBUIHOCTEHN AIEKTPOU3MEPUTENBHBIX MPUOOPOB. 4. HarnmsamHocTh pa3HOBUIHOCTEMN
AJIEKTPOJBUTATEIIECH.

Jlabopamophwvie pabomui: 1. UccnegoBanue pazinyHbIX 3JEKTPOU3MEPUTEIbHBIX

npruOOpoB.

Xapaxmepucmuxka 0CHOBHbIX 8UO08 0esiMelbHOCHU.!

VYrpaBigioT CBOEM MO3HABATENBHOM U Yy4YEOHOM AESITENBHOCTHIO MOCPEICTBOM
IIOCTAHOBKH LIEJIEH, TUIAHUPOBAHUsA, KOHTPOJI, KOPPEKIMHU CBOMX JEUCTBUUA U OLIEHKU
YCHENHOCTH yCcBOeHUsI. CpaBHUBAIOT CIIOCOO M PE3YNIbTaT CBOUX JICUCTBUI C 00pa3IioM
— JUCTOM compoBoXaeHus. OOHapyX uBalOT OTKIOHECHUS. OOMXyMBIBAIOT TPHYMUHBI
OTKJIOHEHUH. OCYyIIECTBISAIOT CAMOKOHTPOIb U B3aUMOKOHTPOJb.

Onruyeckue siBJIeHUS.

W cTouHuKM cBeTa: TEIJIOBBIE, JJIOMUHECIIEHTHBIE, UCKYCCTBEHHBIE. M3roToBieHue
KaMephsl - 00CKypa 1 UCCIe0BaHNEe N300paXeHUs ¢ TIOMOIIBIO0 MOJIeIl. MHOTOKpaTHOE
NU300paKeHre MPeMeTa B HECKOJIBKHX TIOCKUX 3epKanax. M3roToBUTh MEPUCKOIL U C €T0
MOMOIIBI0 TIpoBecTH HabmtoneHus. [IpakTudeckoe HCMOIb30BAHME BOTHYTBHIX 3€pKall.
3putenbHbIE WUIIO3UM, MNOPOXKAAEMbIE MpeloMiIeHMeM cBeTa. Mupaxu. PazButue
BOJIOKOHHOM oNTHKHU. MICII0JIb30BaHNE 3aKOHOB CBETA B TEXHUKE.

Jemoncmpayuu: 1. PaznuyHble UCTOYHHMKHM cBeTa. 2. M300pakeHue mpeamera B
HECKOJIbKMX TIUIOCKMX 3epkanax. 3. MWM3o0paxkeHue B BOTHYTBIX 3epkanax. 4.
Hcnonb3oBaHne BOJTOKOHHON ONTUKM.

5. YcrpoiicTBo (hoToanmnapaToB, KHHOMPOEKTOPOB, KaJIEH0CKOMOB.

Jlabopamophvie pabomei: 1. V3rotoBneHne kamepbl - 00CKypa U HCCIEeIOBaHHUE

U300pakeHus ¢ OMOIIbI0 Mojenu. 2. [IpakTuueckoe MpUMEHEHHE TIIOCKUX 3epKai. 3.



[IpakTryeckoe HCMONB30BaHUE BOTHYTHIX 3€pkail. 4. M3roroBieHwe nepuckomna u
HAOJIIO/ICHHSI C TIOMOILBIO MOJIENH.

Xapakmepucmuxka 0CHOBHbIX 8UO08 0esiMeNIbHOCHU!

VYrpaBigioT CBOEM MO3HABATENBHOM W Yy4YEOHOM AESITENBHOCTHIO MOCPEICTBOM
ITOCTAHOBKHM LIEJIEH, TUIAHUPOBAHUS, KOHTPOJISA, KOPPEKIIMU CBOUX JCUCTBUM W OLIEHKU
YCTEIIHOCTH YCBOCHUS. BBIIEsoT 1 GOopMyIHpyIOT MTO3HABATENBHYIO 11eJTh. Beimenstor
KOJIMYECTBCHHBIC XAPAKTEPUCTHKHA OOBEKTOB, 3aJaHHbIe cloBamMu. [IpuHUMAaiOT
MO03HABATEJIBHYIO 1IE€TTh U COXPAHSIOT €€ MPHU BHIMOIHEHUH YUeOHBIX eiicTBUil. OCO3HAIOT
cBoM JneicTBHs. VMIMEIOT HaBbIKM KOHCTPYKTHBHOTO OOIICHHS B MaJIbIX TpYIINax.
YeJ10BeK ¥ mpupoaa

ABTomaTuka B Hamed ku3Hu. [IpuMepbl UCMONB30BAHUSI ABTOMATHYECKUX
YCTPOMCTB B HAyKe, HA MPOU3BOJICTBE U B ObITY. CpencTBa cBsi3u. Pajno u TeneBuacHue.
AJbTepHATUBHBIE MCTOYHUKU BHEpruu. Bunbl snekrpoctaniuid. HeobxoguMocThb
IKOHOMHH MPUPOTHBIX PECYPCOB M MCIIOIB30BAHMSI, HOBBIX YKOJIOTUYHBIX M 0€30TMaCHBIX
TexHojoruid. Hayka u 6e30macHOCTb Jto1eH.

Lemoncmpayuu: 1. poromaTepuanbl U CIalbl 10 TEME.

Jlabopamopnvie pabomwer: 1.M3yueHue JEUCTBUN CPENCTB CBSA3U, pPaaAUO U

TEJIEBUJICHUSI.

Xapaxmepucmuxka 0CHOBHBIX 8UO08 0esIMENbHOCTU.

CamocTosITennbHO  (POPMYIHUPYIOT  TMO3HABATEIBHYIO 3ajady. YwMmeror

(I/IJ'II/I pa3BI/IBaI-OT) CIIOCOOHOCTH C IMOMOIIIBIO BOIIPOCOB JIO6BIBaTB HEAOCTAIOIITYIO

uH(OpMAIIHIO.
9Kkiacce
Kunemarnka

Crnioco0nbI onucaHus MexaHuueckoro ABmwkeHus. Cucrema orcuera. [IpsmonuHeiinoe
nekenue. [IpsMonuHeitHoe paBHOMEPHOE JIBUKEHUE 10 TUIOCKOCTH. [lepeMenienue u
CKOpPOCTb IIPYU PABHOMEPHOM MPSAMOJIMHEWHOM JBHKEHUH MO MIOCKOCTH.
OtHOCUTENBHOCTD IBMKEHUS. CliokeHne NBKEeHUH. [IpuHINn HE3aBUCUMOCTH
JIBMKECHUM.

KpuBonuneitnoe nBuxenue. [[BrxkeHue temna, OpomeHHOro Mo YIJIOM K
ropu3oHTy. PaBHOMEPHOE ABMIKEHUE 110 OKPYKHOCTHU. YTJI0Basg CKOpocTh. [lepuoa n
yacToTa BpauieHus1. CKOpOCTh U YCKOPEHUE IPU pABHOMEPHOM JABUKEHHUH 110
OKPYHOCTH.

JlabopamopHvie pabomeoi:

N3yuyenue aBmxeHns: CBOOOHO Ma1al0IIEro Tea.

N3ydeHne NBUAKEHHS 110 OKPYKHOCTH.

IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENCKUX PAOOM.:



OmnpeneneHne CKOPOCTH PABHOMEPHOIO JIBMKEHHMSI TIPU  HUCIOJb30BAHUU
TpeHaxkepa «OeroBasi JOPOKKa.

Hctopuueckass peKOHCTPYKLHMS OIBITOB l'anmuies Mo ONpeleNeHUI0 YCKOPEHUs
CBOOOJTHOTO MaICHUs TeJl.

[TpuHIMTIBEI pAOOTHI IPUOOPOB 71T U3MEPEHUST CKOPOCTEH U YCKOPECHHIA.

[Ipumenenue cBOOOIHOTO aJACHUS I U3MEPEHUS PEAKIIMH YeTI0OBEKa.

Pacuer TpaekTopuu nBM:KEHUS IEpCOHAXKeM paccka3zoB P.Pacmo.

Xapakmepucmuka 0CHOBHbIX 8UO08 OeamelbHOCmU: YTeHHE U 00CYKJEeHUE TeKCTa
cTaTell WHTEPHET-CAWTOB, OOCYXXICHHE JIOKIAJ0B M IPE3CHTAIM, COCTaBIICHHEC H
pelnieHue 3aaa4, 00cyxaeHue cnocodos pemenus (moaroroska k OI'D no dusuke).

JAnHamMuka

Nuepunanbabie cucteMsl orcuera. Cuna. 3akoHel HeroToHA. [[BHKEeHME Tena moj
JEUCTBUEM HECKOJbKUX CWI. J[[BU>KEHHME CucTeMbl CBsSI3aHHBIX Tel.  J[uHamuka
PABHOMEPHOI'O IBUKEHUS MaTEPUATILHON TOUKHU IO OKPY>KHOCTH.

Knaccel cun. 3akoH BCeMUpPHOTo TAroTeHus. JIBrmkenue raHer. CKycCcTBeHHbIE
cnytHuku. ConHeuHass cuctema. Victopus pa3BuTUs NpeAcTaBieHU o BceneHHOM.
Ctpoenue u 3BosoLUs BeeneHHowu.

JlabopamopHwvie pabombpi:

N3MepeHne Macchl Tea ¢ UCTIOJIb30BAaHUEM BEKTOPHOTO PA3JIOKEHUS CHUIIBIL.

N3yueHne KHUHEMATUKU U JAUHAMUKU PaBHOYCKOPEHHOTO JABUKEHUS (Ha MpUMEpe
MalluHbl ATBY/a).

N3yueHne TpeHHs CKOIbKEHUS.

IIpumepHvie memvl NPOEKMHBIX U UCCTIEO08AMENbCKUX PAOOM!

Hcropuueckass peKOHCTpYKUMsl onbITOB KylnoHa 1 AMOHTOHA IO ONPEIETIECHUI0
BEJIMYUHBI CUJIbI TPEHUSI CKOJIbKEHUS.

[TepBble HCKYCCTBEHHBIE CITYTHUKU 3EMIIH.

Kak ornruaroTcss MexaHMYecKHe Npolecchl Ha 3eMiie OT MEXAHUYECKUX

npoueccoB B kocMoce? Tena CoTHEUHOM CUCTEMBI.

OTKpbITHS HA KOHYMKE TEepa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OeameNbHOCMU: YTEHHE U 00CYKJIEHUE TEKCTa
cTaTell HHTEpHET-caliToB, OOCYXICHHE IOKJIAJ0B U TMpE3eHTAIMil, COCTaBJICHUE W
penieHue 3aaa4, 00CcyxaeHne crmocoooB pemieHus (moarororka Kk OI'D no pusuke).

NMmnyabc. 3aK0H cCOXpaHEeHHUs UMITYJIbCA

Nmvnynec. M3meHeHne ummynbca MaTepHaIbHOW TOUKM. Cucrema Ten. 3aKkOoH
COXPAaHEHHS UMITYJIbCA.

IIpumepHvle membl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

PeakTuBHOE IBMKEHUE B IPUPOJIE.

PaccnenoBanue JITII ¢ momMoIipro 3aKk0Ha COXpaHEHUSI UMITYJIbCA.



Xapakmepucmuka 0CHOBHbIX 8U008 OesameIbHOCmU: YTEHHE U 00CYKIEeHUE TeKCTa
cTaTeld WHTEPHET-CAWTOB, OOCYXKICHHME JIOKJIAJ0B M IPE3EHTAIM, COCTAaBIICHHEC H
pelieHue 3aaa4, 00cyxaeHue cnocooos pemenus (mogroroska k OI'D no dusuke).

Craruka

PaBHoBecue Tena. MOMEHT CUIIbL. Y CI0BUS paBHOBECHUS TBEPAOTo Tena. IIpocTeie
MEXaHU3MBI.

Jlabopamophwvie pabomui:

Omnpenenenne NEHTPOB MACC PA3IMYHBIX TeN (TPH COC00a).

IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENCKUX PAOOM.:

[IpuMeHeHne NpOCTBIX MEXaHU3MOB B CTPOMUTENBCTBE: OT 3EMIISIHKUA [0
HeOockpeba. MccaenoBanne KOHCTPYKITUU BETTOCHTIEA.

Xapakmepucmuka 0CHOBHbIX 8UO08 OeamelbHOCmU: YTeHHE U 00CYKJIEeHUE TeKCTa
CTaTel WHTEpPHET-CAlTOB, OOCYXICHHE IOKJIAJOB W TMPE3CHTAIHH, COCTABJICHHE U
pelnieHue 3aaa4, o0cyxaeHue cnocodos pemenus (moaroroska k OI'D no dusuke).

Mexann4yeckue KoJieOaHus M BOJIHbI

Mexanuueckue koneOanusi. IIpeoOpa3oBaHue »HHEPrUM TPU MEXAHUYECKUX
kosneOaHusx. MaTeMaTH4ecKuid U NMPY>KUHHBIA MasTHUKU. CBOOOJHBIE, 3aTyXalolue U
BBIHY>KJIEHHBIE KOJIeOaHusl.

PesonaHnc.

Mexanuyeckue BOJIHBL. [[JTMHA U CKOPOCTH BOJIHBI. 3BYK.

Jlabopamophwvie pabomui:

N3yuyenue koneOaHUil HUTIHOTO MasITHHUKA.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM!

CrtpyHHBIE MY3bIKQJIbHBIE HHCTPYMEHTHI.

KonebarenbHbie CUCTEMBI B IPUPOJIC U TEXHUKE.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OeameNbHOCmU: YTEHHE U 00CYKJIEeHUE TEKCTa
cTaTell HHTEpPHET-CalTOB, OOCYXKICHHE JOKJIAJOB U TMPE3CHTAIMM, COCTABJICHHE U
pelieHue 3aaa4, o0CyKAeHHe croco0oB pemenus (moaroroska k OI'D no ¢usuke).

JIEKTPOMATHUTHBIE KOJIeOaHUSI M BOJIHbBI

[lepemennslii anekTpuueckuil Tok. KoneOarenbHbll KOHTYp. BbIHYXIeHHBIE U
cB0OOHBIE DM KOJIEOaHus.

OM BOJIHBI U UX CBOMCTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

[IprHLIMTBI paIUOCBS3U U TEJIEBUICHUS.

Bnusiane OM u3nyyeHuil Ha )KMBbIE OPraHU3MBI.

N3roroieHne yCTaHOBKH JIJIs1 JEMOHCTpALMU ONbITOB 10 OMMU.

OnekTpoMaruutHoe uznydenne CBY-neun.

Hcropuueckast peKOHCTPYKIKS ONBITOB AMIIepa.



Xapakmepucmuka 0CHOBHbIX 8U008 OesameIbHOCmU: YTEHHE U 00CYKIEeHUE TeKCTa
cTaTeli WHTEPHET-CAWTOB, OOCYKICHHE JOKJIAI0B W TPE3CHTAIMI, COCTABICHUE U
pelieHue 3aaa4, 00cyxaeHue cnocooos pemenus (mogroroska k OI'D no dusuke).

Onruka

Hcrounuku cBera. JlecTBUs cBETa. 3aKOH MPSIMOJIMHENHOTO PaciupOCTPAHEHUS
cBeTa. 3aKOH oTpaxeHus cBeta. [locTpoeHne n3o00paxkeHuil B IIIOCKOM 3€pKalie.

3aKOH IPEJIOMJICHHS CBETA Ha IUIOCKOW T'PAHUIE ABYX OJHOPOAHBIX IMPO3PAUYHBIX
cpen. [Ipenomnenue ceera B npusMe. [{ucnepcus cBeta. SIBlIeHHE MOJTHOTO BHYTPEHHET O
orpaxenusi. JIunzpl. Tonkue nun3bl. [locTpoeHne n3o0paxkeHuil, co3jaBaeMbIX TOHKUMHU
nuH3aMu. ['na3 u 3penne. Onruyeckue npudopsI.

Jlabopamophwvie pabomui:

OKCIIEpUMEHTAJIbHAS MPOBEpPKA 3aKOHA OTPaKEHUS CBETA.

N3mepenue rnokasarens npeaoMIIeHUs BOJBI.

H3mepenne poKyCcHOr0 pacCTOSHUSL COOMPAOIIEN JTMH3BI.

IIpumepHvie memvl NPOEKMHUBIX U UCCTEO08AMENLCKUX PAOOM:

HcTopus uccienoBaHusi CBETOBBIX SIBIICHUM.

Hcropuueckast pekOHCTpYyKLHs Teseckona I anmmes.

N3rorosneHne KamenmaocKora.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OeameNbHOCmU: YTEHHE U 00CYKIEHUE TEKCTa
cTaTel HHTEpPHET-CANTOB, OOCYXIEHHE JOKJIAJOB M TMPE3CHTALUA, COCTABICHUE U
penieHue 3aaa4, 00cyxaeHne crmocoooB pemieHus (moarororka k OI'D no pusuke).

Du3uKa aTOMAa U ATOMHOI0 SApPa

Crpoenune aroma. IlormonieHne m wucmyckaHue cBera atomamu. Onruyeckue

CIEKTPHI.

Omnwitel Pezepdopna. IlinanerapHass monens aroma. CTpoeHHE aTOMHOTO sijpa.
3apsiI0BOE U MACCOBOE YMCNA. SepHbIe CHIIbI. DHEPTUs CBSI3U aTOMHBIX SAEpP. 3aKOH
paanoaKTUBHOTrO pacnana. Anbda- u 6era-pacnaasl. [IpaBuia cmemienus.

Snepuble peakuuu. [lenenue u cunres suep. AnepHas sHepreruka. McTOUHMKH
sHepruu CoiHIIAa U 3BE3/I.

Perucrpanus saepHbIX H3Ny4dyeHUW. BiusHHE paanOaKTHBHBIX M3Jy4EHUN Ha
YKUBbIC OpraHu3Mbl. Jlo3uMeTpusi. IKOJOTHUECKHE MPOOJIEMBI SIIEPHON SHEPTETUKH.

IIpumepHvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM:

Hcropus n3ydenus atoma.

N3mepenue KI1/] comreunoii 6arapen.

HeBuauMmele uznydeHus: B CHEKTPE HarpeThiX TeJ.

Xapaxmepucmuka oCHOBHBIX 8U008 OesiMmeNbHOCMU: YTEHUE U 00CYX ACHUE TEeKCTa
CTaTel WMHTEpPHET-CAalTOB, OOCYXIEHHE IOKJIAJ0B M IPE3CHTALMI, COCTABICHHE U
penieHue 3aaa4, oocyxieHue cnocodoB pemienus (moaroroska k OI'D o dusuke).



®opMblI OpraHu3anuu 00pa3oBaTeIbHOI0 npoiecca:

Ncnonp3yroTes 31€MEHTHI CAEAYIOUUX TEXHOIOTHI: TPOEKTHAs, MPOOJIEMHOT0
oOy4eHus1, HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOT O MBIIILJICHUS,
Ipo0JIEeMHOr0 JIhajora, UrpoBasi.

OcHoBHbIE MeTOABI pA00THI HA YPOKe:

Benymumu Meromamu  0Oy4deHUsS! SBISIFOTCS: YaCTUYHO-TIOMCKOBOW, METOJ]
MaTEMAaTHYECKOI0 MOJEIUPOBAHNUS, AKCHOMATHUYECKUIA METO/I.

DopMbl KOHTPOJIA:

Tak kak 3TOT Kypc SBISETCS JIONOJHUTEIBHBIM, TO OTMETKa B Oayuiax He
CTaBUTCS. YUaIllUUCS YUUTCS OLICHUBATH CE€0sl M JPYTUX caM, YTO MO3BOJISIET pa3BUBATh
YMEHHUS CaMOaHalIn3a U CHOCOOCTBYET Pa3BUTUIO CAMOCTOSATEIBHOCTH, KaK CBOHCTBY
JUYHOCTH y4alerocs.

BrlisiBiieHUE TPOMEKYTOUYHBIX U KOHEYHBIX PE3YJbTATOB YUAIUXCS IPOUCXOJIUT YEpe3

MPAKTUYECKYIO JACSATEIbHOCTD; 3a4€THBIC PA0OTHI:

sTEMaTu4ecKas 1oa0opKa 3a7ayd pa3IMuHOr0 YPOBHS CJI0KHOCTH C IIPEICTABICHUEM
pa3HbIX METOOB pEUICHUS B BUJE TEKCTOBOr0 NOKYMEHTA, Npe3eHTanuu, (Guim-
AaHUMAIUH, BUAEOPOJIMKA Wi WeD — cTpaHmibl (caiira)

*BBICTABKA [IPOEKTOB, MPE3ECHTALIHII;

*IEMOHCTpAIMs SKCIEPUMEHTA, KaUeCTBEHHOM 3aJjau C KAYECTBEHHBIM (YCTHBIM
WIH B BUJIE€ IPUIIOKEHMSI, B TOM YHUCJIE, IPE3EHTAMEN ) ONMCAHUEM TPOLIECCA Ha 3aHITHH,
(ecTuBaE SKCIIEPUMEHTOB; (PU3UUECKUE OJTUMITHA[IBI.



KanenaapHo-temMaTu4eckoe NJIaHUPOBaHUe 7 KJacce

Ne KonungecTso
Tema 3ansTHA
1/ 4acoB .
Ne OcHoBHbIE BUIbI YYEOHOH J€SITENFHOCTU
1| TEOp | TMpaKTH
ust Ka
1. BBenenue (14) [TpuBoauTH IpEMEPHI 0OBEKTOB U3YUCHUS
(107637091 (busuueckue SIBJICHMS,
1 1 BeozuHoe 3amsTHE. Lemn (u3HUYecKoe Teo, BEMECTBO, (U3HUECKOEC
Y 33]1a4u Kypca. 1 none). HabGmomate u  aHaNMM3UPOBAThH
TexHuKa 6€30MaCHOCTH. ¢buzmveckue  saBieHUS  (PUKCHPOBATH
2. Posib JKCIIEPHMEHTA B 5KH3HH YesioBeKa (34) MSMCHCHNA CBOMCTB 06BeKTOB,
CpaBHUBATH UX M 0000IIATH).
2 1 Cucrema €OUHUL, IIOHATHE O 1 Ilo3HakOMUTECS C SKCIICPUMCHTAIIbHBIM
MPSIMBIX ¥ KOCBEHHBIX H3MEPCHUIX METOIOM HACCJICNOBAHUA NpUPOIBI
dusnueckuii 9KCHEPUMEHT. (BOCIIPOM3BO/IUTS, ¢ukcnpoBaTh
Bunpl pusnyeckoro sxcrnepuMeHTa. H3MCHCHUA CBOUCTB 00BeKTa,
2 2 [Torpeurnocts u3Mepenus. Bugbt 1 ananusuposath. COOpka mpuOOpPOB U
NorpemHocTed u3mepenus. Pacuér KOHCTPYKIUH. Hcnonb3oBanue
OrPELIHOCTH H3MEPEHIL. M3MEpUTENbHBIX NMPUOOPOB. BoimonHnenue
mabopaTOPHBIX M TPAKTHYECKHX pPadoT.
JlnaraocTtuka u yCTpaHECHHE
HEUCTIPABHOCTEH pruOOpOB.
3 3 JlaGopaTopHas pabota 1 BricTpaMBaHWe TIMIOTE3 Ha OCHOBAHHU
«I/ISMepeHI/Ie o0BeMa TBEPAOTO HUMEIOIIUXCS JaHHBIX.
tena». IlpaBuna  odopmieHus
nabopaTopHOi paboTHI.
3. Mexanuka (84)
Ananus tabnuu, rpadukos, cxem. [Touck
4 1 PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 OOBSICHEHUSI HAOJIOaEMBIM  COOBITHSIM.
JIBUKCHHSL. OmnpeneneHre CBONCTB MPUOOPOB  TIO
5 2 ['padmyeckoe npeacraBneHue 1 qCPTCHKAM u MOJCIIAM. Ananms
JIBUKCHHSI. BO3ZHUKAIOMIUX MPOOJIEMHBIX CHUTYyallUH.
Pemenne rpaduueckux  3amau, M3006paxarts CUCTEMY KOOpZAHHAT,
7 7 | pacueT MyTH U CpeIHEH CKOpPOCTH 1 BBIOMPATH TEJIO OTCUYETA U CBSA3BIBATH €T0 C
HEPAaBHOMEPHOI'O JIBUKECHHS. CHUCTEMOU KOOpAUHAT. HUcnons3oBats
[MoHsATHE WHEPIUM W WHEPTHOCTH. CACTCMY  KOOpAMHAT  JULL  M3y4CHHA
o 4 LlentpoGexkuas cuia. [IpuMeHeHue . MPSIMOJTUHEITHOTO JIBUKCHHUS Tena.
JNaHHBIX (PU3MYECKMX MOHATUIN B COopka  npuOOPOB M KOHCTPYKIIHH.
KHU3HEIEATEILHOCTH UeIOBEKa. Hcnonb3oBanue U3MEPUTEIIBHBIX
npuOopoB. BeimonHeHue mabopaTOpHBIX U
9 5 | Cuna ynpyrocTs, cria TpeHHs 1 pubop patop
npakTH4eckux paboT. JlmarHoctuka u
JlaGopaTopHas pabota .
yCTpaHEHHE HEUCIIPaBHOCTEH NpPHOOPOB.
«MccnenoBanme 3aBHCHMOfTH BricTpanBaHue rumore3 Ha OCHOBaHUU
10 6 | cuiIBl yIpyrocTd, BOSHUKAIOMICH B 1

NpYyXKUHE, OT CTETIeHHU JeopMaIuu
HIPYKUHBD).

“MeromMXxcs faHHbIX. KoHCTpyHnpoBaHue u
MOZENUpOBaHKe. BollloNIHEHNE 3ajaHU




[I0  YCOBEPIIEHCTBOBAHUIO  INPHOOPOB.
Pa3zpaboTka HOBBIX BapHUaHTOB OIIBITOB.
Pa3pabotka © TpoBEepKa  METOAHMKH
SKCIIEpUMEHTaNbHON paboThl. Paborta B

JlaGopaTopHas pabota MaJlbIX rpymnmnax. AHanu3upymor,
11 7 | «Onpenenenue kod¢ dunrenta BBIOMPAIOT W OOOCHOBBIBAIOT  CBOE
TpEeHHsI Ha TPUOOMETpEN. pemienue, neictBus. llpencraBnenue
pe3yIbTaToB IIapHO, IPYIIIOBOM
NESATSIBHOCTH. YUYacTHe B JHAJIOTe B
COOTBETCTBUHM C TMpaBUJIAMH PEYEBOTO
MTOBEICHHSI.
JlaGopaTopHas paboTa
12 8 «HccnenoBanre 3aBUCUMOCTH CHITBI
TPEHHST OT CHJIBI HOPMAJILHOTO
TABJICHUS.
4. I'mapocratuka (124)
13 1 | [InotHOCTB. 3amaua naps ['epona.
Pemienue  3amay  MOBBIIEHHOM
14 2 | CJIOKHOCTH Ha pacyeT IUIOTHOCTH
BEIECTBA.
Pemrenue  3amad  MOBBIIICHHOI Ananmu3 tabmun, rpagukoB, cxeM. [lonck
15 3 | CIOKHOCTH Ha pacueT TUIOTHOCTH 0OBsSCHEHUS HAOJIOMAEMBIM COOBITHSIM.
BEIIeCTBA. Ompenenenrie  CBOWCTB TPHOOPOB  TIO
geprexam u MOJICTISIM. Ananus
JlaBiieHue KUIKOCTH | ra3a. 3aKOH N
16 4 Mackans BO3ZHUKAIOMIUX MPOOJIEMHBIX CHUTYyalUH.
71 5 | Coot : COopka 1puOOPOB M  KOHCTPYKIHH.
necst BI.
OODIIAIOIHECA COCYN Hcnons3zoBanue M3MEPUTENbHBIX
18 6 JlaboparopHas pabota prOopoB. BrImomHeHNEe 1a00PaTOPHBIX U
«M3rotoBnenue Moaenu GhoHTaHA) MpaKTUYeCKuX paboT. JluarHoctuka u
JlaGopaTopHas pa6ora yCTpaHEHHE HEHCIPABHOCTEH NPUOOPOB.
19 7
«M3roToRIeHIE MOIEH OHTAHAY BreicTpanBaHue rUIIOTE3 HAa OCHOBAaHUU
uMerouxcs nanHbiX. KoHctpynpoBanue u
3akon Ilackans. JlaBnenue B
MozaenupoBanne. Pabora B MambIx
20 g KHUJIKOCTSX M rasax. A 5
lMunpaBnrueckue MalIvHEIL. TpyIiax. HaHmHPyIOT’ BBl Hpi”oT "
00OCHOBBIBAIOT CBOE pellIeHHe, NeHCTBUS.
Coo0bmmarommecs: CoOCy/bl. 8
[IpencraBieHre pe3ynbTaTOB  MapHOH,
BrrtankuBaroras cuna. 3akoH .
21 9 rpynmnoBoii nesrensHocTU. lloaroroBka
Apxumena. o
COOOIIEHUH U JIOKJIaJ0B. YdYacTHe B
Jlaboparopnas pabora JMajgore B COOTBETCTBUM C IPaBHJIAMHU
22 | 10 | «BbIsICHEHHE YCIOBUS ITaBAHHS PEUEBOro MOBEICHUS.
TEI».
23 11 brok 3agag Ha 3axoH Ilackans,
3aKOH Apxumena.
biox 3agay Ha 3axoH Ilackans
24 | 12 ’

3aKOH Apxumena.

5. Craruka (104)




25 1 | brok. Peryar. Ananu3 Tabmmi, rpadukos, cxem. [louck
PaBHOBECHE TBEPIBIX TN, Y CIOBHS OOBSICHEHUSI HAOJIOaEMBIM  COOBITHSIM.
26 2 | paBHOBecHs. MOMEHT CHIIBL. OmpeneneHre CBOWCTB IPHOOPOB 1O
TTpaBHIIO MOMEHTOB. yepTexam " MOJIEISIM. AHanus
BO3ZHUKAIOMIUX MPOOJEMHBIX CHUTYaIUH.
27 3 LenTp Tsxectu. MccnenoBanue N
Habmonate neicTBue IIPOCTHIX
MexaHu3MoB. [lo3HakoMuUTBCS €
Pa3IUYHBIX MEXaHUYECKUX CHCTEM. (bu3nYecKoil  MOZEINBIO «abCOIIOTHO
TBEpHoe Teno». Pemare 3amaunm  Ha
28 4 KombunmposanHbie 3az1aqu, IIPUMEHEHHE ycnoBusi(TipaBUia)
HCIIONIb3Ysl YCIIOBUSI PAaBHOBECHS. paBHOBecHs pblyara. [IpuMeHsITh ycioBue
29 5 KomOunmnpoBanHbie 3a/1a49mu, (mpaBuiO)  paBHOBeCHs  pelyara Ui
UCIIONB3Ys YCIIOBUSI PABHOBECHSI. O0BsICHEHHS JCHCTBUA pasInIHbIX
PaGoTa Hajl MPOCKTOM «BIOKIY, WHCTPYMEHTOB, HCIIOJIb3YeMbIX B TEXHHUKE
JaGopatopHas padora U B 6LITyV. Cbopka mpubOpoB U
. KOHCTPYKLHUU. Hcnonp3oBanue
30 6 | «Msrotonenne paoratomei WU3MEpUTENbHBIX MpUOOPOB. BeimonHenue
cuctemet 0110K0By». Odopmienne 1abOpaTOPHBIX M TPAKTHYECKUX paboT.
pabOThI. Jlnarnocruka 51 YCTpaHEHHE
PaGota Hag npoexToM «biiokm». HEUCIPAaBHOCTEH MPUOOPOB.
JlaboparopHas paboTa BoicTpauBanue rumore3 Ha OCHOBAaHUU
31 7 «M3roroBnenue paboraroriei MMeroIMXxcs JaHHbIX. KOHCTpynpoBaHue n
cHcTeMbI 6710K0B». OopMIIeHHe MOJIeJIMpOBaHKE. BrInoiHeHUE 3a1aHUi TTO
pabOThL. YCOBEPILIEHCTBOBAHUIO npuOopoB.
PaGoTa Haz POCKTOM «BIOKI. Pa3paboTka HOBBIX BapHUAHTOB OIIBITOB.
Pa3pabotka w® mpoBepka  METOAMKHU
32 8 Jlabopatopuas padora . AKCIIEPUMEHTAIBHOU PabOTHI.
«HsrotoBnerue paboraromelt PaGora B Manbix rpymmnax. AHaTU3UPYIOT,
CHCTEMEL OIIOKOB. BRIOMPAIOT ©W  OOOCHOBBIBAIOT  CBOE
33 9 | Odbopmienne paboTsr. pemenue, geucrtBusa.  [IpencraBnenue
pe3yJabTaTOB MapHOH, rpynmnoBoi
IeaTebHOCTH. 1loaroToBKa cOOOIEHNNA 1
noKaaa0B. OCyILIECTBISAIOT CaMOOLECHKY,
B3aMMOOIICHKY NI€ATEeIbHOCTU. YdYacTue B
34 | 10 | 3ammTa MPOeKTOB.

Aauaaore B COOTBCTCTBHU C IIpaBUJIIaMU
PEUCBOIO MOBCACHMUS.




KanenmapHo-TeMaTH4ecKoe IUIaHUpPoOBaHue 8 Kiace

Ne KomnuecTBo
Tema 3aHaTHA
n/ No 4acoB XapakTepHucTHUKa BUIOB A€ITEIbHOCTH
I h TEOp | MPaKTH 00yJaroImuxcs
us Ka
1. BBenenue (14)
1 1 BBoanoe 3aHsTHE. Henn
Y 3aJ]a4M Kypca. 1
TexHuka 6€30MaCHOCTH.
2. TenuioBble siBjeHus (12 )
Paznoobpazue TETUIOBBIX
2 1 | assnenuit. TemmoBoe pacmmpeHue 1
Te7.
JlaGopaTopHas pabora CamocTosITeNTbHO bopmMyIHpyOT
3 2 «I3MeHeHMsI JUIMHBI Telna TIpH 1 [IO3HABATENbHYIO  3aJa4y. YMEKT ¢
HarpeBaHUU U OXJIAXKICHUM. IIOMOIIIBIO BOIIPOCOB n00bIBaTH
Teronepenaua  HaGmronenwe HCAOCTAIOIIYIO HHpOpMALIHIO.
4 3 | remronposomocta BOIBI " 1 HcnonszoBanue M3MEPUTENbHBIX
BO3TyXa. npuOopoB. BeinonHenue 1adopaTopHbIX U
MpakTHUeckux paboT. JluarnHoctuka u
Jlaboparopras pabora yCTPaHEHHE HEMCIPABHOCTEH MPUOOPOB.
5 4 «I/IsMe"peHne YAETbHOH 1 BeicTparBanue TruIOTe3 Ha OCHOBAaHUHU
TCIIOEMKOCTH pas3In9HbIX uMmerouxcs 1anubiX. KoHcTpynpoBanue u
BCIICCTBY. MOJIETIMpOBaHKe. BbINOTHEHNE 3a1aHUH 110
[InaBneHne W OTBepIeBaHUE. YCOBEPIICHCTBOBAHUIO prOOPOB.
6 5 Ha60paT0pHa;{ pa60Ta «OTnUBKa 1 Pa3pa60TKa HOBBIX BAapHaHTOB OIIBITOB.
napaduHOBOTO COIATHKA» Paspabotka ®  TpoBEpKa  METOIMKH
TaGopaTtopHas pa6ota SKCIIEpUMEHTaNbHOM paboThl. Paborta B
7 6 | «Habmrogenue 3a  IUIABICHUEM 1 MaJIbIX Tpyrnax. AHanusup yiot,
B BBIOMPAIOT n 00OCHOBBIBAIOT  CBOE
pemienue, naeiictBus.  [IpeacraBnenue
8 7 Pemenue omuMmuaaHbIX 33129 HA 1 PE3YIBTATOR HapHofi, IpYIITOBOf
YPaBHEHHE TEIIOBOrO baanca NeATeTbHOCTH. YdYacTHe B JUalioTe B
9 8 Pﬁ?‘HIGHPIe OJIMMIIMAAHBIX 3a4a4 Ha 1 COOTBCTCTBMM C IIpaBHJIaMH pPEYEBOI0
pacyéT TEIUIOBBIX MPOIECCOB MTOBE/ICHMSI.
10 9 | JlaGoparopus kpucramutorpahum. 1
Wcnapenne u xonnencauus. Ot
11 | 10 | yero 3aBUCHUT CKOPOCTb MCIApPEHUS 1
KUJKOCTH?
Cocras aTMocgepsl,
12| 11 HaOJI0/IeHNE nepexoja 1
HEHACBIIIEHHBIX MapoB B
HACBILLIEHHBIE.
13| 12 BrnaxxHocTh BO31yXa Ha pa3HbIX 1

KOHTHHCHTAaXx

3. DaekTpuyeckue sijeHus (84)




14 Mukpomup. Mopenn aToma, 1 VYOpaBiasdoT cBOEH IO3HABAaTEIBHONM U
ctopuss OTKpeITHA W jeiicTeEA TOCTAHOBKM  LeieH,  IMIaHMPOBAHM,
15 1 KOHTPOJIsI, KOPPEKIIUU CBOMX JICHCTBUN U
raJIbBAHUYECKOTO dJIEMEHTA
- OLIEHKH YCHEIIHOCTH YCBOCHHS.
16 Vctopust cosnanms nekTpohopHoi 1 CpaBHHUBAIOT CHOCOO M PE3yIbTAaT CBOMX
MallnHBI NEeiCTBHI ¢ 06pa3LOM — JIUCTOM
17 OnbiTel  Bonbra.  Onextpuueckuit 1 COIIPOBOXKICHMUS. OOHapyXUBaIOT
TOK B 3JIEKTPOJIUTAX. otkioHeHHs.  OOQYyMBIBAIOT  MPHUYUHBI
18 Pemenne onMMIUamHBIX 3a7ad Ha 1 OTKIIOHCHHH. OcymecTBsI0T
3aKOHBI IIOCTOSHHOIO TOKA CaMOKOHTPOJIb U B3aUMOKOHTPOJb.
HcnonszoBanue M3MEPUTENbHBIX
Habmonnenue 3aBucuMoctu
puOopoB. BeinonHeHue 1a00paTopHbIX U
COTIPOTHUBJICHUS TTPOBOIHUKA OT
MpakTH4ecknx paboT. JluarHoctuka u
TEMIEPATYPHI. .
patyp yCTpaHEHUE HEHCIPABHOCTEH MPHOOPOB.
JlaboparopHas paboTa BeicTpauBanue rumore3 Ha OCHOBaHUM
«OrmpenieneHne CTOMMOCTH UMEONIMXCs JaHHbIX. KoHcTpyHrpoBanue u
U3pacX0JOBaHHOM 3JIEKTPOIHEPTUU MOZCIINPOBAHHE.
10 MOIIIHOCTH MOTPEOUTENS U IO
CUYETUYUKY».
19
20 Pemenne onumnuaaHeix 3a1a4 1
Ha TEIIOBOE JIEHCTBHE TOKA
4. DiekTpoMarHuTHbIe siBjeHus (34) VYhpaBisitoT CBOEW TO3HABATEJIbHOW U
y4eOHOM J1eATENIbHOCTBIO OCPEICTBOM
21 DJIEKTPOMArHUTHBIE SBICHAS.| IIOCTAHOBKM  LENed,  I[UIAHUPOBAHMS,
DNEKTPOU3MEPUTENBHBIE PUOOPHI. KOHTPOJIsI, KOPPEKIIUU CBOMX JCHUCTBUN U
MarnuTHas anHomanus. MarHuTHble OLCHKH YCTICIIHOCTH yCBOCHUA.
22 Sypu 1 CpaBHUBAIOT CIOCOO U PE3y/IbTaT CBOMX
JOecTBHUM ¢ o0pa3noM —  JHCTOM
CONPOBOXKICHMUS. O6HapyXuBaroT
- Pa3HOBHIHOCTH . oTrkioHeHHs.  OOQyMBIBAIOT  MPHYUHBI
SIEKTPO/IBHTaTENE. OTKJIOHEHHH. OcCy1ecTBIsIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOb.
5. OnTnyeckue siBjaenus (749) . N
YropaBnsioT cBoed MO3HABATENBHON U
” VICTOYHUMKH CBETA: TETIOBbIE, . y4eOHOM JIeSITENbHOCTBIO TOCPEACTBOM
JFOMHHECIICHTHBIE MOCTAHOBKH  IIeJIel,  IUIAHUPOBaHUS,
KOHTPOJISI, KOPPEKLIUU CBOUX ICHCTBHUI U
DKCIEPUMEHT HaOIroIeHue.
OLIEHKH YCIIELTHOCTHU YCBOEHUS.
MHorokpatHoe n300pakeHue
25 Brinenstor U bopmynupyroT

npeaMETa B HCCKOJIbKUX IINIOCKUX

3epKasiax.

MMO3HABATEIIbHYIO LeNb. Brigensaror




26 N3rotoBuTh MEpUCKON M C €ro KOJIMYECTBEHHbBIC XapaKTePUCTUKU
MTOMOLUIbIO IPOBECTH HAOTIOACHUS 00BEKTOB, 3a/laHHbIe CJIOBaMHU.
- IpakTnueckoe HCHONE30BAMHE [IpuHMMAaOT T1O3HABATEIBHYIO LEIb |
BOTHYTBIX 3€pKall COXPAHSIIOT €€ MPH BIMOJIHEHUH Y4EOHBIX
nevictBuil. OCO3HAIOT CBOU JICUCTBUSL.
3puUTeNnbHbBIE UIITIO3UH,
Nmeror HaBBIKU KOHCTPYKTUBHOTO
28 MOPOXKAAEMBbIC MPETOMIICHUEM
OOIIIEHUS B MJIBIX TPYIITIAX.
ceera. Mupaxu.
29 Pa3BuTHE BOJOKOHHOW ONTHKH.
30 Hcnonb3zoBaHue 3aKOHOB CBETA B
TEXHHUKE
6. YesioBek 1 mpupoaa (44)
31 ABTOMAaTHKA B HAIlIEH )KU3HH . CaAMOCTOSTENIBHO bopMmyIHpyIOT
MO3HABATEJIbHYIO 3a71a4y. YMeEIoT (HIn
32 Panuo u TeneBuaeHne [Pa3BUBAIOT) CIIOCOOHOCTD C TMTOMOIIIBIO
BOITPOCOB T0OBIBAThH
33 AJbTepHATUBHBIC UCTOYHUKU HEIOCTAIOLLYIO HHPOPMALHIO.
SHepruu. Bujsl a5ekTpocTaHIni
34 Hayka CEeroaHs. Hayxka u

0€30MaCHOCTD JTIOAEH.




KanenmapHo-TeMaTH4ecKoe IUIAaHUPOBaHue 9 Kiace

Ne KomunuecTtso
Tema 3anHsTHSA
n/ Ne 4acoB XapaKkTepuCcTHKa BUJOB ACATEIBHOCTH
1} ) TEOp | MpPaKTH oOyyaromuxcs
ust Ka
1. Begenue (14)
1 1 BBomHoe 3amsaTue. e
Y 33]1a4U Kypca. 1
Texnuka 0e30MacHOCTH.
2. Kunematuka (7 4)
Crioco6b1 OTIMCAHUS
2 1 MEXaHHUYECKOI'O JABUXKCHUS KaK 1 CaMoCTOSTEIbHO (bOpMy-HprIOT
CIOCO0OBI OMHCAaHUS MO3HABATENbHYIO  3aJady. YMEWT C
(G YHKIIMOHATHHBIX 3aBUCUMOCTEH. MOMOIIIBIO BOIIPOCOB N0OBIBAThH
[IpsamonnaetHOE PaBHOMEPHOE HCIOCTAIOLIYIO MH()OPMALIHIO.
3 2 | nBmwxeHHe 1O miockocTu? CMoTps 1 Hcnons3oBanue H3MCPUTCIIBHBIX
M3 KAKOI TOUKH HAGIIONATh. .. npubopoB. BeinonaHenne 1abopaTopHBIX U
OTHOCHTOIEHOCTE S — MpakTUYeCcKuX paboT. JlmarHoctuka u
4 3 | Cnoxenue gmwokennit, Tlpusun 1 yCTpaHEHUE HEUCHPAaBHOCTEH NPUOOPOB.
. BoicTpauBanue rumnore3 Ha OCHOBAaHUU
HE3aBUCHUMOCTH JBUKEHUMH.
uMmerouxcs 1anubix. Konctpynponanue u
Jlabopamopnvie pabomei. MOJIeJIMPOBaHKE. BbIIOIHEHHE 3aJaHMI 110
5 4 «V3yueHue JBWKEHUS CBOOOIHO 1 YCOBEPLIEHCTBOBAHHIO pHGOpPOB.
najaromero  tena»,  «Msyuenue Pa3paboTka HOBBIX BapHaHTOB OIIBITOB.
ABMXXCHUA TCJIA 110 OKPY>KHOCTHY PazpaboTka u mpoBepka  METOAMKH
Kak u kyna monerena BuIIHEBas JKCTIIEpUMEHTAIbHOW paboTel. Pabora B
5 5 Koctouka? Pacuer TpaekTopuu 1 MaJIbIX rpymnmax. AHanmusupymor,
OBYODKEHUS TE€I | HepCOHa)KefI BBI6I/IpaIOT u 000CHOBBIBAIOT cBOE
pacckaszoB P.Pacm» o Mionxaysexe. pemenue,  neficteus.  Ilpencrapnenue
Vctopuueckas pe3yJabTaTOB [IapHOM, rpyNIoBOM
NEeATeTbHOCTH. YYacTue B JHAJIOTe B
PEKOHCTPYKIIUS OTIBITOB
7 6 1 COOTBETCTBUHM C TPaBUIAMH DPEUYEBOTO
lNanunes no onpenenenuro
MOBEJICHUS.
YCKOPEHHUS g.
Onpenenenue CKOPOCTH
PaBHOMEpPHOTO  JBHXKEHHUS  MpHU
UCIIOJIb30BaHUU TPEHAXKepa
8 7 | «OeroBasi TOpOXKKay. 1
[TpuHIUTIBEI paOOTH TPHOOPOB IS
U3MEPEHUSI  CKOPOCTEH W
YCKOpPEHH.
3. Junamuxa (84) VrpaBiasioT CBOEHl MO3HABATEIBHOW U
CHia BOMH, CHIA YOSKICHWS HIH yueOHoM JEATENbHOCTBIO  IOCPENCTBOM
9 1 | cina— gusmaccxan penmumna? 1 MOCTAHOBKM  LENed,  IUIAaHUPOBAHMS,
) KOHTPOJISI, KOPPEKLIMU CBOUX JIEMUCTBUI U
OLICHKU YCHEIIHOCTU YCBOCHHUSI.
Jlabopamopnas paboma: CpaBHUBAIOT CIIOCOO U PE3yNbTaT CBOMX
10 2 <<I/13MepeHHe MacCChI TCla C 1 Z[eﬁCTBHfI c 06pa3HOM _ JIUCTOM
HCIIOJIB30BAHUEM BEKTOPHOT'O
CONPOBOXKICHUS. OO6HapyXuBaroT
PAa3JI0KCHUS CUIIBD)




JIBmkeHne Telma 1OJ JCHCTBHEM

OTKJIOHCHHUAI. O6,HYMI>IBaIOT IMPHUYNHBI

11 .
HECKOJIBKHX CHII OTKJIOHEHUH. OcymiecTBIsoT
12 JIBWOKEHHE  CHUCTEMBI CaMOKOHTPOJIb U B3AaMMOKOHTPOJIb.
CBSI3aHHBIX T Hcnonb3oBanue HU3MEPUTENbHBIX
13 ﬂa60pam0pyb1e pa60mbl_° 1 HpI/I60pOB. Brimmonuenune J'Ia60paTOpHBIX u
«M3yuenue KUHEMATUKH u MpakTUYeckux paboT. JluarHoctuka w
JTUHAMUKH PaBHOYCKOPEHHOTO yCTpaHEHUE HEHWCIPABHOCTEH MPUOOPOB.
nBukeHuss (MammHa — ATByZAQ)y, BricTpanBaHue THIOTE3 Ha OCHOBAaHUH
«M3ydueHne TPEHUS CKOJIbKCHHSI uMeronmxcs 1auubix. Koncrpynposanue u
14 JvHaMyKa paBHOMEPHOIO JIBHXKCHUS 1 MOJCIIMPOBaHUE.
MaTCpPIaJ'ILHOﬁ TOYKH IO OKPYKHOCTH.
Hctopus pa3Butus mpeacTaBIeHUN
15 o Bcenennoii. ConHeuyHas cucrtema. 1
JIBM>KeHHE TUTAHET U X CITyTHUKOB.
Crpoenue u 3Bomonus BeeneHHoil.
OTKpeITHSI Ha KOHYHMKE Tepa.
16 [lepBBie MCKYCCTBEHHBIC CITyTHUKH
3emun.
4. Umnyabce. 3aK0oH coxpaHeHust ummyJibea (34) CamocTosTETEHO bopMynUpyIOT
MMO3HABATEIbHYIO 3a7ady. YMET (Wiu
17 Kak BbI siXTY Ha3zoBeTe. ..
Pa3BHBAIOT) CIHOCOOHOCTH C ITOMOIIBIO
nH(popMalrio. PaGora B MalbIx rpymax Haj
19 Paccnenosanue ITII ¢ momouibto 1 QJITOPUTMOM pEIICHHS 3a7ad 110 yKa3aHHOM
3aKOHA COXPAHEHUS UMITYJIbCA TeMe (Ha TIpUMEpe BHIEOMAaTEPHaJOB W3
WHTEPHETA).
5. CraTtuka (24) VYhpaBisitoT CBOE TO3HABATENIbHOW U
y4eOHOU JIeSITEIBHOCThIO TMOCPEICTBOM
Jlabopamopnas paboma: .
MOCTAHOBKMU  IIeJield,  IJIaHUPOBAHUS,
«Omnpenenenue LIEHTPOB o o
20 1 KOHTPOJISI, KOPPEKIIMH CBOUX JICUCTBHU U
Macc pas3JIn4YHbIX Ted (TpH
OIICHKH YCHEIIHOCTH YCBOCHHS.
crioco0a)»
Breigenstor " bopMyIUpyIOT
MMO3HABATEIIbHYIO LETIb. Boeinenstor
KOJIMYCCTBEHHBIC XapaKTEPUCTUKH
00BEKTOB, 3a1aHHBIC CJIOBaMH.
HpI/IMCHeHI/Ie MNpOCThIX MCXAaHU3MOB B HpI/IHI/IMaIOT HO3HaBaTeHBHy10 neinb o
21 CTPOUTENICTBE: OT 3€MJISTHKH  JI0
COXPaHSIOT €€ MPH BITIOJHEHUN Y4EeOHBIX
Hebockpeba . N N
nevctBuif. OCO3HAIOT CBOM  JIEUCTBHSL.
Nmerot HaBBIKH KOHCTPYKTHUBHOTO
OOIIIEHUS B MJIBIX TPYIITIAX.
6. MexaHu4eckue KoJieOaHusi M BOJIHBI (34)
CamocCTOsATETHHO hopmyIupyroT
MMO3HABATEJIbHYIO 3a7a4y. YMEIOT (WIn
22 Bunbsl MassTHUKOB U UX KoieOaHWUIA.




Pa3BHBAIOT) CIHOCOOHOCTh C TOMOIIBIO

23 Uro mepeHocHT BosHA?
BONPOCOB  NTOOBIBATH  HEIOCTAIOIIYIO
KonebaTenbHble CUCTEMBI B IIPUPOJIC U I/IH(bOpMaHI/HO- PaGoTa B MalbIX rpynnax Haj
24 TEXHUKE QICOPUTMOM pEUICHMs 3aJad IO yKa3aHHOU
TeMe (Ha TpHUMEpe BHUJICOMATEPUATIOB U3
WHTEPHETA)
7. DN1eKTPOMATHUTHBIE KOJIeOaAHNS U BOJHBI (24)
o5 DKcnepuMeHTalbHas Pa3paGoTka HOBBIX BapHUaHTOB OIIBITOB.
IIpoBepKa cBOCTB DM BOJIH. Pa3pabotka u© mpoBepka  METOAUKHU
HKCHEepUMEHTaIbHOMN paboThl. PaboTta B
26 HccnenoBanne  31E€KTPOMAarHUTHOTO MaJIbIX Ipymnnax. AHaJIU3UPYIOT, BBIOUPAIOT
usnyuenus CBY-neun ¥ 000CHOBBIBAIOT CBOE
pewmenne, neiictBus. IlpencraBieHue
pe3yIabTaToB IIapHO, IpYIIIOBOM
JEATEIIBHOCTU. Y4acTue B JHAJIOIE B
COOTBETCTBUM C IIPaBHJIAMU pPEYEBOTO
IIOBEJICHUS.
8. Onruka (44)
Kak HCCIIEIOBAIIN CBETOBBIC VYrpaBiasoT CBOEl NO3HABATEIIBHOW H
97 SBJICHUSI W KaK MX HCCICAYIOT y4eOHOM JIESITENBHOCTBIO IOCPEACTBOM
Terepb.  VI3rOTOBICHHE  MOJEIH MIOCTAHOBKM  LI€Nel,  IUIaHUPOBAHMS,
Kalei10CKOIA. KOHTPOJIsI, KOPPEKLIUU CBOMX JICUCTBUHN H
T ep— OLICHKHU YCIIEIIIHOCTU YCBOCHUS.
CpaBHUBAIOT CIOCO0 U PE3yNbTaT CBOUX
28 IIPOBEPKA 3aKOHA OTPAKECHUS . .
cBeTa neiictBuif ¢ oOpasuoM —  JIMCTOM
: CONPOBOXKICHMUS. OO6HapyXuBalOT
Jlabopamopnas paboma: P A Py
oTkJIOHEHHs.  OOJQyMBIBAlOT  HPUYUHBI
29 «3mepenne roKasaress .
OTKJIOHEHHH. OcyiecTBIAOT
MIPEJOMIIEHUS BOJBI»
CaMOKOHTPOJIb M B3aUMOKOHTPOJIb. Paborta
B MaJlbIX rpynmax. Pemenune
K DKCIIEPUMEHTANBHBIX 33134, OOCYXICHHE
30 aK OTIHHAIOTCA ToKasaTe/in pe3yJbTaToB,  INOCTpOEHHE  rpaduyeckoit
OpEIOMIICHHA OBETHOI'O CTCKIIA 3aBUCUMOCTH I0KA3aTelIs MPEJIOMIIEHUS CBETa
OT €0 4aCTOTHI.
9. ®u3uka aToMa U ATOMHOIO0 sAApa (44)
31 [lormomenne M HWCIycKaHUE CBETa Pa3paboTka HOBBIX BAapUAHTOB OIBITOB.
aToMaMu. ONTHYECKHUE CIIEKTPHI. Pa3pabotka u©  mpoBepka  METOAUKH
HKCHEepUMEHTaIbHOM paboTsl. PaboTta B
32 Wsmepenne KIIJI conneunoit 6atapen MaJbIX rpynmnax. AHanmm3upylor,
= BBIOMPAaIOT W OOOCHOBBIBAIOT ~ CBOE
33 JIASTHAC paZInOaKTUBHBIX pewenne, neiictBus. IlpencraBieHue

H3J'Iy‘~leHPII>i Ha KNBLIC OpraHru3Mbl




34

CnocoObl 3aLIUThI OT
PasrOaKTHBHBIX M3JTyUYCHHI

pe3ylabTaToB IIapHOM, IPYIIIOBOM
NIESITEIbHOCTA. Y4YacThe B JHAJIOre B
COOTBETCTBUU C TIPABUIIAMU PEYEBOTO
IIOBEJICHUS.

Pemenue SKCIICPUMCHTAIbHBIX 3aaay4.
BrimmotHeHHE TIPaKTHIECKOH pabOTHI B MAJTBIX
rpymnmnax, o0cyKIeHHe Pe3yJIbTaToB.




Ipuioxkenne 1
Kpurepun oneHkHu J1a00paTOPHBLIX Pad0T WM ONBITA - UCCJIEIOBAHUSA

Kpumepuii

AKKypaTHOCTH 0(opMIIeHUS (OIHMCaHUE) PaOOTHI

Hanuune pucynka (cxeMbl) yCTAHOBKU ¢ 0003HAYECHUEM U3MEPAEMbIX BEIMUYUH

Hanwane npaBuiibHBIX m3MepeHnit (opopMiieHne n3MepeHnid B Ta0auIle, B BUE Tpaduka)

Hanuune IIpaBUJIbHBIX BBIYHCJICHUH WIJIY aHAJIN3 Ha6J'IIO,I[eHI/I$I

Hanuume Pa3BCPHYTOro BbIBOAA, OTPAXKAKOUICTO CYIIIHOCTh U3YyUaCMOTI'O ABJICHUSA C YKa3aHUEM
KOHKPCTHBIX PC3YJIbTATOB

IIpniaoxenne 2

Kputepun oneHku 3aliUThI IPOEKTA

Kpumepuii

Marepuan 10CTYNIEH U HAYy4YEH, UJIEN PACKPHITHL. KaueCTBEHHOE M3JI0KEHUE COJICPHKAHUS: YETKAs,
rpaMOTHas pedb, ePecKa3 TEKCTa (JOMYCKaeTCsl 3aYMThIBAHUE ITUTAT); Hanboiee BaXKHbIE TIOHATHUS,
3aKOHBI ¥ (POPMYJIBI AUKTYIOTCS JJIsl 3ITUCH.

HarnsanHoe npencraBieHne MaTepuaia (€ UCIOJIb30BAaHUEM CXEM, YEPTEkKEH, pUCYHKOB,
UCTIOJIb30BAaHUE MTPE3CHTALIUH)

Hcnonp3oBaHne MPaKTUUECKUX MUHHU-UCCIICIOBAHMIM (TTOKA3 OIbITA)

KadecTBeHHBIE OTBETHI Ha BOIIPOCHI cnymaTeneﬁ 10 TEMC

Yetko chopMyaupoBaHbI BBIBOIBI




IIpniaoxenne 3
IIpumep oTyeTa 1o J1A0OPATOPHOI PadoTe UJIM ONBITA - HCCIAETOBAHUIO

Tema: « »

(OtBeuaer Ha Bompoc: "Ilo kakoMy noBoay aenanu?")

Mean:

(OtBeuaet Ha Bompoc: "Il yero aenanu?" BaxkHO NOMHHUTH, YTO UMEHHO Ue/lb padomul HAYe1UBaAen
Ha 6b1600bl, KOTOPBIE BBl JOJKHBI CENATh B KOHIIE JAHHOU pa0oThl. Llenb nomkHa COOTBETCTBOBAThH
BBIBOJIaM, a BBIBO/IbI - IOCTABJIIEHHOM 1IEJIN.)

OobopynoBanmue:

(OtBewaetr Ha Bompoc: "UTo HEOOXOIMMO /IS BBITIOJIHEHHS paboThl?", a Takxke "UeMm HaydmsIvcCh
MI0JIb30BAThHCS 32 BpEMsl BBIMOJIHEHHS paboThI?")
Xona padoTbI:

(OtBewaer Ha Bompoc: "Uro gemanu?" [lo cymiecTBy, 3TO KpaTKHil KOHCIIEKT BalllUX JEHUCTBHH C
o0beKTaMH M 00OpynoBaHMEM. XoOJ paboOThl 3amaéTcd B METOAMYECKUX YKa3aHUSIX B pasjene
"Metonurka BeIOTHEHUs paboThl". "MeToanka" - 3TO TO, 4TO AOJKHBI c/ienaTh. "Xox paboTs!" - 3TO TO,
yro caenanu B peanbHocTH. KoHeuHo, 00b4HO oHM  coBmamamT!)  Pe3yJabTarhi:

(OtBeyarot Ha Bompoc: "Uto Habmoganu?" Mnu: "Uro peructpupoBanu?" Hamo npuBecTH KOHKPETHBIC

OMKCAaHUS CBOMX HAOIOIEHUN UM KOHKPETHBIE PE3YNbTaThl MPOBEAEHHBIX U3MEPEHUIA, BhIPAKEHHbIE

B COOTBeTCTBYIOIIMX I(pax. JInbo caenaTh 3apuUCOBKU MpPEMapaToB WM PHUCYHKOB.) BapuaHTh

MpEACTaBICHUS PE3YIbTATOB:

1. Onucanue sBICHMUS.

2. Tabnmumna.

3. Pucynok. HeobxonuMo monmucaTh Ha3BaHHME PUCYHKA U CAeNaTh 00O03HAYEHHs €ro Ba)KHEHIINX
neTajen.

BbiBOabI:

(OtBeuatror Ha Bompoc: "Uro monsnu?" OTBedas Ha STOT BONPOC CIEAYeT HCXOAUTh W3 LEIU
nabopaTopHOi padOThL. ITOM PabOTON BBI UTO-TO JOJKHBI OBLITH JTOKA3aTh, BOT M HAIUIIKTE, YTO KE
MMEHHO BHI JIOKa3aJiu.)

IIpnaoxenne 4
Peduiexcust od0yuaromerocs (B KoOHIe 1a00paTOpHOI padoThI)

v' s noHAan(a), ymo...

v 661710 UHMEPECHO...

(\

6b1710 mpyodHo...

v' menepb A Mo2y...

v A noyyecmeoesar(a), ymo...

v' s npuobpen(a)...




v A Hay4unca(-nacs)...

Y ME@HA noay4usaocs ...

v’ meHsa yoususno...

v’ menepb A xo4y...
Ipuioxkenune 5

B npunoosicenuu npedcmaenensi 2 ppazmenma 3aHamus no HeypoOuHOU 0esimeibHOCMU, KOmopbie
OvLIU nposedenbl 8 1-8 Knaccax 6 pamkax gHeypoyHou oeamenvrocmu no gusuxe 6 20182019 yu. 200y.







DdparmMeHT 3aHATHS BHEYPOUYHOU AesITeJIbHOCTH. 7 Kjace

JlaGopaTopHas pabora «BbIsICHEHHE YCIOBUS IJIABAHUS TEI.

He.ﬂb paﬁoTbli Ha OIIbITC BBIACHUTD YCJIOBHUSA, ITPU KOTOPHIX TECJIO IIJIABACT U IIPU KOTOPBIX TOHET.

Oo6opynoBanmue:

@ponmanvuslii onpoc:

1.YTo Ha3biBaeTcsa cuiioi Tsbkectu? Kyna ona Hanpasiena? @opmyiia CHIIbI TAKECTH.

2. Kakas cuna Ha3piBaeTcs BbITalKuBaromen cunoi? KakoBa npuyrHa ee BO3HUKHOBeHUs? OT Kakux

BEJIMYMH OHA 3aBUCHUT?

3.ChopmynupyiiTe 3aKk0oH ApXumena.

4. Yto Ha3bIBACTCS PAaBHOACHCTBYIOIICH CHIION?

5. Kak HaxoauTcst paBHOJEHCTBYIOLIAs BYX CHJI, HAIIPABJICHHBIX 110 OJHOM MPSIMOW B OJIHY CTOPOHY?
B pa3znbie cTropoHbI?

6. Kak Oynet BecTH ce0s TeJ0 Mo AEWCTBUEM ABYX PABHBIX, HO IPOTUBOMOI0KHO HAITPABICHHBIX CHUJI?

Ilepeo evinonnenuem 1ad6OpamopHol pabomvl HUMAMENLHO O3HAKOMbMECH NPAGUIAMU MEXHUKU
0ezonacnocmu u coonooaime ux.

IIpu pabome co cmexnaHHbIMU NPUOOPAMU OYObME OCTNOPONCHBL U BHUMAMENbHBL,
He 3abyobme, umo cmekno ouenv XpYnKuil mMamepuan u Modcem Je2Ko pazdumocsa npu

HEAKKypamHom UcCnojib306aHuu,

Cmapatimeco He pa3nusams HCUOKOCU,
Ilo oxonuanuu nabopamopmnoti pabomvl 8ce npubOpsvl AKKYpAmHo cloxcume u ybepume, 0O

A 0N

Cobaroatime ykazanus yuumeris.

Xoo nabopamophoti pabomul:

. [lorpy3ure B cTakaH ¢ BOJI0 10 OYEpEIU CTAILHOM, JTATYHHBIN U MPOOKOBBIH MIAPUKH.

. BersicHuTE, KaKMe U3 HUX TOHYT, & KAKUE — BCIUIBIBAOT.

. Kakue cuiibl 1elCTBYIOT Ha IOTPYKEHHOE B )KUJKOCTb TEI0?

. 3anMILINTE YCJIOBUS, IIPU KOTOPBIX Te€jla, MOMEIIEHHBIE B JKUIAKOCTb, TOHYT, BCIUIBIBAIOT WU

MJ1aBarOT BHYTpPH. Brinonaute YCPTCKU I KAXKIOTO Cliydasd, YKaXUTC BCKTOPLI CHII,
ﬂeﬁCTByIOHlHX Ha TCJIO.

. [lorpy3urte B cTakaH ¢ pacTUTEIBLHBIM MAcJIOM TI0 OYEpPEU CTATLHOM, JTATYHHBIA M MPOOKOBBIM

HIAPUKU.

. [loBTOpUTE NMYHKT 2-4.
. [Ipoananusupyiite pe3ynpTaThl cBoed paboThl. CpaBHUTE IUIOTHOCTH XHAKocTed B 1 u 5

nyHkTax. Kak BemyT ce0s Tena B JaHHBIX )KUIKOCTIX? VI3MEHSIETCS I XapaKTep MOBECHUS Tela
OT U3MEHEHHUS JKUJKOCTH, B KOTOPHIE €T0 OITYCKAIOT?

I[OMaIIIHee 3aJaHUuC.

OTBeTh Ha BOIIPOCHI: ]
1.
2.
3.

+@®

B kakoll Boze nerde miaBath B MOpCKoi uiny peynoi? Ilouemy? -
pooxa

Kakum o6pa3om miaBaet prida? e
Ha kakoM ypoBHE KaXIblii M3 W300paKEHHBIX MIAPUKOB Oyner = — ,
o o Kepocurn| Cmeapun
IIaBaTh, €CIIM MX OIYCTHUTb B COCYJ, 3allOJIHEHHBIA CHU3Y BOJOH e ——
Boda 3]

O Cmanab

BOJIOM, & CBEPXY — KEPOCHHOM?



4. Tloyemy *xele3HbIH TBO3/Ib TOHET B BOJI€, @ MHOTOTOHHBIN KOpaOiIb HET?

@dparmMeHT 3aHATHS BHEYPOUHOI1 JeSITeJIbHOCTH. 8 Kiace

Pemenue OJIMMITNAHBIX 3a/1a4 Ha pacqéT TCIIOBBIX ITPOLECCCOB
(Pusuka Ne 3-4 2018. dusuka nmpoctasi ¥ yauBuTeabHas. OT Ta30BbIX 3aKOHOB JI0 3aKOHA
Apxumena. Asrop: b.JI. Ipyxunun. M3narensckuit noMm «llepBoe ceHTAOPs».)
Heab: HayduTbCs NPUMEHATh 3HAHMS O KOJUYECTBE TEIUIOTHI HA MPAKTUKE B 3ajadax
MIOBBIIIEHHOT'O YPOBHS CIIOKHOCTSIX/ HECTAHAPTHBIX YCIOBHSX.

PasmuHouHEBIE 3a1a9N:

3agaua 1. Ectb M1 = [/ k2 Boabl npu Temmneparype t1 = 20°C m m2 = I k2 BOABI NpH
Temmneparype t2 = 70°C. Boay nepememanan. Kakas nonyuuniachr temneparypa cmecu ©?

3agaua 2. Ectb M1 = 2 ke BoabI ¢ Temneparypoii t1 = 20°C u m2 = 3 k2 BOAbI € TeMIlepaTypoi
t2 = 60°C. Onpenenure Temneparypy cmecu 0.

3agauya 3. Bogy maccoii M1 = 3 ke 1 Temmnepartypoii t1 = 20°C cMmemanu ¢ BoAoH Maccoi M2 u
Temnepatypoi t2 = 50°C mnocie yero ycranoBuiaach Temneparypa cmecu @ = 30°C. Haiitu mo.

3agaua 4. Bogy maccoit Ms = 5 k2 1 Temneparypoii t =/00°C Hanuan B MeAHBbII KOTEJIOK
Maccoit My = 2 k2 u Temneparypoii t« = 20°C. Kakasi koHeuHas Temnepatypa @ ycraHoBurcs?
YaeabHas TeNJI0EMKOCTDb BOAbI Cs = 4,19K/[oic/(Ke * 2pad), ynenabHasi TEMJIOEMKOCTb MeU CM =
0,38k/rc/(kz * 2pao).

Cnedyem obpamums GHUMAHUE YUEHUKO8, YMO KOHEYHAs meMnepamypa Oau3Ka K Ha4aibHou
memnepamype 800bl. Mo 00bACHAEMCA mem, Ymo 0Jisl Hazpesa 800bl Ha0o bonee uem 6 10 pas snepeuu,
yem 0I5l Ha2pesa MAaKoU JHce Maccvl MeOU Ha MaKyo Jce memnepamypy. A smo 3uauum, 4mo, 0Cmuleas
6ceeo Ha I epadyc, 1 ke 600b1 modcem Hacpemsv Ha 1 epadyc bonee 10 ke meou. A y nac 6 3a0aue 800bl 6
2,5 pasza 6onvuie meou.

3agaya S. B 0oab1moM Tepmoce HaxonuTcess Ms = 10 ke BoAbI npu Temuneparype t, = 90°C. B
BOJY OIYCTHJIM JI€ Macco M; = 5 k2 u Temmneparypoii t; = —5°C.Kakasi koHeuHass TeMuepaTypa
O ycranoButcs B Tepmoce? TensiooOMeHa ¢ BHelIHel cpeoi HeT.

[Ipenoxkum yqammmcs MpUayMaTh CIIOCO0 OCYIIECTBIIATh TEINIOOOMEH MEXTY IBYMS 00bEMaMu
BOJIbI, HE cMeInBast UX. OOuH U3 86APUAHMOB. 800V C OOHOU MEeMNepamypoll 0eprcam 6 Kacmpione, a
opyeyro — 6 noausmuieHogom nakeme. Ilakem ¢ 6000t HA0O ONYCMUMb 8 KACMPIONIO U HCOAMb, NOKA
memnepamypbl 8blpOGHAIOMCS.

3agaua 6. B kacTprosie HaxoauTCA Mx = I k2 BoAbI npu Temueparype tx = 20°C, B nakerte
HaxXoauTcst My = 1 k2 Boabl npu Temneparype t.r = 70°C. Ilaker ¢ Boaoi onycTuiu Ha 1 MUHYTY B
KACTPIOJII0, MOCJIe Yero TeMmneparypa BOAbl B IakKeTe omycTujaach A0 t.2 = 63°C. Onpenenure
TeMIIepaTypy BoAbl B KacTproJe tx2. TenjoéMKocTh KacTpIOJiM U MaKeTa yYUTHIBATH He HAJIO.

MoskHO 00OHTHCEH 0€3 COCTaBICHUS YpaBHCHUA TCILJIOBOI'O OajaHca. HCJ'IO B TOM, 4YTO MACChI 00enx
YacTel BOJIbI OOWHAKOBBIC, U YACIIBHBIC TEMJI0EMKOCTH UX TOXKE OJIMHAKOBLIC.

t2 —ter = thr — w2



Pa3zmunka 3aBCpIHICHA. HpI/ICTyrII/IM K PCIICHUIO 0oJiee CIIOKHBIX 3azaay.

3anaua 7. byaem pasiuyarh Boay mo eé HavyaiabHOWl Temmepatrype. Ty Boay, y KOTOpO#
HavYaJlbHasl TeMIepaTypa Obljia HHKe, Oy/leM 10 KOHIA 3a1a4d HA3bIBATHb BOAOH «XOJIOAHOI»,
He3aBHCHMO OT TOI'0, KaKasi TeMiepaTrypa 0yJeT y Heé moy4aThesl B IpoLiecce pelieHus 3a1a4M.
Ty Boay, Y KOTOPOiIl HAaYa/IbLHAA TeMIiepaTypa Obl1a Bbille, 0y/ieM HAa3bIBaTh BOJOH «ropsideil».
IHocsie Temi000MeHa UX TeMIepaTypbl H3MEHATHCA. TeMneparypa «X0J10H0I1» BOAbI MOBbICUTCS,
a «ropsiueii» — mMoHU3UTCA. MOKHO JIM C1eJIATh TAK, YTOObI KOHEYHAs TeMIlepaTypa «X0J10HOID)
BOJIbI MIOCJIE TENJI000MEHA CTAJIa BblllIe KOHEYHOI TeMIepaTypbl «ropsiyeii» BoabI?

- YeM oTiMuaeTcs Hallla HBIHEIIHAS 3a7a4a OT TeX, PO KOTOpbIE BbI ceiiuac pacckaspiBaian? 1, BCIOMHUTE,
YTO BBl IPUIyMbIBAK B 3agaue 57 Kak coBepmuTh TemIooOMeH 0e3 mepeMenuBaHus ?

Hpe;maran B YCJIOBUM 3a/1a4y 3a/1aTb KOHKPCTHBIC YHCJIOBBLIC 3HAUYCHUA.

- Ecth my = 16 kr «xonoaHo#» Boasl npu Temneparype 7. = 0°C u m; = 16 Kr «ropsiueit» BOJbI
npu temneparype 7. = 100°C (Yucno 16 npeaioxkeHo aist Toro, 4To0bl MOIMOJIAM JIETKO JIETUTh OBLIO ).

CdhopmupoBaHHBIN TUIAH:

pa3eNnuTh «ropsAYyI0» BOAY Ha IBE YaCTU MO § KT KaXKJas;

MPOU3BECTU TEIJIOOOMEH 8§ KT «TOpsYeii» BOJIBI C 16 KT «XOJIOAHOW»;
paccuuTaTh KOHEUHYIO TEMIIEPaTypy 3TOTO TEIIO0OMEHa;

MPOU3BECTH TEIJIOOOMEH IPYTHUX § KT «TOpsueii» BOJBI C 16 KT «XOJIOTHOMY;
paccuuTaTh KOHEUHYIO TEMIIEPATypy 3TOTO TETUIOOOMEHA;

nepeMeniaTh 00e YaCTH «TOpsUeii» BOJIbI,

No ok~ owDdE

paccuuTaTh KOHEUHYIO TEMIIEPATYPY «XOJOJHON» U «TOpSUEiD» BOJIBI.
Pemenue B 001iem Buie Ha TOCKE BBIMOJIHAET Muilla, OCTallbHbIE €My IO/cKa3biBatoT. BBogum
YCIJIOBHBIE 0003HAUCHHUS
M. — Macca «rops4eii» BOAbI; M,
— Macca «XOJIOJHO» BOJIBL;
T. — HavanpHas TeMIepaTypa «ropsiuei» BOJIbI;
Tx — HavuaJIbHas TeMIEpaTypa «XOJOAHON» BOBI,
O, — TeMniepaTypa, yCTaHOBUBIIASICS MIOCIIE MIEPBOTO TEINIOOOMEHa (ITyHKT 3);
@, — TemriepaTypa, yCTaHOBUBIIASICS TIOCIIE BTOPOTO TEIIooOMeHa (TyHKT 5); O
— TemIepaTypa, yCTAHOBUBILASCA MTOCIIE TPEThEro TerioooMeHa (myHkT 7); B
Hauey 3ajgade m. = m..

Brimonasem ITYHKT 3, 3aIllMCbIBACM YPABHCHHUC TCIIJIOBOI'O OajaHca. HOCKOHBKy yYacbHasa
TEINIOEMKOCTD BE3/1E OIHWHAKOBasd, eé COKpamiacMm.

me
mx.(@l_Tx)+_.(@l_Te):02

Pemraem YpaBHCHUEC OTHOCHUTCIIBHO O u MoJrydyacMm:



2T+ T.6:

3
Brimonasem ITYHKT 5, 3aIIMCbIBACM YPAaBHCHHUC TCIIJIOBOT'O OajaHca.

me
M (@—6O1)+__+(©,-T.)=02

Pemaem ypaBHEHME OTHOCUTENBHO 2 U MTOTyYaEM:
4 d Tx + 5 ° 712 @2

9
OO6parmiaeM BHUMaHHE Ha TO, 4TO ®, — KOHEYHAsl TeMIlepaTypa «XOJIOAHOW» BOAbL. BrImonaHsem
IYHKT 7, 3aIIUCBIBa€M ypaBHEHHE TEILUIOBOTO OaslaHca.

m. m.
(OG-0 +_(0:—0.)=0
2 2
Pemmaem ypaBHeHHE OTHOCHTENBEHO O U MOJTydaeM:
0 =2"% sy T
2 9

0:=56°C 0;=44°C

Pesynbratr, aedictBuTensHO, ynuBiser. KoHeuHas Temreparypa «XOJOIHON» BOJIBI OKa3aiach
BBIIIIe KOHEYHON TEMIEPATYPHI «TOPsiUE», XOTS HUKAKUX UCTOYHUKOB TEIUIA, KPOME «TOPSTUEi» BOJIBI,
He OBUIO.

Ho moxHo nporie.
1. TemiooOMeH nepBoOi MOJIOBUHBI «XOJIOJHOMY BOABI U IEPBOM MOJIOBUHBI «TOPSAYEH» BOJBL;
T + T
6= =50C
2. TEII000MEH NEPBOM MOJIOBUHBI «XOJIOHON» BOJIBI K BTOPOM MOJOBUHBI «TOPSYCH» BOJIBI;
@1 + Tz
=__  =75C
3. Tem1oo0MeH BTOPOU MOJOBUHBI «XOJIOIHOI BOJBI M BTOPO TIOJIOBUHBI «TOPSYEiiy BOJIBI;
Tx + @2

O:=___ =375C

4. TennooOMeH BTOPOH MOJIOBUHBI «XOJIOAHOM BOJBI U IEPBOM MOJIOBUHBI «TOPSUYEH» BOJIBI;



63 + O
Oi=________=4375C

5. oObeauHeHue NMepBOil M BTOPOU MOJOBUH «XOJIOTHOMY BOJIBI;

2

6, +6,
O;=__  =59375°C

6. 06’beHI/IHCHI/IC HCpBOﬁ 151 BTOpOfI IIOJIOBHH «ropﬂqeﬁ» BOJbI;

O, + 6Os
Os=_________=40,625°C
2 JIOTIOJIHUTETbHBIE
3a/1a4u.
3agaya 8. Ha 3x3aMeHe nmo TexHHKe 0e30MacHOCTH mpogeccop 3a1aJ1 CTyAeHTY Takoil Bompoc: «Ha
Bac Bpummiics 1 kr kunsimei Boabl, a Ha MeHs (mMpodgeccopa) monaa 1 Kr BOASIHOro mapa, TeMneparypa
KOTOPOro, Kak u BoJbl, paBHa 100°C. KTo u3 Hac 000:KeTCsl CHIIbHEee?»

3agaya 9. Pebsita 00cyxIanm cCHeHKY M3 KaKOro-to MyJbT(HIbMA, I/le MaJbYHIIKa 3aX0Tes
NOrpeThesi M N03aropaTh, H MONPOCHJ BOJMEGHHKA oTnpaBuTh ero Ha CAMBIM-CAMBIHN IOT. Tor
npocs0y BBINOJHHWJI, B pe3yjbTaTe 4ero Majiabuuiika okasajiaca Ha IO:xnom Ilomroce. Tam emy,
€CTeCTBEHHO, 3aI0PeTh U NOrPeThCcs He YAAJI0Ch, 3aT0 3aMEP3 OH 310POBO.
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