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a 2024 - 2026 yyefubiii ro

PyKOBOAHTENb KypCa BHEypOuHOW AeATenbHOCTA: iuHawos fL.A,






IToscHUuTeNbHASA 3alIMCKA.

[Iporpamma BHEYPOYHOH [EATETBHOCTH «OKCIEPUMEHTH 1O (QHU3UKE» SBISAETCS MPOrpPaMMOi
O0IIEMHTE/IEKTYAJbHOI0 HAIIPABJICHHA

10 CPOKY peajM3alum: 2 roja;

10 0COOEHHOCTSIM Pa3BUTHSI: OOIIEH;
00bEM yueOHOro BpemMeHn: 68 4acos;
YPOBEeHb IPOrpaMmbl: 0A30BBIf;
t¢opma o0yuenusi: ouHas;

pe:kuM 3aHATHIi: | yac B Heneno;
IIaHupyemas ayauropusi: 12-14 ner.

AKTYaJbHOCTH CO3/1aHUS MPOTPAMMBI.

Cornmacho ®I'OC  BHeypouHass  JESTENbHOCTh  PAacCMAaTPUBACTCS  KAaK  CHELUAIBHO
OpraHM30BaHHAs JESATENbHOCTh OOYyJaloUIMXCsi B paMKax BapHaTHBHOW YacTH 00pa30BaTEIbHOTO
IIaHa. OTO COBOKYITHOCTh BCEX BHUJIOB JESTEIBHOCTH YYaIUXCs, B KOTOPBIX pEIICHHE 3a/1ad
BOCIIUTaHUs JOCTHraeTcs Haubojee ycrneurHo. BHeypounas paboTa 1o mpeaMeTy OpHeHTHpPOBaHa Ha
CO3JIaHHE YCIIOBHH JUIsi HehOPMAIBHOTO OOIIEHHSI YIAIIHXCsl ¥ IMEET BBIPAKEHHYIO BOCITHUTATEIILHYIO
¥ COLHMAIBHO-TIEJarOTUYECKYI0 HANpPaBIEHHOCTh, B YaCTHOCTH CHOCOOCTBYET BCECTOPOHHEMY
Pa3BUTHIO (PU3UUECKOTO MBIIIIEHUS 00yJaromuxcs /-8 Ki1accos.

Taxoke, UCXO/AsS U3 3alPOCOB YYACTHUKOB 00pa30oBaTeIbHOIO IMpOLEcca: YYEHUKOB, POAMUTENEH
BBISICHWJIOCH 3aMHTEPECOBAHHOCTh B HEOOXOIMMOCTH (POPMHUPOBAHUSI €CTECTBEHHOHAYYHOW KapTHHBI
MHpa y 00y4aroImuxcs, IpakTHYeCKUX U UCCIIeI0BaTEIbCKUX HaBBIKOB,

Leas nporpaMmmsbl: GopMupoBaHHe YCTONUMBBIX 3HAHUH 1O Kypcy (pU3UKH, HEOOXOIUMBIX JUIS
NPUMEHEHHUS B MPAKTUYECKON JIEATEIIEHOCTH, TIOCTAHOBKU OIIBITOB, PEIICHUS 3a1ad, JUIS W3YY9CeHUS
CMEXXHBIX TUCIMILINH, JJIs IPOJODKEHUS 00pa30BaHMUs.

3agauyu nporpaMmabi:

® [OJrOTOBKA yYAIIUXCS K U3YYEHHUIO CHCTEMATHYECKOTO Kypca (DHU3HKH;

e (opMupOBaHHE U PA3BUTHE OCHOB YNTATEIHCKOW KOMITETEHIINN;

® UCTOJBb30BaHWE WH(MDOPMAIIMOHHBIX TEXHOJIOTHH JUIs pemeHus 3afad  (IOoMcKa
Heo0Xxo1uMol uH(popManuu, opopMIIEHHUS pe3yabTaToOB paboThl);

e (opMupoBaHHe yOEKIEHHOCTH B TO3HABAEMOCTH OKPY’KAIOIIEr0 MUPA U JOCTOBEPHOCTH
HAYYHBIX METO/IOB €T0 U3yUeHHUS,

e (dopMupoBaHHE Yy ydaluxcs yMEHHH HaOJII0JaTh NPHUPOJHBIEC SIBICHUS U BBITOIHATDH
OMBITHI, JTa0opaTopHble  pabdOTBI M  OKCIIEPUMEHTAIbHBIE  HCCIEIOBAaHUS  C
UCIIOJIb30BAaHUEM H3MEPHUTEIbHBIX MPUOOPOB, IIMPOKO NMPHUMEHSEMBIX B MPAKTHUECKOU
KHU3HH,

e (opmupoBaHnE YOEKIEHHOCTH B TO3HABAEMOCTH OKPY)KAIOIIEr0 MUpa U JJOCTOBEPHOCTH
HAYYHBIX METO/IOB €T0 U3yUeHHUS,;

e BOCNHTaHHE MHULMATHBHOI, OTBETCTBEHHOM, LIE€IEYCTPEMIICHHON JMYHOCTH, yMEIOIIeH
PUMEHSTH, IOJTYYCHHBIA 3HAHWS U YMEHHS B COOCTBEHHO MPaKTHKE.

[Tporpamma «3OKcrepuMeHTHl MO (U3MKE» OCHOBAHA Ha AaKTHUBHOM JEATENbHOCTHU JIeTeH,



HaNpaBJICHHOW Ha 3apOoXKICHHWE, HAKOIUICHWH, OCMBICIICHHE U HEKOTOPYI0 CHCTEMaTH3aIHIo
¢u3nueckoit nupopMaryu.

JlanHas ~ mporpaMMa  mHeJarorm4ecku  Imejecoodpa3Ha, T.K. OHa  o0OecreyuBaeT
Pa3HOCTOPOHHIOID  MPOMNEAEBTUKY  (HU3UKH, TO3BOJISIET HCMOJNb30BaTh B WHAWBUIYAIbHOM
II03HABATEIBHOM OIBITE peOCHKA Pa3IMYHbIE COCTABIISIONINE €0 CIIOCOOHOCTEN; 0OIbIIOe BHUMAHUE
ynensercss (POPMUPOBAHHIO HABBIKOB BBINOJIHEHHSI TBOPUYECKUX M JIAOOPATOPHBIX pabOT, PELICHUIO
yriryOIeHHBIX 33134 1Mo (pu3nKe, 9TO CIocoOCTBYET (POPMUPOBAHUIO Y 00YUAIOIIMXCS TPAKTHYECKUX U
HCCIIEI0BATEIbCKUX HABBIKOB.

[IporpaMma BHEYPOYHOIi [1eSITeIbHOCTH «IJKCIEPUMEHTHI Mo (u3uKe» Aas 7-8 KJjacca
COCTaBJIEHA HA OCHOBE NMPOrpaMMm:

1. IlpumepHOil OCHOBHOI 00pa3oOBaTEIBHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHUS
(pemenue ¢enepaibHOrO0 y4eOHO-METOIMYECKOT0 0OBEIMHEHHS MO 00IeMy o0pa3oBaHUIO,
npotokon ot 08.04.2015Ne 1/15);

2. Asrtopckoit mporpammbel mo ¢uszuke H. C. IlypsimeBa Bxonsmeid B cOOpHHK padoumx
nporpamm  «IIporpammer  oOmieoOpazoBaTtenbHbIX yupexaeHnuit: @Pusuka, 7-9 kiaccay,
cocraButenb: E.H. Tuxonosa «IIporpamMmsl o0mieo0pazoBaTenbHbIX yupexaeHuii: dusuka ,
7-9 kmaccax».- M. [Ipoda, 2015.

BHeypouHas aesTensHOCTh OyJEeT pealn30BhIBATHCS Yepe3 YacTh, (HOPMHUPYEMYIO YYACTHHUKAMU

00pa3zoBaTeNbHBIX OTHOIICHUI.
7 xaace: 1 4 B Hexemno, Bcero 34 yaca.
8 ki1ace: 1 4 B Hemenmo, Bcero 34 4aca.

ILianupyembie pe3yJbTAThl 0CBOCHHS NPOrPpaMMbl BHEYPOUYHOI JeATEIbHOCTH «JKCIEPUMEHThI
no ¢pusuke» B 7-8 Ki1accax.

Peanuzarus mporpamMmsel criocoOCTBYET JOCTHXKEHHIO CIEIYIONUX Pe3yJIbTATOB:

JINYHOCTHBIE:

B cepe MMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM ydaluxcs:

e y4eOHO-TIO3HABATENbHBI MHTEPEC K HOBOMY y4e€OHOMY MaTepualy U CrnocodaMm perieHHs
HOBOH 3a7a4HU;

e OpUEHTAIIMS HA MOHUMaHHE MPUYUH yclexa BO BHEYYEOHOH NesATENbHOCTH, B TOM YHCIEe Ha
caMOaHaJIM3 M CaMOKOHTPOJb pe3yjbTaTa, Ha aHAJIM3 COOTBETCTBUS PE3YJIBTATOB TPeOOBAHUSIM
KOHKPETHOM 3a/1auu;

e CITOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIIECIIHOCTH BHEYYEOHOMN JESTETbHOCTH;

Obyuarowuiics noay4um 03MONCHOCIb OISl POPMUPOBAHUA:

e BHYTPCHHEH TMO3HWIIMK MIKOJbHUKA HA YPOBHE IMOJOKUTEIFHOTO OTHOIICHHUS K IIKOJE,
MOHMMAaHUA HEOOXOJAMMOCTH Yy4YE€HHS, BBIPAXEHHOIO B MpeobnagaHuu y4eOHO-TIO3HABATEIbHBIX
MOTHBOB U MIPEANOYTEHUH COIIMAIIBHOTO CITOC00a OIEHKHU 3HAHUI;

e BEIPQKXCHHON yCTOMUNBOM y4eOHO-TIO3HABATEFHON MOTHBAIIUH YUCHHUS,

e YCTOWYMBOTO Y4€OHO-TI03HABATEIILHOTO HHTEPECa K HOBBIM OOIIUM CITOCOOaM PEIIeHHs 3a1a4.

MeranpeameTHslie:

B chepe peryiTHBHBIX YHHUBEPCATHHBIX YUEOHBIX JCHCTBHIA yUaIXCS:

e IUTAHUPOBAThH CBOU JICUCTBUS B COOTBETCTBUU C IMTOCTABICHHOM 3a/1a4yeid U YCIOBUSIMU €€
peanu3anuu, B TOM YHCIIE BO BHYTPEHHEM ILIAHE;

e YUUTHIBATh YCTAHOBJICHHBIC MTPaBUJIa B TUITAHUPOBAHUH M KOHTPOJIE CIIOCO0A PEIICHUS;

e OCYILECTBIIATh UTOTOBBINM U MOIIATOBBIA KOHTPOJIb 110 PE3YJIbTATY;

e OLICHUBATH MPABUIILHOCTD BBIMOJHEHUS JEUCTBUS HA YPOBHE aJIEKBATHOW PETPOCIIEKTUBHOMN
OIICHKH COOTBETCTBHSI PE3yIbTATOB TPEOOBAHUSIM JAHHOH 3a7aud U 33Ja4HON 00J1acTH;



e 3JICKBATHO BOCIPUHUMATh MPEUIOKEHHS U OLICHKY yYUTENel, TOBApUILEH, poAUTENel 1
JIPYTUX JIIOACH;

e pa3IMyaTh CIIOCOO U Pe3yNbTaT ACUCTBHUS.

Obyuarowuiics noiyyum 603MOACHOCMb HAYUUMCA:

e B COTPYJHUYECTBE C yUYUTEJIEM CTaBUTh HOBbIC Y4eOHbIC 3a/1a4H;

e TIPOSIBIISITH TIO3HABATEILHYIO HHUIIMATUBY B Y4COHOM COTPYAHHYECTRBE;

e CaMOCTOSITENILHO aJICKBATHO OLIEHUBAThH IPABUIILHOCTD BHITIOJHEHUS IEUCTBUSI U BHOCHUTD
HEO0XO0IMMbIC KOPPEKTHUBHI B HCIIOTHEHHUE KAK 110 XOAY €r0 peain3alii, Tak U B KOHIIE ICHCTBUSI.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH ydaIluXcs:

e OCYILIECTBIISTH MOUCK HEOOX0IMMOM HH(OPMALIMU IS BHITIOTHEHHUS BHEYYEOHBIX 3a/laHUH C
UCTIOJIb30BaHUEM YUEOHOM TUTEpaTyphl U B OTKPHITOM WH(POPMAIIMOHHOM IIPOCTPAHCTBE,
SHIUKJIONEINH, CIIPAaBOYHUKOB (BKJIIOYAsl 3JIEKTPOHHBIE, U POBLIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE
HNurepHera;

e OCYIIECTBIISATh 3aIHUCh ((PUKCAIHIO) BEIOOPOUHOI HHGOPMAITIK 00 OKPYXKAIOIIEM MUPE U O
cebe caMoM, B TOM YHUCIIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

e CTPOUTH COOOIICHMS, TPOEKTHI B YCTHOW U MUCHbMEHHOHU opMme;

e TIPOBOJIMTH CPAaBHEHHE U KIACCHU(PHUKAIIHIO 110 3aJaHHBIM KPUTEPHUSIM;

e YCTAHABIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3H B U3y4aeMOM KpyTe sIBJICHHUIA;

e CTPOUTH PACCYXJICHUS B (POpPME CBSI3U TIPOCTHIX CYXKJIEHUH 00 00BEKTE, €r0 CTPOCHUH,
CBOICTBAxX U CBS3AX;

Obyuarowuiics noayuum 603MONCHOCHb HAYYUMbCA!

e OCYIIECTBIISTH PACHIMPEHHBIN MOUCK NHGOPMAIIUH C UCIIOJIB30BAHUEM PECYpCOB OMOINOTEK U
cetu MHTEpHET;

e 3aIIMCHIBATh, (PUKCHPOBATH HHPOPMAIIHIO 00 OKPY>KAIOIIUX SBJICHUSAX C IOMOIIBIO
uHcTpyMeHToB KT

e OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM U MUChMEHHOU (hopMme;

e OCYIIECTBIISATH BBIOOp Hanbosiee 3 PEeKTUBHBIX CIOCOOOB pellIeHUs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

e CTPOUTH JIOTHIECKOE PACCYKICHHE, BKITFOUAIOIIEe YCTAHOBICHNE IPUIMHHO-CIIEICTBEHHBIX
CBS3€H;

e MOT'YT BBIITH Ha TEOPETHUECKUI YPOBEHb PEIICHHS 33]a4: PEUICHUE 110 ONPEIeIEHHOMY
IUIaHy, BIIaJIeHHE OCHOBHBIMM ITPUEMaMH PELeHHsI, 0CO3HAHMSI IeSITeIbHOCTH MO PELICHUIO 3a/auu.

B chepe KoOMMYHUKATHBHBIX YHUBEPCAIBHBIX YIEOHBIX €HCTBUI ydaluxcs:

e JICKBATHO HCIIOJIb30BATh KOMMYHHUKATUBHBIE, IIPEK/E BCETO — PEUEBBIC, CPEACTBA IS
peleHNs Pa3InYHbIX KOMMYHHMKATHBHBIX 33/1a4, CTPOMTh MOHOJIOTHYECKOE COOOIIEHHE, BIIAIETh
JMAJIOrMYecKoil popMoii KOMMYHHKAIINH, UCIIOJIB3YS, B TOM uncie cpeacTtBa U uHcTpymMeHTsl UKT u
JMCTAHIIMOHHOTO OOILEHMS;

e JIOITYCKaTh BO3MOKHOCTh CYIIIECTBOBAHUS Y JIFOAEH Pa3IMYHBIX TOYEK 3PEHUS, B TOM YHCIIC HE
COBIAJAIONIUX C €T0 COOCTBEHHOM, U OPUEHTHPOBATHCS HA MO3UIIMIO ApTHEpa B OOLICHUN U
B3aUMOJCHCTBUM;

e YUUTHIBATH Pa3HbIC MHEHHUS U CTPEMUTHCA K KOOPAUHALMY PA3IUYHBIX [IO3ULUHN B
COTPYAHHUYECTBE;

e GopMyIHPOBaTH COOCTBEHHOE MHEHUE U MO3UIINIO;

e JIOTOBAPUBATHLCS U MPUXOAUTH K O0IIEMY PEIICHUIO B COBMECTHOM JESATENIbHOCTH, B TOM YHCIIE
B CUTYyal[U! CTOJIKHOBEHUS UHTEPECOB;

Obyuaiowuiicst NOIYYUM 03MONCHOCIb HAYUUMBCA:

 YUUTHIBATh U KOOPJUHUPOBATH B COTPYIHUYECTBE OTIMYHbBIE OT COOCTBEHHOM MO3UIMU APYTHX
b1 {00 (7

* YUUTHIBATh Pa3HbIE MHEHHS U UHTEPECHI U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

e IOHUMATh OTHOCUTEIbHOCTh MHEHUH U MOAXO0/I0B K PEIIECHHUIO TPOOJIEMBI;



e APT'YMEHTHPOBATh CBOO MO3HUIIMIO U KOOPIAUHUPOBATH €€ C MO3ULUSMHU TAPTHEPOB B
COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIET0 PELICHUsI B COBMECTHOM ESATETbHOCTH;

e 3371aBaTh BONPOCHI, HEOOXOAUMBIE JIJIsl OPraHu3aluy COOCTBEHHOM NESTENIbHOCTH U
COTPYAHHUYECTBA C IAPTHEPOM;

e OCYILIECTBIISTH B3aUMHBII KOHTPOJIb M OKa3bIBaTh B COTPYJTHUYECTBE HEOOXOIUMYIO
B3aUMOIIOMOILLb.

IIpeamerHsle:

— OpHUEHTHPOBAThCS B SIBICHUSIX U OOBEKTAaX OKPYXKAIOLIEr0 MHpa, 3HATh TPaHULBl UX
IIPUMEHUMOCTH;

— TOHHUMATH OIpeaesieHUs (PU3MUECKUX BEIUYHH U IIOMHHUTD OIIPEENIone (GopMyIbl;

— TMOHUMATh KAaKUM (HU3MYECKUM NPUHIUIIAM M 3aKOHAM MOJYMHSIOTCS T€ WM WHBIC
O00BEKTHI U ABJICHUSI IPUPOJIbI;

— 3HaHME MOJIEJU MOUCKa peIleHUH Ui 3a7a4 0 GU3UKE;

— 3HAaTbh TEOPETHUYECKHUE OCHOBBI MATEMAaTHKHU.

— IpuMeyaTbh MOJIENH SBJICHUN U 0OBEKTOB OKPYKAIOLIET0 MUPA;

— aHAJINU3UPOBATh YCIOBUE 33]1a4H;

— nepedopMyIupoBaTh U MOJICTUPOBATh, 3AMEHATh UCXOAHYIO 3a7a4y APYToi;
— COCTAaBJIATH IUIAH PELICHUS;

— BBIJBUTATh U IPOBEPATH MpeEIaraeMble Il PEIICHUS THUITOTE3bI;
— BIIQJIETh OCHOBHBIMH YMCTBEHHBIMU ONEPAIUSMHU, COCTABJISIFOIIUMHU TTOUCK PEIICHUS
3aJ1a4H.

Coaep:xaHue NporpaMMbl BHEYPOYHOM AeSITeIbHOCTH
7 knace

BBenenue. Brognoe 3anstue. Lenu u 3agaun kypca. TexHruka 6€30macHOCTH.

PoJib 3xcniepuMeHTAa B :KU3HHU YeJI0BeKa.

Teopus: I3yunTs OCHOBBI TeOpUH NorpentHocTel. [lorpenHocTi npsMbIX U1 KOCBEHHBIX
MU3MEPEHMM, MAKCUMAaJIbHas ITOIPEIIHOCTh KOCBEHHBIX U3MEPEHUH, YUET MOTPEIIHOCTEN N3MEPEHUI
npu nocTpoeHuu rpadukos. [IpeacraBienue pe3yapTaToB U3MepeHHid B (hopMe TabIUIl U TpapUKOB.

Ilpaxmuxa: OCHOBBI TEOPUH MOTPENIHOCTEN MPUMEHSATH MPHU BBINOIHEHUH SKCIIEPUMEHTAIbHBIX
3aja4, MPaKTHUECKuX padorT.

Xapakxmepucmuka 0CHOBHbIX 8UO08 0eAMeNbHOCIU.

[TpuBoANTE TpUMEpPHl OOBEKTOB M3ydeHUs GU3UKU (pu3nueckue siBieHHs, (puznyeckoe Teo,
BellecTBO, (usmyeckoe nojie). HaGmrogare um aHanm3upoBath ¢u3nyeckue sBieHus ((PpUKCUpOBATh
U3MEHEHUs CBOMCTB OOBEKTOB, CPAaBHUBATh UX M 000011aTh). [I03HAKOMHUTBECS € SKCIIEPUMEHTATIBHBIM
METOJIOM HCCIIE0BAaHUS TMPUPOIbl (BOCHPOU3BOANTH, (PUKCHUPOBATh M3MEHEHUS CBOMCTB OOBEKTa,
aHanmu3upoBaTh. COOpka HpUOOPOB M KOHCTpYKUUH. Mcrosb3oBaHMe H3MEPUTENBHBIX HPUOOPOB.
Boinonnenue nabopaTopHbIX M MpakTUYecKuX padoT. JlMarHocTvka M yCTpaHEHHWE HEHCIIpaBHOCTEH
npubopoB. BricTpanBaHue rumnoTe3 Ha OCHOBAHUU UMEIOLITUXCS TaHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE U HEepaBHOMEpHOE ABIKeHue. [ paduueckoe mpeacTaBieHHe JBHKEHUS.
Pemenne rpadpuueckux 3amad, pacueT MyTH U CPEAHEH CKOPOCTH HEPAaBHOMEPHOTO JIBUXKEHUS.
[Tonarue nnepuuu u nHepTHOCTU. LlenTpoOexHas cuna. [lpumeHeHne TaHHBIX (GU3NYECKUX MTOHATUH
B )KM3HEAEITENbHOCTH YenoBeka. Cuia ynpyrocTH, cuia TpeHHUsL.

Ilpaxmuxa: VccrnenoBaHue 3aBUCHUMOCTH CHJIBI YIPYTOCTH, BO3HMKAIOIIEW B MpPYXHHE, OT
cTeneHn JAepopmanuu npyxkuHbel. Omnpenenenue KodpduimeHTa TpeHHsT Ha TpUOOMeETpe.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JIaBIEHUS.

Xapakmepucmuka 0CHOBHbIX 8UO08 0esAMeNTbHOCIU.

Anamu3 Tabmuu, rpagukoB, cxeM. Ilonck oObsicHeHHS HaOMOJaeMbIM COOBITHAM. OnpesencHue
CBOMCTB NpUOOpPOB MO uepTekaM U MOAENSAM. AHaNIM3 BO3HUKAIOIIMX MPOOJIEMHBIX CUTYallUH.



N306paxarh cucteMy KOOpAUHAT, BHIOMPATh TEJIO OTCUETA U CBSI3bIBATh €0 C CUCTEMON KOOpAMHAT.
Hcnonb3oBarh cucTeMy KOOPAMHAT Ui HM3y4eHHUS NPSIMOJIMHEWHOTO ABMKeHus Ttena. COopka
npuOOpoB U KOHCTPYKUUH. Mcronb3oBaHne U3MEPUTENbHBIX MPUOOPOB. BrinoaHeHne 1ab0paTopHbIX
U TPaKTHYECKUX paboT. J[marHocTMka W yCTpaHEHHWE HEHCIpPaBHOCTEW MpuOOpoB. BricTpamBaHue
TUIIOTE3 HAa OCHOBAaHUM HMMEKOUIMXCS JaHHbIX. KOHCTpyupoBaHue M MojaenupoBaHue. BrinonHeHue
3aJlaHuil TI0 YCOBEPILIEHCTBOBAHUIO TPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB OMbITOB. Pa3paboTka u
IPOBEPKAa METOJIUKH SKCIEpUMEHTAIbHON paboTbl. Pabora B Maniblx rpymnmnax. AHaAIU3UPYIOT,
BEIOMpAIOT M OOOCHOBBIBAIOT CBOE pemieHue, AeicTBus. [IpencraBieHne pe3ylbTaTOB IMAPHOM,
CPYIIIOBOM ACATENBHOCTU. Y YaCTHE B AUAJIOTE€ B COOTBETCTBHUHM C IIPABUIIAMU PEUYEBOr0 MOBEICHMUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akon [lackans, rugpocTaTHuecKoe JaBiIeHUE, COOOIIAOIIHECS
COCY/Ibl, TUAPABIMYECKUE MAIIUHBI.

Ilpaxmuxa: 3a0auu. BBHITAJKUBAIONIAS CWJIA B PA3IUYHBIX CHCTEMax; MPUOOPBHI B 3agadax
(cooOmiaromumecs COCybl, THIPABIMYECKUE MAIIIUHBI, PhIYard, OJIOKH). DKCIIEPUMEHTATbHBIC 33 JaHHS:
l)u3mepenue cuiibl Apxumena, 2)u3MepeHne MOMEHTa CHIIBI, ISHCTBYIOIIETO Ha phlyar, 3)u3MepeHHe
pabOThI CHITBI YIIPYTOCTH MIPH MOABEME TPY3a ¢ MIOMOIIBIO MTOABMKHOTO FITH HETIOIBUKHOTO 0JIOKA.

Xapaxmepucmuka 0CHOBHBIX 8U008 OesIMENbHOCHIU:

Anamm3 Tabmuu, rpagukoB, cxeMm. Ilonck oObsicHeHUs HaOmOAaeMbiM CcoOObITHSIM. OrmpeneneHue
CBOMCTB MNpUOOPOB MO uepTekKaM U MOJAENSAM. AHaNM3 BO3HUKAIOIIUX MPOOIEMHBIX CHUTYyallUM.
CoOopka npuOOpPOB W KOHCTpYKIUU. Mcmoib30BaHWE W3MEPUTENBHBIX MPUOOPOB. BrImonHeHMe
71a00paTOPHBIX U TMPaKTUYECKUX paboT. J[MarHOCTMKAa M yCTpaHEHUE HEHCIPAaBHOCTEH MPUOOPOB.
BricTpauBanue rumnore3 Ha OCHOBAaHUM UMEIOIIUXCS JaHHbIX. KOHCTpyHpoBaHWE W MOJEIUPOBAHUE.
PaGora B Manpix rpynmax. AHAIU3UPYIOT, BHIOUPAIOT U OOOCHOBBIBAIOT CBOE pEIlICHUE, JCWCTBHUS.
[IpencraBnenrne pe3yabTaTOB IMAPHOW, TPYNIOBOW JeATEIBHOCTH. [loAroToBKa COOOIICHUN U
JIOKJIaJI0B. Y4yacTue B JUAJIOre B COOTBETCTBUU C MPABWIIAMH PEYEBOTO MOBEACHUS.

Craruka.

Teopus: bnok. Peryar. PaBHOBecHe TBEPABIX TEJ. Y CI0BUS paBHOBECHs. MOMEHT CHUJIBI.
ITIpaBuno momenToB. LlenTp Tsxectu. MccnenoBanue pa3indyHbIX MEXaHUYECKUX CUCTEM.
KomOuHMpoBaHHBIE 3a]1a41, UCTIOTB3Ysl YCIOBUS PAaBHOBECHS.

Ilpaxmuxka: VI3roToBiieHne paboTarolieil CUCTeMbI OJIOKOB.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

AHanu3 tabnun, rpaduxos, cxeM. [louck o6bsicHeHus HaOM0AaeMbIM coObITHSIM. Onpenenenne
CBOMCTB MpUOOPOB MO uepTEekKaM U MOJAENSM. AHaNM3 BO3HUKAIOIIUX MPOOIEMHBIX CHUTYallUM.
HabGmronate aeiicTBue mpocThiXx MexaHU3MOB. [103HAKOMUTBCS ¢ (U3HUECKOM MOJACIBIO «abCOTIOTHO
TBEpAOE Tenmo». Pemare 3amaun Ha MpUMEHEHUE YCIOBHsI(TIpaBuiIa) paBHOBecUs pbryara. [IpuMeHsaTs
yciioBre (MPaBUJIO) PAaBHOBECHS pbluara Ijsi OOBSICHEHUS JEHCTBUSI Pa3IMUHBIX HHCTPYMEHTOB,
UCTIONB3YEMBIX B TexHHKEe W B ObiTy. COopka mnpuboOpoB U KOHCTpykuuid. Mcmonb3oBaHue
WU3MEPUTEIIbHBIX NMPUOOPOB. BrIMosHeHne 1ab0paTOpHBIX W TpakTUYeCKuX padoT. [uarHoctuka u
ycTpaHeHHe HeucIpaBHOCTel mpuOopoB. BricTparBaHe runoTe3 Ha OCHOBAHWU UMEIOIINXCS JaHHBIX.
KoHncTpynpoBanue u MonenupoBaHue. BrinonHeHne 3aaHuil 10 yCOBEPIIEHCTBOBAHHMIO IPUOOPOB.
Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka M TpoBepKa METOAUKH HKCIEPHUMEHTaTIbHOU
paboTEHL.

PaGora B Mmanmbix Tpymnmax. AHATW3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE pEIICHUE,
nerictBus. [IpeacraBieHue pe3yabTaToB MapHOU, TPYMIOBOM JAesiTenbHOCTH. [loaroToBKa cooOmeHuii
u 710kJIag0B. OCYHIECTBISIOT CaMOOIIEHKY, B3aUMOOIIEHKY JESTEeIbHOCTU. Y4YacThe B JAHAIIOTEe B
COOTBETCTBUU C MPAaBUJIaMU PEUYEBOT0 MOBEACHUS.

8 ki1ace

TemnoBble IBJICHUS.

TennoBoe pacmupenue ten. I[lpomecchl mMiIaBieHHsT W OTBEPAEBAaHUS, UCHAPEHUS U
KoHJAeHcanuu. Temionepenaya. BiiaxxHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenue tasHus npaa B Bojae. 2. CKOPOCTH HCHApEHUs Pa3TUYHBIX
)kuakoctei. 3. TenoBsie ABUTATENH OYAYIIETO.



Jlabopamopuvie pabomwi: 1. VI3MeHeHUs NIWHBI Tela TpPHU HArPEBaHWHM W OXJIAKICHUHU. 2.
OtnuBka mapadunoBoro comparuka. 3. Habmiogenue 3a miaBieHueMm npaa 4. OT 4Yero 3aBUCUT
CKOPOCTh HCTapeHus kuakocTu? 5. HalnroaeHne TermionpoBOAHOCTH BOJIbI U BO3AYXA.

Xapaxmepucmuka oCHO8HBIX 81008 0esIMENbHOCHIU:

CamocTosATenbHO (OPMYIHPYIOT [O3HABATEIBHYIO 3a/Jauy. YMEIOT C IOMOIIBI0 BOIPOCOB

N00BIBaTh HEAOCTAIONIYI0 HH(popManmoo. Vcnoiap3oBaHue H3MEPUTEIbHBIX MPUOOPOB. BrimonHenue
7a00paTOPHBIX M MPAKTUYECKUX paboT. /lMarHocTHKa M yCTpaHEHHWE HEUCIPABHOCTEH NpHOOpOB.
BoicTpanBaHue runore3 Ha OCHOBAaHUU MMEIOIIUXCS AaHHbIX. KOHCTpyMpoBaHHE U MOJEINPOBAHUE.
BrimonHnenue 3a1anuii Mo yCOBEPIIEHCTBOBAHUIO MPHOOPOB. PazpaboTka HOBBIX BapUAHTOB OIIBITOB.
PazpaboTka u mnpoBepka METOJUKU SKCIEPUMEHTANbHOM paborbl. Pabora B MaybIX rpymnmax.
AHaIM3upyIOT, BEIOUPAIOT 1 0OOCHOBBIBAIOT CBOE peleHue, neicTBus. [lpenacraBnenue pe3yiabTaToB
MapHOM, TPYIIOBOM NEATEIBHOCTH. YUYacTHEe B JAMAjOre B COOTBETCTBUHM C IPABUJIAMH PEUYEBOIO
HOBE/ICHUS.

JJIeKTPpUYeCKHe SIBJICHHSA.

Mukpomup. Mogenu aroma, cymecrsoBaBmue 10 Hadana XIX. Mctopust OTKpbITUS U JENCTBUSA
raJlbBAaHUYECKOro sjemeHTa. McTtopus cosnmanus snekrpodopHoi MamuHbl. Oneit  Bonbra.
DIIEKTPUUECKHI TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: 1. Mogenu atomoB. 2. [anbpBaHuuyeckue 5IeMEHTHL. 3. DNEeKTpodOpHOi
MamuHbl. 4. OneiTel BonbTa u 'anpBanu.

Jlabopamopnwvie pabomei: 1. Co3naHue ralbBAHUYECKUX IIEMEHTOB U3 MOAPYUHBIX CPEICTB. 2.
DIIEKTPUUYECKHUI TOK B JKUJIKOCTAX CO3JAHUS «30JIOTOTO KITFOUUKA) .

Xapaxmepucmuka oCHOBHbIX 8U008 0esIMENbHOCHIU:

VYrpaBisiioT CBOCH TO3HABATEIbHON M y4e€OHOW AESTENBHOCTHIO TMOCPEJICTBOM MOCTAaHOBKU
1esnei, MIaHupoBaHUs, KOHTPOJsS, KOPPEKLIHMH CBOUX JIEUCTBHI U OLICHKU YCIEIIHOCTH YCBOEHHS.
CpaBHHMBaOT croco® W pe3ylbTaT CBOMX JEHCTBUH C O0pa3lOM — JIHMCTOM COIPOBOXKICHHUS.
OO6HapyxuBaT OTKIOHeHHs. OOTyMBIBAIOT MPUYUHBI OTKIOHEHUH. OCYIIECTBISIIOT CAMOKOHTPOIb U
B3aMMOKOHTPOJIb.

Hcnonp30BaHne W3MEPUTENBHBIX MPUOOPOB. BrIMomHeHWE 1abOpaTOpPHBIX M MPAKTHUYECKUX
pabor. JluarHocTHika W YCTpaHEHHE HEUCIpPaBHOCTEH mpHOOpPoB. BrICTpanBaHue THUNOTE3 Ha
OCHOBaHUU UMEIOIUXCS AaHHBIX. KOHCTpyHpoBaHUE U MOJIETMPOBAHUE.

DJIeKTPOMATrHUTHBIE SIBJICHUS.

MarunutHoe morne B BemiecTBe. MarHutHas aHomanus. MarHutHele Oypu. PaszHoBuUAHOCTH
AJIEKTPOU3MEPUTETHHBIX TPUOOPOB. Pa3HOBUTHOCTH 2JIEKTPOBUTATEIICH.

Lemoncmpayuu: 1. HarnsaHoCTh MOBEAEHUsT BEUIECTB B MarHUTHOM noinie. 2. IIpesenTtanun o
MarHuTHOM TioJe 3eMJIM ©M O MarHuTHeIX Oypsix. 3. JlemMoHCTpauusi pa3HOBHUIHOCTEH
ANEKTPOU3MEPHUTENBHBIX MPUOOPOB. 4. HarmsimHOCTh pa3HOBUIAHOCTEN DIIEKTPOIBUTATENEH.

Jlabopamopnwvie pabomei: 1. UccnenoBanue pa3iuyHbIX 3JEKTPOU3ZMEPUTENBHBIX TPUOOPOB.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

VYpaBistoT CBOEH TMO3HABAaTEIBHON M y4eOHOW MESITEbHOCTHIO TOCPEACTBOM IOCTAHOBKH
1esei, MIaHupoBaHUsl, KOHTPOJS, KOPPEKIMH CBOUX JIEUCTBUI M OIEHKU YCIEIIHOCTH YCBOCHHS.

CpaBHHMBAIOT CHOCO0 W pe3ynbTaT CBOUX JCHCTBHUA C 0Opa3slloM — JIMCTOM COMPOBOXKICHUSI.
OO6HapyxuBaT OTKIOHeHHs. OOyMBIBAIOT MPUYHHBI OTKIOHEHUH. OCYIIECTBISAIOT CAMOKOHTPOJb U
B3aUMOKOHTPOJTb.

OnTnyeckue ABJICHNS.

Nctounuky cBeTa: TEIJIOBBIE, JIIOMHUHECHEHTHBIE, UCKYCCTBEHHBbIEC. M3rotroBneHue kamepsl -
00CKypa u HccleIoBaHne N300paKeHHsI C TIOMOIIBIO MOJied. MHOTOKpaTHOE N300pakeHue mpeaMera
B HECKOJIbKUX TUIOCKHX 3epKayiax. MI3rOTOBUTH MEPUCKOMN U C €ro MOMOIIBIO MTPOBECTH HAOIIOICHHUS.
[IpakTueckoe UCHOJIB30BAaHWE BOTHYTBIX 3€pKall. 3pUTENbHBbIE WIUIIO3UU, TOPOKIAEMbIE
npejaomiieHueM cBeta. Mupaxu. Pa3BuThe BOJOKOHHOW ONTHKHU. Vicmonb3oBaHWE 3aKOHOB CBETa B
TEXHUKE.



Jemoncmpayuu: 1. Paznuuable UCTOYHUKH cBeTa. 2. M300pakeHune mpenMera B HECKOJIbKHX
IUIOCKHUX 3epkanax. 3. M3o0paxkeHne B BOTHYTHIX 3epkayiax. 4. Vcrosib30BaHHE BOJIOKOHHOW ONTHKH.
5. YcrpoiicTBo (poToanmnapaToB, KHHOIPOSKTOPOB, KaJICHI0CKOIIOB.

Jlabopamopnvie pabomui: 1. 3rotoBieHne kamepsl - 00CKypa U UCCIIET0BAaHHE U300paKEHUs C
NOMOILBbI0 MoAeNH. 2. [IpakTnueckoe npuMeHeHne mIockux 3epkai. 3. [IpakTuueckoe UCHOIb30BaHUE
BOTHYTHIX 3epKajl. 4. I3roroBieHue nepruckona u HaOIro1eHUs ¢ TOMOILBIO MOJIEITH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTU.

YpaBistoT cBOEH TO3HABATENBLHON M Y4E€OHOW JEATEIBHOCTHIO TOCPEICTBOM ITOCTAaHOBKHU

HeNel, MIaHUPOBaHUs, KOHTPOJS, KOPPEKIMH CBOMX JACUCTBUNH M OICHKH YCIEIIHOCTH YCBOCHHUSI.
Boizenstor u GopMynupyroT Mo3HaBaTENbHYIO 11€Nib. BBIAENSAIOT KOJMYECTBEHHBIE XapaKTepUCTUKU
00BEKTOB, 3aJjaHHbIE ClIOBaMU. [[puHUMAaIOT [MO3HABATENIBHYIO LIEJIb U COXPAHSIOT €€ MPH BBIOJIHEHUH
yueOHbIX AeiicTBuil. Oco3HaIOT cBoU JIeHCTBUS. VIMEIOT HaBBIKM KOHCTPYKTUBHOI'O OOILEHUSI B MAJIbIX
rpynmnax.

YesioBek 1 pupoaa

ABTOMAaTHKa B Haileh Xu3HU. [IpruMepbl UCNob30BaHUS aBTOMATHUYECKUX YCTPOUCTB B HayKe,
Ha MPOU3BOJACTBE M B ObITy. CpenctBa cBsizu. Paano u TeneBuaeHue. ANbTEpPHATUBHBIE MCTOYHUKU
9Hepruu. Buaesl snekTpocTaHimii. HeoOXOAMMOCTP OIKOHOMHH TNPUPOIHBIX  PECYpPCOB U
MCIOJIb30BaHUs1, HOBBIX SKOJIOTMUHBIX U 0e30macHbIX TexHoJoruil. Hayka u 6e30macHoCTb JTr0eH.

Jemoncmpayuu: 1. poroMarepuansl U Clalabl IO TEME.

Jlabopamopnvie pabomoi: 1.I3yueHnune NeHCTBUI CPEACTB CBSI3U, PaUO U TEIEBUICHUS.

Xapaxmepucmuka 0CHOBHbIX U008 0esAMENbHOCTIU.

CamocTosATenbHO  (HOPMYNHUPYIOT TO3HABATEIbHYIO 3alady. YMEIT (WO Pa3BUBAIOT)

CIIOCOOHOCTH € TIOMOIIBIO BOIPOCOB I0OBIBATH HEIOCTAIOIIYIO HH(OPMAIIHIO.

®opMbl OPraHu3anuM 00pa3oBaTeJLHOIO Npouecca:

— IpyImnoBas;

— WHIMBHyalbHas;

— (poHTANIbHAS.

Benymme TexHosoruu:

Hcnonp3yloTcss 3JIEMEHTHI CIEAYIOUIMX TEXHOJOTMM: IMpOeKTHasl, MpOoOJIeMHOro oOyuyeHwus,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs!, KPUTUYECKOT'O MBIIIICHHSI, TPOOJIEMHOT0 aora, urpoBas.

OcHoBHbBIe MeTO/IbI PA0OTHI HA YPOKe:

Beaymumu meronamu 00ydeHHs SBISIFOTCSA: YaCTUYHO-TIOMCKOBOM, METOJ| MaTeMaTH4YeCKOro
MOJIETTMPOBAHUS, AKCHOMAaTUYECKUI METO/.

DopMbI KOHTPOJIA:

Tak kak 3TOT Kypc SIBJISIETCS JOMOJHUTENBHBIM, TO OTMETKa B Oalax HE CTaBUTCS.
VYyamumiics yduTcsi olleHUBaTh ce0sl U APYrMX caM, YTO MO3BOJIIET Pa3BUBATh YMEHMs CaMOaHalIM3a U
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, KaK CBOMCTBY JIMYHOCTH Y4aI[ETOCH.

BbisBeHHE TPOMEKYTOUHBIX M KOHEUHBIX PE3YJIbTAaTOB YYAIMXCS IPOMCXOIUT Yepes3
NPaKTHYECKYIO JIeSTEIbHOCTD; 3a4eTHbIE paOOTHI:

e TeMaTH4eCKas MOJ00pKa 3a/a4 Pa3IUYyHOrO YPOBHS CIOKHOCTH C MPEACTABICHUEM pa3HbIX
METOJIOB PEUICHUS B BHJIC TEKCTOBOTO JOKYMEHTA, Mpe3eHTaluu, (JdII-aHuMAIUHA, BUEOPOTHKA
i Web — crpanunubl (caiira)

® BEICTABKa MIPOCKTOB, MPE3ECHTAIINI;

® JIEMOHCTpAIKs SKCIIEPUMEHTA, KAYeCTBEHHON 3a/aui ¢ Ka4eCTBEHHBIM (YCTHBIM WIIM B BHJIE
NPUIOXKCHUs, B TOM WYHCIe, MPE3CHTAIlMCH) OMHMCAaHWUEeM Tpolecca Ha 3aHATHH, (ecThBale
9KCIIEPUMEHTOB; (PU3UUECKUE OJIMMITHA/IBI.



KanennapHO-TeMaTuqecxoe IJIAHUPOBAHHE 7 KJaacc

Ne KonungectBo
o/ Tema 3anaTus qacOoR }
Ne OcHoBHbIE BUABI y4EOHOH AEITETHHOCTU
1 TEOp | MpaKTH
us Ka
1. BBenenue (14) [IpuBoauTE pUMEPHI 0OBEKTOB U3yUCHHS
1 1 BBogHoe 3ansarwe. llenu wu buszuKu (pusuueckue SIBJICHUS,
3aJa4u Kypca. 1 (u3nueckoe Teno, BEMECTBO, PU3UUECKOE
Texnuka 0€30MacHOCTH. none). HabOmomate U aHaIM3UpOBATH
2. Poab 3kcrniepuMeHTA B JKH3HU YesaoBeka (34) ¢usnyeckne  ABneHUA  ((PUKCHPOBAThH
9 1 CucreMa €eIMHHUL, IIOHATHE O 1 WM3MEHEHUS CBOICTB 00BEKTOB,
IPSAMBIX U KOCBEHHBIX H3MEPEHHAX CpaBHUBATH UX u 00001maTh).
dusnyeckuit DKCIIEPHMEHT. [To3HakOMUTECA € JKCHEPUMEHTATBHBIM
Buasr puznyeckoro sKkcrnepuMeHTa. METOJIOM HCCIIEI0OBaHUs MPUPOJIBI
2 2 | IlorpemHocts u3MepeHus. Bups 1 (BOCIIPOU3BOIUTS, ¢dukcupoBarb
MOrPeIIHOCTEN u3mepenus. Pacuér U3MEHECHUS CBOWCTB 00BEKTa,
HOTPCIIHOCTH U3MCPEHUA. aHanu3upoBaTb. COopka mNpuOOPOB H
KOHCTPYKLMH. Hcnonb3oBanue
M3MEpUTENbHBIX NMPUOOPOB. BrlnonHeHnue
71a00paTOPHBIX W MPAKTHUECKHUX PadoT.
3 3 JTaGoparopHas pabota 1 JluarsocTuka u yCTpaHEeHHe
«3mepenne o0beMa  TBEpIOroO HEUCIPAaBHOCTEN npubOpoOB.
tena». IlpaBunma  odopmieHus BoicTpanBaHue THUIOTE3 HAa OCHOBAaHUU
1abopaTopHOil paboTBhI. MMEIOMINXCS TAHHBIX.
3. Mexanuka (84) Amnanuz tabnuu, rpapukos, cxem. ITouck
4 1 PaBHOMepHOE W HEpaBHOMEPHOE 1 OOBACHEHUSI HAONIOJAEMBIM  COOBITHAM.
JIBUKEHMUSI. OmnpeneneHnue CBOMCTB NpHOOPOB 1O
5 5 'padpuueckoe NpEICTABICHHE 1 yeprexaM u MOJIEIISAM. AHaJIIES
JTBUYKCHUSI. BOZHUKAIOMIMX MPOOJIEMHBIX CHUTYaIlUH.
Pemenne rpaduueckux  3amad, N3o6pakath CUCTEMY KOOpAKWHaT,
7 7 pacueT myTH H CpCI[HCﬁ CKOpOCTH 1 BBIGI/IpaTB TEJI0 OTCY€Ta U CBI3LIBAThH €ro
HEPABHOMEPHOT'O IBUKEHUS. C CcHCTEeMOH KOOpJAUWHAT. Ucnonp3oBaTh
3 4 IloHsiTHE MHEPUUH W HHEPTHOCTH. 1 CHCTCMYy  KOOpAHMHAT — JUI1  H3yHCHUA
IenTpoGexHas cura. [IpuMeHeHNe MPSIMOJTMHEHHOTO JBYOKEHUS Tena.




JMAHHBIX (U3MUYECKUX TIOHITHHA B
JKU3HEACATSILHOCTH YeI0BEKa.

COopka mpubOpOB W  KOHCTPYKIUH.
Hcnons3oBanue HU3MEPHUTEITBHBIX

9 5 | Cuita ynpyrocTy, cuiia TpeHus npubopoB. BrinonHenne 1abopaTOPHBIX U
TlaGopatopHas pabota OpakTHUecKux pabor. JluarHoctuka
«Hcenenopanme 3ABHCHMOCTH yCTpaHEHUE HEUCIPABHOCTEH NpHOOPOB.

10 6 | cuuBI YIpYrocTH, BO3HMKAIOWICH B BoicTpanBaHue THUNOTE3 HA OCHOBAaHUU
NpyKHHE, OT CTENeHH AedopMaIuH MMEIOIUXCS JTAaHHBIX. KOHCprHpOBaHHE:
NPy KHHBD. U MoJielupoBaHue. BrinonHenue 3ananuit

[0  YCOBEPIICHCTBOBAHUIO  NPHOOPOB.
Pa3paboTka HOBBIX BapHUaHTOB OIIBITOB.
Pa3paborka ©  TpoBEepKa  METOJHMKHU
JKCIIEpUMEHTAIbHOW paboThl. Pabora B
TNaGoparopuas paGora MaJIbIX rpymnmax. AHaJII/I3I/IpyIOT:

11 7 | «Oupenencrue K0S BHIECHTa BbIOHpAIOT n 00OCHOBBIBAIOT ~ CBOE

Tperns HA TPHOOMETpE, pewenne,  feHCTBUA. HpeﬂCTaBHeHHS
pe3yJIbTaToB MapHOH, TpYyMIOBOi
JeSITeIbHOCTH. YdYacTue B JUAIOTe B
COOTBETCTBUHM C MPAaBUJIAMU PEUYEBOTO
MOBE/ICHUS.

JlaGopaTopHas pabora

12 8 «HccnenoBanue 3aBUCUMOCTH
CHJIBI TpEeHUS oT CHJIBI
HOPMAJIbHOTO JIaBJICHUS.

4. I'mapocratuka (124)

13 1 | [ImotHOCTH. 3anaua uaps ['uepona.
Pemennie  3aady  MOBBIIEHHOM

14 2 | CIOXHOCTH Ha pacyeT IUIOTHOCTH Anamus Tabmun, rpadukos, cxeM. Ilonck
BCILCCTBA. _ OOBACHEHHST HAOIIOJAEMBIM  COOBITHSM.
Pewlenne  3a7a4  MOBBILICHHOH OmnpezienieHne  CBOWCTB MPHOOPOB MO

15| 3 | cnoxkHOoCTM Ha pacyeT IUIOTHOCTH geprexxaM M MojenaM.  AHamm3
BEHICCTBA. BO3HMKAIOMIUX TMPOOIEMHBIX CUTYyalHUH.

16 4 JlaBnenue »KUIKOCTU M ra3a. 3aKoH COopka mnpubOpOoB U  KOHCTPYKIUH.
ITackans. Hcnone3oBanne MU3MEPUTENIBHBIX

17 5 | CooOuarouiecst cocypl. puOopoB. BrinonHenne nabopaTopHbIX U

18 6 _Ha6opaTopHa;[ paﬁoTa IMPAKTUYCCKUX pa60T. I[I/IaIHOCTI/IKa u
«3roToBiieHue MOIEIIN q)OHTaHa» YCTPAaHCHUE HCUCIPABHOCTCU HpI/I60p0B.

19 7 _Ha60paTopHa;[ paﬁOTa BLICTpaI/IBaHI/IC TunoTe3 Ha OCHOBAHHU
«M3roroBnenue Mozenu GoHTaHA MMEIOIIUXCSl JaHHBIX. KoHCTpympoBanue
3akoH ITackans. JlaieHne B u MojaenupoBanue. PaGora B ManibIx

20 g | KMAKOCTAX M rasax. rpynmax. AHaHmHPYfOTs BH6HPEUOT H
[ MapaBIHYECKHE MAIINHEL. 00OCHOBBIBAIOT CBOE pEILICHUE, JACHCTBHSL.
COOGIIAFOIIHECS COCYIBL. [IpencraBnenne  pe3yiabTaTOB  MAapHOMH,
BEITAIKHBAIOMas CHIA. 3aKOH rpynmnoBoit jaesrenbHocTH. l[loaroroBka

21 9 Apxivera. cooOlIeHnii W JOKIAmoB. YdYacTue B

JaJioTeé B COOTBETCTBUU C TIpaBUIAMHU
JlaGopaTtopHnast pabota
pEUYEBOTrO MOBEICHHS.

22 10 | «Bwrrankusaroras cuiia. 3aKoH
Apxumena.

23 11 brok 3ama4d Ha 3akoH Ilackans,

3aKOH Apxumena.




brok 3amad Ha 3akoH Ilackans,

24 | 12
3aKOH Apxumena.
5. Cratuka (104) Amnanu3 tabmuu, rpapukos, cxem. [Touck
OOBsICHEHUSI HAOJIOaeMbIM  COOBITHSIM.
25| 1 |Bnok. Porar. Omnpenenesne CBOHCTB HpUOGOPOB IO
PaBHOBecue TBepAbIX Tell. Y CIOBHS qepTeKaM " MOJIEIISIM. AHaIH3
26 2 | paBHOBeCHs. MOMEHT CHIIEL. BO3HUKAIOMIUX MPOOJEMHBIX CHUTYaIUil.
IIpaBuI0O MOMEHTOB. HaoOmronare IIEWCTBUE MPOCTHIX
o7 | g | Hentp mskectu. Mecnenosanue MEXaHU3MOB. [To3HAKOMHTHCS c
Pa3IUYHBIX MEXAHUYCCKUX CUCTCM. (1)I/I3PI‘I6CKOI>'I MOJIEJIbIO «a0COJIIOTHO
o8 4 KomOMHMpOBaHHbIE 331241, TBEpHOe Teno». Pemars 3amaun  Ha
HCIIOJIBb3Ys YCIIOBHUS paBHOBECHS. pUMEHEHUE yCIIoBUsI(TpaBuiIa)
29 5 KoMOuHMpOBaHHBIC 3a1a49H, paBHOBecHs peruara. [IpumMeHsTh ycinoBue
MCIOJIB3YS YCIIOBHSI pAaBHOBECHSI. (mpaBMiIO)  paBHOBECHsl  pblyara st
Pabota nag npoexktoM «biaoku». 00BsICHEHUS NEUCTBUS Ppa3IMYHBIX
JlaboparopHas paboTa UHCTPYMEHTOB, HCIIOIb3yEMbIX B TEXHUKE
30 6 | «3roToBnenue paboTaromeit U B OBITY. Co6opka npubopoB u
cuctembl 6110K0BY». OdopmieHue KOHCTPYKIIUH. Ucnonb3oBanue
paboTHI. U3MEPUTENBHBIX TPUOOPOB. BrimomHenue
Pa6ora Hax npoektoM «biiokm». 71a00paTOPHBIX W MPAKTHUYECKUX PadoT.
JlaGopaTtopHnast pabota Juarnoctuka u yCTpaHEHHUE
31 7 | «M3rotoBienue padoraromei HEHCITPaBHOCTEH puOOpOB.
cuctembl 6J10K0BY». OdopmiieHIE BricTpauBanue rumnoTe3 Ha OCHOBAHHH
paboThL. uMeronxcs naHHeIX. KoHCTpyHnpoBaHue
Pa6ora Hax npoektoM «biiokmy. ¥ MOJIeTpOBaHMe. BrIMoHEHNE 33 aHMiA
32 8 JlaGopaTtopHnast pabota 0  YCOBEPIICHCTBOBAHUIO  NIPUOOPOB.
«M3rotoBnenue pabdoraromeit Pa3paboTka HOBBIX BapHAHTOB OIIBITOB.
CUCTEMBI OJIOKOBY. Pa3pabotka ©  TpoBepka  METOAMKHU
33 9 | Odopmnenue paGoThI. 9KCIIEPUMEHTAIILHOU paboThl.
Pabora B mManbix rpymnmnax. AHaJIU3UPYIOT,
BBIOMpPAIOT ¥ OOOCHOBBIBAIOT ~ CBOE
pewenue, aercrBud.  [IpencraBnenue
pe3yJIbTaToB IIapHO, IPYIIIOBOM
34 | 10 | 3ammTa MPOEKTOB. nestenbHOCTH. [loaroToBka cooOIieHuit u

JOKJIaa0B. OCYHICCTBHHIOT CaMOOILICHKY,
B3aUMOOLCHKY ACATCIIBHOCTHU. Yyactue B
Auajore B COOTBCTCTBHUU C IIPpaBUIIAMU
PEUYCBOT0 MOBCACHMA.




KaJIeHL[apHO-TeMaTI/I‘leCKOC IIaHUpOBaHUE 8 kiacc

Ne KonunuectBo
Tema 3ansaTHA
n/ No 4acoB XapakTepucTUKa BUJIOB JI€ATEIbHOCTU
i B TEOp | MpaKTH o0yyaroImuxcs
us Ka
1. Beenenue (14)
1 1 BBognoe 3amstme. lleau wu
3a7a4M Kypca. 1
TexHuka 0€30MacHOCTH.
2. TenuioBble siBieHus (12 4)
Pa3znoobpazue TETIOBBIX
2 1 | aBnenmit. TemmoBoe pacuupeHue 1
TeJl.
TabopatopHas pabora CamocTosiTenbHO dbopMyIUpyIOT
3 2 | «/3MeHeHUsT UIMHBI Tela IpU 1 MO3HABATENBHYI0  3a1ady.  YMEWT ¢
HAarpeBaHUU M OXJIAXKJICHUUY. TIOMOMIBIO BOIIPOCOB 00EIBATh
Tennonepenaua  HabOnronenue HCIOCTAIOII Y10 MH()OPMALIHIO.
4 3 | rerutonpoBoaHocTH BOJIBI i 1 Hcnonb3oBanue M3MEPUTENIbHBIX
BO3/yXa. npubopoB. BeinoiaHeHue 1a00paTopHbIX U
JlaGopaTopHas paGota MPaKTUYECKUX paloT. I[Haerocha U
. A «I3Mepenne YIeIbHOI . yCTpaHEHHE HEUCHpaBHOCTEH NpHOOpOB.
TeMIOSMKOCTH PasJIMYHBIX BoicTpanBaHue THUIOTE3 HAa OCHOBAaHUU
BEIECTBY. uMmeronmxcs JaHHeIX. KoHCTpynpoBaHue
[InaBieHME U  OTBep/EBAHHE. U MOJeNIupoBaHue. BrinomHenne 3agaHui
6 5 | JlJaboparopuass pabora «OTinBKa 1 MO YCOBEPUICHCTBOBAHHIO  TPUOOPOB.
MapaUHOBOTO COMNIATHKAY Pa3paboTka HOBBIX BapHUaHTOB OIIBITOB.
TaGopatopHas pabora PazpaGotka u NpoBEpKa  METOJMKH
7 6 | «HabmogeHue 3a  IUIABICHHEM 1 SKCIIEpUMEHTaIbHOM paboThl. Pabora B
BIa» MaJIbIX rpymnmnax. AHau3upyIoT,
Pemenue OMUMIMAmHEX 324ad BBIOMPAIOT H 00OCHOBBIBAIOT ~ CBOE
8 ! Ha ypaBHEHHE TEIJIOBOro OajlaHca ! PCLICHHC,  JCHCTBHA. HpeHCTaBHeHHf
Pemenne onmummuagHbIX 33734 Pe3yJIbTaToB TTapHOMH, TPYHIOBOH
9 8 HA PACUET TETUIOBBIX TPOIECCOB 1 JEATENIBHOCTH. Y4YacTUE B JUAJIOre B
10 9 | JlaGoparopis KpHCTaTOrpadmi, 1 COOTBETCTBUM C TIPaBUJIAMH PEYEBOTO
MIOBEACHHUSI.
Hcnapenne n xonaeHcauusa. Ot
11 | 10 | gero 3aBUCHT CKOPOCTH HCIApEHUS 1
KUAKOCTH?
Cocras aTMocdepsl,
121 11 HaOII0IeHUE nepexoja 1
HEHACBHIIIEHHBIX apoB B
HaCBILICHHBIE.
13| 12 BraxxHOCTh BO37yXa Ha pa3HBIX 1
KOHTHHEHTax




3. Daexktpuueckue siBjaeHus (84)

14 Muxkpomup. Monenu aToma, 1
cyliecTBoBaBIre 10 Hayana XIX
15 Hcropust OTKpBITHSL M JEHCTBUSA 1
raJIbBAHUYECKOTO 2JIEMEHTA . .
= VipaBnsitoT CBOEH 1O3HABATEIBLHOU H
HcTopust co3nanus 31eKTpoPOpHOMA .
16 1 y4eOHOH JIESITEIbHOCTBIO IOCPEICTBOM
MAaIIHHbI .
= MOCTAHOBKM  LIeJied,  IUTAaHUPOBAHMS,
Oneitel Bosbra. Dnexkrpuueckuii M .
17 1 KOHTPOJISI, KOPPEKIIMH CBOUX JICUCTBUH U
TOK B DJIEKTPOJIUTAX.
OIICHKH YCHEIHOCTH YCBOCHHUSI.
Pemienne onummnuagHbIX 3a1ayd Ha
18 1 CpaBHUBAIOT CNIOCO0 U pE3yNbTaT CBOUX
3aKOHBI IOCTOSIHHOT'O TOKa . .
JIEHCTBUH ¢ 00pa3lioM —  JIHCTOM
Hab6monenue 3aBucumMocTu
COTIPOBOXKACHHUS. OO6HapyKuBaroT
COIPOTUBIICHUS TPOBOJAHUKA OT
orkioHeHHs. OOQyMBIBAIOT — MPUYUHBI
TEMIIEpaTypHhI. .
TTa6 5 OTKJIOHEHHI. OcCyIIecTBISIIOT
o abopatopHasi pabota CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.
«OTPEACICHAC CTOMMOCTH Hcnonb3oBanue HU3MEPUTENbHBIX
M3pACXON0BAHHON 3n6eKTp03HeerH npuOopoB. BrinonaHeHne 1a00paTOPHBIX U
110 MOILIHOCTH HOTPEOUTEILA 1 11O OpakTH4YecKux pador. JlmarHoctuka W
CHCTHMIY?. yCTpaHEHHE HEHCIIPAaBHOCTEU MPHOOPOB.
19 BoicTpanBaHue THUIIOTE3 Ha OCHOBAaHUU
UMEIOIUXCs JTaHHbIX. KoHCTpynpoBaHue
U MOJICITUPOBAHHUE.
20 Pemienne onumnuaaHbIx 3a1a4 1
Ha TEIJIOBOE JCMCTBHUE TOKA
4. BJIEKTPOMaFHI/ITHLIe SIBJICHUSL (3q) praBHﬂIOT CBOCH IIO3HABATCILHOU U
21 ONEKTPOMArHUTHEIE SBICHUA. | 4 y4e€OHOI JEATENBbHOCTBIO  ITOCPEICTBOM
DJIEKTPOU3MEPHUTEIBHBIE TPUOOPHI. IIOCTAHOBKH ~ [CJICH,  ILTAHMPOBAHHA,
MaruautHas aHoMaust. MarHUTHBIE KOHTPOII, KOPPEKILHUN CBOMX NCUCTBUH H
22 6ypH 1 OIICHKH YCTEIIHOCTH YCBOCHUSI.
CpaBHUBAIOT CMOCO0 U pE3yNbTaT CBOUX
NeUCTBUM ¢ 00pa3lioM —  JIUCTOM
23 PaSHOBI/I)]HOCTI/I 1 COIIPOBOXKACHU. O6Hapy)KI/IBaIOT
AIIEKTPOIBUTATENEH. oTkJOoHEHHS.  OOAYMBIBAIOT  MPUYHHBI
OTKJIOHEHH. Ocy1ecTBISIIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.
5. OntHyeckue siBienus (74) VYIpaBiusAlOT CBOCH IIO3HABATCIBHOU W
24 Hcrounnku  cBeTa:  TEIMJIOBHIE, 1 y4eOHON JIEeSITENIbHOCTBIO TOCPEICTBOM
JIOMHHECIICHTHBIC MOCTAHOBKH  IIeJield,  IUIaHUPOBAHUS,
DKCIEPUMEHT HaOI0IeHUE. KOHTPOJISI, KOPPEKIIUU CBOMX JCHCTBUU U
o5 MHorokpatHoe n300pakeHne OIICHKH YCHEIHOCTH YCBOEHHUSI.
npeaMeTa B HECKONBKUX TUIOCKUX Breigenstor u bopMyIHpYIOT
3epKaJax. MMO3HABATEIHHYIO EJb. Boigenstor
2% N3roToBuTh MEpPUCKONI M C €ro KOJINYECTBEHHBIE XapaKTePUCTUKH
MTOMOIIIBIO TPOBECTH HAOIIOICHUS 00BEKTOB, 3a/1aHHbIE CJIOBaMH.
27 [IpakTHuyeckoe UCIIOIb30BaHNE lIpnHUMAOT TI03HABATEIBHYIO MEb |

BOTHYTBIX 3€pKall

COXPAHAKOT €€ IIPU BBIITOJIHCHHUN y‘Ie6HBIX




3puTeNnbHbIE WIIKO3UH, neiictBuil. OCO3HAIOT CBOM JIEHCTBUS.
28 HOPOXk/1aeMble MPEIOMICHUEM Nmerot HaBBIKH KOHCTPYKTHUBHOTO
cBeta. Mupaxu. OOIIEHUS B MaJIBIX TPyIIax.
29 Pa3BuTHe BOJTOKOHHOM ONTHKH.
30 Hcnonp30BaHue 3aKOHOB CBETA B
TEXHUKE
6. YesoBek u npupoaa (44)
31 ABTOMAaTHKA B HaIlIEH )KU3HM . CaMOCTOSTENLHO bopMyIHpYIOT
IIO3HABATEJIbHYIO 3ajjauy. YMeT (Win
32 Panuo u TeneBugeHue Pa3BUBAIOT) CHOCOOHOCTH C MOMOIIBIO
BOIPOCOB  J00BIBaTb  HEIOCTAIOLIYIO
33 ANbTepHAaTUBHBIE HICTOUHUKHU MH(OPMALIHIO.
SHEpruu. Buasl anekTpocTaHInm
34 Hayka ceronns. Hayka u

0€30I1aCHOCTB JIFOIEH.




Ipuioxenne 1
Kpurepun oueHkH J1a00paTOPHBIX Pad0T WJIH ONBITA - HCCJIEIOBAHUSA

Kpumepuii

AKKypaTHOCTh o(hopmIIeHHS (OTTMCcaHue) PabOTHI

Hanane pucyHka (CXeMbl) YCTAaHOBKH ¢ 0003HAYCHHEM M3MEPSEMbIX BETHYNH

Hannune npaBuibHBIX n3MepeHuil (opopmieHre n3MepeHnii B Tabmamie, B Buje rpaduka)

Hanmuaue IMpaBUJIbHBIX BBIYMCIICHUM WM aHAIH3 Ha6J'IIOI[eHI/I$I

Hanuuune Pa3BCPHYTOI'0 BbIBOJA, OTPAKAOIICTO CYIIHOCTh U3YYAaCMOTO SBJICHUA C YKAa3aHUCM
KOHKPCTHBIX PE3YJIbTATOB

IIpunoxenne 2

Kpurepun oneHKH 3a1UThI IPOEKTA

Kpumepuii

Martepuan JOCTYIIEH U Hay4eH, UJIeU PacKphIThl. KaueCTBEHHOE U3JI0)KEHUE COJEPKAHMS: YEeTKas,
rpaMOTHasl peyb, Mepecka3 TEKCTa (IOMyCKaeTCsl 3a4MThIBaHUE IIUTAT); HanboJiee BaKHbIC TTOHSITHS,
3aKOHBI U (POPMYIIBI TUKTYIOTCS JUIsI 3aITUCH.

Harnsiinoe npescraBieHyre Mmarepraia (C UCIOJIb30BaHHEM CXEM, YepTeXel, pUCYHKOB,
HCIIOJIb30BaHUE TIPE3EHTALINN )

Hcnonb30BaHne NPaKTUUECKUX MUHHU-UCCIIEI0BAaHUH (T10Ka3 OIbITA)

KadecTBeHHEBIE OTBETHI Ha BOITPOCEHI cnymaTeneﬁ 10 TEME

YeTko chopMyTHUpOBaHbI BHIBOJIBI
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