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IHosicHuTeIbLHASA 3alIUCKA

Llentpsl 00pa3oBaHUs €CTECTBEHHO-HAYYHOI HampaBiIeHHOCTH «ToYyKa pocTay CO3/aHbI C LENbIO
pa3BuTHs |y OOyYaromMXcs €CTECTBEHHO-HAyYHOW, MaTeMaTHYecKoW, WH(POPMALUOHHOM
IpaMOTHOCTH, ()OPMHUPOBAHUS KPUTHYECKOTO M KPEATUBHOTO MBIIIJICHUS, COBEPIICHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAYYHOH HANpPaBICHHOCTH, a TakKXe /IS MNPaKTUYeCKOH OoTpabOTKH
y4eOHOTO MaTepuana o yueOHbIM npeameram «Pu3uKay.

ean u 3apaum
Peanu3anust 0cHOBHBIX 00111€00pa30BaTENBHBIX MPOTPAMM I10 YU€OHBIM IpeIMETam
CCTGCTBGHHO-Hay‘-IHOI\/JI HaIpaBJICHHOCTHU, B TOM YHCJIC B paMKax BHGypO‘-IHOfI JACATCIIbHOCTH
00yJaromuxcs.
Pa3paboTka u peanuzanys pa3sHOYpPOBHEBBIX JOTOJIHUTEIbHBIX
00111e00pa30BaTENBHBIX MPOTPAMM €CTECTBEHHO-HAYYHOU HANPABICHHOCTH, a TAK)KE HHBIX
IIpOrpaMM, B TOM YHCJIE€ B KAHUKYJISPHBIN IEPHOI.
BosneueHnne yganmxcsi B IpOCKTHYIO J€ATEIbHOCTb.
Coznanue nenrpa «Touka pocra» INpeanoiaraeT pa3BUTHE 00pa30BaTENbHON HMHPPACTPYKTYpHI
00111€00pa3oBaTeIbHOM OpraHu3alid, B TOM YHCIE OCHalleHue o0meo0pa3oBaTeIbHON
opraHu3aliiii KOMIBIOTCPHBIM U HHBIM 060py)1013aH1/1eM:
cpeacTBaMu OOy4YeHHs M BOCIIUTAHUS 7Sl U3ydeHUs (B TOM UHKCJIE SKCIIEPUMEHTAIBLHOTO)
MpeIMETOB, KypCcOB, TUCIUIUINH (MOyJEl) eCTECTBEHHO- HAYYHOW HAaIPaBJIEHHOCTH MIPH
peayin3alny OCHOBHBIX 00111€00pa30BaTeIbHBIX MPOTPaMM U JIOTIOTHUTEIbHBIX
00111e00pa30BaTENBHBIX MPOTPAMM, B TOM YHCIIC JIJTsI PACITUPEHUS COIEpyKaHMsI Y4eOHBIX TPEMETOB
«Du3ukay 000pya0BaHUEM, CPEACTBAMU O0YUYEHUS M BOCIIMTAHUS Ul PeaTU3allui IPorpaMm
JOTNOJIHUTEIBHOTO 00pa30BaHMsl €CTECTBEHHO-HAYYHOM HalpaBIEHHOCTEH;

HudpoBas maboparopusi KapIWHAIBLHBIM O00pa3oM H3MEHSAET METOJUKY U COJAEpKaHWe
AKCTICPUMEHTAIBHON JEATEIPHOCTH M TIOMOTAeT PEIINTh BHIMIETICPEUYNCICHHBIC MPOOJIEMBI.
HIupokuit cnekTp HUGPOBBIX JATYMKOB TO3BOJSCT YUYAIIUMCS 3HAKOMHUTBHCS C TapaMeTpamu
(U3NYECKOTO IKCIIEPUMEHTA HE TOJIbKO Ha KAaYE€CTBEHHOM, HO M HAa KOJIMYECTBEHHOM ypoBHe. C
MOMOIIBI0 TU(PPOBON a0OPATOPHH MOXKHO IPOBOJUTH JUIUTEIBHBIA 3KCIIEPUMEHT JaKe B
OTCYTCTBHH 3KcIiepuMeHTaTtopa. [lpu 3ToM m3MepsieMble JaHHBIC M Pe3yJbTaThl X 0OpabOTKH
0TOOPaKAIOTCSI HETIOCPEICTBEHHO Ha YKpaHEe KOMITbIOTEpa.

* mporecce (HOPMHPOBAHHS SKCIEPUMEHTANBHBIX YMEHUN MO (HU3MKE yyalluiics YYuTCs
MIPEJICTaBIATh HHPOPMAINIO 00 UCCIIEOBAHUU B YETHIPEX BUAAX:

B BepOaJbHOM: OMKCHIBATh OSKCIIEPUMEHT, CO3/1aBaTh CIOBECHYID MOJENb JKCIEPHUMEHTa,
(bukcHpoBaTh BHUMaHUE Ha U3MEPSIEMbIX (PU3MUECKUX BEIMUYMHAX, TEPMUHOJIOTUN; B TAOIUYHOM:
3aMoJHATh TaOMUIBl JAaHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHUS rpaduKOB (IIPU 3TOM Y yHaLTUXCS
BO3HMKAET MEPBUYHOE MPEJCTaBIEHNE O MacIITadax BeJIMYKH); B TpaUuecKoM: CTPOUTh Tpaduku
Mo TaOJMMYHBIM JaHHBIM, YTO TMO3BOJISET MEPEUTH K BBIIBIKEHHIO THIOTE3 O XapakTepe
3aBUCHUMOCTU MEXAy (PU3HMUeCKUMH BeTHMUYMHAMU (TIPU 3TOM YUUTENb MOKA3bIBAET MPEUMYIIECTBO
B BU3yQJIM3allMM 33aBUCUMOCTEH MeEXAy BeIMYMHAMHU, HATJSIIHOCTH W MHOTOMEPHOCTH); B
aHAJIMTUYECKOM (B BHJIE MaTeMaTHYECKHX YpaBHEHHI): MPUBOJUTH MaTEMaTHYEeCKOE OTHCAHUE
B3aMMOCBSI3U (U3NYECKUX BEJIMYMH, MaTeMaTHUECKOe 0000IIeHNe TTOTYyYeHHBIX Pe3yIbTaTOB.

]_II/I(prBLIC na6opaTopI/H/1 IMO3BOJIAIOT CYHICCTBCHHO 3KOHOMUTH BPEMA, KOTOPOC MOKHO IIOTPATUTH

Ha (OPMHUPOBAHHE UCCIIEIOBATENLCKUX YMEHUHN yUYaIIUXCsl, BRIPAKAIOIINUXCS B CIEAYIOIINX
JIENCTBUIX:

ONpCACIICHUC HpO6J’ICMLI; MOCTaHOBKA HUCCIEI0BATEIbLCKOM 3alavyy, MJIaHUPOBAHUC, PCILICHUC 3a-



Aavu, BBIABHXKCHUC T'HIIOTC3, ITIOCTPOCHUC MOI[eJIef/'I, SKCIICpUMCHTAJIbHAaA IIPOBCpPKA 'MII0TC3.

I. HHaHHPOBaHHe pPe3yJbTaToOB OCBOCHUA yqeﬁnoro nmpeamMera
JIMYHOCTHBIE pPe3yJbTarThbl

OOyuvaromuiics  MOJy4UT BO3MOXXHOCTb Il  (DOPMHUPOBAHUS () (13%0) 111704

JUYHOCTHBIX PE3YJbTATOB:

* Ppa3BUTHE NO3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

* yO0exAEHHOCTh B BO3MOXXHOCTHU TIO3HAHUS TMPUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCMOJIb30BAHUS  JOCTH)KEHUW HAyKW W TEXHOJOTHM Uil  JAJbHEHIIEro  pa3BUTHS
YeII0BEYCCKOro O0IIEeCTBa, yBAKEHUE K TBOPIIAM HAYKH U TEXHUKH, OTHOIICHHUE K (DU3HKE KaK
K 2JIEMEHTY OOIIEYeI0OBEYECKON KYIbTYPHI;

*  CaMOCTOSITENIbHOCTh B TPUOOPETECHUU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUI;

* TOTOBHOCTHh K BBIOOPY JKU3HEHHOTO NMYTH B COOTBETCTBHUU C COOCTBEHHBIMU WHTEPECAMH H
BO3MOKHOCTSIMHU;

* MOTHUBAIUs 00pa30BaTEIbHON NEATEIHLHOCTH HAa OCHOBE JIMYHOCTHO OPHUEHTHPOBAHHOTO
MOJIX0Ja;

* (opMupoBaHUE IIEHHOCTHOTO OTHOIIEHHUS APYT K APYry, K YUUTEI0, K aBTOPaM OTKPBITHI U
n300peTeHui, K pe3yibraTaM 00ydeHusl.

MeranpeamMeTHble pe3yJibTaThI

OO6yyaromuiics MOJYYUT BO3MOXKHOCTD /7151 GOPMUPOBAHUS CIEAYIOIINX METAapeIMETHBIX
pe3yabTaTOB:

*  OBJIAZICHUE HAaBBIKAMU CaMOCTOATENBHOIO NPUOOPETEHHs HOBBIX 3HAHWM, OpraHM3aluu
yu4eOHON JEATENIbHOCTH, IIOCTAaHOBKM Li€JeH, IUIAHUPOBAHMs, CAMOKOHTPOJIS M OLIEHKH
pe3yiabTaTOB CBOEH JEATENbHOCTH, YMEHHSIMM IPEIBUIETh BO3MOXKHBIE pE3ylbTaThl CBOUX
e CTBHIA;

* IIOHMMAaHME pa3IMYUi MEXIy UCXOIHBIMU (aKTaMU M THUIOTE3aMM Uil MX OOBSICHEHUS,
TEOPETHUUECKUMH MOJEISIMHU U PealbHbBIMU OOBEKTaMH, OBJIa/ICHUE YHUBEPCATIbHBIMU YUYECOHBIMU
JEUCTBUSAMU Ha MpUMeEpax TMIIOTe3 i 0ObACHEHHs N3BECTHBIX (DAKTOB M HKCIIEPUMEHTAIBHOM
IIPOBEPKHM BBIJIBUTAEMBIX T'MIIOTE3, pPa3pabOTKU TEOPETUYECKUX MOJENeld IPOLECcCCOB MU
SIBJICHU;

*  (¢opMupoBaHHE YMEHMH BOCIPUHMMATh, NepepadaTbiBaTh U NPEAbABIATh MH(OPMAIMIO B
CIIOBECHOHM, 00pa3HOW, CHUMBOJMYECKOW (opmax, aHaIu3upoBaTh U  IepepadaTbIBaTh
MOJIy4EHHYI0 MH(QOPMALIMIO B COOTBETCTBUHU C IMOCTABJICHHBIMH 3a/1a4aMU, BBIJIENIATH OCHOBHOE
coJiepKaHWe MPOUYUTAHHOTO TEKCTa, HaXOAUThb B HEM OTBEThl Ha IOCTABJICHHBIE BOIPOCHI U
u3jaraTh €ro, ¢ MPUOOpPETEeHHE OIbITa CaMOCTOSITEIBHOTO IIOMCKA, aHajau3a M oTOopa
uHGOpMALlMM C UCIOJIb30BAaHUEM PA3JIUYHBIX HCTOYHUKOB M HOBBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH JIJIsl pEeLICHMsI I03HABATENIbHbIX 3a/1a4;

*  pa3sBUTHE MOHOJIOTUYECKOM M IUATIOTMYECKOM pEe4YM, YMEHHUS BBIpaXKaTb CBOHU MBICIIH,
CMOCOOHOCTH BBICIYIIMBATh COOECEAHMKA, NMOHUMATh €ro TOYKY 3pEHHs, NMpPHU3HABaTh MPaBO
JPYroro 4ejioBeKa Ha MHOE MHEHME;

*  OCBOCHHME NMPHUEMOB JEHCTBUI B HECTAHJAPTHBIX CUTYalUSAX, OBJIAJECHUE IBPUCTHUECKUMU
METOJJaMH peLIeHUs TpooeM;

*  ¢opmMupoBaHHE yMEHHUI paboTaTh B IpyIIe C BHITOJIHEHHUEM PAa3JIMYHBIX COLUAIBHBIX
poJIeii, IpeCTaBIATh U OTCTAUBATh CBOU B3IJISAABI M YOSKICHHS, BECTH JTUCKYCCHIO.
PeryasituBubie YY1

OOyuaromuiicst MOIYYUT BO3MOKHOCTD U1l (JOPMHUPOBAHUS CIEYIOLUINX PErylIaTuBHbIX Y'Y /1.



1. YMenue caMOCTOATENEHO ONPENETATh LENU OOYYeHHS, CTaBUTh M (DOPMYIMPOBATH HOBBIE

3agauud B y4€0e W IMO3HABATENBHOW JEATENLHOCTH, Pa3BHBATh MOTHBBI M HMHTEPECHl CBOEH

[I03HABATEIbHOMU AeATeNbHOCTH. OOyJaromuics CMOKET:

aHAJTM3UPOBATH CYLIECTBYIOIINE U TUIAHUPOBATh OyayIIne 0Opa3oBaTeIbHbIE PE3yIbTATHI;
UACHTU(PHUIMPOBATH COOCTBEHHBIE MTPOOJIEMBI M OTIPENIENIATH TIIaBHYIO IPOOIeMYy;

BBIIBUTaTh BEPCHM PEUICHHS MPOOJIeMBI, (OPMYIMPOBATH THIIOTE3bI, IPEIBOCXHUIIATH
KOHEUYHBIN PE3yJIbTaT;

CTaBHUTH LIEJb JESITEIHLHOCTH Ha OCHOBE OMPECNIEHHON POOIEMBI M CYIECTBYIOIINX
BO3MOJKHOCTEH;

(dbopmynupoBaTh yueOHbIC 3a7a4M KaK Iaru JOCTHKECHUS TIOCTABICHHOHN IETTN AEATEIbHOCTH;

000CHOBEIBATh LEJICBBIC OPUCHTUPBLI U TPUOPUTETHI CCHIJIKAMHU Ha HEHHOCTH, YKa3bIBasd U
000CHOBBIBas JIOTUYCCKYIO IMOCJIICA0BATCIIBHOCTE IAroB.

2. VYMenne caMOCTOSTEIBHO IJIaHUPOBAaTb MYTU JOCTUIKCHUA ueneﬁ, B TOM 4YHCIIC

albTepHaTUBHbBIE, OCO3HAHHO BbIOMpATh HanboJsee 3¢ (HeKTUBHbBIE CIIOCOOBI pEeLICHUS YUEOHBIX U
MO3HABATENBHBIX 3a7a4. OOyJaronINiics CMOXKET:

ompenensaTh HeoOxoauMoe(bie) AeUCTBUE(s]) B COOTBETCTBHHM C Y4eOHOW M TMO3HABaTEIbHOM
3a/ladyaMM U COCTABIIAThH AJITOPUTM €ro(UX) BHITOJTHEHHUS;

000CHOBBIBATh M OCYLIECTBIISITH BBIOOp Harbosee 3pPEeKTUBHBIX CIIOCOOOB pEIIeHUsT YIEOHbBIX
Y TIO3HaBaTEJNIbHBIX 33]1a4;

OTIPEENATh/HaX0IUTh, B TOM YHCJIe U3 MPEIJIOKEHHBIX BAPUAHTOB, YCIOBUS JUISI BBITIOJHEHU S
y4eOHOM U TT03HABATEIILHOM 3a/1a4;

BBICTPAaWBaTh JKM3HEHHbIE IIJIaHBI HAa KPaTKOCPOYHOE Oyaymiee (3asBISATh  LEJeBbIE
OpUEHTHUPBI, CTaBUThb aJeKBAaTHble MM 33Jayd U NpeiaraTh JAEWCTBUSA, YyKa3blBas U
000CHOBBIBAs JIOTUYECKYIO MTOCIIEA0BATEIIBHOCTD I1aroB);

BBIOMpATh U3 MPEAJIOKEHHBIX BAPHUAHTOB U CAMOCTOSITENIbHO HCKATh CPENCTBA/pPecypchbl IS
pelIeHUs 3a/1a4l/TOCTHKEHUS LEIH;

COCTABIIATH IUIaH PElIeHHs MPoOIeMbl (BBITIOJHEHHS IPOEKTa, IPOBEICHHS UCCIIEI0BaHuUA);
OTIPEIeNATh MOTEHINAbHBIC 3aTPYIHEHUS NIPU PELICHUU y4eOHON U MO3HABATENbHOM 3a1a4u
Y HAXOJWTb CPEJICTBA Ui UX YCTPAHEHUS;

OTHCHIBATh CBOM OMBIT, OOpMIISIsL €ro A Hepefadyd APYTUM JIIOJSIM B BHJIE TE€XHOJOTHH
pelIeHUs MTPaKTUYECKUX 3aj[ad OMPeeIEHHOrO Kiacca;

TJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUIYaIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. VYMeHME COOTHOCHTH CBOM JEHCTBUS C IUIAHMPYEMBIMH DE3yJIbTaTaMM, OCYIIECTBIATH
KOHTPOJIb CBOEH JAEATEeIbHOCTH B MPOIECCE JOCTHIKEHHUS Pe3ylbTaTa, OMPENeNATh CIIOCOOBI
JEUCTBUI B paMKaxX MPeJIOKEHHBIX YCIOBHHM U TpeOOBAaHUN, KOPPEKTHPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCs cuTyanueil. O0yJaromuiics CMOXKeT:

OTIPEAEIATH COBMECTHO C IEJAaroroM M CBEPCTHUKAMM KPUTEPHUHU IUIAHUPYEMBIX PE3YJIbTAaTOB
U KpUTEPUHU OLIEHKU CBOEH yueOHOM AeATebHOCTH;

CHCTEMaTH3UpOBaTh (B TOM 4YHCJE BBHIOMpAaTh NPUOPUTETHBIE) KPUTEPUH IJIAHUPYEMBIX
PE3YJIBTaTOB U OLIEHKU CBOEH IEATEIBHOCTH;

O0TOMpaTh UHCTPYMEHTHI JJIS1 OLIEHUBAHUS CBOEH ESTETbHOCTH, OCYILIECTBIISATE CAMOKOHTPOJIb
CBOEH JEATENIbHOCTH B paMKaX MpeI0KEHHBIX YCIOBHM U TpeOOBaHMIA;

OLICHMBATh CBOIO JAEATEIbHOCTh, APTYMEHTUPYS MPUYUHBI JOCTHKEHUS WIM OTCYTCTBUS
IJIAHUPYEMOTIO PE3YIbTATa;

HAXOJUTh JOCTaTOYHBIE CPEICTBA JUIS BBINOJIHEHUS y4eOHBIX IEWCTBUI B M3MEHSIOIIEHCS
CUTYallUU W/WIK MPU OTCYTCTBUU TUIAHUPYEMOTO pe3yibTaTa;



® pa60Ta51 0 CBOCMY IlJIaHY, BHOCHTb KOPPCKTUBBI B TCKYHIYIO ACATCIIBHOCTH Ha OCHOBC
aHaimm3a U3MCHEHUN CUTyalluu JJid TOJYYCHHA  3allVIaHUPOBAHHBIX  XAPAKTCPUCTHUK
MPOIYKTa/pe3ynbTara;

* YCTAaHaBIMBATL  CBA3b  MEXKJAY  I[OJYYCHHBIMM  XapaKTepUCTUKAaMU  IPOAYKTa U
XApPaKTCPUCTUKAMU IIponecca ACATCILHOCTH M IO 3aBCPIICHHUU ACATCIBHOCTHU HNpCjiaraTb
HU3MCHCHUC XAPAKTCPUCTUK IIpoHecCa A MNOJYUCHUA YIYUHICHHBIX XapaKTCPUCTUK
MPOJIyKTa;

®* CBCpATH CBOH I[CﬁCTBI/I)I C OCiIbl0 W IpHU H€06XOI[I/IMOCTI/I HCIIPABJIATH OILIMOKHU
CaMOCTOSITEIBHO.

4. VYMenne OLICHUBATH IMPaBUJIBHOCTb BBITIOJTHCHU A yqe6H0ﬁ 3aJa4du, COOCTBEHHEBIE
BO3MOKHOCTH €€ petieHns. OOyJarommiicss CMOXKET:

*  ONpENeNATh KPUTEPUH MPABUILHOCTH (KOPPEKTHOCTH) BBITIOJTHEHHS YIeOHOH 3a1a4m;

* aHAJM3HPOBATh U OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOUIETO MHCTPYMEHTApUS IS
BBITNIOJIHEHUS y4eOHOH 3aauu;

* CcBOOOJHO TOJIB30BaThCSl BBHIPAOOTAHHBIMH KPUTEPHUSIMHU OLIEHKM M CaMOOLIEHKH, UCXOMS W3
1IETTU ¥ UMEIOIIUXCS CPEJICTB, pa3inyasi pe3yabTaT U CIIOCOObI ICHUCTBUM;

* OIICHMBAaTh TMPOJYKT CBOEH JEATeNbHOCTH 1O 33JaHHBIM W/WIM  CaMOCTOATEIbHO
ONPENENEHHBIM KPUTEPHUSIM B COOTBETCTBHHM C LIEIIBIO IEATEIbHOCTH;

* 00OCHOBBIBaTh JOCTHKMMOCTH 1I€TTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX
BHYTPEHHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

* (uKCcHpOBaTh U aHAJIM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Brajgenue OCHOBaMM CaMOKOHTPOJIS, CAMOOLEHKH, NPHHATHS PEIICHUH M OCYIIECTBIICHHUS

OCO3HAHHOTO BbIOOpA B YUCOHOM 1 MTO3HABATEIBHON JeATENhbHOCTH. OOYUaIOIIHIICS CMOXKET:

* HaOIIOIaTh WM aHAJIM3UPOBATH COOCTBEHHYIO YYEOHYIO M TO3HABATEIBHYIO JEATEIBHOCTD U
JEeSTETBHOCTh PYTrUX 00y4aromuXcs B MPOIecce B3aUMOIIPOBEPKH;

* COOTHOCHTBH pEajibHbIC M IUIAHUPYEMbIC Pe3yabTaThl HHIUBHUIYaIbHONW 00pa3oBaTEebHON
JeSITEIBHOCTH U JICJIaTh BHIBOJIBI,

* TPUHUMATH PEUICHHUE B YUCOHO! CUTYaIlMH U HECTH 32 HETO OTBETCTBEHHOCTH;

*  CaMOCTOSTENBHO OINMpPENEISATh MPUYMHBI CBOETO ycIieXa WM HEycleXa U HaXOJIUTh CIOCOOBI
BBIX0JIa U3 CUTYyaIlMH HEYyCIIeXa;

* PETPOCHEKTHBHO OIPENENATh, KaKHe JCWCTBUS MO PEIICHUI0 YYeOHOW 3amaud  WIn
napaMeTpbl 3THX JICHCTBHH TPHUBEIM K TMOJYYCHHUIO HMEIOIIErOCs NPOAYKTa YueOHOMH
NeSTEIIbHOCTH,

* JICMOHCTPUPOBATh MPUEMBI PETYISIIUH MICUXO(PU3NOIOTHUECKIX/IMOIMOHATBHBIX COCTOSHHM
s goctiokeHus: 3ddekra ycrnokoeHus (YCTpaHEHHs] SMOIMOHAIBHON HANPSHKEHHOCTH),
addekra BoccTaHOBICHUS (OCIAONCHUS MPOSBICHUN YTOMIIEHUS), 3PQeKTa aKTUBH3AIUU
(TIOBBITIEHUS TICUXO0()U3HOTOTHIECKON PEAKTUBHOCTH ).

IMo3HaBaTteabHbie YV /|

OO6yyaromuiics MOJIY4UT BO3MOYHOCTh s popMUPOBaHUS I (S13% {01104

no3HaBatenbHbIX YY/I. 1. YMeHue onpenensTh MOHSATHUS, CO3/1aBaTh 0000IIEHNS, YCTaHABITUBATh

aHaJIOTHH, KJIacCU(UIIMPOBATh, CAMOCTOSATEIHHO BEIOMPATh OCHOBAHUS M KPUTEPUU IS

KIaCCU(UKAIMU, YCTaHABIUBATHIIPUUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTh JIOTHYECKOE

paccyXJeHue, yMO3aK/IIoueHue (MHIyKTUBHOE, JSIYKTUBHOE, [0 aHAJIOTUU) U JeNaTh BBIBO/IBL

OOyyJaromuiics CMOXKET:

* MoAOUpATh CIOBA, COTIOYMHEHHBIE KITFOUEBOMY CIIOBY, OTIPEIEINSAIONINE €ro MPU3HAKU U

CBOMCTBA,;



BBICTPANBATh JIOTHYECKYIO IIEMIOYKY, COCTOSIIIYIO U3 KJIFOUEBOTO CJI0BA U CONOAYMHEHHBIX EMY
CIIOB;

BBIJICJIATh OOILIMI MPHU3HAK JBYX WM HECKOJBKUX MPEIMETOB WMJIH SBJICHUN M OOBACHATH UX
CXOJCTBO;

00BEeTUHATH NMPEIMETHI U SIBIICHUS B TPYIIIBI 110 ONPECAEHHBIM IPU3HAKaM, CPAaBHUBATH,
KJIAaCCHU(UITUPOBATH U 00001aTh (PAKTHI U SBJICHUS;

BBIJICIISATH SIBJICHUE U3 OOLIETo psijia IpYrux sBJIEHUM;

ONPEENATh OOCTOATENbCTBA, KOTOPbIE MPEALIECTBOBAIA BO3HUKHOBEHHIO CBSI3U MEXKIY
SBIICHUSIMH, M3 3THX OOCTOSATENBCTB BBIACIATH ONPECISIONINE, CIIOCOOHBIE OBITh MPUYHHOM
JAHHOTO SIBJICHUS, BBISBIIATH IPUUUHBI U CIIECICTBUS SIBICHUI;

CTPOUTH PACCYXAECHHE OT OOIMIMX 3aKOHOMEPHOCTEW K YaCTHBIM SIBJIEHUSM M OT YaCTHBIX
SIBIICHUN K OOLIIUM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYXJCHHE Ha OCHOBE CpPaBHEHHUS NPEAMETOB U SIBJICHUH, BBIIENSAS NPH STOM
oOu1ue Npu3HaKy;

u3JaraTh NOJy4EeHHYIO HH(POPMAIUIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoil 3a1auu;
CaMOCTOSITENIbHO YKa3blBaThb Ha MH(QOpMAIMIO, HYKJIAIOUIYIOCS B IPOBEpKE, IMpeajgaratb u
MIPUMEHSTH CTIOCO0 MPOBEPKH T0CTOBEPHOCTU UH(OPMAINY;

BepOATN30BaTh IMOLMOHAIILHOE BIIeYaT/IEHUE, 0Ka3aHHOE Ha HETO HCTOYHHUKOM;

OOBSACHATH SBJICHMS, IPOLECCHI, CBSI3U U OTHOILIEHUS, BBISBISIEMbIE B XOJI€ NMO3HABATEIbHON U
HCCIIEIOBATENIbCKOW  AESITENbHOCTH (MPUBOAUTHL OOBSCHEHHWE C HU3MEHEHHEeM (OpMBI
MpEeACTaBICHUS; OOBACHSTH, NETATH3UPYSd WU 00001as; OOBSICHATH C 3aJaHHOW TOYKH
3peHHs);

BBISIBJISITh U Ha3bIBaTh MPHYMHBI COOBITHS, SIBJICHHS, B TOM YHCJIE BO3MOXKHbIE/Hambosee
BEpOSITHBIE TPHUYMHBI, BO3MOXKHBIE€ TOCIEACTBUA 3aJaHHONW TPUYMHBI, CaAMOCTOSTENLHO
OCYILIECTBJISISl TPUUMHHO-CJIEICTBEHHBIN aHaIN3;

JieNiaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHaJIN3a Pa3HbIX TOUEK 3PEHMUs, MTOATBEPKAATh BHIBO
cOoOCTBEHHOM apryMeHTaluel Uik CaMOCTOATENbHO OTYyYEeHHBIMU JAHHBIMHU.

2 . YMmenune CO3/1aBaThb, IIPUMCHATL U Hp606paSOBBIBaTB 3HaKH U CUMBOJIbI, MOJCIIN U CXEMBI IJIA
PCUICHHUA yLIe6HBIX M ITO3HAaBAaTCJ/IbHBIX 3aJ1a4. O6yqa}01u1/1171c51 CMOXCT.

0003Ha4YaTh CHUMBOJIOM M 3HAKOM IMPEIMET W/ U SIBJICHUE;

OTIPEEIIATh JOTMYECKUEe CBSA3M MEXKIY MpeAMEeTaMH W/UIU SBJICHUSIMHU, 0003HAYaTh JaHHbBIE
JIOTUYECKHUE CBSI3U C MOMOIIBIO 3HAKOB B CXEME;

co3/aBaTh aOCTPAKTHBIN WU pealbHbIN 00pa3 mpenaMeTa u/uiu SBICHUS;

CTPOUTH MOJIENIb/CXeMY Ha OCHOBE YCIIOBUH 3aJ]aud /UK crioco0a e€ perieHus;

co3faBaTh BepOalibHbIC, BEUICCTBEHHbIE U HH(OPMAIMOHHBIE MOJEIH C BBIICICHHEM
CYIIECTBEHHBIX XapaKTePUCTUK OObEKTa i OompeieNieHus crmocoba pemieHus 3aJaddl B
COOTBETCTBUU C CUTYyallUEH;

peoOpa3oBbIBaTh MOJEIM C IIEJbI0 BBIABICHUS OOIIMX 3aKOHOB, OINPEACNSAIONINX JaHHYIO
MPEIMETHYIO 00J1aCTh;

NEPEBOAUTE CIIOKHYIO MO COCTaBy (MHOTOACHEKTHYIO) MH(OpPMAIHMIO U3 Ipaduyeckoro miu
(hopMaIN30BaHHOTO (CUMBOJIBHOTO) MIPEJICTABICHHS B TEKCTOBOE M HA00OPOT;

CTPOUTH CXEMY, AJITOPUTM JEHCTBHSI, UCIIPABIATh WIM BOCCTAHABIMBATh HEU3BECTHBIM paHee
JITOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUs 00 00bEKTE, K KOTOPOMY IPUMEHSIETCS alITOPUTM;
CTPOUTH J10KA3aTEIbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;
aHAJM3UPOBATh/pe(IeKCUPOBATh OMBIT pa3palOTKM W pean3alui  y4eOHOTO IPOEKTa,
UCCIIeIOBaHUS (TEOPETHUYECKOTO, AMIMPUUYECKOT0) HAa OCHOBE MPEUIOKEHHOW MpOoOIeMHOM
CHUTYallUH, IOCTABJICHHOM LI W/UIIU 3alaHHBIX KPUTEPHEB OLIEHKU MPOJIyKTa/pe3ysbTara.

3 CwMmeiciioBoe uTeHue. OOydaromuicss CMOXKET:



* HaXOAWTh B TeKcTe TpeOyemyro uHPopManuio (B COOTBETCTBUM C LEISAMU CBOEH
JESITEIBHOCTH );

* OPUEHTUPOBATHCSI B COJAEPKAHMM TEKCTA, IIOHMMATh LEJIOCTHBIM CMBICH TEKCTa,
CTPYKTYpUPOBATh TEKCT;

* YCTaHaBJIMBATh B3aUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITHM, SIBJIEHUM, IPOLIECCOB;

* PE3IOMUPOBATh INIABHYIO UJICIO TEKCTA;

* KPUTHUYECKHU OIIEHUBATH COJEpKaHue U GopMy TEKCTa.

4, ®opmupoBaHHMEe M Da3BUTHE DKOJOTMYECKOTO MBINUIEHUS, YMEHHME IIPUMEHATH €ro B

[I03HABaTEIbHONW, KOMMYHUKATHBHOW, COLMAJBbHOM HIpakTHKE U  IpodeccuoHaTbHOU

opueHTanuu. O0yJaromuics CMOXKET:

* OMpeAeNsATh CBOE OTHOIIEHUE K IPUPOTHON Cpeie;

* aHAJIM3MPOBATh BIMSHUE 3KOJOTUUYECKUX (PAKTOPOB Ha Cpeay OOMTaHUSI KUBBIX OPraHU3MOB;

* IIPOBOJIUTH MPUYMHHBIN 1 BEPOSITHOCTHBIN aHAJIN3 SKOJIOTUYECKUX CUTYaLIUM;

* IIPOTHO3MPOBATh M3MEHEHMs] CUTyallud NpPU CMEHE NEHCTBUS OJHOTO (paKkTopa Ha JEHCTBUE
npyroro ¢akropa;

* pacmpoCTpaHsITh 3KOJOTHYECKHE 3HAHUS M y4acTBOBATh B IMPAKTHYECKHUX JejaxX IO 3alluTe
OKpY)KaroIlenl Cpeibl;

* BpIpaXkaTh CBOE OTHOILIEHUE K IPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJETHU, IPOEKTHHIE
paboTHI.

5. Pa3Butne MOTHUBAIIMHU K OBJIAJACHUIO Ky.]'[BTypOﬁ AKTHUBHOT'O HCIIOJIb30BaHU CHOBapeﬁ n

JIPYTUX MOUCKOBBIX cucTeM. OOyJarommiicss CMOXKET:

* OmnpeaensTh He0OXOAUMBbIE KITIOUEBbIE IIOMCKOBBIE CIIOBA U 3aPOCHI;

*  OCYILIECTBJISITh B3aUMOJIEHCTBUE C ANEKTPOHHBIMU MOMCKOBBIMH CUCTEMaMHU, CIOBAPSMU;

* (QopMupOBaTH MHOKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX MCTOYHHMKOB Ui OOBEKTHBHU3ALUU
pe3yNbTaTOB MIOUCKA;

* COOTHOCHUTH MOJYYECHHBIE PE3YJIbTAThl IOMCKA CO CBOEH IEATENLHOCTBIO.

Kommynukatuubie YV /|

1. VYmenme opranuzoBbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JEATENHHOCTH C
YUHTEIEeM U CBEPCTHUKAMH; paboTaTh UHIWBUIYAJIbHO U B TPYIIE: HAXOAUTH 00IIee pelieHue u
pazpeniath KOH(IUKTH HA OCHOBE COTJIACOBAHMS MO3HUIMKM U yuéTa HHTEPECOB; (hOopMyIUpOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHE. OOyJarOmUNCs CMOXKET:

* OMpeAeNsATh BO3MOXKHBIE POJIU B COBMECTHOM J€SITEIbHOCTH;

* UrpaTh OMPENEIEHHYIO POJIb B COBMECTHOM JIEATEIbHOCTH;

* IPUHUMATH MO3UILHI0 coOeCeHNKA, MOHNUMAsI TTO3UIIUIO IPYroro, pa3inyarh B €ro peyu:
MHEHUE (TOUKY 3pEHHUsI ), JOKa3aTeNbCTBO (apryMEHTHI), (DaKThl; TUIIOTE3bl, AaKCHOMBI, TEOPUH;

* OMpeAensiTh CBOM JEHCTBUS U JACWCTBUS TapTHEpPaA, KOTOpBIE CIOCOOCTBOBAIM MU
MPEMSITCTBOBAIU MPOAYKTUBHON KOMMYHHKAIIHH;

* CTPOUTH MO3UTHUBHBIC OTHOILICHHUS B TIPOIECCEe YUeOHOM U MO3HABATEIbHOM AESITeTbHOCTH;

* KOPPEKTHO U apryMEHTUPOBAaHO OTCTaWBaTh CBOK TOYKY 3pEHUS, B JUCKYCCUM YMETh
BBIJIBUTaTh KOHTPApPTyMEHTHI, Mepedpa3supoBaTh CBOIO MBICIL (BIAJCHHE MEXaHU3MOM
9KBHUBAJICHTHBIX 3aMEH);

* KPUTHUYECKA OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM  TIPHU3HABATh
OIIMOOYHOCTH CBOET0 MHEHHSI (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

* TpejuiaraTh aabTePHATUBHOE PEIICHNE B KOH(PIUKTHON CUTYyaIlUU;

¢ BBIACIIATH O6H_[yIO TOYKY 3pCHUA B NUCKYCCUH;



¢ JOTOBApPUBATLCA O IIpaBWJIaX W BOIIpOCax IJIA 06CY)K,[[€HI/I5I B COOTBETCTBHHM CIOCTAaBJICHHOU
repen rpyImon 3a1auen;

* OpPraHM30BBIBATH y4EOHOE B3aMMO/ICHCTBUE B TPpyIIe (OMPEACIIATh 00IUe eNU, pacpeaesTh
POJIH, TOTOBAPUBATHCS IPYT C IPYTOM U T. 11.);

* YCTpaHATb B paMKax Aauajora Pa3pPLIBLI B KOMMYHUKAIMHU, 06yCJIOBJ'I€HHBIe
HETIOHUMaHHUEM/HETPUSITHEM CO CTOPOHBI coOeceHWKa 3amadyd, (HOpPMBI WIHM COICpKAHUS
JMasora.

2. YMEHHE OCO3HAaHHO HCIIOJIb30BaTh pPEYEBBIE CPEACTBA B COOTBETCTBMM C 3ajadeid
KOMMYHUKAIMH Il BRIPQXKEHUSI CBOMX YYBCTB, MBICICH U MOTPEOHOCTEN ISl ITAHUPOBAHUS U
peryisiliuA CBOEH NEATEIbHOCTH; BIIAJICHUE YCTHOW M IHCBMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOU peubto. OOyJaromuiicss CMOXET:

*  ONpENeNsATh 3ajauy KOMMYHHKAI[MU U B COOTBETCTBUU C HEH OTOMPATh peUEBbIE CPE/CTBA;

* 0oTOMpaTh U UCHIOJB30BATh PEUEBBIE CPEICTBA B MIPOLIECCE KOMMYHHUKAIUU C IPYTUMU

JIIOJIbMU (JIMaJor B Mape, B MaJol Ipymie u T. 1.);

* NPEICTaBJISATHh B YCTHOW WJIM MUCHbMEHHOMN (popme pa3BEPHYTHIN IIaH COOCTBEHHOMN
NEeATENBHOCTH;

* coOnroaaTh HOPMBI MMyOJIMYHOM pPeyu, perjiaMeHT B MOHOJIOTE U JJUCKYCCUU B COOTBETCTBUHU C
KOMMYHUKATUBHOM 3a/1auei;

* BbICKa3bIBaTh M OOOCHOBBIBaTH MHEHHE (CYXK/JEHME) M 3alpalliBaTh MHEHHE HapTHEpa B
paMKax quaora;

* NPUHHMMATH PEIICHUE B XOJI€ JUAaJIora U COIJIaCOBBIBATh €r0 ¢ COOECETHUKOM;

*  CO37aBaTh INMCbMCHHBIC KIMIIMPOBAHHBIC U OPUTMHAIBHBIE TEKCTHI C HCIIOJIb30BAHAEM
HEOO0XOAUMBIX PEUYEBBIX CPEACTB;

*  HCIIOJIb30BaTh BepOaslbHbIE CPEICTBA (CPEACTBA JIOTHUECKOH CBSI3M) IS BBIACICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHMS,

* HCIIOJIb30BaTh HeBepOaJlbHbIE CPEACTBA WJIM HaIVIIHbIE MaTepHalibl, HOJArOTOBJIECHHbIE/
0TOOpaHHbIE O] PyKOBOJACTBOM YUUTEIIS;

¢ JcJIaTh OHGHOLIHBII\/'I BbIBOJ O JOCTHIKCHHMHU ILEJIM KOMMYHUKAlIMKM HEIIOCPEACTBCHHO IIOCIIC
3aBCPUICHHA KOMMYHUKATUBHOI'O KOHTAKTa U 00OCHOBEBIBATh €I0.

3. ®opmupoBaHMe M  pa3sBUTHE KOMIIETEHTHOCTM B  00JacTH  HCIOJIb30BaHUs

nH(OPMALIMOHHO KOMMYHHUKAIIMOHHBIX TexHosiorui (nanee — UKT). Obyuaromuiics cMOKeT:

* [IeJICHANIPABIIEHHO HCKAaTh M HCIOJb30BaTh MH(YOPMAIMOHHBIE PECypChl, HEOOXOAUMBIEC s
pelieHns yueOHbIX U MPaKTUYECKUX 3a1a4, ¢ nomoibio cpeacts UKT;

* BBIOMpATh, CTPOUTH M HCIOJIB30BaTh AJEKBATHYIO MH(GOPMALMOHHYIO MOJEIb AJS Tepeaadn
CBOMX MBICJIEH CpPEJCTBAMHU €CTECTBEHHBIX M (POPMAJIbHBIX S3BIKOB B COOTBETCTBHHM C
YCIOBUSMU KOMMYHUKAIIUH;

* BBLICIATh MH(OPMAIIMOHHBIN acMeKT 3aJaud, ONepUpoBaTh JAHHBIMH, HUCIOJIB30BaTh MOJEIb
peuieHus 3a1a4u;

* UCMONBh30BaTh KOMIIBIOTEPHBIE TEXHOJOTHMH (BKIIOYas BHIOOP  aJEKBaTHBIX  3ajade
WHCTPYMEHTAIBHBIX MPOTPAMMHO-AMMapaTHbIX CPEACTB U CEPBUCOB) JJS  PEIICHUS
MHOOPMALIMOHHBIX W KOMMYHUKAIIMOHHBIX Y4eOHBIX 3a/7a4, B TOM 4YHUCIE: BBIUHCICHHE,
HamucaHue MUCeM, COUMHEHHH, TOKIA0B, pedepaToB, CO3JaHNE MIPE3SHTAINHA U JAp.;

* MCMOJh30BaTh HHPOPMAIIHIO C YYETOM ITHUYECKHUX U MMPABOBBIX HOPM;

* co3/iaBaTh WH(GOPMAIMOHHBIE PECYPCHl PA3HOTO TUIA U JUIS Pa3HBIX ayAUTOPUIA, COONIOIATH
MH(OPMAIMOHHYIO TUTHEHY U TIpaBUia HHPOPMAITMOHHOHN 06€30MacHOCTH.



IIpeameTHbIe pe3yabTaThl

OOyuaromuiicss TMOJYYUT BO3MOXKHOCTH s (OPMUPOBAHHS  CICAYIOIIUX IPEIMETHBIX
pe3yJIbTaTOB:

*  3HAHUA O NPUPOJAC BAKHEHIINX (U3NUECKUX SBICHUN OKPYKAIOLIETO MUPAa M MOHUMAaHHE
CMBICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSA3b N3YUYEHHBIX SBJICHUM;

*  yMEHMs I0JIb30BaTbCSl METOJIaMU HAYYHOI'O HMCCIIEJOBAHUS SIBJICHUHN NMPUPOAbI, POBOIUTH
HAOJIOEHUS, TUTAHUPOBATh W BBINOJHATH OKCIEPUMEHTHI, 00pabaThIBaTh Pe3yJabTAThI
M3MEPEHUH, TPEACTaBIATh PE3YIbTaThl H3MEPEHHN C MOMOIIBIO TaOuull, TpaduKoB U GHOPMYI,
oOHapyXHBaTh 3aBUCHMOCTH MEXIy (U3MYECKUMH BEITUYMHAMH, OOBSICHATH MOJyYCHHBIC
pe3yJbTaThl U JeJaTh BbIBOJIbI, OLIEHUBATh T'PAHUIIbI IOTPEUTHOCTEN PE3y/IbTaTOB U3MEPEHMUIA;

*  yMEHHS NPUMEHITHh TEOPETHUYECKHE 3HAHMS 10 (DM3MKE Ha MPAKTHUKE, perarb (pU3HMuecKue
3a/1auM Ha IPUMEHEHHE TIOJyYeHHBIX 3HAHUM;

*  yMEHHS W HaBBIKH NIPUMEHSTH MOJyYCHHBIC 3HAHUS /ISl OOBSICHEHUS MPUHIUTIOB ACHCTBUS
BAKHEHIINX TEXHUYECKUX YCTPOWCTB, PELIEHUS MPAKTUYECKUX 3aJad IMOBCEIHEBHOW KHU3HHU,
obOecnieueHrss 0€30MacHOCTH CBOEM JKM3HU, PAllMOHAIBHOTO MPHUPOJIOTOIL30BAHUS U OXpaHBI
OKpYKaIOLIEH Cpeibl;

*  (dopmupoBanue yOexaeHNUs B 3aKOHOMEPHOU CBSI3M U MO3HABAEMOCTHU SIBJICHUM MPHUPOJIBI, B
O00OBEKTUBHOCTH HAyYHOTO 3HAHUS, B BHICOKOM LIEHHOCTM HAyKH B Pa3BUTUU MaTepUaIbHOU U
JyXOBHOU KYJIBTYpBI JIFOJIEH;

*  pa3BUTHE TEOPETHUYECKOTO MBIIUICHHUS HAa OCHOBE (POPMHUPOBAHUS YMEHUHN yCTaHABIMBAaTh
(baxThl, pa3IM4aTh IPUIAHBI U CIEACTBHS, CTPOUTH MOJICITH U BBIBUTATh TUTIOTE3bI, OTHICKMBATH
u hopmMynupoBaTh J0Ka3aTENbCTBA BBIABHUHYTHIX T'MIIOTE3, BBIBOJUTH U3 SKCIEPUMEHTAIBHBIX
(haKTOB M TEOPETUUYCCKUX MOJIeIeH (U3MIECKUE 3aKOHBI,

* KOMMYHHKAaTHUBHBIE YMEHHMs: JOKJIaJbIBaTh O pe3ylbTaTaXx CBOEr0 HCCIIEJOBaHMUS,
y4acTBOBATh B JUCKYCCHUU, KPATKO UM TOYHO OTBEYATh HA BOMPOCHI, UCMOJIH30BaTh CHPABOYHYIO
JTUTEpaTypy U JApyrue HCTOYHUKH HH(GOpMaIUU.

Il. Conep:xanune yuebHoro mpeamera (mpakTHdeckas 4acTh Y4eOHOIO COJAep:KAHMS
npeaMera yCWJieHAa MaTepualbHO-TeXHU4Yeckoil 0a30ii menrpa «Touka pocray,
HCMOJIb3YeMOro Ui  peaju3aluu o0pa3oBaTeIbHBIX MNPOrpaMM B  paMKax
npenoJaBaHus (PU3UKH)

dusuka 1 pudndecKue MeToAbl H3yYeHUsI IPUPOABLI

®uzuka — Hayka o mpupoje. Habmiogenue u onucanue ¢usndeckux spieHuil. dusmueckue
npubopsl. Du3nueckre BeIUUUHBI U UX u3Mepenue. [lorpemHocti u3mepeHu.
MexnayHnapoanas cucreMa enuHull. Haydnelii meton mo3HaHus. PU3MYECKHI HKCIIEPUMEHT U
¢uznueckas teopus. Hayka u Texnuka.

JemvoncTpanun (¢ wucnoib3oBaHueM obopyaoBanusi «Touka pocra») HaGmoneHnue
(bu3nuecKux SBICHUI: CBOOOJHOTO MaIeHUs TeJ, KoJIeOaHU MasTHUKA, TPUTSHKEHUE CTATBHOTO
niapa MarHUTOM, CBEYEHUE HUTH AJIEKTPUUECKOU JIaMIIbI.

duznyeckue npudophI.

JlabopaTopnrpie padoThl ¥ ONEBITEI (¢ HcmoJb30BaHueM o0opynoBanusi «Touka pocray»)
Omnpenenenre 1eHBI JeNIeHUs MIKAIbI U3MEpPUTEIbHOTO nprbdopa. MizMepeHue IUHbL.

N3mepenne o0beMa KUAKOCTH U TBepAoro Tena. Miamepenue teMnepaTypsl.

Mexannueckne siBJECHHUSA
Kunemaruka Jlunamuka

3aKOHEBI COXpaHCHUA UMITYJIbCa U MEXaHHUYeCKOI OHEpPIrun MexaHnnueckue KoJieOaHHs U BOJTHEI



Mexanuueckoe JBrkeHHe. OTHOCUTENIBHOCTD ABMXeHUs. Cuctema orcuera. Tpaekropus. [1yTs.
[IpsimosmHeiiHOe paBHOMEpHOE JABM)KEHHE. (CKOpOCTbh PaBHOMEPHOTO  MPSAMOJIMHEHHOTrO
JBUKEHMS. MeTo 1l U3MEPEHUs PACCTOSHUS, BPEMEHU U CKOPOCTH.

HepaBHoMepHoe nBmxeHrne. MrHOBEHHasi CKOPOCTh. Y CKOpeHUE. PaBHOYCKOpPEHHOE JBHKECHUE.
CBoboanoe nagenue tei. I'paguku 3aBUCUMOCTH ITYTH ¥ CKOPOCTH OT BPEMEHHU.

PaBHOMEpHOE BMXKEHHE TT0 OKpY)KHOCTH. [lepron u yactora oOparienus. SIBieHue nHepUUn.
IIepseiii 3axk0oH Herorona. Macca tena. IInoTHoCTh Bemectsa. MeToasl H3MEPEHHs MacChl U
IJIOTHOCTH.

B3aumopeiicteue Ten. Cwma. IlpaBuno crnoxenust cuin. Cuna

yOpYrocTy. MeToibl U3MEPEHUS CUITBI.

Bropoi1 3akon Herotona. Tpernii 3akoH HeroToHa.

Cuna 1spxecTu. 3aKOH BCEMUPHOTO TIroTeHust. VickyccTBeHHbIe CyTHUKHM 3eMiu. Bec tena.
HesecomocTs. I'eonieHTprdeckas ¥ relMolieHTpruuecKas cucteMbl Mupa. Cuiia TpeHusl.

MomMmeHT cumbl. Y cnoBHs paBHOBECHS pbiuara. L{eHTp TskecTH Tena. Y CIOBUSI paBHOBECHS TEN.
Nmnynbc. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE IBUKEHHE.

Pabota. Momtnocts. Kunernueckast sueprust. [loTeHnmanbHas 3HEprusi B3aUMOICUCTBYIOIINUX TE.
3aKoH coxpaHeHHs] MexaHndeckoi sHepruu. [Ipocteie Mexanusmbl. KoaddunueHT nonesHoro
nercTBus. MeToibl U3MEPEeHUs SHEPTUH, PaOOThHl U MOLTHOCTH.

Hasnenue. AtmochepHoe naBienue. Merozsl n3Mepenus nasieHus. 3akoH [lackans.
l'unpaBnuueckue MamuHbl. 3aKkoH ApxuMena. Y ciaoBHe MIaBaHus Tell. MexaHndeckue
koJsiebanus. [lepuon, yactora u amrmuTyaa konedanuii. [lepuos konebanuii

MaTEeMAaTHYECKOr0 U MPYKUHHOIO MAITHUKOB. MexaHn4yeckue BOJHBI. [[1Ha BOJIHBL 3BYK.
Jemoncrpanuy (¢ ucnosib30BaHueM odopyaoBanus «Touka pocray)

PaBHOMepHOE TipsiMOTMHENHOE ABUKEHHE. OTHOCUTEIBLHOCTh ABUKEHUS. PaBHOYCKOpEHHOE
JBUKEHHUE.

Hamnpasnenne ckopocTy pyu paBHOMEPHOM JABMKEHUU IO OKPYKHOCTHU. SIBJIIEHHE NHEPLIUU.
BsaumonelicTBue Tel.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AeopManivy npy>KUHBI.

Cnoxenue cwi. Cuna tpenus. Bropoit 3akon Hetorona. Tpetuit 3akon HeroTona. HeBecomMoCTb.
3aKOH COXpaHEHUs UMITYJIbca. PeakTHBHOE IBUIKEHHE.

N3menenune SHEPIruu Tela TMpPU  COBEPUICHHH PabOTHI. [IpeBpaienus
MEXaHUYECKOM SHEPTUH U3 OJAHOM POPMBI B JPYTYIO.

3aBUCHUMOCTD JaBJIEHUS TBEPAOIO TeJla Ha ONOPY OT ACUCTBYIOIIEH CUIIBI U TUIOIIAAHA OMOPHI.
Ob6napyxenue armochepHoro nasienus. 3mepenue arMochepHOro qaBieHus 6apoMeTpoM -
aAHEPOUJIOM.

3akoH Ilackansa. ['mppaBnuyeckuii npecc. 3akoH Apxumena. [Ipocteie Mexanu3mbl. MexaHn4eckue
KosiebaHus. MexaHn4eckre BOJHbI. 3ByKOBbIE KOJe0aHus. Y CIOBUS paclpoOCTpaHEHUs 3ByKa.

JladopaTopnpie padoTEI ¥ ONBITEI (¢ McHOIb30BaHNeM 00opyaoBaHus «Touka pocray)

I/I3MepeHI/Ie CKOPOCTH paBHOMCPHOTO ABUKCHUA.

I/ISYLIGHI/IC 3aBUCHUMOCTH IIYTH OT BPEMCHH IIpU PABHOMCPHOM H PABHOYCKOPCHHOM JIBUKCHUU
I/I3MepeHI/Ie YCKOPCHUMA HpHMOHHHeﬁHOFO PaBHOYCKOPCHHOT'O JABUKCHUS. I/I3MepeHHe MacCcChbI.
I/I3MepeH1/Ie IIOTHOCTHU TBCPAOTI'O TEJIa. I/ISMCpCHI/Ie IJIOTHOCTH XUJIKOCTH.

I/I3MepeH1/Ie CHJIbl JTUHAMOMCTPOM.

CnoxeHnue CHJI, HAIIPABJICHHBIX BJOJIb OJIHOH HpSIMOﬁ. Cnoxenue CHJI, HAITPABJICHHBIX IO YIJIOM.
HccnegoBanue 3aBUCUMOCTH CHIIBI TSDKECTH OT MAacChl Teja.

HccnegoBanue 3aBUCHUMOCTH CHIJIbI YHIpyroctu oT YAIIUHCHUA MPY>XUHBI.

N3mepeHue :KeCTKOCTH IPYKUHBL.



HccnenoBanue cuitbl TpeHUS CKOJIbXKeHUs. M3mepenne ko3 duiimenta TpeHus: CKOIbKEHHSL.
HccnenoBanue yciaoBuid paBHOBecHs pelyara. HaxoxaeHue eHTpa TsKeCTH IJI0CKOro Tela.
Brruncnenune KII/] HakIIOHHOM IIOCKOCTH.

N3mepeHne KNHETUYECKOM YHEPT U Tea.

N3mepenune n3MeHeHus IOTEHIMAIbHOW dHEpIruM Tena. M3Mepenne MOIHOCTH.

N3mepenue apxumMe0Boil cwiibl. M3ydeHne ycioBui IuiaBaHus Tedl.

N3ydeHue 3aBUCUMOCTH Mepuo/ia KoieOaHui MasiTHUKA OT JAJIMHbI HUTH. V3MepeHune yckopeHus
cBOOOTHOTO Ta/IEHUS C TOMOIIBIO MAasITHUKA.

N3ydeHne 3aBUCUMOCTH Mepuo/ia KoJieOaHU Ipy3a Ha IPY>KMHE OT MaccChl Ipysa.

BbinyckHUK Hay4uuTCs:

*  pacrno3HaBaTb MEXaHUYECKHUE SIBJIEHUS U OOBSICHATH HA OCHOBE HMEIOLIUXCS 3HAHHUU
OCHOBHBIE€ CBOWCTBA WJIH YCJIOBHS IIPOTEKAHUS ITUX SBJICHUI: pABHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHENHOE IBUKEHHE, CBOOOTHOE MaJIEHUE TeJl, HEBECOMOCTh, PABHOMEPHOE JBHXKEHUE T10
OKPYXXHOCTH, HWHEpUMs, B3aUMOJCHCTBHE TeJ, IIepenada JaBJICHHs TBEPABIMH TEJIAMH,
KUAKOCTAMU M Ta3aMM, aTMOC(EpHOE NaBJE€HME, IJIaBaHUE TeJ, paBHOBECHE TBEPIBIX TEll,
KoJiebaTeNnbHOE ABMKEHUE, PE30HAHC, BOJTHOBOE JIBUYKEHUE;

*  ONHKCHIBATh M3yYCHHBIC CBOHCTBA TEJ M MEXaHUYECCKHE SBJICHHS, WCIOJB3YS (U3HUYSCKUE
BEJIUYHMHEL: IyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, IJIOTHOCTh BENISCTBA, CHWJIA, JIaBJICHHE,
UMITYJIBC Teja, KHHETHYEeCKas JHEprus, MOTCHIMAlIbHAs JSHEPrus, MeEXaHW4eckas padora,
MexaHndeckass MouiHocTh, KIIJ[ mpoctoro mexanwsma, cujia TPEHHUs, aMIUIUTy[Aa, MEPHOA U
9JacToTa KoJieOaHWM, UTHHA BOJHBI U CKOPOCTh €€ PaclpOCTPaHCHHUS, IPH ONMCAHUH MPaBUIHHO
TPakTOBaTh (PU3UUYECKUI CMBICI HCIONb3YEMbIX BEIMYMH, HMX OO0O3HAUYEHUS U EIUHHIIBI
U3MepeHus, HaXOAUTh (OPMYJIbl, CBS3BIBAIONINE JaHHYIO (PM3MUECKYIO0 BEIUYHHY C JIPYrUMHU
BEJTMYMHAMU;

*  aHaJIM3UPOBATH CBOMCTBA TEJ, MEXaHUUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3Yys (PU3NYECKIE
3aKOHBl W TPUHIUIBL: 3aKOH COXpPAaHEHMsSI JHEpPruH, 3aKOH BCEMHPHOTO TATOTEHUS,
paBHozeicTByromas cuia, I, II u III 3akonsr HproToHA, 3aKOH COXpaHEHHS MMIYJIbCa, 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena; MpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U €r0 MaTeMaTUYeCKOE BhIPAKEHUE;

*  pa3nuyaTh OCHOBHBIC NMPU3HAKU H3YYEHHBIX (U3UYECKUX MOJENIel: MarephalibHas TOYKa,
MHEpLHAIbHAS CHCTEMa OTCUETA;

* pemiarh 3aJayd, HCIOJIB3YS (PU3MYECKHE 3aKOHBI (3aKOH COXpaHEHUS DHEPruu, 3aKOH
BCEMUPHOTO TiroTenus, npuHoun cyneprnoszuuuu cui, |, Il u Il 3akonsr Helorona, 3akoH
COXpaHeHHUs wuMIylnbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u (HOpMYyIIbI,
CBsI3bIBaNOIIME (U3UYECKUE BEIMYUHBI (MyTh, CKOPOCTb, YCKOpPEHHE, Macca Tefa, IJIOTHOCTb
BEIIECTBA, CHJIA, JABJICHHUE, UMIYJIbC Tella, KMHETUYecKas SHEeprus, MOTCHIMAIbHAs SHEeprus,
MexaHuueckas paborta, mexaHumdeckas mourHocts, KIIJ[ mpoctoro mMexanusma, cuia TpeHUs
CKOJIbKEHUS, aMIUINTy[a, TEepuoJ M YacToTa KojeOaHui, AJIMHA BOJHBI U CKOPOCTh €€
pacmhpocTpaHeHus): Ha OCHOBE aHajM3a YCJIOBHS 3aJauyd BBIACNIATH (PU3UUYECKHE BEIMUYUHBI U
(dbopMyIbl, HEOOXOIUMBIE JUTSI €€ PelIeHUs], U IPOBOJAUTH PACUETHI.

Buinycxknux nonyuum 603mMoxiCHOCMb HAYYUMBCA:

*  UCNONBL308AMb 3HAHUSL O MEXAHUYECKUX ABIEHUAX 8 NOBCEOHEeBHOU JHCUSHU O 0DecneyeHus
bezonacnocmu npu obpaujenuu ¢ npudOpamuy U MexHU4eCKUMU yCmpoucmeamu, 0Jisk COXPaHeHUs!
300p08bsL U COONIO0EHUSI HOPM IKOJIO2UHECKO020 N08edeHUs 8 OKpYicalouell cpeoe;

*  NpUBOOUMb NPUMEPbl NPAKMUYECKO20 UCNONb308AHUA (DUSULUECKUX 3HAHUL O MEXAHUYEeCKUX
ABNEHUAX U QUIUYECKUX 3AKOHAX, UCNONb308AHUSA B0300HOBIAEMbIX UCMOYHUKOS IHEPIUU;
IKONIO2UUECKUX NOCAEOCMBULL UCCIe008AHUA KOCMUYUECKO20 NPOCMPAHCINEA,



*  pasauuame Sparuybl NPUMEHUMOCIU PU3UYECKUX 3aKOHO8, NOHUMAMb 6Ce0OWULl Xapakmep
@yHOaMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHMEHUS MeXAHUYECKOU OHep2uU, 3aKOH COXPAHeHUs
UMNYTIbCA, 3AKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCTNb UCNOIb308AHUS YACTNHBIX 3AKOHO8
(3axon I yka, 3axkon Apxumeda u op.);

*  npuémam noucka U  QGOPMYIUPOSKU  OOKAZAMENbCME  BbIOBUHYMbLIX — 2cunomes U
meopemuyecKux bl860008 Ha OCHOBe IMNUPUUECKU YCIMAHOBIEHHbIX PaKmos;

*  HAX00UMb A0EK8AMHYIO NPEOJIONCEHHOU 3a0aye GU3ULEeCKVI0 MOOelb, pazpeutams npooiemy
HA OCHOBE UMEIOWUXCS 3HAHULL N0 MEXAHUKe ¢ UCNONb308AHUEM MAMEMAmuiecko2o annapama,
OYEHUBAMb PealbHOCMb NONYUEHHO20 3HAYEHUS PUULECKOU 8eTUYUNDL.

MounekyasipHasi pu3uKa ¥ TEPMOAMHAMUKA

Crtpoenue u cBoiicTBa BemiecTB TerIoBbIe SIBICHUS

Crpoenue BemiecTBa. TemoBoe IBMKEHHE aTOMOB U MOJIEKyJd. BpoyHOBckoe ABM)KEHHE.
HMudbdysus. BzaumonelictBue yacTull BemiecTBa. MoJenu CTPOCHUSI Ta30B, >KHAKOCTEH U
TBEPJIBIX T€J U O0BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJIEICH.

TennoBoe paBwxkeHue. TermnoBoe paBHOBecue. Temmepatrypa u ee usMmepeHue. CBsi3b
TEMIIEPATypPhl CO CPEHEN CKOPOCTHIO TEINIOBOTO XaOTUUECKOTO JBMKEHUS YyacTull. BHyTpeHHss
sHeprus. PaboTa u Temsonepenaya Kak cnocoObl M3MEHEHUs BHYTpeHHEH sHepruu tena. Bumabt
TeIUIonepeiaun: TeIIONPOBOIHOCTh, KOHBEKIUS, U3aydeHrne. KommuectBo TernoTsl. Y aenbHas
TEIJI0EMKOCTh. 3aKOH COXpaHEHUs YHEPTUH B TEIJIOBBIX MPOIIeccax.

Hcnapenne n konneHcanus. Haceimennsiii map. BnaxxHocts Bo3ayxa. Kunenne. 3aBucnMmocts
TeMIIepaTypbl KUIICHUS OT JaBieHus. [[naBiaenune u kpuctaymu3amnus. Y nejabHas TerioTa
IJIaBJICHUA U TapooOpa3oBaHus. Y ieiabHas TeIjioTa cropanus. Pacuer koinyecTBa TEIIOTHI IPH
TEII000MeHe.

[Ipunnumer paboTel TerIOBbIX nBurareneid. IlapoBas TypOwHa. JIlBurarenb BHYTPEHHETO
cropanus. PeaktuBnbiii nBuratens. KIIJ[ TemmoBoro mpurarens. OObsiCHEHHE YCTPOWCTBA M
MIPUHLATIA JEUCTBUS XOJIOAWIBHHUKA.

[IpeoOpa3oBanusi SHEPTUM B TEIUIOBBIX MAIIMHAX. DKOJIOTMYECKUE MPOOJIEMBbI HCIIOJIb30BAHUS
TEIJIOBBIX MAILUH.

JeMoHcTpaumu (¢ ucnosib3oBanueM odopyaoBanus «Touka pocray)

Cxumaemocts razoB. Juddysus B razax m xuaxoctsx. Mojaenb XaOTUYECKOTO JBUIKCHHUS
MoJieKyl. Mojienb OpOyHOBCKOTO JIBUKECHHUSI.

Coxpanenne oObeMa XUAKOCTU NpuU H3MeHEHUH ¢opMbl cocyna. CremieHue CBHUHIIOBBIX
uunuHApoB. [IpuHnun nenicTBus TepMoOMeETpa.

W3meHeHne BHYTpEHHEH SHEpPruuM Tela IPH COBEpIICHHH padoThl U MpH TeIUlonepeaaye.
TennonpoBoAHOCTh pa3IMuHbIX MaTepuaioB. KoHBeKLMs B )KUIKOCTAX U rasax. Temonepenaua
IIYTEM U3JIyYEHUS.

CpaBHEHME YIEIbHBIX TEIUIOEMKOCTEM pAa3iM4YHbIX BewlecTB. SIBneHue wucnapenus. Kunenue
BO/IBI.

[TocTosiHCTBO TeMIEpaTypbl KUIIEHUS AKUIKOCTHU. SIBIEHUS IJIaBJIEHUS U KPUCTAJUIU3ALINH.
N3mepenne  BIaXXHOCTHM  BO3AyXa  IICUXPOMETPOM  WJIM  TUTPOMETPOM. Y CTpPOMCTBO
YEeTBIPEXTAKTHOTO JIBUTATEIII BHYTPEHHETO CrOpaHusi. Y CTPOMCTBO MapoBOM TypOUHBI
JlabopaTopueie padoThl M _ONBITEI (¢ Mcmoab3oBaHuMeM oOopynoBaHusi «Touka pocra»)
UccnenoBanue nu3MeHEHUs] CO BPEMEHEM TeMIIepaTyphl OCThIBaOIIEH BOJIbl. M3yueHue siBeHus
TeruioooMeHa. Mi3mepeHue yaensHOM TemI0eMKOCTH BellecTBa. M3Mepenne BIaXHOCTH BO3IyXa.
HccnenoBanue 3aBUCUMOCTH 00OBbeMa raza OT JaBJICHUS MIPH MOCTOSIHHOM TeMIieparype.

BbImycKHUK HayduTCS:

*  pacno3HaBaTh TEIUIOBBIE ABJICHUS U OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHW OCHOBHBIE
CBOMCTBA WJIM YCJIOBHS MPOTEKaHUS ATUX sBICHUI: muddy3us, usmeHenue oObEMa TN MpH



HarpeBaHuu (OXJKJICHUH), OOJbIIAs CKUMACMOCTh Ta30B, Majas C)KHMAEMOCTh KHJIKOCTEH U
TBEPABIX TEN; TEIJIOBOE PAaBHOBECHUE, HCHAPEHUE, KOHACHCALMS, IUIAaBJIECHUE, KPUCTAJUIMN3ALIMS,
KHUIICHHE, BJIAXKHOCTh BO3/IyXa, pa3INYHbIC CIIOCOOHI TETUIONEepEaayy;

*  ONWCHIBATH M3yYCHHBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, HCIOJB3YS (PHU3HUECKHUE
BEJIMYUHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA SHEPIUs, TEMIIEPATYPA, YACIbHAS TEIUNIOEMKOCTb
BEIIECTBA, YAEIbHAs TEIUIOTA IIIABJIEHUS M MapooOpa3oBaHUs, yHAelbHAas TEIUIOTa CrOPaHUs
TOIUIMBA, KOAPPHUIIMEHT 0JIE3HOTO JAEUCTBUS TEIUIOBOTO JBUraTelIs; IPU OMMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYMH, WX OOO3HAYCHHWS M EAWHUIIBI
W3MEPEHUs, HAaXOIUTh (OPMYIIbI, CBSI3BIBAIONINE NAHHYIO (DU3UYECKYIO BEIUYHMHY C APYTUMH
BEJINYNHAMU;

*  aHaJIM3UpPOBAaTh CBOWMCTBA TeEJ, TEIJIOBbIE SIBJICHHUS U TMPOILECCHI, HCIOJb3YSl 3aKOH
COXPAaHEHHUs PHEPIHM; pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHa W €ro MaTeMaTH4eCKoe
BBIPAKEHUE; ® Pa3InMyaTh OCHOBHBIE IPU3HAKK MOJIEJIEN CTPOEHUS ra30B, KHUAKOCTEN U TBEPIBIX
Te;

*  pemiath 3aJaud, UCMOJb3ys 3aKOH COXPAHEHHUS SHEPIHH B TEIUIOBBIX MpoIeccax, popmysbl,
CBS3BIBAIOIIME (PU3MYECKHE BEIUYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPrus,
TeMIlepaTrypa, yjAeidbHas TEIIOEMKOCTh BEIIECTBA, YyHAedbHas TeIUloTa IUIaBJIEHUS U
napooOpa3zoBaHusi, yAeldbHasi TEIUIOTAa CrOPaHUs TOIUIMBA, KO3()PUIMEHT MOJIE3HOTO AEHCTBUS
TEIJIOBOTO JIBUraTelisl): Ha OCHOBE aHallM3a YCIIOBHUSA 33Ja4y BBIIACIATH (PU3NUECKHE BEIMUNHBI U
(bopMyIibl, HEOOXOIUMBIE [Tl €€ pelleHus], U POBOJUTH PACUETHI.

Bbll’lyCKHuK noJiyyum 603MONCHOCHb HAYYUMbCA!

*  UCNONL308aMb 3HAHUSL O MENIOBbIX AGNEHUAX 8 NOBCEOHEeBHOU JCUSHU 05l 0becneyeHus.
bezonacnocmu npu obpawjeHuu ¢ npuObOPAMU U MEXHUYECKUMU YCMPOUCMEamu, OJisi COXPAHEHUs]
300p08bsl U COONVOEHUSL HOPM IKONOSUYECKO20 NOBEOCHUsl 8 OKpYcalowell cpeoe;, npueooums
npumepbl IKOJI0SUHECKUX NOCIedcmeuti pabomuvl Osucamenell eHympenuneeo ceopanus (/[BC),
MENI0BLIX U 2UOPOIIEKMPOCHAHYULL,

* npueodumz; npumepsvl npaKkmu4ecKkoco ucnolb306aHusl qbu3uttec;<ux BHAHUL O MEenjioBblx
ABNEHUAX,

*  paznuuame epaHuybl NPUMEHUMOCIU PUBUYECKUX 3AKOHO8, NOHUMAMb 8Ce00uUll Xapakmep
@yHOamenmanvbHbIX uzuieckux 3aKoH08 (3aKOH COXPAHEHUsl IHep2UU 8 MEeNI08bIX NPOYeccax) u
02PAHUYEHHOCMb UCNONIb308AHUSL YACTHBIX 3AKOHO8;

* npueMaM noucka u qbopmyfmpoeku 0oKa3amenbcme 6bl06tumblx cunomes u
meopemuiecKkux 66160008 HA OCHOGE IMAUPUHECKU YCIMAHOB/IEHHbIX qbaKmoe;

*  HAX00UmMb A0eK8AMHYIO NPedloNCEHHOU 3adaye Pu3u4ecKyro MoOelb, pa3peulams npooiemy
HA OCHOBE UMEIOWUXCS 3HAHUU O MENN08blX AGNCHUSX C UCNONb308AHUEM MAMEMAMUUECKO20
annapama u oyeHu8ams peaibHOCHb NOIYUeHHO20 3HAUeHUsl DUUUECKOU eNUYUHDL.
JJIeKTPpUYeCKNe U MATHUTHbIE SIBJICHUS

DnexTpuueckue sIBIeHHS MarHuTHbIe SBJICHUS OJIEKTPOMArHUTHbIE KOJeOaHWS U BOJHBI
OnTtuueckue sBICHUS DIEKTpU3alus Tel. JJIEKTpUUYecKuid 3apsan. JlBa BHUa AIEKTPHUUECKUX
3apsa0B.

B3aumMoeiicTBre 3aps10B. 3aKOH COXPaHEHHUSI SIEKTPUUECKOTO 3apsia. DJIEKTPUUECKOE MOJIE.
JlelicTBrE 2IEKTPUYECKOTO MOJIA HA DJIEKTpUYECKUE 3apsabl. [I[pOBOAHUKH, TUIIIEKTPUKHA U
MOJIYIIPOBOAHUKH.

[TocTostHHBIN ANEKTpUUYECKUN TOK. MICTOYHMKM NMOCTOSIHHOTO TOKA. JIEMCTBUS 2JIEKTPUYECKOTO
Toka. Cuna toka. HanpspkeHue. DIIEKTpUUECKOE CONMPOTUBJIEHUE. DIIEKTpUUecKas IeNb. 3aKOH
OmMa s yyactka snekrpuueckoi nienu. I[locnenoBaTtenbHoe U mapauieibHOE COSAMHEHUS



MPOBOJHUKOB. PaboTa W MOIIHOCTH JJIEKTpHUYecKoro Toka. 3akoH J[koyms-Jlenna. Hocurenu
AJIEKTPUYECKUX 3apsAJ0B B METAJLIAX.

OmneiT Dpcrena. MaruutHoe nojie Toka. BzaumonelicTBue MOCTOSHHBIX MarHUTOB. MarHuTHOE
nosie 3eMiM. JJeKTpoMmarHuT. JleiicTBMe MarHMTHOro MOJs Ha MPOBOJHMK ¢ TokoM. Cuia
Amnepa. DieKkTpoBUraTesb. JJIEKTPOMAarHUTHOE pene. DIEeKTPOMarHUTHasE UHAYKIUSL. OIbIThI
®apanes. [IpaBuiio Jlenia. DiekTporeHeparop.

[lepemennsiit Tok. Tpanchopmatop. [lepenada anmekTpruuecKoil SHEPTHX HA PACCTOSIHUE.
DOneKTpOMarHUTHbIE KoyieOaHMUs. OJIEKTPOMAarHuUTHbIE BOJHBI M HX cBoictBa. CKOpoOCTh
pacnpoCTpaHeHus AIEKTPOMATHUTHBIX BOJIH. [IpUHIMIBI pPaIMOCBA3U U TEIEBUACHMUSL.

CBert - 37eKTpOMarHuTHas BOJHA. BiMsiHME 371€KTPOMarHUTHBIX U3JIyY€HUIN Ha KUBbIE
OpraHU3MBl.

[IpssmonuHeitHoe pacnipocTpaHeHue cBera. OTpakeHHe U NPEIOMIIEHUE CBETA. 3aKOH OTPaKEHMUSI
ceta. [1mockoe 3epkaino. Jlnnza. @okycHoe paccTosiHue JHH3bL. OnTHueckas cuiia JuH3bL. [ a3
Kak onTuyeckas cuctema. Onruueckue npubopsl. lucnepcus ceera.

JdeMoHcTpanuy (c ucnosb3oBanneM odbopynosanns «Touka pocray) DiekTpusanus Tell.

JIBa poa AIeKTpUYECKUX 3apAI0B. Y CTPOUCTBO U ACUCTBHE IEKTpocKomna. [IpoBoiHUKY 1
M30JISATOPBL. DJeKTpu3anus yepes BnusiHue llepenoc anekrpudeckoro 3apsaa ¢ 0HOTO Teja Ha
Ipyroe 3aKOH COXpaHEHUs AEKTPUUECcKoro 3apsaaa. MICTOUHHUKH MOCTOSIHHOTO TOKA.
CocraBiieHHe EKTpUYECKON nenu. Mi3smepenue Cuitbl TOKa aMIepMeTpOM.

Habnmronenne mocTosiHCTBa CHJIBI TOKA Ha Pa3HBIX ydyacTKaX HEPa3BETBIEHHOM AIIEKTPHUYECKON
LeMH.

N3Mepenne cuibl TOKa B Pa3BETBICHHOW AJIEKTpUUYECKOM 1enu. VM3MepeHne HampsKeHHs
BOJIbTMETPOM.

N3yuenne 3aBUCUMOCTH 3JEKTPUYECKOTO COMPOTUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI, TUIOIIaJN
MIONIEPEYHOI0 CEYEHHMsT W Marepuana. YJAeIbHOE CONpoTHBIEHHE. Peoctar W MarasuH
COITPOTHUBJICHHIA.

N3mepenue HanpspkeHUM B MOCIEAOBATENIBHOM 3JIEKTPUUECKON LEeNnu. 3aBUCUMOCTh CUJIbI TOKA
OT HampsDKEHUS Ha ydacTKe 3JIeKTpuueckol unenu. OnbIT Opcerena. MarnuTHoe noje ToKa.
JlelicTBU€ MarHUTHOIO IIOJIsI Ha NPOBOJHUK C TOKOM. YCTPOMCTBO 3JIEKTPOJBUraTEIIsl.
DnekTpomarautHas uHAykuus. [TpaBuio Jlenua. CaMouHAyKIMSI.

[TonyyeHue nepeMeHHOTO TOKA IIPH BPALLEHUH BUTKA B MAarHUTHOM I10JI€. Y CTPOMCTBO r'eHepaTopa
ITOCTOSTHHOT'O TOKA.

YeTpoiicTBO renepaTopa NEPEMEHHOTO TOKaA.

YcTpoiicTBo TpaHcpopmatopa.

[lepenaua sneKkTpuUeCcKO IHEPTUN.

DNeKTpOMarHUTHbIE KOJIeOaHusl.

CBoiiCTBa 37IEKTPOMArHUTHBIX BOJIH.

[TpunHmn aeiictBus MUKpodoHa 1 rpoMKOTroBopUTeNs. [IpHHIMITBI pagroCBsI3u.

Hcrounuku cBera.

[IpssMmonHeHOE pacnpocTpaHeHHe CBeTa. 3aKoH

OTPa)KEHHUS CBETA.

N306paxenue B miockoM 3epkaie. [Iperomienue ceera.

Xonx nyueit B codbuparoieit aun3e. X0/ Jydeld B paccenBarolie JTuH3e.

[Tomy4yeHnne n300pa’keHUA ¢ ITOMOIIBIO JIMH3.

[Tpuniun neicTBUs MPOEKIMOHHOTO anmnapaTa u goTtoanmnapara. Mojesb riasa.
Hucnepcus 0enoro caera.

[Tomy4yeHnue Oenoro cBera Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.



Q!agig;pampﬂmg pagi!!Tbl H_OIIbITHI (C HCIIO0JIb30BaAaHHUEM oﬁopmeBa}mﬂ «Touka pOCTa»)

HaGumtoneHue anekTpuueckoro B3aumMoaencTsus Ten COopka 3IeKTpUUecKol ey U U3MEpeHHe
CWJIbI TOKA U HaNPSYKEHUSI.

HCCHCHOB&HI/IC 3aBUCUMOCTH CHJIbBI TOKa B IMPOBOJHUKC OT HANPsOKCHUSA Ha €ro KOHIAX IIpU
IMOCTOSIHHOM COITPOTHUBJICHUH.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa B 3JIEKTPUYECKOW LE€NU OT CONPOTHUBIICHUS NpU
IIOCTOSIHHOM HaIlpsKEHUU.

W3yueHre 1OCIEIOBATENBHOTO  COEAMHEHHMS IPOBOJHHMKOB.  M3ydeHue  mapauienbHOrO
COEJIMHEHUS IPOBOIHUKOB

W3mepenue conpoTUBIEHUE IPU IOMOLIM aMIIEpPMETPa U BOJIbTMETpA.

N3ydeHne 3aBUCUMOCTH 3JEKTPUYECKOTO COMPOTHUBIIEHUS IIPOBOJIHUKA OT €r0 JJIUHBI, IJIOLIAIH
MONEPEYHOr0 CEUCHHMs U MaTepuaia. YaenbHoe conpotuBieHue. M3mepenue palOoTel u
MOIIIHOCTH 3JIEKTPUUYECKOTO TOKa. M3yueHue B3auMoeCTBUSI MOCTOSHHBIX MarHUTOB.

WccnenoBanne MarHUTHOTO TOJIA NMPSMOrO MPOBOJHMKA M KaTylIKU ¢ TOKoM. MccienoBanue
SIBJICHUSI HaMarHM4YMBaHUs kene3a. M3yuyeHue nmpuHLMINA JEMCTBUS 3JIEKTPOMArHUTHOTO pede.
N3yuenue neicTBUS MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM. V3ydeHue nmpuHuuMIa JeicTBUs
aNeKTpoaBUrarens. M3ydeHne sBIEHUs SJIEKTPOMAarHUTHOM WHAYKIMHU. V3ydeHume npuHOMNA
neiictBus Tpanchopmaropa. M3yueHue siBieHus pacipoCTpaHEHUs CBETa.

HccnenoBanue 3aBUCUMOCTH yIJla OTpaXKEHUS OT yIiia najeHus ceera. Mzyuenue cBoiicTs
n300paxkeHus B IJIOCKOM 3epKaie. MccienoBanue 3aBUCUMOCTH yIila MPEIoMIIEHHS OT yria
najzeHus ceera. MizmMepenue pokycHOro pacctossHusi coduparomieit tun3bl. [lomydyenne
n300pakeHUH C TOMOIIIBI0 COOMparoIIeH JIMH3bl. Habmonenre siBJaeHUs TUCTIEPCUH CBETA.
BrInycKHUK Hay4uTCSA:

*  pacro3HaBaTh JJCKTPOMATHUTHBIC SBJICHHS W OOBSCHATH Ha OCHOBE MMEIOIIMXCS 3HAHUUN
OCHOBHBIC CBOWMCTBAa WJIM YCJIOBHS TIPOTEKAHUS OTUX SBJICHUMN: DJIGKTpHU3allds TeT,
B3aMMOJICIICTBHE 3apsI0B, HArpeBaHHWE IPOBOJHHUKA C TOKOM, B3aMMOJICWCTBHE MAarHUTOB,
AJICKTPOMArHUTHAsT MHAYKIUSA, JICHCTBHE MArHUTHOTO TIOJsS Ha TMPOBOJAHHK C TOKOM,
MPSMOJIMHEHHOE pacpoCTpaHEeHHEe CBETA, OTPAKEHUE U IIPEIIOMIICHUE CBETA, IMCIIEPCHUS CBETA;

* OIIMCbIBaTh HN3YYCHHBIC CBOMCTBA TEII H OJICKTPOMArHuTHBIC SABJICHUS, HWCIIOJB3YyA
(1)I/I3I/I‘{GCKI/IC BCJIIMYHHBI: BHGKTpI/ILIeCKI/Iﬁ 3apsaq, Cujla TOKa, OJJICKTPHYCCKOEC HaIIPsSKCHUC,
QJICKTPUYECKOE COIMPOTUBJICHUEC, YACIBHOE COIIPOTUBJICHUC BEIICCTBA, pa60Ta TOKa, MOIIIHOCTDb
TOKa, (bOKYCHOG PaCCTOAHUC U OIITUYCCKAA CHJia JIMH3bI, IIPpU OIIMCAHUU IIPABUJIBHO TPAKTOBATbH
q)HSquCKHﬁ CMBICJI HCIIOJIB3YEMbIX BCJIWYHH, HUX 0003HaYEHHUsT H CAWHHUIbI HU3MCPCHUA,
YKa3bIBaATb (I)OpMy.]'ILI, CBA3BIBAIOIIUC TAHHYIO (1)H3qucxy10 BCJIMYHHY C APYT'UMH BCIINUNHAMU;

* AHAJIM3UPOBATDH CBOMCTBA TCJI, DJJICKTPOMAIHUTHBIC SBJICHUA W IPOLUECCHI, HCIIOJIb3Ys
(1)I/ISI/ILICCKI/IC 3daKOHBI: 3dKOH COXpPAaHCHUA SJICKTPUYICCKOT'O 3apsad, 3aKOH OmMma AJIs y4aCTKa LCIIH,
3aKOH H)KOYHH—HGHH&, 3dKOH HpHMOHHHCﬁHOFO pacupoCTpaHCHUA CBCTA, 3dKOH OTPAXCHHA
CBCTA4, 3dKOH MPCIIOMIICHHUA CBCTA,; IIPHU 3TOM PA3JIMYaTh CJIOBECHYIO (bOpMy.]'IPIpOBKy 3aKOHa U €ro
MAaTEMaTUYCCKOC BBIPA’KCHUEC,

* pemarth 3a7ayd, UCMONb3Ys (pu3Mueckue 3aKoHbl (3akoH OMma I ydacTKa LIEMH, 3aKOH
Jbxoyns—JleHna, 3ak0H NPSIMOJIMHEMHOIO pPaclpOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS CBETA,
3aKOH MpEeJOMJIEHHUs CBeTa) U (OpMyJbl, CBs3bIBaOLIMe (U3NYECKHE BETUYMHBI (CHIa TOKa,
NIEKTPUYECKOE HANPSOHKEHUE, DJIEKTPUUECKOE CONPOTHUBIIEHUE, YACIBHOE COIPOTHUBIICHUE
BellecTBa, paboTa TOKa, MOLIHOCTh TOKa, (POKYCHOE PACCTOSIHME M ONTHYECKass CHila JIMH3BI,
(bopmynbl pacuéTa INEKTPUUYECKOTO COMPOTHUBIICHUS NMPH IMOCIEA0BATEILHOM M MapajieIbHOM
COEJJMHEHUHU TPOBOJHUKOB); HAa OCHOBE aHajM3a YCJIOBMS 3aJaud BBIACIATH (PU3HUECKHUE
BEIMYUHBI U (POpMYJbl, HEOOXOAUMBIE sl €€ peIIeHUs, U MPOBOJIUTH PACUEThl. BulnyckHux
NOLYYUN B03MOICHOCHb HAYUUMbCAL:



*  UCNOIB308aMb 3HAHUS 00 JIEKMPOMASHUMHLIX SGIEHUAX 6 NOBCEOHEeBHOU JCU3HU Ois
obecneuenust b6ezonachocmu npu 0OpaweHUY ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEamU,
O/l COXpaHeHUsi 300p08bs U COONIOOEHUS HOPM IKOLOSUUECKO20 NOBEOCHUsl 8 OKpYJcarwell
cpeoe;

® npueo()umb npumepbol npakmu4yeckoco UCNOJIb306AHUA gbu?uqecmtx 3HAHU o
INIEKMPOMACHUNIHBLX A6/IEHUAX,

*  pasiuuame Sparuybl NPUMEHUMOCMU PUIULECKUX 3AKOHO8, NOHUMAMb 8Ce0buull xapakxmep
@PyHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl DJIeKMPU4eckKo2o 3apaoa) u 02paHudenHoCmsb
UCNONIL308AHUSL YACMHBIX 3aKOHO08 (3akoH Oma ons yuyacmka yenu, 3akoH J[coyns—J/lenya u

op.);

*  npuémam nocmpoeHus PuUI3UYEeCcKUX Mooeiell, NOUCKA U QOPMYTUPOSKU O0KA3AMENbCME
BLIOBUHYMBIX 2UNOME3 U MeOPemUieckKuUx 8bl80008 HA OCHOBE IMRUPUYUECKU YCMAHOBLEHHbIX
Gpaxmos,;

*  HAxX00umv a0eK8AMHYI0 NPEOOHCEHHOU 3a0aie Pu3ULeCcKyI0 MOOeb, pazpeuams npoodiemy
HA OCHO8e UMEIWUXCA 3HAHUL 00 J1eKMPOMASHUMHBIX SGNEHUSAX C UCHOIb308AHUEM
mMamemamuyecko20 annapama u OYeHu8amsv peaibHOCMb NOJYYEHHO20 3HAYEHU QU3ULecKol
BENIUYUHDL.
KBanToBBIE SIBJIEHUA

OmnsiTel Pezepdopaa. [Tnanerapuast mogens atoMa. JInHelyaTble ONTHYECKHE CIIEKTPHI.
[Tornomenue n ucmyckanue ceeta aroMmamu. CocTaB aTOMHOTO siIpa. 3apsi;IOBOE U MAaCCOBOE
qHpca.
SAnepHble cuibl. DHEPrUs CBSI3U aTOMHBIX sAziep. PaqnoakTuBHOCTE. Anbda-, 6eTa - uramma
M3JIy4eHHS. MEeTOIbI perucTpamyy SACPHbBIX U3TyUYeHUH.
Snepusie peakuuu. Jlenenne u cunrtesd saep. Mcrounuku sneprun CoiHIA W 3Be31. SnepHas
SHEPTeTHKA.

Jo3umetpus. Bousaue PagToOaKTHBHBIX W3ITyYCHHU I Ha OJKHBBIC  OpPTraHU3MBI.
DKOJIOTHYECKHE TTPOOIeMbI paOOThI aTOMHBIX 3JIEKTPOCTAHIIUH.

Jemonctparmu Monens onbita Pesepdopaa. Habmroaenue TpekoB yactuil B kamepe BusbcoHna.
YCTpoHCTBO U JeCTBHE CUETUYNKA HOHU3UPYIOMKX YacTull. JlabopatopHble paGOThI U OTBITHI

Habmronenue nuHedyaTsIx CleKTPOB U3iIydeHus. M3MepeHne ecTecCTBEHHOTO paJii0OaKTUBHOTO
¢doHa 1o3uMeTpoM. BeITyCKHUK HAy4UTCS:

¢ paclio3HaBaTb KBAHTOBBIC SBJICHUSA U OOBACHATL Ha OCHOBE HUMCIOIIUXCA 3HaHUH OCHOBHBLIC
CBOWCTBA WJIH yCIOBUs TMPOTCKAHUA ITUX SIBJICHHI: €CTSCTBEHHAs MU HCKYCCTBCHHAA
PaauO0aKTHBHOCTb, BOSHUKHOBCHHC JIMHEMYaTOro CIICKTpa U3JTyUCHUA

® OIIMCBHIBATh HM3Y4YCHHBIC KBAHTOBBLIC SABJICHMA, HCHOJb3Ys (1)I/I3I/I‘ICCKI/IG BCIIMYHHBI: CKOPOCTb

QJICKTPOMAIrHUTHBIX BOJIH, [JIMHA BOJIHBI W YaCTOTa CBETA, MNEpUOA IoJgypacranga, IIpu
ONMCaHUU TPAaBUJIIBHO TpPAKTOBATH (l)I/I3I/I‘leCKI/II71 CMBICII HUCIIOJIB3YEMbBIX BCJIWYHUH, HUX
0003HAUCHHUS U CANHUIBI WU3MCEPCHUA;, YKa3bIBATb q)OpMy.TIBI, CBA3BIBAONINEC HTAaHHYRO
(I)I/IBI/ILIGCKYIO BCIIMYMHY C [JpYruMHu BCIWYHMHAMH, BBIYHUCIATL 3HAYUCHUC (bI/I3I/I"IeCKOI\/'I
BCIINYHNHEBI,

® AQHAJIM3UPOBATH KBAHTOBBIC SBJICHUS, MCIIOJIb3Y:A (I)I/ISI/I‘-ICCKI/IC 3aKOHBI W TIOCTYJIATBI: 3aKOH
COXpPAaHCHUA OHCPIruH, 3aKOH COXPAHCHHA OJJICKTPUUCCKOTO 3apsad, 3aKOH COXpaHCHUA
MacCCOBOT'O 4YHcCJia, 3aKOHOMCPHOCTHU U3JIYYCHHA U MOTJIOIICHHA CBETA aTOMOM;

¢ pasnn4yarb OCHOBHBIC NPU3HAKU HHaHeTapHOﬁ MOACIN aToMa, HyKJIOHHOf/'I MOACINU aTOMHOI'O
AApa;



® IPUBOJUTH IPUMEPBI MPOSBICHUA B NPUPOAEC M IPAKTUYECKOTO  HCIIOJIb30BAHUS
PaaMOAKTUBHOCTH, SIACPHBIX U TEPMOSICPHBIX PEAKLUH, IMHEUYATBIX CIIEKTPOB.

Bbll’lyCKHuK nojiyyum 603MOINCHOCHb HAYYUMbCA.

* UCNONBL308aMb NOJYYEHHblE 3HAHUSL 8 NOBCEOHEeGHOU JHCU3HU NpuU 00pawjeHuu ¢ npubopamu
(CuemuuK UOHUBUPYIOWUX YacuUY, 003UMemp), O/ COXPAHEHUsL 300P08bsl U COONI0OEHUSL HOPM
9KONI02UUECKO20 NOBEOCHUs 8 OKpYcarouell cpeoe;

® COOMHOCUMb DHEP2UIO CBA3U AMOMHbIX ﬂdep C aed)QKmOM macenl,

* NPUBOOUMb NPUMEPBL BAUAHUA PAOUOAKMUBHBIX UZTVYEHUL HA HCUBbLE OP2AHUMbL, NOHUMAMb
npuHYUn oetucmeusi 003umempa,

* noHuUMame  IKoJIO2UYecKue npodrIeMvl, 8O3HUKAIOWUE NpU  UCHONb308AHUU  AMOMHbBIX
INeKMPOCMANHYULl, U NYMU peweHuss Smux npobrem, Nnepcnekmusbl UCNONb308AHUS
ynpaensaemoz2o mepmosdeprozo cunmesa. Ctpoenue u 3Bosonus Beenennoi

FCOIIGHTpI/I‘-IGCKaﬂ U TCIIMOLCHTPUUYCCKAA CHUCTEMbI MUPA. dusnueckas npupoaa HeOEeCHBIX

ten Conneunolt cucteMsl. [Ipoucxoxnenre ConHeunoit CUCTEMBI.

®dusnueckas npupoaa Comnnima u 38e371. Ctpoenne Beenennoit. DBosonus BeeneHHON.

JemoHcTparmu ACTpOHOMUYECKHUE HAOTIOICHUSI.

3HAKOMCTBO C CO3BE3USIMU U HAOIIOJCHHUE CYyTOYHOTO BpalleHus 3Be31HOTO Heba. Habmonenue
nerokeHus JIyael, ConHIIa U TUIAHET OTHOCUTENIBHO 3BE3]I.

BeInmyckHHK Hay4duTCS:

* pasznuyaTh OCHOBHBIC IPU3HAKH CYTOYHOTO BpaIIeHHS 3BE3HOTO HEOA, IBUKEHUS
Jlynsi, ConHIIa U IJTAaHET OTHOCUTENIBHO 3BE3T;

* [IOHUMATb Pa3IUUUs MEXTy TeTHOLIEHTPHUUECKON U Fe0LIEHTPUUECKOM cucTeMaMu
MUpa. BolnyCcKHUK NOAYYUM 803MONCHOCNb HAYUUMbCA:

* YKazbleamo 0Owue CeOUCMEa U OMIUYUSL NIAHEM 3eMHOU 2PYNNbL U NIAAHeN - 2UAHMO8, MAbIX
men Conneunou cucmemvl u OOIWUX NIAHEN, NOIb308AMbC KAPMOU 36E30H020 Heba npu
Hab00eHUAX 36€30H020 Heba,

* paznuuames OCHOBHblE XAPAKMEPUCMUKU 36€30 (pazmep, yeem, memnepamypa), COOMHOCUMb
yeem 36e30bl ¢ €€ memMnepamypou,

¢ pasauyams cunome3ssvl o npoucxoofcdenuu Conneunotl cucmembnl.

7 xmace (68 wuacoB, 2 waca B HeIENIO)
Beenenne (4 1)
Uto umsyuaer ¢usuka. Dusnueckue siBieHus. HaOmioneHus, ombiTel, u3MepeHus. duszmka u
TEXHHKA.
JlabopaTopHble padoThI:

1. Onpenenenne 1eHbI JeNEHUsA M3MEPUTENBHOTO IIMHAPA (C MCMONB30BAHKEM 000PYI0BAHNS
«Touka pocTay).

IlepBoHayaJbHBIE CBeeHHsI 0 CTPOeHHH BeecTBa (6 1)

Monexynbl u atombl. Auddysus. [Apmwxenune monekyn. CBsS3b TeMIIEpaTyphl TeIa CO CKOPOCTHIO
JOBUKEHUS €ro MoJiekya. [IpuTsokeHne M OTTaJKMBaHME MOJIEKYN. Pa3nuuHblE COCTOSIHUA
BEIIEeCTBA U UX OOBSICHEHNE Ha OCHOBE MOJIEKYJISIPHO - KHHETUYECKHX MPEICTaBICHU.
JlabopaTopHbie padoThI:

2. VsMepenue pa3zMepoB MabIX TeJl (C HCTOJIb30BaHueM 060opynoBanus «Touka pocTay)



B3aumoneiicTBue Teu (22 1)

Mexannueckoe aBuxeHue. PapBHomepHoe nBuxeHre. CKOpoCTb.

Nuepuus. Bzaumoneiicteue ten. Muepuua. Macca tena. M3MepeHne Macchl Tejla ¢ MOMOIIBIO
BecoB. [llmoTHOCTH BeecTsa.

SABnenue tarorenus. Cuna Tsokect. Cuiia, Bo3HuKaromas npu aedopmarnuu. Bec. CBs3b Mexy
CUJION TSKECTH U MACCOM.

VYupyras nedopmanus tena. 3akon ['yka.

JHunamomertp. I'padmueckoe nzoOpaxkenue cuibl. CI0XKEHHE CUII, IEHCTBYIOIIUX TI0 OJHOM
MIPSIMOM.

Tpenune. Cuna tpenus. TpeHue ckoabKeHUs, KadueHUsl, okos. [loamunHuky.

JlabopaTopHble padoThI:

3. M3MepeHune Macchl Tejla Ha Becax (C HCIob30BaHueM 000pyaoBanus «Touka pocTay)

4. W3smepenne o6beMa Tena (C MCIoIb30BaHueM 000pyaoBanus « Touka pocTay).

5. M3MepeHune IIOTHOCTH TBEPAOTO TeNa (¢ HCHONIb30BaHuEM 000pya0BaHus «Touka pocTay).

6. I'pagynpoBaHue MPYKUHBI 1 U3MEPEHUE CUIIBI C HOMOMLIBIO MHAMOMETPA (C UCIONIB30BAHUEM
obopynoBanus «Todka poctay).

JlaBJieHHe TBEPABIX TeJl, JKUAKOCTel 1 razos (21 v)

NaBnenue. JlaBnenue TtBepabix Ten. JlaBmenue raza. OObsiCHEHWE JaBJICHHs ra3a Ha OCHOBE
MOJIEKYJIIPHO - KHWHETHYECKHX ITpeacTaBieHnil. 3akoH [lackais.

Jasnenue B xxuakocTtu u raze. Coodmarommuecs cocynbl. [1Inro3el. ['mapaBaudeckuii mpecc.

Atmocdepnoe nasnenue. OnbiT Toppudemnu. bapomerp-anepona. Msmenenne armochepHoro
JaBJIeHUs ¢ BbIcOTOM. ManomeTpbl. Hacoc.

ApxuMenioBa cuia. Y cioBus I1aBaHus Teia. Boausiil Tpancnopt. Bo3ayxomiaBanue.

JlaGopaTtopHbie padoThI:

7. W3MmepeHue BBITAIKMBAIOIIEH CHJIbI, ACHCTBYIOIIEH Ha IOTPYKEHHOE B KHIKOCTH TEJO (C
ucrnoJib30BanueM obopynoBanus «Todka pocTay).

8. BhlsAcHEHHE YCIOBHIA MIABaHKs TeJ B KUAKOCTH (C HCHOb30BaHHEM 060pynoBanus «Touka
pocTay).

PaGora u MmomHoOCTh. JHeprusi(15 u)

PaGora cumbl, aeiicTByrolel MO HampaBleHUIO ABWXeHus Tena. MomrHocTs. [Ipocteie
MEXaHM3Mbl. YCJIOBHE paBHOBecHs pbhluara. MoMmeHT cwibl. PaBHOBecue Tesl ¢ 3aKperieHHOU
OCBI0 BpaleHus. Buibl paBHOBECHSI.

PaBeHncTBO paboOT mpH UCIOJIB30BAHUU MeXaHU3MOB. KoadduineHT nojae3Horo 1eicTBusl.
[loTeHnmanpHas 2HEpPrusi MOMHATOTO Tela, CXaToW mpyxkuHbl. KuHeTndeckass >HEprus

IBUKyIerocs tena. [IpeBpanienue 0JHOro Bujaa MEXaHUYECKOW SHEPTHH B IPYroil. DHEPIUsl pek
U BeTpa.

JlabopaTopHble padoThI:

9. BelsicHeHHe ycnoBMs paBHOBECHs pblyara (C HCHOIb30BaHKEM 000pynoBanus «Touka poctay).

10. Usmepenne KIIJ npu moabeme Tela MO HAKIOHHOM MIOCKOCTH (C HCIIOJNB30BAaHUEM
obopynoBanus «Touka pocTay).

Pe3epBHoe Bpems - (34).

Qqa!!!nggﬂ J0JIKHDI YMETD:

- JaBaTb OIPCACIICHUC MMOHSATHUM: (I)I/ISI/IKa, TCJI0, BEIIECTBO, MATCPpUs, BCIIMYNHA, Ha6J'IIOI[CHI/IC,
OIbIT, U3MCPCHUC, NOTIPCHIHOCTb, CAWHHUIIBI HU3MCPCHUA, U3MCPUTCIIBHLIC HpI/I60pBI, OCHa
ACIICHUS, OKCIICPUMCHTAJIBHBIC U TCOPECTUICCKUC MCTOABI U3YUCHUA NTPHUPOABI, aTOM,



MOJIEKYyJ1a, KalWwuIsp, MEXaHHYeCKOe IBW)KCHUE, TPACKTOPHSA, CHCTEMa OTcueTa, Tpadux
JBWDKEHUS, HMHEPTHOCTh, B3aUMOJCHCTBHE TeJ, MPOCThIE MEXaHU3MbI; aAuddy3us,
CMauMBaHME, HECMauMBaHUE, WHEPLUS, HEBECOMOCTb, IEpPErpy3Kd, CBOOOJIHOE IAJCHUE,
IUTAaBaHWE; - JaBaTh OIpeneleHue (U3UUYECKUM BEJIWYMHAM: CKOpPOCTh, IIyTh, Macca,
IUIOTHOCTh, CHJIA, CHJIa TSDKECTH, CHja YIPYrOCTH, CHJIa TPEHHsS, BeC Tena, KOA(PPHUIHUEHT
TpeHusi, KOAXPPHUIMEHT >XECTKOCTH, MABICHHWE, apXHUMeIoBa CHia, paboTa, MEXaHWYeCKas
SHEprus, NOTEHIMAIbHAs SHEPrus, KNHEeTU4ecKas 3Heprus, MoiHocTb, KIIJ[, MomeHT cubl; -
OTPEEIATh LEHY JIEJIEHUS U NTOTPEIIHOCTD PHOO0Pa;

- MPaBUJIBHO IM0JI30BaTbC MEH3YPKOM, JIMHEHKOW; - M3MEpATh O0BEM Tejla C MOMOILBIO
MEH3YPKH;

- MPUBOJHUTH NPUMEPHI (PU3UUYECKHX SIBICHUH, (PU3UUIECKOTO TEJIa BEIIECTBa,

- ¢dopmynupoBaTh ocHOBHBIE nojioxkeHuss MKT; - pemats kauecTBEHHBIC 337]a41 110 TEME; - TI0
TabIUIaM HaXOAUTh TEMIIEpPATypy Mepexojia BEIlecTBa U3 OJIHOTO arperaTHOro COCTOSIHUS B
ApYToec,

MPUBOJUTh TPUMEPHl CMayMBAIOIIMX W HECMAYMBAIOUIMX JKUJIKOCTEH; HMCIOJIb30BaHUs
KalWUISIPHOCTH;, BEILIECTBA B PA3JIMUHBIX arperaTHbIX COCTOSIHUSIX;

- 3KCIIEPUMEHTAJIBHO OIPENESATh pa3Mephl MajbIX TEIl.

- 3amuchIBaTh (POPMYJIBI CKOPOCTH, IYTH, BPEMEHM IBUKEHHMS, IJIOTHOCTH, Macchl U 0ObeMa
TeJa; paBHOACHCTBYIOIIEH CUJIbl; 3aK0oHa ['yKa; Beca Tena, CUIIbl TSHKECTH;

- TPaBUJIBHO MOJH30BATHCS BECAMH, THHAMOMETPOM;
- U3MEPSTH CHITY, MacCy;

- I10 YUCITy PAaCKpPbITh (PU3MUECKHI CMBICT CKOPOCTH, INIOTHOCTH BEIIECTBA, JKECTKOCTH TEJa;

- TPUBOJMTH IIPUMEPHI MAaTEPUAIBHOU TOYKH, MOCTYNATEIBHOTO ABW)KCHUS; PA3JIMYHBIX BUIOB
JBYKCHMS; IPAKTUYECKOTO MCIIOJIb30BAHNS NHEPLIUN; BUJIOB TPEHUS; IO JIINAITHAKOB;

- (opmynupoBaTh 3akoHbI 'yka, [lackans, Apxumena, «30J10TO€ IPAaBUIIO» MEXaHUKU; YCIOBUE
PaBHOBECHE pblUara, 3aKOH COXpPaHEHUS YHEPIUH;

- pemwaTh NpOCTeHIIMe 3aJadd Ha OINpE/eNeHUue LEHbl JeNeHus Npudopa U MOTPELIHOCTH
U3MEpEHHUs, KaueCTBEHHbIE 3a/aud Ha OOBSCHEHUE SBJIEHUH C TOYKU 3PEHUS CTPOEHUS
BEILECTBA. HA BBISICHEHHWE IIPUYMH JIBIKCHUS TEJIa; pacueTHBIC 3aJa4n Ha 3aKoH I'yka; 3amauu
Ha pacyeT CHJI IPUPOJBI, paCUETHBIE 3aJauyl HA 3aKOH ApxXxuMeja, IUIABaHWE TeEJl, HA 3aKOH
COOOLIAIOIINXCSA COCYIOB, Ha pacueT paboTbl, sHepruu, mouiHoctH, KIIJI, MomeHnTa cui;
3a/la4y Ha IPUMEHEHHE YCIOBUSA PABHOBECUS pblUara;

- IIPaBWJIBHO IOJb30BATHCSA NPHUOOPAMU MAaHOMETPOM, 6GAPOMETPOM;

- OOBACHATH Ha3HAYEHHE, YCTPOICTBO W HPUHLMII JeiicTBUA OapoMeTpoB, MaHOMETPOB,
TUIPaBIMYECKUX MAIWH, HACOCOB U UX MCIIOJIb30BAHUE;

- U3MEpSTh ApXUMEJOBY CHUILY;

- coOupaTh ONBITHbIE YCTAHOBKM JUIS IPOBEICHUS HSKCIEPUMEHTA IO BBIICHEHHMIO YCIOBHS
paBHOBecHs poruara, KIIJ[ HakJIOHHOM IIIOCKOCTH;

- IPUBOAUTH NIPUMEPBI IPAKTUUECKOIO IPUMEHEHHUS IIPOCTHIX MEXaHU3MOB.

8 kuacc (68 yacos, 2 yaca B He/leJ1I0)

TemoBble siBJeHHs (25 4)
TennoBoe aBmkenue. BayTpennss sHeprus. Pabota u Temonepeaaya Kak crnocoObl H3MEHEHUS
BHYTpEHHEH 3Hepruu Tena. Buasl Ternnonepenayn.
KonnuecTBo TemnoTel. Y ienbHask TEMJI0EMKOCTh. Y IeJbHas TEIJI0Ta CrOpaHus TOTUIMBA.
[InaBnenue u kpucramumzanus. TemnepaTypa MiaBjieHus. Y IeJdbHas TEIJIOTA MJIaBJICHUS.
Ucnapenue u xongeHcamusi. OTHOCUTENbHAS BIaXKHOCTh BO3yXa U ee u3mepenue. Kunenue.
Temmneparypa kunenus. Y aenabHas TEIIOTa HapooOpa3oBaHus.



OOmbsicHeHne M3MEHEHUH arperaTHbIX COCTOSIHUI BEILIECTBA Ha OCHOBE
MOJIEKYJISIPHO KHHETUYECKUX IIPEICTABICHUH.

[IpeBpalieHuss HEpPruM B MEXaHWYECKMX M TEIUIOBBIX Ipolieccax. J[BUrareiab BHYTPEHHETO
cropanus. [lapoBas TypOuHa.

JlabopaTopHble padoThI:

1 Cpasuenne KOJMYECTB  TEIJIOTHI OpU  CMELIMBAHUU BOJbl Pa3HON
TEMIEPATyphl (C UCHIOB30BaHUuEM 00opynoBaHus «Touka pocray).

2 V3MepeHue yaelbHON TEMIIOEMKOCTH TBEPAOTO Tea (C MCMOIb30BaHUEM 000PYI0BAHHMS
«Touka poctay).

3 UsmepeHue BIaKHOCTU BO3ayXa (C HCHONIB30BaHHEM 00OpymoBaHUS «Touka pocTay).
DjekTpuuyeckue siBjaeHusi (27 4v) Drekrpusanms Ten. J[Ba poaa dIEKTPUUYECKHX 3apsijioB.
BsaumoneiicTBue 3apsioB. DIEKTPUUECKOE MOJIE.

JIuCKpeTHOCTh AIEKTPUIECKOTO 3apsja. ONEKTPOH. Crpoenue aTOMOB.
[TocTostHHBIN 2NeKTpUYeCKUid TOK. ["abBaHUYECKHE AIMEMEHThI. AKKYMYJISATOPBL. DIIEKTpUUECKast
Lenb. JNeKTpuyeckuil Tok B MeTaiiax. Cuia Toka. AMmepMeTp. DIeKTpUUECKOe HaIlpsHKEHUE.
BounbsT™MeTp. Onektpuueckoe compoTuBieHre. 3akoH OMa i ydacTKa SJEKTPUYECKOW IIEMH.
VYaensHO€ conpoTuBiieHne. PeoctaTel. Buabl coeqMHEHNI TPOBOTHUKOB.

PaboTa u MomHOCTE 3M1eKTprUyYecKoro Toka. KomndecTBO TEIIoTh, BEIIEIIEMOE MTPOBOTHUKOM C
TOokOM. CUeTuMK »3JIeKTpUYecKOW HHeprud. Jlamma HakanmuBaHUs. OJIEKTPOHArpeBaTEIbHbIC
npuOopel. Pacder snmekTposHepruu, moTpedasieMoit OBITOBBIMHU dyeKTpornpudbopamu. KopoTkoe
3ambikaHue. [lnaBkue npenoxpanurenu. Jlaboparopubie padoTbl

4 COGopka OJIEKTPUYECKOM LEMM M HU3MEPEHHME CHJIBI TOKa (C  HCIOJIB30BAHHEM
obopynoBanus «Todka pocTay).

O UsMmepeHne HaIpsHKEeHWs Ha pasIMYHBIX y4acTKax LENd (C  HCIOJB30BaHUEM
obopynoBanus «Todka poctay).

6 PerynupoBanume cuimbl TOKa peocTaToM (¢ MCHOIb30BaHMEM o6opymoBanus «Touka
pocTay).

7 W3MmepeHHe CONPOTUBJIEHHS IPOBOJHUKA C MOMOLIBLIO aMIepMeTpa M BOJbTMETpa (¢
ucrnoJib30BanueM odopynoBanus «Todka pocTay).

8 MWsmepenne pabOTBl M MOLIHOCTH BIEKTPUYECKOTO TOKa (C  HCIOJIb30BAHHUEM
obopynoBanus «Touka pocray).
JIeKTPOMATHUTHBIE SIBJICHUs (64)
MarHuTHOe TIOJI€ TOKa. OJICKTPOMArHUTBI M WX MpUMEHeHHe. [lOoCTOSHHBIE MAarHWTHI.
Maruutnoe mnone 3emuu. [JleiicTBMe MAarHUTHOTO TMOJsI Ha TPOBOJHUK C  TOKOM.
DNEeKTPOABUTATENb.

JlabopaTopHbie padboThI

O Uzyuenue 211eKTpUUECKOTO JBUrATENs TIOCTOSHHOTO TOKA.
CgaetoBbie siBjaenus (9 4)
Hcrounuku cBeta. IIpsmonuHeiHoe pacmpocTpaneHue cBeta. OTpakeHHE CBeTa. 3aKOHBI
oTpaxkeHus ceeta. Ilmockoe 3epkaio. I[Ipenomienue cBeta.
JIuu3zer. DOKYCHOE PacCTOSIHUE U ONTHYECKast CHITa JIMH3BL. [TocTpoeHne H300paeHu i,
JaBaeMbIX TOHKOU JIMH30i. OnTrdeckue npubopsl. JlaGopaTopHbie padoThI:

10 Tlonyuenue wu30OpaskeHMii ¢ NOMOIIBIO cOOMparoLIell JMH3BI (C HCHOIb30BAHUEM
obopynoBanus «Touka pocrtay).

IloBTOpeHue - 3u.



Yuamuecs: J0JKHbI YMETh:

JlaBaTh OIPE/IEICHUE IOHATUN TEIJIOBOE ABW)KEHUE, TEIUIoNepeaaya, TEIIONpPOBOIHOCTb,
KOHBEKIUS, U3Ty4YeHHE, arperaTHoe COCTOsIHHE, (ha30BBIA MEpPEeXoJl. DICKTPUUYECKUN 3aps,
NIEKTPUYECKOE I10JIE, NMPOBOJHUK M TUAIEKTPUK, XUMUYECKHM 3JIEMEHT, aTOM U aTOMHOE
S7IpO, MPOTOH, HEUTPOH, AIIEKTPUUECKAsl CUJIA, MOH, JIEKTPUUECKas LENb U CXEMa. MarHUTHOE
[I0JIE, MAarHUTHBIE CHWJIOBBIE JIMHHUH, D3JIEKTPOMArHUTHOE II0JI€, IIOCTOSHHBIA MAarHWT,
MarHUTHBIN OJIIOC, TOUYEUYHBI UCTOYHUK CBETA, I10JI€ 3pEHUs, aKKOMOJallus, 3epKajo, TEHb,
3aTMEHHE, ONITHYECKasi OCh, POKYC, ONTHUYECKUH IEHTP, OJM30PYKOCTh U NAITbHO30PKOCTB;

JaBaTh OIpeneieHne (PU3MUECKUM BEIMYMHAM: BHYTPEHHSS SHEPrusi, KOJUYECTBO TEILIOTHI,
yllelbHasi TEII0EMKOCTh BEILIECTBA, Y/ElIbHAas TEIUIOTAa CrOPAaHUs TOIUIMBA, YAEIbHAs TEIJI0Ta
napooOpazoBaHus, yAETbHAas TEIUIOTAa IUIABJICHHUS, TEMIIepaTrypa, TeMIepaTypa KHICHHS,
TeMIepaTypa IJIaBICHUSI, BJIAXKHOCTb, J3JIEKTPUYECKUM 3apsl, CWIa TOKa, HaIpshKeHHeE,
CONPOTHUBIIEHUE, YNEIbHOE CONPOTHUBIIEHHE, padoTa W MOUIHOCTh TOKAa, YIJIbl MaJeHMUS,
OTpa)XeHHUsI, IPEIOMIIEHUS, POKYCHOE pPAacCTOSHUE, ONITUYECKas CHIIA.

(dhopMynupoBaTh 3aKOH COXPaHEHUsI SHEPTUHU B TEIJIOBBIX MPOIIECCaX;

penaTh IpoCTEeNINEe KaYECTBEHHBIE M PACYETHBIE 3a/1a4d HA TEIUIOBBIC SIBJICHUS;

10 YUCITY aTh MOHATHE PU3NYECKOTO CMBIC/IAa TAOJUYHBIX JAaHHBIX TEMBI;

paboTaTh C COOTBETCTBYIOIIMMHU TabIUIAMU;

OTIPEICIIATD LEHY IEIICHHUS TEPMOMETPA;

YMETh MOJIb30BaThCSI TEPMOMETPOM, KAITTOPUMETPOM, TICUXPOMETPOM;

00BSACHATH Ha3HAUEHHUE, YCTPoiicTBO U npuHIun neiictsus JABC, ncuxpomertpa;

IIPUBOIUTH IPUMEPBI IIPAKTUYECKOTO MCIIONIB30BAHNS 3AKOHOB Kypca U TEIUIOBBIX JBUTATENICH.
COCTABJIATH MPOCTEUINE DJICKTPUUECKUE LICTIH U BBIYEPUNBATD UX CXEMBI;

U3MEPATH CUILy TOKa U HAIIPSDKEHUE, COTPOTUBIICHHUE;

IIOJIB30BAThCS PEOCTATOM;

HaXOJUTh Y/I€IbHOE CONPOTUBIICHHE IPOBOJHHUKA IO TaOIHULIE;

OOBSICHATh Ha OCHOBE I0JIOKEHUM IEKTPOHHON TEOPUU DJIEKTPU3ALUIO TEJ, CYIIECTBOBAaHUE
IIPOBOJHUKOB M JUIEKTPUKOB; HArpEBaHMs MPOBOJHHUKA DJIEKTPUYECKHM TOKOM; ICUCTBHE
3JIEKTPOHArpeBaTeIbHbIX IPUOOPOB;

OOBSICHATH IeHCTBHE SIEKTPOU3IMEPUTEIBHBIX IPUOOPOB, FIEKTPOIBUTATEIIS;

pelrath 3a7a4u ¢ npuMeHeHreM 3akona OMma, JIkoyis-JIeHia, 3aKk0OHOB MOC/IeI0BATEIIBHOTO U
napauIeIbHOTO COSAMHEHHUS MMPOBOTHUKOB | ciieayronmx Gopmyrt: R = pl/S; A=Ult;
2

P=Ul; Q=IRt;

dbopMynupoBaTh 3aKOHBI MPSMOJIMHEHHOTO PACHPOCTPAHEHUS CBETa, OTPAKEHUS H
MIPEIOMIICHUS CBETA;

MPAKTUYECKH TPUMEHITh OCHOBHBIE TOHSITHS W 3aKOHBI [ OOBSCHEHHS JEeWCTBUA
¢doToamnmapara, riaza, O4KOB;

MOJTy4aTh U300pakeHHsI IpeIMeTa C MOMOIIBIO JIMH3BI U TNIOCKOTO 3epKaa;

CTPOUTH U OTIMCHIBATh N300pakeHUS MpeIMeTa B IIIOCKOM 3epKaJie ¥ B TOHKOU JIMH3E;

peuiaTh Ka4CCTBCHHBIC W PACUCTHLIC 3a/la4l HA 3daKOHBI OTPAKCHHA CBCTA, HA pacyeT
ONTHUYECKOMN CHIIBI IUH3BI M OIITHYECKOM CHUIIBI CUCTEMBI JIMH3.

9 kuaace (102 yaca, 3 yaca B HejieJ1I0)

3akoHbl ABHKeHNSI M B3aumoaeicTBus e (30 u)

MaTCpI/IaJ'ILHaH touka. CrucreMa oTcuera.



Ilepemenienue. CKopocTh NPSMOJIMHEHHOTO PAaBHOMEPHOI'O JIBUKEHUS. PaBHOYCKOpEHHOE
IIPSIMOJIMHENHOE JBM)KEHHUE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHUE, IIEpEMELICHHUE.
I'paduky 3aBUCUMOCTH KHHEMATHYECKMX BEJIWYMH OT BPEMEHHM INpU PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JBH)KECHHUU.
OTHOCHUTENBHOCTh MEXaHUUECKOTO JBUXKECHHUSL.
IIepseiii 3axkoH HeroTona. MHepumansHble cucteMsl oTcuera. Bropoii 3akoH Herotona.
Tperunit 3akoH HproToHa.
CBoboHOE najieHue. 3aKOH BCEMUPHOTO TATOTeHHs. VICKYCCTBEHHBIE CITyTHUKH 3€MJTH.
Nmiynbc. 3aKOH COXpaHEHUs UMITyJIbca. PakeTsl.
JlabopaTopHble padoThI:
1. HccnenoBaHue paBHOYCKOPEHHOTO  JABM)KEHMsT 0e3  HayalbHOW  ckopocTd  (C
ucrnoJib30BaHueM obopynoBanus «Touka pocTay)
2. HM3mepeHne yCKOpeHHS CBOOOIHOTO TMalleHHs (C UCTIONBb30BaHuEM 000pynoBanus «Touka
pocTay).
Mexannyeckue Kojedanusi  BOJHbL 3BYK (16 u)
KonebarensHoe apmxenue. Konebanus rpysa Ha npyxkuse. CBoOO1HbIE KOieOaHUSI.
Konebarenbnas cucrema. Ilepuon, yactora u amrmryaa kosnedanuii. [IpeBpaienue snepruu npu
KoJieOaHUsX. 3aTyXawIne KoaeOaHus.
Boinyxxnennble koneOaHus.
Pacnipoctpanenne koneGanuii B ynpyrux cpenax. [lomepeunsie u mpoJoiibHble BOJHBI. CBS3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIPOCTPAHEHUS U IEPUOAOM. 3BYKOBBIE BOJIHBI.
CkopocTh 3ByKa. ' pOMKOCTB 3ByKa M BBICOTA TOHA. DXO.
JlaGopaTopHbie padoThI:
3. UccnenoBanue 3aBUCMMOCTH NIEPHO/Ia U YaCTOTHI CBOOOIHBIX KOJeOaHUN MasTHUKA OT €ro
JUTHHBI (C UCTOJIb30BaHUEM 000pynoBaHus «Todka pocTa).
JJIeKTPOMAarHuTHbIEe siBJeHust (204)
OAHOPOIHOE U HEOJHOPOIHOE MarHUTHOE TOJI€.
Hanpasiienue Toka ¥ HampaBlieHUWE JIMHUK ero mMaruutHoro nodjs. [IpaBuno OypaBuuka.
Ob6napyxeHue MaruutTHoro noJis. [IpaBuiio 1eBoi pykH.
Nuayknusa MarHUTHOTO 10J1sl. MarHuTHBIM NOTOK. DJEKTpOMarHuTHas MHAyKuus. ['enepaTtop
nepeMeHHoro Toka. [IpeoGpa3oBanue sHEPrUH B 3JIEKTpOreHepaTopax. IKOJIOTHUECKHEe
po0JIeMbl, CBSI3aHHBIE C TETUIOBBIMU U TUIPOAIEKTPOCTAHIUSAMU. DIEKTPOMArHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBI. CKOPOCTh paclpoOCTpaHEHUs AIEKTPOMArHUTHBIX BOJIH.
DneKTpOMarHUuTHasi IPUPOJia CBETA.
JlaGopaTopHbie padoThbI:
4. W3ydeHue SBICHHS IEKTPOMArHUTHOW WHIYKIIUU.
Crtpoenue atoma 1 aTOMHOT0 siipa (204) PagroakTHBHOCTh KaK CBUJIETEIBCTBO CIOKHOTO
CTpOeHHUsl aTOMOB. AJba-, 6eTa - u ramma-u3nydenust. OnsiTel Pezepdopaa. SAnepnas moaens
aToMa.
PagnoakTuBHBIE TPEeBpaIlleHUs] ATOMHBIX sijiep. [[poTOHHO-HEUTPOHHAs MOJENb spa. 3apsioBOe U
MaccoBoe yucio. SAnepusie peakuuu. lenenue u cuntes saep. CoxpaHeHue 3apsAa0BOro U
MacCOBOT'0 YHCEN MPH SJIEPHBIX peaKIusX.
OHeprus cBs3M YacTHIL B sipe. Brienenne sHeprun npu AepHbIX peakuusax. M3mydyenue 38e3 .
SInepHas sHepreTHKa. DKOJIOTHYECKHE MPOoOIeMBbl pabOThl aTOMHBIX AJIEKTPOCTAHIIUH.
Metoabl HaOIOJICHNS M PETUCTPAIIMK YaCTHIL B siiepHOM pusuke. Jlozumerpusi.
JlabopaTopHbie padoThI:
5. WM3ydenue nenenus sapa aroma ypaHa no ¢ororpaduu Tpekos.



Ctpoenue u 3Boonus Beesiennoii (7 1)
I'eouenTpruueckas U reIuoLEHTpUYEcKas cUCTeMbl MHupa. Pusndeckas MpUpoaa HEOECHBIX Tell

Conneunoii cuctemsl. [Ipoucxoxaenue Conneunoit Cucrembl. @usndeckas npupona CoiaHua u

3Be31. Ctpoenue Beenennoit. OBomtonust BeeneHHOM.

IMoBTOopenue (9 wuacos)

Yuyamuecs 101KHbI YMETh:

AaBaTb ONPCACIICHUEC OCHOBHBIX MIOHATHI OTHOCHTEIBHOCTH MEXaHUYECKOTO JBHMOKCHUA,
TPACKTOPUA, HHEpUHUAJIbHAA CUCTEMA OTCUCTA, I/ICKYCCTBGHHI)If/i CIIYTHHUK, 3aMKHYTasa CUCTCMaA,
BHYTPCHHHUC CHJIbI, MaTeMaTHYeCKHI MasATHUK, 3BYK, MArbHvuTHOC IIOJIC, BHUXPCBOC IIOJIC,
ANEKTPOMArHUTHOE TI0JIe, 3JIEKTPOMAarHUTHBIC BOJHBI. ainb(a-, Oera-, raMma- H3JIy4deHue,
M30TOII, HyKJIOH, aTOMHOE€ $JIp0, IIPOTOH, HEUTPOH;

JaBaTh ONpeJelieHne (PU3NYECKHX BEJIIMYMH: I[EpeMElEeHUe, MPOeKLHs BEKTOpa, IyTh,
CKOpOCTb, YCKOPEHHUE, YCKOPEHUE CBOOOJHOIO MAJEHHUs, LIEHTPOCTPEMUTENBHOE YCKOPEHHE,
CHJIa, CHJa TSKECTH, Macca, BEC Tela, UMIIYJbC, MEPHOJ, 4acTOTa, aMIUIUTYAa, IEPUOL,
qacToTa, (1)213&, JJIMHA BOJIHBI, CKOPOCTb BOJIHBI, MarHUTHAasA WHIOYKIUA, MarduTHBIN IIOTOK,
SHEPrus AEKTPOMATHUTHOTO MOJISL; SHEPTHUS CBA3H, AEPEKT Macc.

O0OBICHSATH CYHIHOCTBb FeOHeHTpI/IquKOI)’I n F@J’II/IOH@HTPI/I‘—IGCKOﬁ CHUCTEMbI MUpA,

YMETb OOBSICHATH MpoUcXokaeHre COTHEUHOM cUCTEMBI, CTpoeHHe BcenenHoi, 3BOTIOLNIO

Bcenennoii, ®usndeckyro npupoay HeOecHbIx e, CoJTHIIa U 3BE3];

yMeTh (QopMyIupoBaTh 3aKOHBI HBIOTOHA, 3aKOHBI COXpAaHEHHUS WMITYJIbCA; YpPaBHEHHS
KMHEMATUKH, 3aKOH BCEMHPHOI'O TATOTCHHA, 3aKOH COXpaHCHUA HMITYJIbCA, NPUHIOWIT
OTHOCUTENIbHOCTH ['anues, 3aK0OHbl FTaApMOHUYECKUX KOJIeOaHUil, MPaBUJIO JIEBOM PYKH, 3aKOH
AJIEKTPOMArHUTHOM MHIYKIIMHU, MTpaBuiIo JIeHna, 3aKoH paJiioakTUBHOTO paclaja;

OOBSACHSATH MEXaHUYECKHE SBIICHUS;

pematb O3M 1J11 paBHOMEPHOTO U PABHOIIEPEMEHHOTO MPSIMOJIMHENHOTO JIBXKCHUS,
(hopMynTUpoBaTh 3aKOH AIEKTPOMArHUTHOM MHAYKLINHU, TipaBuio JleHna;

OOBSACHATH NpPEBpAIICHUE YHEPTHH NMPHU KOJIEOAHUSX; - MOJB30BATHCS MOJEISIMH TEMbI JUIS
00BsICHEHUS SIBJICHUIA; - pelliaTh 3aa4i IEPBOrO YPOBHSI.

I1l. TEMATHUYECKOE IUDTAHUPOBAHUE 7 KJIACC

/1

HaumenoBanue KonuuectBo yacoB
A3 IIENIOB | TeM P e p— I?;ice;;fbciHHHe (tmadpoBBIe) 00pa3oBaTEILHEIC
MIPOrPaMMBI

HBIC YEeCKHe

paboTsI paboTsl

Paznen 1. ®usuka u e€ poap B O3HAHUU
okpyskaromero mupa (6 yacos)

1.1. |Pusuka-Hayka o 2 - - http://fipi.ru/otkrytyy-
MpUpoe bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti
12, | Ousmaccxie 2 _ 2 https://resh.edu.ru/ http://school-collection.edu.ru
http://fcior.edu.ru http://www.fizika.ru
BCIIMYHUHBI
1.3 [EcrectBenHo- 2 - -
Hay4YHBIA METOJT
IMO3HAHUA
Wroro no pazneny 6 - 2

Paznen 2. [lepBoHayanbHbIe CBEACHHS O CTPOCHHH BenecTBa (5 yacoB)

2.1. | Ctpoenue BemecTsa ‘ 1

\ http:/fipi.ru/otkrytyy-



http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti

2.2. | JIwkenue u 2 - -
B3aNMOJICHCTBHE
YaCTHUIL[ BEIIECTBA

bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti
https://resh.edu.ru/ http://school-collection.edu.ru
http://fcior.edu.ru http://www.fizika.ru

2.3. | ArperatHbie 2 1 -
COCTOSTHHSI BELIECTBA

http://college.ru/fizika/ http://www.school.mipt.ru

Uroro mo pazneny 5 1 -

Pasnen 3. JIBuxenue u B3aumozeictaue e (21
4ac)

3.1. | Mexaunueckoe 3 - - http://fipi.ru/otkrytyy-
IBUDKCHUE bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti
3.2. | Unepuus, macca, 4 - 3 https://resh.edu.ru/ http://school-collection.edu.ru
IGTHOCTD http://fcior.edu.ru http://www.fizika.ru
3.3. | Cuna. Buasl cun 14 |1 3
Uroro no pazueny 21 |1 6

Pasnen 4. /laBnenue TBEPABIX TeN, )KHIKOCTEH U ra3

0B (21 yac)

4.1. | JlaBirenmue. 3 - -
Ilepenaua naBieHust
TBEPJIBIMU TEJA MU,
KUTKOCTSIME U
razamu

http://fipi.ru/otkrytyy-
bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti

https://resh.edu.ru/ http://school-collection.edu.ru
http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru

http://kvant.mccme.ru/

4.2. | JlaBiienne XuIKOCTH | 5 - -

4.3. | AtmocdepHoe 6 - -
JaBJICHUE

4.4, | JleticTBr€ KUAKOCTH | 1 1 2
¥ ra3a Ha
MOTPYKEHHOE B HUX
TEJo

Uroro no pazneny 21 |1 2

Pazzaen 5. Pabora u momtHOoCcTh. DHeprus (12 gacos)

5.1. [Pabora mmomHoCTh | 3 - - http://fipi.ru/otkrytyy-
bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti
52 11 5 5 https://resh.edu.ru/ http://school-collection.edu.ru
- | 1IpOCTBIC - http://fcior.edu.ru http://www.fizika.ru
MCXaHM3MBI http://college.ru/fizika/ http://www.school.mipt.ru
5.3. | Mexanunueckas 4 1 -
SHEpPrus
Wroro no pazneny 12 |1 2
PezepBHOE BpeMs 2 - -
WrtoroBass KOHTpodbHAsA || 1 -
pabora
OBILEE KOJIMYECTBO (68 5 12
JACOB
110 ITPOTPAMME



http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://college.ru/fizika/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://www.school.mipt.ru/

TEMATHUYECKOE TINIAHMPOBAHHUE 8 KJIIACC

Ne |  HaumenoBanue | KommuectBo OnexTpoHHbIe (TU(GPOBEIE) 00pa30BaTEIbHBIC PECYPCHI
pas3zeiioB ¥ TEM | 9acoB
/1
IIPOrpaMMBbI
BCET'0| KOHTPOJIb| [IPAKTHUYECKUC]
HbIE paboThl
paboThI
Paznen 6. TernoBeie siBneHus (28 4)
6.1| Ctpoenue n 7 1 - http://fipi.ru/otkrytyy-
CBOMCTBA bankzadaniydlyaotsenkiyestestvennonauchnoygramot
BEIIECTBA nosti https://resh.edu.ru/
http://schoolcollection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru
6.2| TertoBbie 21 1 3
MIPOIIECCH
Hroro mo pasneny 28 |2 3

Pazzen 7. Dnekrpuveckre U MarHuTHbIe siBiieHus (37 1)

7.1 DnexTpudeckue 7 1 - http://fipi.ru/otkrytyy-

3apsIBL. bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti

3apspKeHHBIC Tella U https://resh.edu.ru/ http://schoolcollection.edu.ru

HMX B3aMOJIENCTBHE
http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru

7.2| ITocTOosTHHBIN 20 |2 8
BIIEKTPUYECKU N
TOK
7.3| MarauTtHbIE 6 1 2 http://fipi.ru/otkrytyy-

SIBJICHUSA bankzadaniydlyaotsenkiyestestvennonauchnoygramot
nosti https://resh.edu.ru/
http://schoolcollection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/

7.4 DnextpomarautHas 4 1 2

WHIYKIHS

HUroro mo pazneny 37 |5 12
PesepBroe Bpemst (3 4) |3

HWUTOI'O OBIIEE 68 7 15
KOJIMYECTBO

YACOB

TEMATHUYECKOE IINIAHUPOBAHUE 9 KIJIACC

Haumenosanue
pa3zenoB U TeM

KonuuectBo
JacoB

ONEeKTpOHHBIE
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/i IIPOrpaMMBbI BCEr0| KOHTPOJIb| [IPaKTUYE (1 poBsIe) 0Opa3oBaTEIBHBIC PECYPCHI
HBIC CKHe
pabotel | paboOTHI
Paznen 8. Mexanuueckue siBienus (40 1)
8.1. |Mexanuueckoe 10 |1 2 http://fipi.ru/otkrytyy-

IBIDKEHHE U bankzadaniydlyaotsenkiyestestvennonauchnoygramotnos

CIIOCOOBI €ro ti_ https://resh.edu.ru/ http://schoolcollection.edu.ru

ONMCAaHUS http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru

8.2 |BsaumoneiicTBue 20 (1 3 http://fipi.ru/otkrytyy-

Ten bankzadaniydlyaotsenkiyestestvennonauchnoygram
otnosti https://resh.edu.ru/ http://school-
collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru

8.3 |3akonsl coxpanenus |10 |1 1 http://fipi.ru/otkrytyy-
bankzadaniydlyaotsenkiyestestvennonauchnoygramo
tnosti https://resh.edu.ru/ http://school-
collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru

HUroro o pazueny 40 |3 6

Pasznen 9. Mexanndeckue KoiaeOaHus

(1549)

9.1 | MexaHuyeckue 7 1 3 http://fipi.ru/otkrytyy-

KOJIeOa s bankzadaniydlyaotsenkiyestestvennonauchnoygramotnos ti
https://resh.edu.ru/ http://schoolcollection.edu.ru
http://fcior.edu.ru http://www.fizika.ru

0.2 | Mexanmueckre 8 1 - http://college.ru/fizika/

BOITHEL http://www.school.mipt.ru http://kvant.mccme.ru/

3Byk http://www.escience.ru/physics http://nanoedu.ulsu.ru

Uroro no pazneny 15 |2 3

Paznen 10. DnekTpoMarHuTHOE 110JI€ U 3JIEKTPOMAarHUTHBIE BOJIHBI (64)

10.1 | DnekrpomaruutHoe | 6 1 1 http://fipi.ru/otkrytyy-

mose u bankzadaniydlyaotsenkiyestestvennonauchnoygramotnos i

3JIEKTPOMArHUTHBIE https://resh.edu.ru/ http://schoolcollection.edu.ru

BOJTHBI http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru

Wroro no pazneny 6 1 1

Paszen 11. CseroBbie siBieHus (15 )

11.1 | 3akoHbI 6 1 1 http://fipi.ru/otkrytyy-

pacnpocTpaHeHUS bankzadaniydlyaotsenkiyestestvennonauchnoygram



http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://college.ru/fizika/
http://college.ru/fizika/
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.school.mipt.ru/
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://college.ru/fizika/
http://college.ru/fizika/
http://college.ru/fizika/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://college.ru/fizika/
http://college.ru/fizika/
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti

CBCTa

11.2 |JIun3el u 6 - 1

OTNTHYECKHE
mpuOOpPHI

11.3 |Pasnoxenue 3 1 1

0eroro ceera B
CIIEKTP

otnosti https://resh.edu.ru/ http://school-
collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru

Hroro no pazaeny 15 |2 3

Paznen 12. KBanrtoBsie siBieHus (17 1)

http://fipi.ru/otkrytyy-
bankzadaniydlyaotsenkiyestestvennonauchnoygram

otnosti https://resh.edu.ru/ http://school-
collection.edu.ru http://fcior.edu.ru

http://www.fizika.ru

12.1. |Ucmyckanue u 4 - 1
HOTJIONIEHUE

12.2 | Crtpoenue aToMHOTO |6 - 1
sapa

12.3 |Slnepuble peakiuu | 7 1

Hroro no pasneny 17 |1 3

13. TloBTOpHUTETHHO-0000IIAIOIINH MOLYITH

O
13.1 |Cucremarmsamus u |9 1 -
obo01mieHre
MPEAMETHOTO
COJICpPIKaHUS 1
OITBITa
NeSTebHOCTH,
IpHOOPETEHHOTO
TIPH U3yUCHUH
BCEro Kypca
li1)36370 51
Uroro no pazneny 9 1 -
OBIIEE 102 |10 16
KOJIMYECTBO
YACOBTIO
IMPOT'PAMME

TemaTn4eckoe NJIAHUPOBAHUE ¢ YKA3aHUEM KOJIMUYIECCTBA YaC0B, OTBOAUMBIX HaA OCBOCHHUE

KaXKI0M TeMbl

7 xJjacc (68 yacos)

Ne Kon- | Mcnonb3oBanue 000pyaoBaHus HEHTPa
n/n BO €CTECTBEHHOHAYYHOH H
Tema ypoxa 94acoB | TEXHOJOIHYECKOW HarpaBIeHHOCTEH
«Touka pocrax
BBenenne 4
1 UYro uzyuaer usuka. HabmaroaeHUs U OTIBITHI. 1
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2 ®usnueckue BeanuuHsl. [lorpemnocts 1
U3MEPEHUN.
3 JlabopaTtopnas pabora Ne 1 «OnpezneneHue EHBI 1 Komrutekt ocynbl 1 000py1oBaHUS IS
ACICHUSA U3MEPUTCIBHOI'O an/I60pa» YUYCHHUYCCKUX OIBITOB
4 du3rkKa U TEXHUKA 1 KomnbroTepHoe o0opyioBaHue
IlepBOoHauYa/IbHBIE CBEIECHUS O CTPOEHUM BelllecTBA.
5) Crpoenue BemectBa. MoieKyIbl.
6 Jlaboparopuas paboTa Ne 2 1 KoMIieKT mocyasl U 060py 10BaHUS IS
« MI3mepenue pasMepoB MabIX TEID) YUCHHYCCKUX OIIBITOB
7 Huddy3us B razax, ;KUIKOCTSIX U TBEpAbIX Tenax | 1 KommnerorepHoe obopynoBanue c
BHJICO KaMepol s JeTaIbHOro
pacCMOTpPEHUSA OIlbITa, BBIBEJICHHOI'O Ha
9KpaH.
8 B3aumHOoe  mpuTsDKeHMEe M OTTankmBaHme | 1
MOJIEKYJT
9 Tpu cocrosinus Bemectsa. Paznuuus B crpoenun | 1
BEIIIECTB.
10 | IHoBTOPHUTEIIEHO-000O0IIAOIIHI YPOK ITO TEME 1 KommbrorepHoe obopymoBanue Ludposas
«CBeJIeHHs O BENIECTBE nabopaTopus yqeHudeckas (pusnka,
xuMmus, ouosorus): [udbpoBoit gaTank
TeMrepatypbsl KOMILIEKT OCY/IbI U
000pyIOBaHUS I YICHUUIECKUX OIBITOB
B3aumoneiicTBue Tel. 22
11 | MexaHn4ecKkoe IBHKCHUE. 1 KomrproTepHoe 000py/I0BaHKE C BUIEO
PaBHOMEpHOE M HEPABHOMEPHOE ABUKEHUE KaMepoi e JIETaJIbHOTO
pacCMOTPEHUA OIIbITa, BBIBEACHHOI'O Ha
12 | Ckopocts. Enunuiiel ckopocTu. 1 SKpaH.
13 | Pacyer mytu u BpemeHu nBuxeHus. Pemenne 1
3azad.
14 | SIBnenue nHepuuu. Pemenue 3aaay. 1
15 | BzanmozeiicTBue Tell. 1
16 | Macca rena. EquHuns Macchl. 1
17 | Jlaboparopnas pabota Ne 3 1 O6opyznoBaHue [UIs 1a00paTOPHBIX
«3MepeHne Macchl Tenna Ha Becax» pabOT ¥ YICHUIECKHUX OIBITOB
18 | JIaboparopHas paGora Ne 4 1 OGopynoBanue 115 J1abOpaTOPHBIX
«3mepenune oObema Tem» paloT 1 yICHUIECKHX ONBITOB
19 | [InoTHOCTH BeleCTBa. 1
20 [ Jlaboparopnas pabota Ne 5 «Onpenenenue 1 OGopynosanue Juist 1a00paTOPHbIX
IUNIOTHOCTH BEILIECTBA TBEPHAOTO TEJIay paboT ¥ yICHUIECKHUX OIBITOB
21 | Pacuet macchl 1 0ObeMa Tena Mo ero IIOTHOCTH
22 | Pemenue 3amau
23 | Ob6obuIeHne MaTepHala 1o Teme 1

«MexaHn4ecKkoe JABHMOKCHUEC, MacCCa, IMJIIOTHOCTb»




24 | KonTpoJibHasi paboTa mo Teme 1
«Mexanuueckoe aABu:keHue. Macca.

ILnoTHOCTBY

25 | Cuna. SIBnenue tarotenus. Cuiia TSOKECTH. 1

26 | Cuna ympyrocrtu. 3akoH ['yka. 1

27 | Bec tena. 1

28 | Equaune! cvutbl. CBsI3h MEXKIY CHIION TsoKecTH B | 1
Maccoi Tena.

29 | Juuaamowmertp. Jlaboparopuas paboTa 1 O6opymoBaHue Ist J1Ta00paTOPHbIX
Ne 6 «I"pamynpoBanue MPYKUHBI U U3MEPEHHUE CUIT paboT 1 y4CHHIECKUX OIBITOB
JTTHAMOMETPOM))

30 [ Croxenwue ABYX CHJI, HAIIPABJICHHBIX BJIOJHL OHOU | 1 O6opynoBanue uis 1a00paTOPHBIX paboT
prlMOfI M YYCHUYECKUX OIILITOB

31 | Cuia tpenus. TpeHue CKOJIbKEHUS. 1 OOopynoBanue  [uisi  J1abOpaTOPHBIX
Tpenue noxos. paboT ¥ yIeHUIECKUX OIBITOB

32 | Tpenwue B mpupo/ie U TeXHUKE. [10IIHITHUKH. 1

JlaBJieHre TBEPIBIX TeJl, dKUIKOCTEH U ra3os. 21

33 | JlaBnenue. EquHuLbI T1aBIICHHS. 1

34 | CriocoObl N3MEHEHNS TaBICHUS 1

35 | JlaBnenwue rasa. 1

36 | 3axown [lackamns 1

37 | JaBnenue B )KUIKOCTH U ra3e. 3akoH ITackamns 1 O6opynoBanue JUIst IEMOHCTpALUH

38 | Pacuer naBieHus Ha THO M CTEHKH COCya 1

39 | Pemenue 3amau no teme «J/laBneHue B KUIKOCTH
U Ta3e»

40 | CooObmraromue cocyapl OO6opymoBaHue TSI IEMOHCTPAIHIA

41 | Bec Bo3ayxa. AtmocdepHoe JaBieHne OGopynoBaHue I IEMOHCTPALIHI

42 | Usmepenue atmocdepHoro naBieHus. OnbIT 1
Toppuuennu.

43 | bapomerp-anepoua. AtmocdepHoe naBienue Ha | 1
pPa3IMYHBIX BHICOTAX.

44 | Pemenne 3amau 1mo Teme «CooOmrarommecs | 1
COCY/IbI

45 | MaHomeTpbl 1 O6opymoBaHue ISt AEMOHCTPAIHIA

46 | IlopmHeBoii KHUJAKOCTHOMN Hacoc. | 1
I'mpapaBnuueckuit mpecc.

47 | JlelicTBMe XKUAKOCTH M Ta3a Ha morpyxeHHoe B | 1 OGopynoBaHUEIS TEMOHCTPAIIHIA
HUX TEJIO

48 | ApxumenoBa cuia. 1

49 | [InaBaHue Tel. 1




50 | JIaboparopuas padota Ne 7 1 OGopymoBanue s Tab0paToOpHBIX paboT
«OnpeneneHue BHITAIKUBAIOIICH CHIIBI A yYCHUYCCKUX OIBITOB

51 [ Jlaboparopuas pabota Ne 8 1 OGopynoBanue 1ist 1a6OpaTOpHBIX paboT
«BpIsicCHEHHE YCIIOBUM IIJIABAHMS TEIDY 1 YyMCHUYECKHX OIIBITOB

52 | KonTpoJbHas padoTa mo reme 1
«/laBjieHHMe TBEPABIX TeJ, *KUAKOCTEH H ra3oB»

TEMA 5: PaGoTa ¥ MOIIHOCTH. DHEPrus. 15

53 | Mexanuueckas paboTa. 1

54 | MomHOCTb. 1

55 | Pemenue 3amau o Teme «Mexanudeckas padora | 1
Y MOIITHOCTB)

56 [ IIpocteie Mmexarm3mbl. Peruar. PaBHOBecue 1 O6opynoBaHue I 1aO0paTOpHBIX PadoT
CHJI Ha pbIyare 1 YUCHUYCCKUX OIILITOB

57 | MomeHT CHJIBI. 1

58 | Peryaru B TexHUKe, OBITY M IPUPOJIC. 1 O06opynoBaHue s 1aO0OpaTOpHBIX PadoT
JlaboparopHas padoTa Ne 9 1 YHCHUYECKHX OIBITOB
«BpIsicHEHUE YCIIOBHS PAaBHOBECHS phIUara

59 [ «3omoroe mpaBmiio MexaHWKH» PaBeHCTBO pador | 1 O6opynoBanue st TaOOPATOPHBIX padboT
IIPU UCIIOJIB30BAHNY MEXAaHU3MOB H yICHHICCKHMX

60 | Pemenue 3amad o teme «Y CIIOBUS PaBHOBECHUS 1
phIdaray

61 | KIIJ. JlabopaTopHnas padota Ne 10 1 O6opymoBanue ist 1abopaToOpHbIX paboT
«Omnpenenenue KII/ npu noaseme tena mno 1 YICHHUYIECKUX OIIBITOB
HaKJIOHHOH TIOCKOCTH»

62 | Kunerndeckas 1 MOTEHIIMAIbHAS SHEPTUSL. 1

63 | IIpeBpamienne d2HEpruu. 3akoH coxpaHeHus | 1
SHEPTHUH

64 | Pemenwue 3amad no teme «PaboTa, MOIIHOCTD U 1
SHEPTHSI»

65 | Pemenwue 3amay no teme «PaboTa, MOIIHOCTD U 1
SHEPTHSI»

66 | KontpoJsibHasi padoTa 1o reme « JHeprus. 1
PaGora u MOIIHOCTB)»

67 | UToroBoe moBTopeHue 3a Kypc 7 Kjiacca 1

68 | 'omoBas KOHTpoJIbHAS paboTa 3a Kypc 7 Kjacca 1




8 kiacc — 68 yacos

No
o/ Tema ypoka Kon-Bo | Hcnonb3oBanue 000pyaoBaHUs
YacoB | IIEHTpa eCTeCTBEHHOHAYYHOU U
TEXHOJOTUYEeCKOI HaIlpaBIeHHOCTEN
«Touka poctay
TemnoBble aBJeHUs (254.)
1 TexHuka 0€30MaCHOCTH B KaOUHETE (DU3HKH. 1 udposas nadopaTopus yueHU4eCKas
TennoBoe nuxkenue. Temneparypa (pusuka, xumusi, Gronorus):
[ndpoBoitnaTuuK TeMnepaTypsl
2 Buytpennss sneprus 1 Lndposas 1abopaTopus ydeHUIECKast
(pusuka, xumusi, Gronorus):
LndpoBoii TaTIYUK TeMIepaTypbl
3 CriocoObl M3MEHEHHS BHYTPEHHEW SHEPTHH 1 Lndposas 1abopaTopus ydeHUIECKast
(pusuka, xumusi, GroNOrHs):
LndpoBoii TaTIYUK TeMIepaTypbl
4 Bungs! Teronepenaun. TennonpoBogHOCTS. 1 O06opynoBaHue st 1a00OpaTOPHBIX
paboT M YUeHHYECKUX OIBITOB
) Buner Tennmonepenaun .KonBekus. 1 O6opynoBaHue It 1TaO0pPaTOPHBIX
paboT M YUeHHYECKUX OIBITOB
6 Buner tenmoniepenaun M3myuenne 1 O6opynoBanue It TaO0PaTOPHBIX
paboT M YUeHHYECKUX OIBITOB
7 KonuuecTBo TEIIOTHI. 1
8 V nenbHas TEMI0eMKOCTb. 1
9 Pacuer konmnyectBa TemnoTel. Pemenune 3anay. 1
10 JlaGopatopnas padora Nel «CpaBHeHHE 1 O6opymoBanue I Ja0OPATOPHBIX
KOJIMYECTB TEIJIOTHI IPH CMEIIMBAHUN BOJBI paboT M YYEHHYECKUX ONBITOB (Ha
pa3HOI TeMmIepaTypb» 6aze koMIiekToB st OI'9)
11 JlabopaTopHas pabora No2 «3mepenne | 1 O6opynoBanne sl J1abOpPaTOPHBIX
YIEIBbHON TEIJIOEMKOCTH TBEPAOTO TENa. paboT M yYEHHMYECKHX OIBITOB (HA
6a3e komriekToB st OI'D)
12 DHeprus TornBa. Y IeNbHas TEII0Ta CTOpaHusl. 1
13 3aKOH COXpAaHEHUs M ITPEBPALICHHS SHEPIUH B 1
MEXaHUUYECKHUX M TETJIOBBIX MPOLEccax.
14 KonTponbsnas pa6ora Ne 1 o Teme: «Temnossie 1
SIBIICHUSD).
15 ArperaTHble COCTOsIHMA BemecTa. [InaBnenue n 1 Lndposas JlabopaTopust yueHHUIeCKas
OTBEPACBAHUE KPUCTAJUIMYECKUX TEIN. (busuxa, xumust, Guonorus):
[udpoBoii maT4NK TeMIIepaTypbl
16 ]—‘paq)pn( TUIABJICHUSA u OTBEpJCBaHUA 1 L[H(l)pOBaS{ Ha60paTOpI/I$I YuCeHHUYCCKast
KPHCTALTHUECKUX Tell. V nenpHagTEnI0TA (pusuka, xumusi, GHOIOTHsL):
N — LndpoBoiil 1aTYUK TeMIepaTypsl
17 KonTponbhas pa6ora Ne 2 o teme: «Harpesanueu 1
IUTaBJICHUE KPHUCTAIIMUECKUX TEI».
18 Ucnapenue. Ilornomenue sHepruu npu ucnapenuu | 1 ObopynoBanuemis
JKUJIKOCTH U BBIICICHUE €CIPU KOHJACHCALIUY I1apa. JEMOHCTpALUi
19 Kunenne 1 ObopynoBaHue Uit AEMOHCTpaLUH




20 Brnaxnocts Bo3ayxa. CriocoObl €€ onpeaeneHusl. 1 O6GopynoBanre s J1a0OPaTOPHBIX
JlaboparopHas pabota Ne3 «3mepenue paboT ¥ y4CHHYCCKHX OIBITOB (Ha
BIQXKHOCTH BO3YXa» 6a3e kommekTos Juis OI'D)

21 VY enpHas TemioTa napoodopazoBaHus U 1
KOHJICHCAIIUH.

22 Pabora raza w mapa mnpm pacmmpenud. | 1
JlBuraresns BHYTPEHHETO CTOpaHHs.

23 [TapoBas Typ6una. KI1/] TerioBoro nuraressi. 1

24 Pemenue 3anau no reme: «Pabora raza u napa npu | 1
PaCIIUPEHUI.

25 KonTpomasras padota Ne 3 o teme: 1
«/I3MeHeHne arperaTHbIX COCTOSTHUM BEIeCTBa».

DJiekTpuuyeckue sipjaeHus (27 4)

26 DNeKTpHU3aIHsl Te MPHU COMTPUKOCHOBEHUH. 1 OGopyoBanue Wist
B3aumonencTBus 3apsKEHHBIX TEL ACMOHCTpALNI

27 DJIEKTPOCKOIL. DIIEKTPUUYECKOE MOJIE 1 OO6opymoBaHue ISt IEMOHCTPAIHIA

28 JIeTMMOCTh MEKTPHUYECKOTO 3apsiia. DIEKTPOH 1 OGopyoBaHue ist IeMOHCTPAIHI

29 CrpoeHne aTOMOB 1

30 OOBsICHEHUE AIEKTPUUCCKUX SBICHUH. 1 Oo6opynoBanue Juis  J1aOOPaTOPHBIX
[IpoBogHUKH, TOTYTPOBOJHUKU U HEIPOBOIHUKH paboT ¥ YYEHUYECKUX OIIBITOB
3NIEKTpUYECTBa

31 KonTtponrsaas padora Ne 4 1o Teme «DJIEKTpU3AIUS 1
Ten. CTpoeHue aTOMOBY.

32 DNEeKTPUUYECKUN TOK. DIIEKTPUUIECKas 1IETIh U € 1 OOopynoBanue i J1aOOPaTOPHBIX
COCTaBHBIE YaCTH. paboT M YYCHUYECKUX OIBITOB

33 DJIEKTPUYECKHI TOK B MeTasuiax. [lericTBus 1 OOopynoBanue g J1aOOPaTOPHBIX
AIIEKTpUYECKOro Toka. HampasieHue Toka. paboT ¥ YHEHUYECKUX OIIBITOB

34 Cuna Toka. EnuHMIBI CHITBI TOKA. AMIIEpMETP. 1
W3mepenue cuiisl ToKa.

35 JlaboparopHuas padota Ned «C6opka 1 O6GopynoBaHn¥ue [Uis 1a00paTOPHBIX
3IIEKTPUUYECKOM IEMH U U3MEPEHUE CUJIBI TOKA B €€ paboT 1 y4CHUICCKUX OIMBITOB
Pa3IMYHBIX Y4acTKax».

36 DneKkTpuyeckoe HarnpspKEHUE. Enunauner | 1 OOopynoBanue g J1aOOPaTOPHBIX
HaIPsHKECHUS. Boabst™merp. H3mepenue pabOT ¥ YICHUIECKHUX OIBITOB
HanpspkeHus.  JlaGopatopnas — pabora  NeS
«M3MepeHne  HampsDKeHUsT Ha  Pas3JIMYHBIX
ydacTKax 3JEKTPUUECKOU LeT.

37 3aBUCUMOCTb CUJIbI TOKA OT HAIPSKEHUSI. 1 OGopynosanue juist 1a60paTOPHBIX
DIEKTPUYECKOE COMPOTUBIIEHUE MPOBOJHUKOB. pabOT ¥ yICHUIECKUX OIBITOB
Enunuuel conpoTuBieHus.

38 3akoH OMa Juis ydacTKa Lemnu. 1 OGopynoBanue st J1abOpaTOPHBIX

pa60T 1 YUCHUYCCKUX ONBITOB

39 Pacuer CONIPOTHUBIICHUS MPOBOAHMKOB. | 1 OGopynoBanue it J1abOpaTOPHBIX

VYaenpHOe conpoTtuBieHue. Ilpumeps! Ha pacuer
CONPOTHBIICHUS NPOBOJHUKA, CUJIBI TOKA U
HaIpPsHKEHUS

pa60T " YUCHUYCCKUX OIIBITOB




40

Peocrarsl. JITaboparopnast padoTta Ne6
«PerynupoBaHue CUIIBI TOKA PEOCTATOM.

41 JlaboparopHuas pabota Ne7 «3mepenue OGopynoBanue it J1aGOPaTOPHBIX
CONIPOTHUBIICHHUS POBOAHHUKA TP TIOMOIIIN padoT ¥ YUEHUYECKUX OIBITOB
aMIiepMeTpa v BOJILTMETPay.

42 ITocnenoBarenbHOE u napasuiesibHOE Ob6opymoBanue it J1abOPATOPHBIX
COEJIMHEHNE ITPOBOIHHUKOB. paboT M YYEHUIECKHUX OIBITOB

43 Pemenne 3amau no teme: «llocimenoBarenbHoe U
napajuieJIbHOE COCIMHEHUE TTPOBOTHUKOBY.

44 PaboTa anexkTpruueckoro Toka.

45 Mo1HOCTb 3neKTprudeckoro Toka. JlaboparopHas OGopynoBanue st J1abOpaTOPHBIX
pabota Ne§ «M3mepeHne MOIHOCTH U PabOTHI paboT M yHEHHICCKUX OIBITOB
TOKA B JIEKTPUYECKOH JIAMIIE».

46 Enunnna paboTsl 2IEKTPUYECKOTO TOKA,

MIPUMEHSIEMbIC Ha MTPAKTHKE.

47 HarpeBanne npoBOTHUKOB 3JIEKTPUIECKUM TOKOM.
3akoH oy - JIenna

48 Konpnencarop O6opynoBanue masi  1a00OpaTOPHBIX

paboT 1 yUEHHYECKUX OIBITOB

49 Jlammia HaKaTUBaHUS. DJIEKTPUUECKHE O6opynoBaHue I IEMOHCTPAIIHA
HarpeBarebHble TPUOOPHI.

50 KopoTkoe 3ambikanue. [1naBkue npenoxpaHuTesu. O6opynoBaHue I IEMOHCTPAIIHA

51 [ToBTOpEeHUE TEMBI « ITEKTPUICCKUE SIBICHUS.

52 KontponpHas  pabota Ne 5 1o  Teme
«DNEKTPUYECKHE SIBIICHUSY.

53 MarnuTHoe nojie. MarHuTHOE MoJie MPSIMOTO TOKA. O6opynoBanue Uit IEMOHCTPALUH
MaruutHble TUHUY.

54 MarunuTtHOE noJie KaTYIIK{ c
TOKOM.DJIEKTPOMAarHUThl U UX IPUMEHEHHE.

55 IlocTossHHBIE ~ MarHuThl.  MarnutHoe  molie ObopynoBanue st 1a0OPAaTOPHBIX
ITIOCTOAHHBIX MArHuToOB. pa6OT u yquI/IquKI/IX OIIBITOB

56 MarnuTHO€e noje 3emin.

57 JlelicTBME MarHuTHOTO MOJISE Ha TPOBOJHUK C ObopynoBanue st 1abOPaTOPHBIX
TOKOM. DnekTpoasuraresb. JlaboparopHas padota pabOT ¥ yICHUIECKUX OIBITOB
Ne 9 «3yueHue >3eKTpuYeCcKOro IBUraTest
MTOCTOSTHHOTO TOKay.

58 KontponeHast pabora Ne 6 mo  Teme:

«DNEeKTPOMArHUTHBIC SIBICHUSD.
CetoBbie siBienus (9 4) OGopynoBanue i J1abOpaTOPHBIX
pa60T " YUCHUYCCKUX OIIBITOB

59 Ucrounuku ceera. Pactipoctpanenue ceeta

60 Buaumoe nBrxeHne CBETHI

61 OTtpaxkeHue cBeTa. 3aKOHbI OTPaKEHHs CBETa

62 [Tnockoe 3epkano

63 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHHUS CBETA




64 JIunzbl. OnTHYecKas Cujia JTMH3bI OGopynoBaHue sl IEMOHCTPALH

65 N3o0paxkenusi, naBaeMble TuH301. JlabopartopHas OGopynoBanue it J1TabOPaTOPHBIX
pabota NelO«llomydenre n300pakeHus C MOMOIIb paboT 1 y4CHUYECKUX OIBITOB
coOuparomiei TMH3bDY

66 I'na3 u 3penue. [loBTOpUTEIEHO-0000IIAFOIINI 1
ypok 10 TeMe «CBETOBBIC SBICHUS

67 Kontponbnas padota Ne7 o teme «CBeTOBBIE 1
SIBIICHHSD

IoBTopenue (3 4.)

68 [ToBTOpenue marepuana ¢pusuku 8 Kiacca. 1
69 HroroBas koHTpoJbHAs padoTa 3a Kypc 8 kmacca | 1
70 AHanu3 UTOroBoi KOHTPOJIBLHOU paboThI 1
9 kaacc (102ugaca)
Hcnons3oBanue 000pyI0BaHUS
Komso | LIEGHTpA  €CTECTBEHHOHAYYHOU U
4acoB %1 %1
No Tema ypoxa TEXHOJIOTMYECKON HAITPaBICHHOCTEH
«Touka pocta»
/1
3akoHbI B3auMojeiicTBus u aABm:kenus Teua (30 yacos)
1 MarepuanpHas Touka. Cuctema oTcuera. 1
2. [Tepemernienune 1
3. Omnpenenenre KOOPAUHATHI ABMKYIIETOCS Tea. 1
4 [lepemenienue npu NpssMOIMHEHNHOM PaBHOMEPHOM 1
JBUKEHUU.
5. Pemenue 3amau
[IpssMmonuHeHOE PaBHOYCKOPEHHOE nBuxenue. | 1
Yckopenue.
7. Ckopoctb IIPSMOJIMHEMHOTO paBHOyCcKopeHHoro | 1
nsuxkenus. ['paduk ckopoctu
8. Pemenne rpaduyeckux 3aaau 1
[epemernienue mpu NPsIMOIMHEHHOM PaBHOYCKOPEHHOM 1
JBHKCHUH
10. [epememnienue Tena npH NPSIMOIMHEHHOM paBHOYCKOpeHHOM | 1
JBIKEHHH 0€3 HayaJ bHON CKOPOCTH
11. JlaGoparopHas padora Ne 1 1 OGopynoBanue st 1a00paTOPHBIX
«HccnenoBanue paBHOYCKOPEHHOTO JIBUYKEHMsI Oe3 paboT M YICHUYECKHX OIBITOB
HAYaJIbHOH CKOPOCTH»
12. Pemenue 3amau 1
13. Kontponbhas padora Ne 1«[IpsimonuueiiHoe 1BUKEHUE 1
14. OTHOCHTEIIFHOCTE JBHKEHUS. 1
15. Wnepunanshbie cuctems! otcuera. [lepssiii 3akonHbr0TOHA 1
16. Bropoii 3akon HetoToHa 1




17. Tpernii 3akon HetoToHa 1
18. CBoOonHOE majeHue Tein 1
19. JIBr>keHune Tena, OpOIIEHHOTO BEPTUKAIBHO BBEPX. 1
HesecomocTs
20. Jlaboparopuas pabota Ne 2 1 ObopynoBanue g J1a0OpPaTOPHBIX
«M3amepenne yckopeHusl CBOOOJHOTO TaICHHUSD) paboT M yUeHHYECKUX OIBITOB
21. 3aKOH BCEMHUPHOTO TATOTEHUS 1
22. YckopeHue cBOOOIHOrO NaAeHus Ha 3eMJie U IPYTUX 1
HEOECHBIX TeNax.
23. [IpssMonuHeliHOE U KPUBOIUHEHHOE IBIKEHUE. J[BIDKEHNE 1
Tela MO OKPY)KHOCTH C IMOCTOSIHHOW IO MOAYJTIO CKOPOCTBIO.
24. Pemrenue 3aga4 1
25. Nmnynse Tena. 3aKoH coxpaHeHHs] UMITyJIbca 1
26. PeaktuBHOE ABMKEHNE. PaKkeThl. 1
217. BbIBOZ 3aKOHA COXPaHEHUS! MEXAaHUUYECKON SHEPTHUMU. 1
28. Pemenne 3amay. [logroroBka k KOHTpobHOU padoTe Nel 1
29. KontponbsHast padora Ne 2 «3akoHBI B3aWMOIEHCTBHUS U 1
JIBYDKEHHS TEI
30. Pabora Hax ommbkaMu 1
Mexanuyeckue KoJjie0aHus U BoJHbI. 3BYK.(16 yacoB)
31. KonebarensHoe nemkenne. CBOOOTHBIC KOJICOAHS 1 O6opymoBanue sl J1a0OPaTOPHBIX
paboT M YUCHHYECKUX OIBITOB
32. Bennuunsl, XapakTepr3yIome Koe0aTelbHOe ABUKCHUE 1 O6opymoBanue sl J1a0OPaTOPHBIX
paboT M YUeHHYECKUX OIBITOB
33. JlabopaTopHast padora Ne 3 1 OGopynoBaHue s J1abOPaTOPHBIX
«HccnenoBanne 3aBUCUMOCTH TIEPHOJIA M YaCTOTHI paboT ¥ yUeHUYECKUX OIIBITOB
CBOOOTHBIXKOJIEOAHHI MAaITHUKA OT JJIMHBI €T0 HUTH»
3atyxaromue konebaHus. BeiHyKIeHHbBIE KOTeOaHusl.
34-39
Pe3onanc.
PacripocTpanenue konebanwii B cpeae. BomHBI
[nuna BoiaHbl. CKOPOCTh PACIPOCTPAHEHHS BOJIH.
Pemenue 3anau.
Wcrounnkn 3ByKa. 3ByKOBbIE KOIEOaHUS OGopynoBaHne sl J1abOpPaTOPHBIX
paboT ¥ YUCHHYECKUX OIBITOB
40. Bricora, [TeMOp] 1 TpOMKOCTB 3ByKa 1
41. PacnipocTpanenue 3Byka. 3ByKOBBIE BOJIHBI 1 ObopynoBanue s J1a00OpPaTOPHBIX
paboT M YUCHUYECKUX OIBITOB
42. Pemenne 3amay. [logroropka kK KOHTpOIBHOM padoTe Ne3. 1
43. Kontponbhas pabora Ne 3 1
«MexaHnueckre KojaeOaHus U BOJTHBL 3BYK»
44, Pabora Hax ommbOkamu. 1
45. OrtpaxeHue 3ByKa. 3ByKOBOM PE30HAHC. 1
46. 3amuTa MUHUA-TIPOEKTOB IO TEME 1

«MexaHn4ecKre KoieOaHus U BOJIHEL 3BYK>>




JuekTpoMarauTHoe noJie (20 yacos)

47. MarzutHoe none 1 ObopynoBanue st J1aOOpaTOPHBIX
paboT U YUSHUYECKUX OIBITOB
48. Hampapyienue Toka v HanpaBJIeHUE JTMHUN €r0 MAarHUTHOTO 1
oISt
49, OOHapyKeHHe MarHUTHOTO TIOJIS TI0 €ro JICHCTBHIO Ha 1
3JeKTpUUecKuil TOK. IIpaBuio neBoi pyku.
50. WNHnykius MarHuTHOTO TOJIsl. MarHUTHBIN TOTOK 1
51. Pemenue 3anau. 1
52. SBneHune >IeKTPOMAarHUTHOM UHTyKITUU 1 O6opynoBaHue IS IEMOHCTpaui
53. Jlaboparopnas pabota Ne 4 1 ObopynoBanue it J1aOOpaTOPHBIX
«M3yueHue IBICHUS JICKTPOMArHUTHOW UHIYKITHNY paboT U YUSHUYECKUX OIBITOB
54, Hanpasnenue nnaykunonHoro Toka. IIpasuio JleHua. 1
55. SIBneHne caMOMHTyKITUH. 1
56. [MonyueHue u nepepaya NEPEMEHHOrO 3JISKTpUIecKoro Toka, | 1
Tpanchopmartop
S7. ONEeKTPOMAarHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJTHBI 1
58. Konebarensabiit koHTYp.[loMydeHue 31eKTpOMarHuTHBIX 1
KoseOaHui
59, [TpuHIMIIBI paInOCBA3U U TEIEBUIECHUA. 1
60. DJIeKTpOMarHuTHas IPUPO/Ia CBETA. 1
61. [Ipemomnenne cBera. @Du3nWyeckuii CMBICT  TMoKazarems| 1 O6opymoBanne s J1a0OPaTOPHBIX
npenomienus. Jlucnepcus paboT M YUCHHYECKUX OIBITOB
62. IBera Tem. 1
63. THIIBI OITHYECKUX CIIEKTPOB. 1
64. [ormnomenre u ucyckaHme CBeTa aTOMaMH. 1
65. [ornomenune n ucryckanue cBera aromamu. [Iponcxoxaenue | 1
JIMHEMYATBIX CIIEKTPOB.
66. KonTponsHas pabora Ne4 « DeKTpOMarHMTHOE IOJIEY 1
Crtpoenne atoma u atoMHoro siapa (20 yacos)
67. PannoakTuBHOCTE. MoOen aToMoB 1
68. PanmoakTHBHBIE MTPEBpAIIEHUST ATOMHBIX SIIED. 1
69. JKCIIepUMEHTAIBHBIE METO/IbI UCCIIEIOBAHMS YACTHII. 1 KomMmrproTepHOEe 000pymoBaHme
70. Perenne 3aaa4 mo Teme «PaTuoakTHBHbBIE MTPEBPALICHUS 1
ATOMHBIX S7ICP»
71. OTKpBITHE TPOTOHA U HEUTPOHA. 1
72. CocTaB aTOMHOIO sipa. SlAepHbIe CUTBI. 1
73. Oueprus cBsizu. edekr macc. 1
74. [lenenue sanep ypana. LlenHas peakuusi. 1
75. JlabopaTopras pabora Ne 5 1
«3ydueHune aeneHus sypa aToMa ypaHa 1o gororpadun
TPEKOBY
76. Anepubiii peaxkrop. [IpeoOpazoBanue BHyTpeHHEH >HEPrUH 1 KommnbrorepHoe 0bopyioBanne

ATOMHBIX SiIEp B DJEKTPUYECKYI0 JHEpPruio. ATomHas
SHEpreTUuka




77. Buonoruueckoe nelicTBre paaraniy. 3aKoH paanoakTuBHoro (1
pacmaja
78. TepmosnepHas peaxius 1
79. Pemenne 3agau. [lonroroBka Kk KOHTPOILHOH paboTe 1
No5.«CTtpoeHne aToMa M aTOMHOTO siipay

80. Kontponbshas pabora Ne S«CtpoeHue aToma U aTOMHOTO sipay» |1

81. PaGora Hax ommoOKkamu. 1

82. Pemenue 3agay. [loAroropka kK MTOrOBOM KOHTPOJIbHOM padote. |1

83. Pemenue 3agay. [1oAroropka kK MTOrOBOM KOHTPOJIbHOM padote. |1

84. Pemenne 3amay. [logroroBka K UTOroBOM KOHTPOJIRHOU padore. |1

85. Wrorosasi kKoHTpoOJIbHAs padoTa 1

86. Pabora Hayx ommoOKkamy. 1

Crtpoenne BcesieHHoii (7 4acoB)

87. Cocras, cTpoeHHE 1 MPOUCXOoXKIeHne COTHEUHON CHCTEMBI 1 KomrmproTepHoe o0opymoBanme
88. bonpmme mmaneTsr COTHEIHON CHCTEMBI 1 KommproTepHoe obopynoBanme
89. Maisie Tena CoTHEYHON CUCTEMBI 1 KomMmmproTepHoe 00opymoBanme
90. Crpoenne, n3nydacHue u dBororus CoHIA U 3BE3]] 1 KomMmmproTepHoe 00opymoBanme
91. Crpoenue u 3BomONuUs Beenernoi 1 KomMmmproTepHoe 00opymoBanme
92. [ToBTopenue mo Teme «CtpoeHue Beenmennoi» 1 KommproTepaoe 00opymoBanme
93. 3akIrounTeNbHOE 3aHsTHE TT0 TeMe «CTpoeHune BeeneHHo» 1 KommproTepHoe 00opymoBanme
94.-  |MroroBoe moBTOpeHUE 3a Kypc GU3MKH 7-9 KIlaccoB 9
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA II0 ONMCAHWIO HX XapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIoIlleM MHUpe, B TOM uucie (u3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 33Jauy B y4EOHYIO, BBLAEATh

CYyILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBIICHUI

1.4

OTIMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3UYCCKHE SBIICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OIMUCAHWU MPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEJIHYUH, WX
0003HaYCHHS U CAUHUIIBI (PU3HMYECKUX BEIIMYWH, HAXOAUTH (DOPMYJIBI,
CBSI3BIBAIOIIME JaHHYIO (DU3HYECKYI0 BEIHYMHY C JAPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpadUKd  H3YUYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (l)I/ISI/I‘IeCKI/Ie SABJICHUA W ITPOLECCHI,
HCIIOJIB3Yysd H3YYCHHBIC 3aKOHBI, IIpU J3TOM JaBaTb CJIIOBECHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (U3UYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
yuciae M B KOHTEKCTE CHUTyallMHd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB c¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SBICHUHN, (PU3MUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiaTb paC‘léTHLIe 3aga4du B 1 -2 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/ISI/I‘ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a

YCIOBUA 3aJa4ud  3allUMCbIBATH KPATKOC YCIIOBHC, TIOJACTABJIATH




¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJUTH PACUEThI, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOMMBIC JUIS PEIICHHs 3a]a4, OLlEHUBATh

PEAUTUCTUIHOCTD TIOMYICHHOU (PU3MYECKON BEIIMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOMKHO PELIMTh IPU I[OMOIIU
(i)mnqecxnx METOOOB, B OIHCAaHHUMU HCCIICAOBAHUSA  BbIACIATH
IpOBEpsieMOE  MpPEANoJOXKeHHue  (TUIoTe3y),  pa3auyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI PE3yibTaT, HAXOJUTH OLINOKHA B

XO0J¢€ OIibITa, ACJaTb BBIBOJBLI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SIBICHUM WU
(¢bu3uYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

000py/10BaHus, 3alIUChIBATh X0/ OMBITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHHsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
uU(POBBIX NMPUOOPOB, 3aMUCHIBATh MOKa3aHHA NPUOOPOB € yUYETOM

3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJUTHh  HCCIEOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHMUIA,
y4acTBOBaTh B IUTAHMPOBAHMU Y4E€OHOTO HCCIIEIOBAaHMS, COOMpaTh
YCTAHOBKY M BBINOJHATh U3MEPEHHUS, CIEys MPEITOKEHHOMY IUIaHY,
(bUKCUpOBaTh PE3YNIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIC MTPEIJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBaHHUA

1.12

IPOBOJAUTH KOCBEHHbIE H3MEpeHUs (PU3NYECKHX BEJIUYUH, CIIEays
NPEI0KEHHOW MHCTPYKIMH: MPU BBIOJIHEHUU U3MEPEHUN cOOMpPAaTh
9KCMEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIYHCISATH 3HAYEHHE HCKOMOU

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaTb IIPUHIOUIIBL HeﬁCTBHH HpI/I60pOB Hn TCXHHYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb MPUHIHIIBI JeNCTBUSA N3Yy4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBIO HX OIIMCAaHMUA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaxX (1)I/ISI/I‘IGCKI/IX SIBJICHUI n

HeO6XO,[[I/IMLIC (bI/I3I/I‘-IeCKI/Ie 3dKOHBI U 3dKOHOMCEPHOCTHU

1.15

NPUBOJUTH TpUMeEphl (HAXOOUTh HMHPOPMALMIO O MpUMepax)

MMPaKTUICCKOT'0 UCIIOJIb30BAHHUA (I)I/ISI/I‘-ICCKI/IX 3HaHU# B IIOBCEIHEBHOM




KU3HH Juis  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpalieHuu ¢
npubopamMu ¥ TEXHUYECKHMMH YCTPOMCTBAMHU, COXPAHEHUS 3/10POBbS U

COOJTIO/ICHHSI HOPM IKOJIOTMYECKOTO OBEACHUS B OKPY)KaIOIIEH cpefie

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIICNIATE MH(DOPMAIUIO, KOTOpas SBISETCS NPOTHBOPECYMBON HITH

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BAThH pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpXKaHus,
CIpaBOYHBIE MaTepuaybl, pecypcel cetn VHTepHeT, BIaIeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B IPYI'yIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpPMAIMH (U3HIECKOTO
COJIEpXKaHUs, B TOM YHCJIe MyOIHMYHO AeNaTh KpaTKUe COOOIIEHHUS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, NpU 3TOM
rpaMOTHO HCMOJIb30BAaTh HM3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IaTh BRICTYIJICHUE MPE3eHTalLluei

1.19

MIPHU BBITIOJTHEHUH YU4EOHBIX NMPOEKTOB U MCCIEI0BAHUN paCIpeesTh
00513aHHOCTH B IPYNIIE B COOTBETCTBUU C IOCTABICHHBIMH 33/1a4aMH,
CIIEUTHh 32 BBINOJHEHHEM IUIaHA JIEWCTBUM, a/IeKBaTHO OIIEHUBATH
CcOOCTBEHHBI BKJaJ B JEATENBHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aNMO/IeHCTBIE, YYUTHIBAs MHEHHE

OKpPY>KaIOIIHUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1.1

HCIIOJIb30BaThb MOHATHA

1.2

pa3ianyaTh SABJICHUA IO OINHNCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘ICCKO€ SABJICHUC

1.3

Ppacno3HaBaTh IMPOSABJICHUC HU3YUYCHHBIX (I)I/I3I/I‘-IGCKI/IX SIBJICHUHU B

OKpyxxaromeM MHUpC, B TOM YHCIIC (I)PBPI‘ICCKI/IC SAIBJICHUSI B TIPHUPOAC,




MPU 3TOM TEPEBOJUTH MPAKTHUECKYIO 33734y B Y4eOHYIO, BBIIACTATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKHM) PU3NICCKUX SIBICHUI

1.4

ONMCBHIBATh H3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBICHUS,
UCTIONB3YSl (U3NYECKHUE BEIWYMHBI, TNPH OMHCAHUU IPABUIHHO
TPaKTOBaTh  (PU3MYECKWIA  CMBICT  HWCHOJB3YEeMBIX  BEJIHYHH,
0003HaueHHS ¥ €AMHUIBI (PU3UYECKUX BEIMYNH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTH  TIpaUKHM  HM3YyYEHHBIX  3aBUCUMOCTEH

(bMBUYECKUX BEJIMUMH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3UYECKUE SIBJICHHUS M IPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHBI, IMPU 3TOM JIaBaTh CJIOBECHYIO
GbopMyTUPOBKY 3aKkOHa W 3alHCHIBAaTh €r0  MaTeMaTHYeCcKoe

BBIpaXKEHUE

1.6

00BACHATH (hU3MUECKHE MPOLIECChl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHUPOBAHHOTO  Xapakrepa:
BBIABIIATH HpH‘—IHHHO-CJIeJICTBeHHBIe CBsI3U, CTpOI/ITI) O6T)$ICHCHI/IG n3 1
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIbI0 | — 2 H3y4eHHBIX CBOWCTBA

(busnueckux ABIeHUH, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

peuarb pacu€THbIC 3a7a4u B 2 — 3 JEHCTBUS, UCIIOJB3Ys 3aKOHBI U
(dhopmyIibl, CBA3BIBAONINE (PU3HUECKHE BEJIMYMHBI: HA OCHOBE aHAJIN3a
yCIIOBUS 33/1a4M 3allMChIBATh KPATKOE YCIIOBUE, BBISBISATH HEAOCTATOK
JAHHBIX JJIs pelleHus 3aJadyd, BbIOWpaTh 3aKOHBI U (OPMYIIbL,
HEoOXOouMBbIe JUIsl €€ pelleHUs, MPOBOAUTH PacuéThl U CPAaBHUBATH
MOJIyYeHHOE 3HAaueHHEe (PU3UUECKONW BEIMYMHBI C W3BECTHBIMU

JaHHBIMH

1.8

paciIo3HaBaThb l'IpO6J'IeMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIB3YS OIIMCAHUC UCCICAOBAHUSA, BBIACIIATD
IMPOBECPACMOC IIPCAIIOJIOKCHUC, OLCHHBATL IIPABUJIBHOCTL IIOPAAKa

IMPOBCACHUA UCCIICAOBAHUA, JCJIaTh BbIBOIbI

1.9

IPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (PU3MYECKUX SIBICHUHA WIIN
¢u3nyeckux  CBOMCTB  Teln:  (QOpPMyIUpOBaTh  MpPOBEpsieMble
OpPEANoNoXKEeHUs,, coOuparh  YCTAHOBKY M3  MPEUI0KEHHOTO

O60py,Z[OBaHI/I$I, OIIMChIBATH XO/ OIIbITa U Q)OpMYHPIpOBaTL BBIBObI

1.10

BBIINIOJIHATL HPSAMBIC HU3MEPCHHUA C HCIOJIb30BAHUCM AHAJIOTOBBIX

HpI/I60pOB 1 JaTYUKOB (I)I/I3I/I‘-ICCKI/IX BCJIMYNH, CPABHUBATDH PC3YJIbTAThI




M3MEPEeHUH ¢ y4€TOM 3aJaHHOU a0COJIFOTHOM MOTPEUTHOCTH

1.11

MPOBOJUTH  HMCCIEIOBAHME 3aBUCUMOCTH  OIHOM  (hU3MUECKOi
BEJIMYMHBI OT JPyrol C UCIOJIB30BAHUEM IPSMBIX H3MEPECHMIA:
IUIAHUPOBaTh HCCIIEJOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHusi, clexys  NOpeJIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3yAbTaThl MOJYYCHHOH 3aBHCHMOCTH B BHJE TAOJHII U TPaHKOB,

ACJIaTh BBIBOABLI 110 PE3yjIbTaTaM HUCCICAO0OBAHMA

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MEpeHUs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss NpPEeNOKEHHOM HHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHoCTH mpu  paboTe cC

1a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHLHUIIBI JIEHCTBUS HU3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCHIOJb3YS
3HaHMSI O CBOMcCTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3uIecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHHUYECKHUE YCTPOICTBA U HM3MEPUTENIbHbBIE
MpUOOPHI MO0 CXEMaM U CXeMaTHUYHBIM PUCYHKAM, COCTaBISTh CXEMBbI
JNEKTPUYECKUX 1eNeld ¢ TMOCIeNOBaTeIbHbIM U  TapaJlIeIbHbIM
COCIMHEHUEM  DJIEMEHTOB, pa3iuyas YyCJIOBHbIE O0O3HAUYECHUS

OJIEMECHTOB JJICKTPHUUYCCKUX neremn

1.16

OPUBOJIUTH TMpUMEpbl  (HaXOAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUsI (PM3MUYECKUX 3HAHUH B MOBCETHEBHOM
KU3HU Juia  oOecrieyeHus Oe30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.17

OCYIICCTBJIATDH IMOUCK I/IH(bOpMaI_II/II/I (1)1/131/1%01(01‘0 COACPIKaHUA B CCTHU
I/IHTepHCT, Ha OCHOBC HMCIOIIUXCA 3HaHUH U HYTéM CpaBHCHUA
JOTIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABIIACTCA HpOTHBOpG‘H&BOI’I WJIA MOXET OBbITh HGHOCTOBepHOﬁ

1.18

UCMOJb30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JIUTEpaTypy (U3NYECKOTO COJEep)KaHUs, CIPaBOYHBIE
Marepuansl, pecypchl cetu VHTepHeT; BuazeTe  NpuémMamu

KOHCIICKTUPOBAHUA TCKCTA, Hp606p3.30BaHI/ISI I/IH(i)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B APYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mmas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (PH3UIECKOTO
COJIEp’KaHUsA, B TOM UHUCIE IyOJWYHO MPEACTaBIATh PE3YIbTaThl
IIPOCKTHOM WJIM HUCCJENOBATEIBLCKOW JEATEIBHOCTH, IIPH 3TOM
IPAaMOTHO HCIIOJIb30BAaTh W3Y4YEHHBIM IOHATUHHBIM anmapar Kypca

(U3MKH, COPOBOXKAATH BHICTYIICHHE MTPE3CHTALINCH

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HHU3HUECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBIIOJHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICITCIBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pasiinydaTtb ABJICHHUA II0 OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIMIUX JAHHOEC (1)I/ISI/ILIGCKOG SIBJICHHUC

1.3

pacrno3HaBaTh MPOSIBICHWE W3YYCHHBIX (U3UYECKUX SBICHUI B
OKPY)KaIOIlleM MHUpE, B TOM uucie (GU3NYECKUE SIBICHUS B MPUPO/IE,
IpU ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PUINUECKUX SBICHUI

1.4

ONMCBHIBATH H3y4YEHHbIC CBOMCTBA Tel W (U3MYECKHE SIBJICHUS,
UCNOJB3Yys (U3UYECKUE BEJIWYHMHBI, IPU ONMCAHUM TMPABUIBHO
TPakTOBaTh  (PU3MUECKMII  CMBICT  HCHOJb3YyEeMBIX  BEJHYUH,
0003HaueHHs ¥ €ANHUILB! (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYIrUMH
BEIMYMHAMH,  CTPOMTb  TpadUKd  H3YYEHHBIX  3aBHCUMOCTEH

(I)I/ISI/ILIGCKI/IX BCINYNH

1.5

XapaKTCpPU30BaTh CBOICTBa TECII, (I)I/I3I/I‘{CCKI/IC SABJICHUSA W TPOLCCCHI,

HUCIIOJIb3YSAT HU3YYCHHBIC 3aKOHBbI, IIpU 3TOM HOaBaTb CJIIOBECHYIO




(GOpMyITHMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTUYeCKOe

BBIPaKEHUE

1.6

00BSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh [IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOrMYEecKUX IaroB C NOMOIIbK 2 — 3 H3YyYEHHBIX CBOWCTBa

(bu3nvecKuX ABICHUN, (PU3NICCKUX 3aKOHA M 3aKOHOMEPHOCTH

1.7

pemiate pacu€THbIE 3agaud (OmMMparomuecs Ha cucremy u3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKOHbl U (OPMYJIbI, CBSI3bIBAIOIINE
(du3nyeckue BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHS 3aJa4d
3alMChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIOIIME  WIIU
130bITOYHBIE aHHBIE, BEIOWPATh 3aKOHBI U (OPMYIIbI, HEOOXOIMMBIE
JUIS pellIeHusi, MPOBOJUTH Pacu€Thl U OIEHUBATh PEATMCTUYHOCTH

MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BETHUUNHBI

1.8

pacrio3HaBaTh NHpPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IOMOIIU
(U3NYECKUX METOJIOB, HCIOJB3Ys OMHCAHUE WCCIIEI0BAHUS, BBLICIAThH
MIPOBEPSIEMOE  TPENOIOKEHHE, OLICHUBATh MPABUIBHOCTh MOPSIAKA
MPOBENCHHUS UCCIIECAOBAaHUs, [ENaTh BBIBOJbI, HWHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOIEHUH 1 OTIHITOB

1.9

IPOBOAWUTE OIIBITEI 110 Ha6J'IIOI[eHI/IIO (1)I/ISI/I‘IGCKI/IX SIBIICHUN WA
(bHSPI‘IeCKI/IX CBOMCTB TEJI: CaMOCTOSATCSIBHO CO6I/IpaTI:> YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,I[OBaHI/I$I, OIIKMCBIBATh XOJ OIIbITa U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOJIUTh TPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX HW3MEPEHUH,
ompeneNssi CpelHee 3HAYCHUE H3MepsieMOd BennvyuHbl (PoKycHOe
paccTosiHue coOMparomel JUH3bI), 000CHOBBIBaTh BBIOOP crocoOa

U3MEpEeHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

IPOBOJUTH HCCIEOBAaHUE 3aBUCUMOCTEN (DU3MYECKUX BEIMYUH C
UCIIOJIb30BaHUEM MPSAMBIX HU3MEPEHHi: IUIAHUPOBATh MCCIEJOBAHUE,
CaMOCTOSITEJIbHO COOHMpaTh YCTaHOBKY, (PUKCHpOBaTh pe3yibTaThl
HOJy4eHHOM 3aBUCHUMOCTH (M3MUECKUX BEJIMYMH B BHJE TaOIULIU

rpa(bI/IKOB, ACJIaTh BBIBOJBI IO pE3YJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOIUTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€‘CKI/IX BCIIMYHH:
IIaHUPOBATh U3MCECPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbBHYHO YCTAHOBKY

U BBIIOJHATE HWU3MCPCHUA, CICAYS HpCI[HOH(CHHOﬁ HHCTPYKIUH,




BBIYUCIIAITh 3HAUCHUC BCJIHWYMHBI W AHAJIUM3UPOBATL IMOJIYYCHHBIC

pe3yJAbTAThI C YYETOM 3aJaHHOM MMOTPEIITHOCTH U3MEPEHU I

1.13

coOmogaTh MpaBWjia TEXHUKM Oe30macHOCTH Tpu  padore ¢

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIC TPHU3HAKK HM3YYEHHBIX (DPU3MUECKHX MOJeNeit:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPIOE TEJNO, TOUYCUHBIH HCTOYHHUK
CBETa, Jyd4, TOHKas JIMH3a, IUIAHETapHas MOJAEIb aTOMa, HYKIOHHas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3YyYEHHBIX HNpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJIb3YS
3HaHMSI O CBOMCTBax (PU3MUYECKUX SBJICHHMM U HEOOXOIUMBIE

(u3nueckrne 3aKOHOMEPHOCTH

1.16

HCIIOJBb30BATh CXEMbl M  CXEMaTUYHbIE PUCYHKHM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIIBHBIX npuOopoB u
TE€XHOJIOTMYECKUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOCHUS U300paKEHUN B TIOCKOM

3epKaie ¥ cOOMparomIei JTnH3e

1.17

MPUBOIUTE TPUMEPHl (HAXOIWUTh HWH(POpPMAIMIO O TpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B IOBCEHEBHOM
KU3HU JUIa  oOecrmiedyeHus Oe30MacHOCTH Tpu  OOpalleHuH C
npubOpaMH U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U

CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O IIOBCACHUSA B 01<py>1<a}0mel71 cpeac

1.18

OCYILIECTBIISATh MOUCK UH(POpMAIUU (PU3MUECKOTO COACPKAHUS B CETU
Wurtepner, camocTosiTeibHO  (OPMYIUpPYs TOMCKOBBIM  3ampoc,
HaXOJWTb TIYTH  OMNpPENEJCHHUS  JIOCTOBEPHOCTH  TOJYyYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJHUTENbHBIX

HCTOYHHMKOB

1.19

UCMOJb30BaTh IPU  BBINOJHEHUM Y4eOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JIUTEpaTypy (GHU3MYECKOTO COJIEp)KaHus, CIPaBOYHbIE
MmaTtepuainsl, pecypcbl cetu MHTepHer; Bmagets  npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus WHGOpPMALMU U3 OHOMN

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO31aBaThb COOCTBEHHBIC ITMCBMCHHEIC U YCTHBIC COO6IJ.[€HI/I$I Ha
OCHOBC HH(bOpMaIlI/IH N3 HCCKOJBKHX HNCTOYHHKOB (pmnqecxoro

COJCpIKaHuA, l'[y6J'II/I‘-IHO MNPEACTABJIAThL PE3YJIbTATHI HpOCKTHOﬁ nimn




HCCIEAOBATEIIbCKOM  JEATEIbHOCTH, IPU  3TOM  T'PaMOTHO
HCMOJIb30BATh U3YYEHHBIN MOHATHIHBIN aIllapar u3y4aeMoro pasziena
(GU3MKH M COMPOBOXKJATh BBICTYIUICHHWE IpPE3CHTAIle ¢ Y4E€TOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

NP BBITIOJIHEHUHM YYE€OHBIX TPOEKTOB M HCCIICIOBAHUN (PU3UICCKHIX
IPOIIECCOB PaCHpeAeysITh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MOCTABJICHHBIMU  3a/1auaMH, CJIEAUTh 3a BBIINOJHEHUEM IUIaHA
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH(PIUKTHI




HNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaeia

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHN OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O Mpupoje. SIBieHus npUPOABL
®u3nyeckue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BenuuyuHbl. M3MepeHue  pusmueckux
BenmuuuH.  Dmsuueckue  mpubopel.  [lorpemrHocTh

n3MepeHnil. MexyHapoHas CUCTEMA €TMHUIL

1.3

EcTecTBeHHOHayuHBI METOA TO3HAHWS: HAOJIOJCHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
SKCIIEPUMEHT 10 TMPOBEpPKE THUMOTE3, OOBICHEHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

N3MepeHne pacCTosTHUM.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TeNa.
Omnpenenenre pa3MepoB MalbIX TEl.

H3mepenue TemmepaTypbl MPU MOMOIIU KUJIKOCTHOTO

TEPMOMCTpPA U AAaTYHMKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOCHI/IC BCIICCTBA: ATOMbI U MOJICKYJIbI, UX Pa3MCPBhI.
OHBITLI, JOKa3bIBAIOIHEC JUCKPETHOC CTPOCHUC

BEIECTBA

2.2

JBuwxenne uyactun BemectBa. CBA3b  CKOPOCTH
JBWKEHMSI YacCTUIl C TeMmIiepaTypoil. bpoyHoBckoe

JBIOKeHue, T dy3us

2.3

BzauMopelicTBue 4yacTUI BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHC
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ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta3o0B,
KUAKOCTEW U TBEPABIX (KPUCTAUIMYECKUX)  TEIl.
B3anmocCBs3p MeEXIy CBOWCTBAMH BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX MU HUX aTOMHO-MOJIEKYJISPHBIM

CTpOCHHEM

2.5

Oco0EHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOThI:

Onenka jauamMerpa aToMa METOJOM  psiioB (¢
UCIIOJIb30BaHuEM (poTorpaduii).

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIUPEHHMS Ta30B.
OnbIThI o 00HapyXEHHIO JNENCTBUA cu

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBIDKCHHUE
3.9 Cxopocte. CpenHsii CKOPOCTh IIPM  HEPAaBHOMEPHOM
' JBWKEHUH. Pacuér myTy U BpeMeHM JIBU>KEHUS
SlBnenne uwHepnuu. 3akoH WHepLUMH. B3anmoneiicTBue
3.3 TeJ KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa HTHEPTHOCTH Teja
34 [InotHOCTH BeniecTBa. CBA3b INIOTHOCTH C KOJMYECTBOM
' MOJIEKYJI B €IUHUIE 00bEMA BelIeCTBa
3.5 Cuita Kak XapaKTepUCTHUKA B3aUMOICUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mMepeHue cuiibl ¢
' MOMOILbIO JUHAMOMETPA
37 SIBneHue TAroreHus M cuwia TsbkecTd. Cuila TSDKECTH Ha
. Opyrux mianerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoJe U TEXHUKE
3.9 CnoxeHue cwi, HampaBICHHBIX [0 OJHOM MpPsAMOI.
. PaBHOelicTBYIOIIAS CHIT
[IpakTueckue pabOTHI:
3.10 OnpezneneHue CKOPOCTH PaBHOMEPHOTO  JIBMXKEHHS

(I_HapI/IKa B KHUAKOCTH, MOACIHN QJICKTPUUICCKOTO




aBToMOOWIsE W Tak gainee). OmnpeneneHue cpenHein
CKOpOCTH CKOJBXEHHUs Opycka WIM IIapuKa IIo
HAaKJIOHHOM  miIockocTH. OnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHL, JEMOHCTPUPYIOLIHE
3aBHCHUMOCTh pacTsikeHus (aedopmaruu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITEL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEH

dusnueckne SBICHUSA B Ipupoac: NpuMEpPhI IBMIKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHM B ’KMBOW M HEKHMBOM IPUPOJE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEM 1 TA30OB
a1 Hasnenne TBEpAoro tema. CrocoObl yMEHBIIEHUS U
' YBEITMYCHHUS TaBJICHHS
42 JlaBmenune raza. 3aBUCHMOCTh JaBJICHHS Ta3a OT 00bEMa,
' TEeMIIEpaTypbl
43 [lepenava naBneHUs: TBEPABIMH TellaMU, )KUIKOCTIMU U
' razamu. 3akoH [lackans. [IHeBMaTnueckne MalrHbI
3aBUCHUMOCTh  JaBJICHUSA JKUAKOCTH OT TJIyOHHBI.
4.4 ['uapocraTudeckuii mapagokc. CooOIIarONecs: COCY/IbI.
['unpaBnnyeckue MeXaHU3MbI
AtMocdepa 3emau u atmocheproe naBiaeHue. [Ipuannbl
45 CYIIECTBOBAHUS BO3AYIIHOW o0o0mouku 3emind. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
r N3mepenue armocdepnoro paenenus. [lpuGopsl ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XUIAKOCTM M Tra3a Ha IOTPYXKEHHOE B HUX
4.7 Teno. BelTankuBarmas (apxuMmenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
49 [IpakTudeckue pabOTHI:

HccnegoBanue 3aBHCHMOCTH Beca Tejlda B BOAE OT




00béMa TOrpyKEHHOH B JKMIKOCTh YACTH TeJa.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEN0, NOrpykéHHoe B Kuiakoctb.  IIposepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHUJIbI, JAEHCTBYIOLIECH
Ha TEIO B KHUAKOCTH, OT Macchl Tena. OmnbITh,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAKOLIECH
CUJIBI, JICUCTBYIOILIEH Ha TEJO B JKUIKOCTH, OT 00BEMA
INOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KoHctpynpoBanne  apeomerpa Wi

KOHCTPYUPOBaHHE  JIOJKM U OIlpejeneHue e

Irpy30N10AbEMHOCTH

®dusnyeckue  SBIEHUS B MPUPOJE:  BIMSHUE
4.10 aTMOC(EepHOTo IaBJICHUS HA KUBOM OpraHu3M, IlaBaHue

pBIO

TexHuueckne ycTpolCTBa: COOOLIAOIIMECS COCY/BI,
411 YCTPONCTBO BOJONPOBOJA, TUAPABIMYECKHNA IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOW HAcoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [lpocThie MEXaHM3MBI: pblYar, OJOK, HaKJIOHHAs
' IUIOCKOCTH. [IpaBuiio paBHOBECHS pbIvara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3omotoe  mpaBwio»  MexaHuku.  Kosddunment
55 TI0JIE3HOTO JeUCTBUS MEXaHU3MOB. [TpocTbie
MEXaHHU3MBbI B OBITY H TEXHUKE
5.6 [ToTennmanpHas 3HEPrUuu TeNa, MOJHATOrO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnass mexaHudeckas »Heprus. 3aKOH U3MEHEHUS H
. COXPaHEHHUS MEXaHUUYECKOH SHEePTUU
[IpakTnueckue pabOTHI:
5.9 Omnpenenenre pabOTHI CHIIBI TPEHHS TIPH PABHOMEPHOM

JABMOKCHHUHM TCJIa 110 FOpH30HT3.J'IBH01>i TMOBCPXHOCTH.




Hccnenosanue YCIIOBUH paBHOBECHS pblyara.
Nsmepenne KIIJ| HaxioHHOM IUIOCKOCTH. M3ydeHue

3aKOHAa COXpaHCHUA MEXaHHYECKOM SHECPruu

dusnyeckre SBICHUSI B npupoac: pbHaru B TCIC

5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIM U
5.11 HETIOJIBYKHBIA OJIOKM, HAKIIOHHAS TUIOCKOCTh, TPOCTHIC
MEXaHU3MBbl B OBITY
8 KUIACC
Kon Kon
paziena S eMeHTA IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS
TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHHUS  MOJICKYJSIPHO-KHHETHYECKO M
61 TEOPUU CTPOEHUs BemecTBa. Macca ©  pasmepsl
' MosieKyll.  OmbITBI, MOATBEP)KJAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOTo
6.2 COCTOsIHMI BemiecTBa. Kpucramimdeckue U aMopgHBbIC
Tena
OObsicHEHHE CBOWCTB Ia30B, JKUJIKOCTEH W TBEPIBIX TEI
6.3 HA OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKOMN
6
Teopuu
6.4 CMauuBaHue U KanUISIPHbIC SIBJICHUS
6.5 TenoBoe pacHIMpeHHe U CKaTHE
5.6 Temneparypa. CBs3b TeMIepaTypbl €O CKOPOCTHIO
. TEIJIOBOTO JABM)KEHHUS YaCTHUII
67 Buytpennss sneprus. CiocoObl n3MeHEHUsI BHYTpEHHEH
. SHEPTUU: TeIUIonepeaaya U COBepIIeHne paboThI
- Buapl Tennonepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIHS,
. U3IIy4eHHE
6.9 KonuuectBo  temnoTel.  YiaenbHas — TEIIOEMKOCTH




BCIICCTBA

TermmooOMeH © TEIUIOBOE paBHOBEcHE. YpaBHEHHE

6.10
TEIUIOBOTO OaaHca
511 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanne u  koHAeHcamusi.  Vcmapenwue.
6.12 Kunenue. VYaenbnas  Temiorta  mapooOpa3oBaHUs.
. 3aBUCUMOCTb TEMIIEpATypbl KUIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHasl TEMJI0Ta CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
6.15 TEIUIOBOTO JABuUrarens. TemsoBble ABUTATEIN M 3alluTa
OKpYKarolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAILeHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[IpakTrueckue paboOTHI:
OnbIThHI o 0OHAPYKCHHIO JIEUCTBUS CUJ
MOJIEKYJIIPHOTO MPUTSKECHHUS.
OnpITHl O BBIPALIMBAHUIO KPHUCTAJUIOB TOBAapEHHOMN
COJIM WJIM caxapa.
OnbITHI 110 HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUS ra30B,
KUAKOCTEH U TBEPBIX TEII.
Omnpenenenue JaBleHUs BO3AyXa B OaJUIOHE IINPUIIA.
6.17 OneITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTH JIaBICHUS

BO3/yXa OT ero 00b&Ma U HarpeBaHus WU OXJIaKICHHUS.
[IpoBepka rumoTessl JIMHEHHON 3aBUCUMOCTH JJIMHBI
CTOJIOMKa XHUJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEMIIEPATYPHI.

HaGnronenue u3MeHeHUs] BHYTPEHHEH SHEpruu Tena B
pe3ynbTaTe Teronepeaays U paboThl BHEIIHUX CHIL.
HccnenoBanue siBIeHUs TEIUIO00OMEHA MPU CMEIIUBAHUH

XOJIOTHOW U TOPSIYEN BOJBI.




OnpeneneHne KOJIMYECTBA  TEIUIOTHI, IIOJIYYEHHOI'O
BOJIOM TpU TEIJIOOOMEHE C HarpeThiM METAJUIMYECKUM
WIAHAPOM.

Omnpenenenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
WccnenoBanue npoiiecca ucnapeHusl.

Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpeznenenue yaeapHON TEIUIOTHI IIIABICHUS JIbJA.

6.18

du3nyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPUPOAC,
KpPHCTAJLTBI B Tipupoze, uainydeHne CoJHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes1, CHeTa.

6.19

TexHu4ecKre  YCTpPOMCTBA:  KAaNMWUIAPBL, IPHUMEPHI
WCIIOJb30BAHNS KPUCTAJJIOB, >KHJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEPATYpbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETpBI, ICHUXPOMETp, MapoBas TypOuHa,

JIBUTATENb BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHMSA

7.1 Dnektpuzarus Tel. J[Ba posa aMeKTprUIecKuX 3apsiioB
BzaumopeiictBue 3apspkeHHbIX Tell.  3akoH  Kynona

7.2 (3aBHCHMOCTh CHJIbI B3aUMOJCUCTBHSI 3apSHKEHHBIX TENT OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUS MEXKTY TEJIaMu )
DnekTpuueckoe mnosie. Hanpsok€HHOCTD 3IEKTPUYECKOTO

7.3 noJia. [IpuHIUI Cynepno3uuK SIEKTPUUECKUX MOJei
(Ha Ka4eCTBEHHOM YPOBHE)
Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTApHBIN

7.4 anektpudeckuii 3apsan. Ctpoenue aroma. [IpoBoaHuku u
DK TPUKU

7.5 3aKOH COXpaHEeHHUsI IJEKTPUUECKOTO 3apsiia

- DNeKTpUuecKuid  TOK.  YCJIOBHUS  CYIIECTBOBaHUS

. ANEKTPUIECKOTO TOKA. VICTOUHMKH TOCTOSTHHOTO TOKA
7.7 JevicTBus ANEKTPUUECKOTO TOKa (TeruioBoeE,




XMMHMUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B

KHUAKOCTAX U ra3ax

Onexrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE

7.8

HaIpsKEHUE

ConpoTuBieHnE MPOBOJHUKA. VYaensHOE
7.9

COTNIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMma Jyist y9acTKa 1enu

[TocnenoBarenbHOe W TMapajlielbHOE  COEAUMHEHUE
7.11

MIPOBOTHUKOB

PaGota u MOIIHOCTH DJEKTPUUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

3 DIEeKTPUYECKUE IEeMH M TOTPEOUTENN DICKTPUIECKOMN

7.1

sHepruu B ObITy. KopoTKoe 3aMbIkanme

[ToctostHHble MarHuThl. B3anMonelcTBUE MOCTOSTHHBIX
7.14

MarHuTOB

MarnutHoe mone. MarHutHOe TmoNe 3eMIIM M €ro
7.15

3HAYEHHUE JUIS )KM3HU Ha 3emiie

OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne 21EeKTPOMarHiTOB B TEXHUKE

JleficTBe MarHMTHOTO IIOJII HA IPOBOJHHUK C TOKOM.

DIEeKTpOABUTaTENb MOCTOSHHOTIO TOKa. Mcnosb3oBaHue
7.17

3JIEKTPOJIBUTaTENe B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCHOpTe

Onbitel @apages.  SIBieHHMe  AIEKTPOMArHUTHOM
7.18

uHaykuuu. Ipasuno Jlenna

DIIEKTPOTreHEPATOP. Crioco0sl MOJTy4EeHHS
7.19 JJIEKTPUYECKOM  DHEPIHH. ONEeKTpOCTaHIIMM ~ Ha

BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTudeckue pabOTHI:

OnbITH 0 HAOTIOACHUIO DICKTPU3AIUHN TN MHIYKIIHeH
7.20

" IpH COITPUKOCHOBCHHU.

HccnenoBanue neiicTBHs QJICKTPUYCCKOTO IIOJIA Ha




MIPOBOJHUKY M TUDIICKTPUKHU.
COopka u mpoBepka pabOTBI DIEKTPHUECKON Ienu
IIOCTOSIHHOTO TOKa.

H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perymmpoBaHue HAMPSKCHHUSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHUS PE3UCTOPA W HANPSHKCHHUS
Ha PE3UCTOPE.

OmBITHI, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTD
AJIEKTPUYECKOTO COTPOTUBIIEHUS TPOBOJHUKA OT €ro
JUTAHBI, TIOMIAH TOTIEPEYHOTO CEUCHHS M MaTepHala.
[IpoBepka TmpaBWiIa CIOXKEHUS HANPSHKSHUH  TIpH
MOCJEAOBATEIbHOM  COEAMHEHUU JIBYX PE3HCTOPOB.
[IpoBepka mpaBuia ajsi CHUJIBI TOKA TPH MapauieIbHOM
COeMMHEHUU  pe3ucTtopoB.  Ompenenenne  pabOThI
ANEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHre  MOIIHOCTH — DJIGKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. VMccaeqoBanue 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsDKCHHS
Ha Heil. Onpenenenue KII/ narpesarens. McciaenoBanue
MardUTHOTO B3aMMOJCHCTBHS MOCTOSHHBIX MAarHHUTOB.
N3ydeHne MarHuTHOTO TOJISl MOCTOSIHHBIX MAarHUTOB MPH
UX OOBEINMHEHMH W pazaeiieHud. VcciemoBaHue
JEUCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneITh, JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMO/JICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjeHHs Toka B Karymike. l3yuenue

ﬂeﬁCTBHH MAruMTHOI'O IIOJIdI Ha IIPOBOIAHHUK C TOKOM.

KoHncrpynposanune u U3y4YECHHUE paboThI
DJIEKTPOABUIATENS. N3mepenne KILJ
JJIEKTPOJBUIATEIIBHOM  YCTAHOBKHU. OnsITEl 1O

HCCICAOBAHHUIO SABJICHUA BHCKTPOMaFHHTHOﬁ WHAYKIUUA:

HCCIeNOBaHUE H3MEHECHUN 3HA4YCHHSI U HallpaBJICHUA




HHAYKIIUOHHOT'O TOKa

7.21

Odusznyeckue SBICHUS B MPUPOJIE: DIIEKTPUUECKUE
SBICHUS B  arMmochepe, OIJICKTPUUECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE TIOJI€ 3eMJId, Jpeiid MOIIOCOB,
pPOJIb MAarHUTHOTO TOJIS YISl )KU3HU HA 3emile, MOJISIPHOE

CHAHUC

7.22

TexHru4ecKue yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEpPMETP,
BOJITMETP, PEOCTaT, CUETUUK IEKTPUUECKON SHEPIuH,
JJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeIbHbIE
AIEKTPOTPUOOPHI (Ipumepsr), AIEKTPUYECKUE
NPENOXPAHUTENN, DJIEKTPOMArHUT, JJIEKTPOJBUTATEIb

IMOCTOSTHHOI'O TOKA, rCHEPATOP MOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble AIEMEHTBI COAEPKaAHUS
paznena
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexannueckoe ABMKEHME. MarepuaibHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHYKEHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
HepaBnomepHoe mnpsimosimHerHOe ABWKeHue. Cpeansis

8.4 U MTHOBEHHas CKOPOCTh Tella IMPH HEpPaBHOMEPHOM
TBUKEHUU

8
g5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEWHOE
' JBUKCHHE

8.6 CBobOonnoe magenue. OnbIThl [ammes
PaBHOMepHOE nBMXKEHHE TO OKpyKHOCTH. [lepuon u

8.7 yactoTa oOpamieHus. JIuHelHass M yriioBas CKOPOCTH.
LlenTpOocTpeMUTENIbHOE YCKOPEHUE

8.8 [Iepsrrii 3akoH HproToHA

8.9 Bropoii 3akon HeroTona




8.10

Tperuit 3akoH HeroToHa

8.11 [IpuHIUIT Cynepno3uIMu CUIl
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuja TPEHMsI CKOJIbKEHUS, Cuja TPEHUs
' TIOKOSI, IPYTHE BUIBI TPCHUS
8.14 Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TSATOTEHUS.
' YckopeHnue cBOOOHOTO MaIeHUs
8.15 JBuxenne  mmaHer  Bokpyr  Connua.  Ilepsas
' KocMuYeckasi ckopocTb. HeBecomocTs u neperpysku
8.16 PaBHOBecue maTepuanbHOM TOUKU. AOCOIIOTHO TBEPIOE
' TEJ0
8.17 PaBHOBecne TBEPAOro Tema C 3aKPEIIEHHOM OCBIO
' BpaiieHusi. MoMeHT cuiibl. LleHTp TshkecTn
8.18 Nmnynsc Tena. U3menenne nMirynbea. IMnynsce cusl
8.19 3aKOH COXpaHECHHS HMITYJIbCa
8.20 PeakTuBHOE ABIKEHME
8.21 Mexanundeckasi paboTa U MOIITHOCTh
8.99 PaGota cun Tskectn, ynpyroctd, TpeHus. CBs3b
' SHEPTHH U pabOTHI
823 [loTenumanbHas dSHepPrus Tejla, MOTHATOrO  Haj
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanpHast SHEPTUS CXKATON MPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPrun
[IpakTueckue pabOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBbKEHHUs Opycka
WIM JBIDKEHUS IIapuKa MO HAaKIOHHOW IUIOCKOCTH.
OrnpezneneHrue yCKOpEHUsl Tejla MPU PaBHOYCKOPEHHOM
8.27 JIBHKEHUH IT0 HAKJIOHHOM MIOCKOCTH.

HccnegoBanue 3aBHCUMOCTH noyrTn OT BPEMCHU IIpU
PaBHOYCKOPCHHOM JABUKCHUU 0e3 HavaIIbHOM CKOpPOCTH.
HpOBepKa TUNOTE3bL: C€CJIIM IPU PaBHOYCKOPCHHOM

JABHMXKXCHUNU 0e3 HavalIbHOM CKOpPOCTH TYTU OTHOCATCA




KaKk psjJ  HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
IPOMEKYTKH BPEMEHH OJJMHAKOBBIL.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHMUSI
OT CWJIbl HOpPMaJbHOTO JaBieHusa. OrmpeneneHue
KOdpUIMEHTa TPEHUs CKOJbXeHus. OnpeneneHue
KECTKOCTH TpyxuHbL. OrpeneneHre padOThl CHUJIIBI
TPEHUSI TPU PABHOMEPHOM JBIDKCHHHM Tela TIO
TOPU30HTAJIBHOM moBepxHOCTH. OrpeneneHue padoThl
CUIIBI  yOPYrocTH  IpU  MNOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJBIDKHOTO W TOJBHYKHOTO

OJIOKOB

dusnyeckue SBICHUS B npupoac: NMpUiIrBbI U OTIMBEI,

8.28 nBwkeHne TiaHeT COJHEYHOW CHCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHOUAOMETP,  JaT4YUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUYECKHUE KOJIEGAHM 1 BOJIHBI

KonebarenbHoe aprkeHne. OCHOBHBIE XapaKTEPUCTUKH

91 KOJICOaHMI: TIEPHO/I, YaCTOTa, aMIUTUTYAA
9.9 MaremaTuueckui u NPYKUHHBIA MAasITHUKH.
' [IpeBparnieHue 3HEPruu P KOJIeOATEIIHHOM JIBHOKCHUH
03 3aryxaromue KkoJsieOaHus. BbIHYyXIEHHBIC KOJICOAHUS.
' Pe3onanc
Mexaandeckue BOJIHBI. CBOMCTBA MEXaHWYECKHUX BOJIH.
9.4 [IpononpHbIE M TONIEpeYHBbIC BOJIHBL J[JIMHA BOJIHBI M
' CKOPOCTh €€ pacrpocTpaHeHus. MeXxaHHYeCKHEe BOJIHBI
B TBEPJIOM Telle, CEHCMUYECKHUE BOJTHBI
9.5 3Byk. [')poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u ynbTpasByk
[IpakTuueckue pabOTHI:
OnpeneneHre 4YacTOThl M Tepuojaa  KoJiebaHui
9.7 MaTeMaTUYEeCKOT0 MasTHHKA.

Onpe):[eneHI/Ie YaCTOTHI n nepuoaa KoJIeOaHMt
IMPY>XXUHHOTI'O MasdTHUKA

HccnegoBanue 3aBHCHUMOCTHU nepuoaa KOJIeOaHMI




NOJBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH  Tepuoja  KoseOaHui
IPYKMHHOTO MasTHHKa OT Maccel rIpysa. IIpoBepka
HE3aBHUCUMOCTH nepuoja KOJIeOaHU I rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl TPpy3a M KECTKOCTH

npyXuHbl. M3MepeHue yckopeHusi CBOOOIHOTO MaJeHUS

dusnyeckre SBICHUS B Impupoac: BOCIPUATUEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSCEHHUE, CEUCMHYECKUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue yCTpPOMCTBA: 3XOJOT, HCIOJIb30BaHUE

yIIBTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTPOMarHUTHOE MoJie. DIEeKTPOMArHUTHBIE BOJIHBI.

101 CBOMCTBA JIEKTPOMATrHUTHBIX BOJH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJH
10.3 DnekTpoMarHuTHas mpupoga cBera. CKOpPOCTh CBeTa.
' BosnHOBEBIE CBOMCTBA CBETA
10 [IpakTrueckue paboOTHI:
10.4 W3ydeHue CBOWCTB  OJICKTPOMArHUTHBIX BOJH €
MTOMOIIIbI0 MOOUITEHOTO TenedoHa
Ousnyeckue SBICHUS B MpHpojae: OHOJIIOTHYECKOE
10.5 JIeHCTBHE BHUJIUMOTO, yIbTpadHUOIETOBOTO u
PEHTT€HOBCKOTO M3Ty4eHUN
10.6 Texuuueckue yCTpoiicTBa: HCIIOJIb30BaHUE
' AIEKTPOMArHUTHBIX BOJIH JJIi COTOBOU CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlygyeBas monenb cBeTa. MicTouHuKH cBeTa
11.2 [IpssMonmHEHOE pacIPOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [Tnockoe 3epkasio. 3aKOH OTpaKEHUS
11 . CBETa
114 [Ipenomnenue cBera. 3akoH MpPEIOMJICHUS CBeTa.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
115 JInnza. Xop styuelt B 1MH3E
11.6 Ontuueckass cucrema Qoroamnmnapara, MHKPOCKONA H




TCICCKOIIa

I'maz kak onruyeckas cucrema. biauzopykocts u

11.7
JATbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cnektp. OnbiTel HeloTOHA.
' CrnosxeHre CIeKTPaIbHBIX IIBETOB. Jlucmepcus cBera
[IpakTnueckue pabOThI:
HccnemoBanne  3aBUCHUMOCTH  yria  OTPaXKCHHS
CBETOBOTO JIy4a OT yIJia MaJCHHUS.
N3ydeHne xapaKTepUCTHK HW300paKCHHS TpeMeTa B
TUTOCKOM 3epKaJie.
HccnemoBanue  3aBUCUMOCTH  yrjla  MPEJIOMIICHUS
CBETOBOTO JTy4a OT yIJIa MaJIcHUS Ha TPAHUIIE «BO3IYX —
11.9 CTEKJIO».
[Tonyuenune u3o00paxkeHWl € MOMOIIBIO COOMparoIIei
JIUH3BI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTHYESCKOM
CHJIBI COOMPAFOIIICH JIMH3BI.
OnBITHI MO Pa3I0KEeHUIO 0EJI0Tro CBETa B CIIEKTP.
OnpITHl 1O BOCHPHUATHIO LIBETa MPEIMETOB MpPHU UX
HaOJIIOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
Oduznyeckue ABIeHUS B npupoje: 3armenus ColiHLA U
11.10 JlyHBI, 11BE€TA TEJ, ONTHUYECKUE SBJIECHUA B arMmocdepe
(uBeT HeOa, pedpakims, paayra, MUPax)
1111 Texuuueckue yCTpoiicTBa: OYKH, MIEPUCKOIL,
' doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEBGIE SIBJIEHU A
121 Onwitel Pesepdopna u muianerapHas MOJAENb aToOMa.
. Mogaens atoma bopa
122 Hcnyckanne u morfomeHUe cBeTa aToMoM. KBaHTHI.
12 . JIuHeiyaTeie CIeKTpbI
12.3 PaguoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
194 Crpoenne aromHOro siapa. HykinoHHas Mojnenb
' aTOMHOTO sifipa. M3oToms!
12.5 PagnoakTuBHbIe TpeBpamieHus. [lepuon mosypacmana




ATOMHBIX AACP

SAnepHble peakuuy. 3aKOHbl COXPaHEHUS 3apsI0BOTO U

12.6
MacCcOBOI'O YHUCEI
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus suep. MIctTouHukM sHEprUu
' Connua u 38€31
12.9 Snepnas osHepreruka. JlelcTBHE  paJuOAKTHBHBIX
' U3ITyYEHHUH Ha )KUBbIE OPTraHU3MBI
[IpakTnueckue pabOTHI:
HabGntonenne cnjiomHbIX M JMHEWYaThIX CHEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TPEeKOB: M3MEPEHHUE SHEPTHUU YaCTHUIIBI
0 TOPMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenue pagnoakTuBHOro (poHa
®usnueckue SABICHUS B IPHUPOJE: €CTECTBEHHBIN
paaMoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaaMoOaKTUBHOE W3JIYYCHHE MPHUPOTHBIX MHHEPAJIOB,
JIEWCTBUE PAAMOAKTUBHBIX HW3JIYYEHU Ha OpPraHu3M
YyeJnoBeKa
12,19 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'IBHLJﬁ J03HUMETP, KaMEpa Bunbecona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/1bHOIi
NPOrpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDa;
c(hopMUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIHEPUMEHTa B
¢uszuke, o cucreMooOpasyrouel poau (QU3MKK B Pa3BUTHHU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHWK W WX POJIM B IEJOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MUpa, pasBUTHC TCXHUKU U TEXHOJIOTHH

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKEHUHM Kak
croco0e CyIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEHIECTBA, O (DU3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHMUYECKHUX, TEIUIOBBIX, JJICKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHH [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIMX JaHHOE (U3NYECKOE
SIBIICHHE; YMCHHUE PACIIO3HABATH MPOSIBICHHE H3YUYCHHBIX (DPU3UICCKUX
SIBIICHUH B OKPY)KAIOLIEM MHPE, BBIJCIISS UX CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO afrapara U CHMBOJHUYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I MU HUCIIOJIb30BAHHUC HUX JJIs1 PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe " OMIIMPUYICCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBLIC CBOICTBA T€I U (I)I/ISI/ILIGCKI/IG SBJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOJOB HAy4YHOTO TIO3HAHUS C YUETOM
coOnrofieHns MpaBwil 0€30MacHOTO Tpyja: HabmoJeHHe (PU3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




Y3 JaHHOTO Habopa o00OpyMOBaHUS IO MHCTPYKIIUU, OMHUCHIBATH XOJI
OTIBITA U 3aMHCHIBATH €r0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3HMUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYIO  YCTAaHOBKY 10 HMHCTPYKIHH, BBIYUCISATH
3HaYCHHWE BEJIWYMHBI M aHAIM3UPOBAThH TOJYYEHHBIE PE3yJAbTATHI C
Y4€TOM 3a/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXHBIX  DKCIIEPHUMEHTABHBIX  HMCCIIeI0BAHMUIA;
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIEIOBAaHWE TIO0  WHCTPYKUWH,  TPEICTABISATH
MOJIy4eHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHUJE TaOIUI U
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI TIO PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojene
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeIN, IUTAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh UX AJs

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallMd NPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3y4EHHbIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHune pemath pacuéTHele 3adaud (Ha Oa3ze 2 — 3 ypaBHECHHH),
UCTOJB3YS 3aKOHBI W (OPMYJNBI, CBsI3bIBatONIMe  (pu3HuecKue
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXO0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTh MOJYYEHHOTO
3HaueHUsl (pU3MYecKol BETUYHMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHUYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YySA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HWCHOJb30BaTh 3HAHUS O (U3MYECKUX SBJICHUSX B
MOBCETHEBHOM KHM3HM s oOecneueHuss O€30MacHOCTH — TNPH
oOpamiernn ¢ OBITOBBIMH ~ NpUOOpaMH WM TEXHUYECKHMHU
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pPOBbSI W  COONIONEHHS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHNMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moMcka, NpeoOpa3oBaHHs M TpeACTaBIeHHUs HH(opManuu
(U3MYECKOTO COJEP)KAaHUA C MHCIOJIB30BAaHUEM HWHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
MOJy4eHHON WH(OpMAIMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JOTIOTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BaTh  IpU
BBITIOJIHEHUU Y4YEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTEpUaibl, PECYPChl CETU
Wurtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [PeOOpa30BaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHUE
co3ZaBaThb COOCTBEHHbIE IMCHMEHHBIE U YCTHBIE COOOIICHHSI Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBbBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe aBmkeHue. MatepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTh
' JIBUKECHUS
PaBHoMepHOe U HepaBHOMepHOe JBukeHue. CpenHsas ckopocTb. Dopmyna i
1.2 BBIYMCIICHUS CpeTHEH CKOpOCTH: V = S/t
PaBHOMepHOE NpsSMOMHENHOE JBM)KEHHE. 3aBUCUMOCTbh KOOPJIMHATHI Tejla OT BPEMEHU B
Clly4ae paBHOMEPHOTO MPSAMOJIUHENHOTO ABUKECHUS:
13 X(1)=x,+v 1
I'padukn 3aBUCUMOCTH OT BpeMEHH Uil MPOEKLUU CKOPOCTH, MPOEKIMH MepeMeleHus,
MyTH, KOOPIUHATHI P PABHOMEPHOM IPSIMOTMHEWHOM JIBUYKEHUH
3aBUCHMOCTh  KOOPAMHATBl Tela OT BPEMEHM B  CIy4yae PABHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKEHHUSL:
2
Sy =vy =i+ a = ;
2
DopMmysl U TPOCKIUHU NIEPEMEIEHUS, IPOCKIUM CKOPOCTH U NMPOEKIMH YCKOPEHUS ITPU
PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBHYKECHUM:
2
1.4 5. (D =v,, -r+a].-%.
U.\'('f)zuﬂ.\' +a, L,
a.(f) =canst,
szz - lez =la,s,
I'paduky 3aBUCUMOCTH OT BpPEMEHHU [yl NPOEKLUUH YCKOPEHHUS, MPOEKIHU CKOPOCTH,
IIPOEKIMH  IIEPEMEILEHUs, KOOPAMHATBI IIPU PABHOYCKOPEHHOM  INPSMOJIMHEHHOM
JBUKCHUU
CBob6oaHoe nagenue. @opmyIibl, ONUCHIBAIOLIME CBOOOIHOE MaJIEeHUE Tella 110 BepTHKAIU
15 (IBMXeHME Tena BHHM3 WIM BBEPX OTHOCHTEIBHO MOBEpXHOCTH 3emiu). I'paduku
' 3aBUCHUMOCTHU OT BPEMEHU JJISl POEKIUN YCKOPEHUS, POEKIIMU CKOPOCTH U KOOPAMHATHI
pu cBOOOTHOM Na/IEHUH TeJa M0 BEPTUKAIH
CKOpOCTh paBHOMEPHOTO JBMKEHMS T€Ja 110 OKPYKHOCTH. HarpaBieHne CKopocTH.
dopmyna JUIst BBIYUCICHUSI CKOPOCTH Yepe3 painyCc OKPYKHOCTH U MEPUO]] 0OpalieHus:
16 | p=2TE
T
lenTpocTpemurenbHoe yckopeHue. HampasieHue LEHTPOCTPEMUTENBHOIO YCKOPEHHS.
®opmyina JUisl BBIYUCIEHUS YCKOPEHHUS:




dopmyna, CBSI3BIBAIOIIAS IEPUOJT U YACTOTY OOpaIleHUs:

Y =?

Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCICHHS TIJIOTHOCTH:

_m

1.7 V
1.8 Cuna — BektopHas pusnueckas BenuyrHa. CloKeHue Cui
1.9 SABnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
110 F' =m -i
CoHanpaBIEHHOCTh BEKTOPA YCKOPEHHUs TeJIa U BEKTOpa CUJIBbI, IEUCTBYIOIIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 Fy=-Fs
TpeHne nokos U TpeHue cxoybkeHus. Popmyna I BBIYMCIECHUS MOIYJS CUJIbI TPEHUS
CKOJIbJKEHUS:
1.12 F_=u-N
p = H
Hedopmanus Tena. Yrnpyrue u Heynpyrue aeopmanuu. 3akoH ynpyroi aedopmanuu
(3akoH ['yka):
L8] F=k-Al
BceMmupHoe TAroreHue. 3akoH BCEMUPHOTO TATOTEHHUS:
my - 1M,
F=Gg -1 _2%
R
1.14 Cuna Tspxkectd. Y ckopeHue cBOOOIHOTO NaieHHs..

dopmyna JuIst BBIYUCICHUS CHIIBI TSHDKECTH BOIM3H noBepxHocTy 3emin: F = mg.
JBuxenue ninanet Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocTs 1

Heperpy3Ku




1.15

Wmnynbe Tena — BekTopHas (pu3nyeckasi BeTUUMHA.

p=mi

Nmnynec cucremsl ten. U3menenune ummnynbsca. UMnynbc cuiibl

1.16

3aKOH COXpaHEHMs UMITYJIbCA JJIsl 3aMKHYTOM CHUCTEMBI TE:
D=mU, +1m, U, =const

PeakTtuBHOE NBMKEHUE

1.17

Mexannueckas padoTa. @opmyra a1l BBIYHCICHUS Pa0OThI CHIIBIL:

A=Fscosct

Mexannyeckass MOITHOCTb:

1.18

Kunernueckas n MNOTCHIUAaJIbHAs SHCPIrui. d)opMyna JJIs1 BBIYUCIICHUA KHHETHYECKOMN

SHEpPruu:

H!UE
Be=mm

TeopeMa o kuHeTHYECKOM sHeprun. DopMysia 1Ji BEIYUCICHUS MOTCHIIMATBbHOW SHEPTUU
TeJa, MOJAHATOTO

Hag 3eMiéit:

E,= mgh

1.19

Mexaandeckas OHCPIuA:
E=E,+E,
3aKoH COXpPaHCHUA MEXaHHYeCKOM OHCPIUu. d)opMyna JJI1 3aKOHa COXpaHCHHA

MEXaHH4YeCKOM SHEPIrruu B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHI/Ie MEXaHHYeCKOM OHCPIrUuHU IMpHu HAIINYHUH CHUJIbI TPCHUS.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE IPABUIIO» MEXAHHKH.
Poruar. Moment cuier: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToaBwxHbIM 1 HenoABWKHBINA 0oku. KIT/I mpocThIX MeXaHHU3MOB,

n= Anonesaas
A‘S&I‘IH‘IEEE&H

1.21

JlaBiieHue TBEpIOTO TEIA.




@opmyia Ui BBIYUCIICHUS JaBJICHNS TBEPIOTO Tena:

_F

JlaBnenue raza. ATMochepHOe TaBJICHHE.
FI/II[pOCTaTI/I‘-IeCKOC AABJICHUC BHYTPHU KUJIKOCTH.

CDopMyJIa JJI BBIYUCIICHUA JaBJICHUA BHYTPH X XKUIAKOCTH:

P=Pgh+Dp,
1.22 3akoHn [Tackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. @opMmyna sl ONpeAeIeHHs BHITAIKMBAIOIIEH CUIIbI, IEHCTBYIOLIEH Ha
TEJO, NOTPYKEHHOE B JKUJIKOCTh WJIH ra3:
1.23
Fap =pgV
VYcnosue miaBanus tena. [InmaBanue cynoB u BO3ayXoIUIaBaHHE
Mexanuveckue KoJjiebaHUs. AMIUIATY/Aa, TMEPUOJ W dYacToTa Kojebanuii. dopmyna,
124 CBSI3BIBAIOIAS YACTOTY M MEPUOJI KOJIeOaHMi:
v=L
T
195 MareMaTuueckuii U MPYKUHHBIA MasTHUKH. [IpeBpaienre sHEpruu mpu KoJiedaTeIbHOM
' JBUKEHUHI
1.26 3aryxatomue kojebanus. BernyxneHubie konebanus. Pezonanc
Mexannyeckue BoJiHBI. [IpoonbHbIe U MomnepeyHble BOHBI. J[IMHA BOJHBI U CKOPOCTh
pacnpocTpaHeHus BOJIHBI:
1.27
h=v-T
128 3Byk. ['poMKkoCTh U BhICOTa 3ByKa. OTpa)eHHE 3BYKOBOU BOJIHBI Ha TpaHUIIE ABYX CPEI.
' Nudpas3Byk u yiapTpa3Byk
Ipaxmuuecxue pabomoi
N3mepenue cpenHeil TIIOTHOCTU BEIIECTBA; apXMMEIOBOW CHIIBI, KECTKOCTH MPYKUHBI,
Kod(hduIMeHTa TPEeHUsl CKOJIbKEHUsS; paboThl CUIIBI TPEHUS, CHIIBI YIPYTOCTH; CpeIHei
CKOPOCTH JBIKEHHMs Opycka 10 HAaKJIOHHOM IIJIOCKOCTH; YCKOpeHHUs Opycka mpu
JIBUKEHHUH 10 HAKIOHHOM MIOCKOCTH; YaCTOTHI M MepHoJia KoJeOaHH MaTeMaTH4ecKoro
MasTHUKA;, YacTOThl W TMepuoja KoJeOaHWi MPYKMHHOTO MasTHUKA, MOMEHTa CHIIBI,
1.29 JNEMCTBYIONIETO Ha pblyar; paboThl CHUJIBl YIPYTOCTH MPU MOABEME Tpy3a C MOMOIIBIO

HEMOJBIKHOTO OJIOKa; paboThl CUJIBI YOPYTOCTH MpU MOAbEME Tpy3a C IMOMOIIBIO
MMOJBIDKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMENOBOM CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tella U
OT MJIOTHOCTHU KUJIKOCTH; HE3aBUCHMOCTH BBLITAJIKHUBAIOIICH CHJIBI OT MAacChl Tella; CHUJIbI
TPEHUSI CKOJBXEHHUSI OT CHJIbl HOPMAJIbHOTO JABJIEHUS U OT poJa MOBEPXHOCTH; CHIIbI

YIPYTOCTH, BO3ZHHUKAIOIIEH B IMPYKHUHE, OT CTENEHH AeQOopMaluu MPYKUHBI, YCKOPEHUS




Opycka OT yriia HakJIOHa HampapBJAIONICH; meproja (4acTOThl) KOJEOAHWN HUTSHOTO
MadTHHKA OT AJIMHBI HUTHU, ICPUOJa KOHGGaHI/Iﬁ IMPY>)XUHHOI'O MAasATHUKA OT MACChI I'py3a U
KECTKOCTH IPYXXUHBI; HUCCIICAOBAHUC HC3aBUCHUMOCTU IICpUOJA KOJIC6aHI/Iﬁ HUTAHOI'O

MasiTHUKA OT Macchl rpy3a. IIpoBepka ycinoBusi paBHOBECHS pbluara

Qusuueckue A61eHUs 6 npupode: TPUMEPBl IBMKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B
KUBOW M HEKMBOM IPUPOJE, ACHCTBUE CUJIBI TPEHUS B NPUPOJE U TEXHUKE, IPWINBHI U

OTJIMBBI, ABMKCHUC IIJIAHCT ConHe4yHon CUCTCMBbI, PCAKTUBHOC JIBMKXCHHC KUBBIX

1.30 OpPraHW3MOB, PbIYArd B TEJiE YEJOBECKA, BIHMSHHE aTMOC(EPHOTO JABIICHUS HAa >KHBOU
OpraHmW3M, IUIABaHWE pPBIO, BOCIPUATHE 3BYKOB JKHBOTHBIMH, 3EMJICTPSCEHUE,
celicCMUYeCKHe BOJIHBI, ITyHAMH, 9XO0
Texnuueckue ycmpoticmea: CIAIOMETP, JATYUKU MOJIOKCHHSI, PACCTOSIHUAS U YCKOPCHUS,
JTMHAMOMETp, TOJIIAITHUKHA, PaKEThl, pbIYar, TOJBIKHBIA W HEMOJBIKHBIN OJOKH,

1.31 HaKJIOHHasl IUIOCKOCTb, MPOCTbIE MEXaHM3Mbl B OBITYy, COOOIIAIOIINECS COCYIBI,
YCTPOMCTBO BOJOINPOBOJA, THAPABINYCCKHIA Ipecc, MaHOMETp, OapoMeTp, BBEICOTOMED,
MOPLIHEBOM HAacOC, apeoMeTp, IXO0JIOT, UCII0JIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU S
OCHOBHBIC TOJIOKEHUS MOJICKYJISIPHO-KHHETUYCCKOH TEOPHH CTPOCHUS  BEIISCTBA.

2.1 Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSTHUH BemecTBa. Kpucrammaeckue u
aMmopdHBIC Tena

25 JIBm>kenue dvacTtull BeniectBa. CBsI3b CKOPOCTH JIBMKEHHUSI YacCTHUI[ C TEMIIEpaTypOu.

' bpoyHoBckoe aBuxenue, nuddy3us

2.3 CMaunBaHue U KanWUISIPHbIC SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

25 Buytpennsis sHeprus. PaGota u Temonepenaya Kak crocoObl M3MEHEHHUS BHYTpPEHHEH

' SHEPruu

2.7 Buner Tensonepenayn: TeMIONPOBOIHOCTh, KOHBEKIHUS, U3ITyUYCHUE
Harpeanue u oxnaxzaenue ten. KonnuecTBo TemaoThl. Y AeabHas TEIIOEMKOCTD:

2.8 O=cm(t,—t,)
3aKOH COXpaHEHUsI SHEPTUU B TEIIOBBIX MpoIleccax. Y paBHEHHE TEIJIOBOroO OanaHca:

2.9 O +@ +..=0
Ucnapenue u xonaeHcamus. Mi3aMeHeHrne BHYTpEHHEH SHEPrUU B MPOIECCe UCTIAPEHHS U

2.10 KoHieHcaru. Kunenue sxuakoct. Y aenbHas TerioTa napooopasobanus: L = Q/m

2.11 Bnaxxnocts Bo3iyxa

212 [InaBnenue u xpucraumsauus. 3MeHeHHE BHYTPEHHEH JHEPrMU IIPU IUIABJICHUU U




KpucTalJIn3aluu. VY aenpHas TEmI0Ta MIaBICHUS

BHyTpeHHsIs SHEeprus CropaHusi TOIUIMBA. Y IelibHas TeIJIOTa Cropanus Tormea: g = Q/m

2.13
2.14 [punnuns! padoTs! TemoBbix apurarenei. KITJI temmoBoro apurarens
Ipakmuyeckue pabomol
N3mepenue ynenbHON TEMIOEMKOCTH METANIMYECKOTO IMJIMHJPA; KOJIWYECTBA TEIIOTHI,
MIOJIyYUEHHOTO BOJIOW KOMHATHOM TeMIepaTrypbl (PUKCHPOBAHHOM Macchl, B KOTOPYIO
215 OTYIIEH HArpeThI IUIMHJAP; KOJIMYECTBA TEIUIOTHI, OTIAHHOTO HArpeThiM HUIUHAPOM,
' [OCJIE€ ONMYCKAHMUS €ro B BOJY KOMHATHOM TeMIEpaTypbl; OTHOCUTEIBHON BIaKHOCTH
BO3JlyXa; YAEIbHOM TEIUIOTHI IJIaBJIEHUS JbAa. VccinenoBaHue U3MEHEHHsS] TEMIEpaTyphl
BOJIbI TIPH PA3JIMYHBIX YCIOBUSIX; SIBICHUS TEIJIOOOMEHA MPU CMENIMBAHUU XOJOTHOU U
ropsiueil BoJibl; mpolecca UCTapeHust
Qu3zuueckue s61eHUs 6 npupode: TIOBEPXHOCTHOE HATSHKEHHE U KAIMJUISIPHBIE SBJICHUS B
2.16 MpUpOJIe, KPUCTAILIBI B mpupoje, uinydenue ColiHia, 3aMep3aHue BOJ0EMOB, MOPCKHE
Opu3sl; 00pa3oBaHMUE POCHI, TYMaHa, WHES, CHeTa
Texnuueckue ycmpoiucmea: KalWUISPbl, MPUMEPbl HCIOJIb30BAHMS  KPHUCTAILIOB,
2.17 KUJKOCTHBI TEPMOMETp, JaTYUK TEMIIepaTyphbl, TEPMOC, CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMET, MapoBas TypOUHa, ABUraTelb BHYTPEHHETO CrOpaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Onektpusanus Tel. /[Ba BUaa 31eKTpUYECKUX 3apsiioB
3.2 B3aumoperictBue 3apsokeHHBIX Tell. 3akoH KynoHna
3.3 3aKOH COXpaHEHUs AEKTPUUECKOTO0 3apsaaa
34 Onekrtpuyeckoe noJie. Hanpspk€HHOCTh 3nekTpudeckoro nojs. IlpuHimn cynepnosunuu
' ANEKTPUYECKHX MMOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snexrpuyeckux 3apsaoB. JlelicTBUE 3IEKTPUUECKOrO MOJIsl Ha 3JIEKTPUUYECKUE
' 3apsibl. [IpOBOJTHUKY U TUANEKTPUKU
[locTrosiHHBIN 3nmekTpuueckuii Tok. JleWcTBus anekTpuueckoro Toka. Cuila ToKa.
Hanpsoxenue.
3.6 I =q/t,U=A/
DNEKTPUUECKOE COITPOTUBIIEHHE. Y IETBHOE IEKTPUUECKOE CONIPOTHBIICHUE:!
3.7 R =pl/S

3.8

3akon Oma a1 yyactka snekrpudeckoit nenu: | = U/R




IlocnegoBaTenpHOE COSIMHECHUE IMPOBOAHUKOB:

1, =1, U=U,+U,. R=R, +R,

3.9 [TapannensHO€ cOeIMHEHHE MPOBOAHUKOB PABHOTO CONMPOTUBIICHHUS:
U=U;I=1+L; R:%.
CMmeranHble COeAMHEHUS TTPOBOTHUKOB
Pa6ota 1 momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Ixoyns — Jlenma:
3.11 0= 172 ‘R-t
3.1 OnbiT Opcrena. MarHuTHoe mMoje NPsIMOTO MPOBOJHHMKA C TOKOM. JIMHMM MarHUTHOM
' WHTYKITHHA
3.13 MarsuTHO€ T0JIe TTIOCTOSTHHOTO MaruuTa. BzanMoieiicTBre MOCTOSTHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTO TOJISI HA POBOJHUK C TOKOM
3.15 Omnprter @apazes. SBneHne aneKTpoMaruuTHOM HHAYKIuH. [IpaBuno Jlenma
Ipakxmuueckue pabomoi
N3mepenue 5IeKTPUUECKOTO COMPOTUBICHHUSI PE3UCTOPA; MOIIHOCTH 3JIEKTPHUYECKOTOo
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOLIErO B IPOBOJHUKE (PE3UCTOPHI,
3.16 JAMIIOYKa), OT HANpPsDKEHUS Ha KOHIIAX MPOBOJHMKA; 3aBUCHUMOCTH CONPOTHUBIICHUS OT
JUIMHBI TIPOBOJIHUKA, TUIOIIAIU €r0 MONEPEYHOr0 CEYEHUSI U YIEIbHOTO COMPOTUBIICHUS.
[IpoBepka mpaBmia Juis 3JCKTPUYECKOTO HAIMPSHKEHHS TPU  MOCIEI0BATEIIbHOM
COEIMHEHUH MPOBOJHUKOB; MpPaBUiIa ISl CUIIbI SJIEKTPUUECKOTO TOKA MPH MapajijieIbHOM
COEIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JTAMITIOYKA)
Qu3zuueckue a61eHUA 8 Npupoode. SIEKTPUUYECKUE ABIICHUS B aTMoc]epe, NEKTPUIECTBO
3.17 KUBBIX OPraHMW3MOB, MarHUTHOE ToJie 3eMiH, Apeild MOII0COB, POJIb MArHUTHOTO MOJIS
JUIS )KU3HU Ha 3emJie, MOJIAPHOE CUSTHUE
Texuuueckue ycmpoucmea: OSIEKTPOCKOI, aMIepMETp, BOIBTMETP, PEOCTaT, CUYETUHK
318 ANEKTPUYECKOM  DHEPruH,  DIIEKTPOOCBETUTENbHbIE  MPHOOPHI,  HArpeBaTelIbHbBIC
' ANEKTpONpUOOpsl  (TPUMEpBI), DIEKTPUYECKHE MPEJOXPAHUTENH, JIIEKTPOMArHuT,
3JIEKTPOJIBUTATENb NOCTOSHHOTO TOKA, FTEHEPATOP MOCTOSIHHOTO TOKa
3.19 DneKTpoMarHuTHbEIE BOJHBL [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlyueBas mozens cBeta. [IpsiMonnHeitHOe paclipocTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBera. [Inockoe 3epkano
3.22 [Ipenomienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Jucnepcus ceta




JIunza. Xon myueit B auH3e. DokycHOe paccTosiHue JIMH3BL. OnTHdeckas cuiia JuH3bl: D =

3.24
1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTHYecKue npuoopsl
Ipakmuyeckue pabomul
W3mepenne onrtudeckoil cuibl  coOuparomield  JHH3BI;  (POKYCHOTO — PAcCTOSIHUS
coOuparoriel TMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MEPOB NpEAMETa U N300paKeHHsI, KOra

3.26 MPEAMET PACIIONIOKEH B IBOMHOM (OKYyCe), TOKa3aTess MPEIOMIICHUS CTEKJIA.
HccnemoBanue cBoicTBa M300paKeHUs, MOYYCHHOTO C TIOMOIIBIO COOMPAOIIEH JTUH3HI,
W3MEHEHHsI (OKYCHOTO PpACCTOSHHUS JIBYX CIIOKEHHBIX JIMH3; 3aBHCHMOCTH yriia
MIPEIOMIIEHHS] CBETOBOTO JIy4a OT YIJla NaJIeHUs Ha TPaHULle «BO3yX — CTEKIIO»

397 Quzuueckue senenus 6 npupoode. 3atMenus ConHua u JIyHbl, 1BeTa Tes, ONTHYECKHE

' siBJIeHUS B atMocepe (1BeT Heba, pedpakiius, pagyra, MUPaK)
3.28 Texnuueckue ycmpoticmea: 09KH, IEPUCKOTI, (oTOANapaT, ONTUIECKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHU A

4.1 PamnoaktuBHOCTH. Anb(a-, Oeta-, raMma-u3nydenus. Peakiun anbda-u 6era-pacnaga

4.2 OmnsiTel Pezepdopaa o paccesauto anbda-yactuu. [nanerapuas moaens atoma

4.3 CocraB atoMHOTO sigpa. M30TOTBI

4.4 [Tepnoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHble peakiyu. 3aKOHbI COXpaHEHUS 3apsSA0BOTO U MAaCCOBOTO YHCET
Qusuueckue s61eHUs 6 Npupooe: €CTECTBEHHBIM paJAMOaKTUBHBIN (OH, KOCMHYECKHE

4.6 JTy4d, PaJUOAKTUBHOE H3IIydY€HUE TNPUPOIHBIX MUHEPAJIOB, IEHCTBHE DPAaTIUOAKTHUBHBIX
W3ITy4YeHUI Ha OpraHu3M 4eloBeKa

47 Texuuueckue ycmpoticmeéa:  CHEKTPOCKON, WHIUBUIYAIbHBIA  TO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa
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