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npoTtokon ot 29.08.2023r. Ne 1 B.d.» npuka3 ot 29.08.2023 r. Ne 210

npotokon ot 28.08.2023r. Ne |

Anantuposanuasi paboyasi nporpamma
o pusHKe st 00y4AIOIHXCsI € TS/KEJABIMI HAPYLIEHHAMHE pevu
7-9 knace

¢. Keroso, 2023



IlosicHuTebHAS 3alIUCKA

AnantupoBaHHas pabouass mporpamma ydeOHoro mpeamera «®Pusumka» Bapuanta 8.1 mns
oOydarommxcst 7-9 kjacca ¢ paccTpoiiCTBaMU ayTHCTUYECKOr'O CIEKTpa C y4eTOM PEKOMEHJIAlHii
[IMIIx  cocraBi€HHBIX 1O MTOraM  ICHXOJOrO-MEIUKO-TIEAAarornyeckol  JUArHOCTHUKH
obyuaronxca ¢ OB3 (rpynnst PAC). Ilporpamma coxepxut nuddepeHnupoBaHHbie TpeOOBaHUS
K pe3ylbTraTaM OCBOCHHUS M YCIOBHUS €¢ peanu3aly, OOECIeUNBAIOIINE YIOBICTBOPCHHE
00pa30BaTEeNbHBIX MOTPEOHOCTEN YUAIMXCS C PACCTPONHCTBAMU ayTUCTUYECKOTO CIIEKTPA.

IIporpamma pa3padoTaHa Ha OCHOBe CJIeAYIOIINX HOPMATHBHBIX IOKYMEHTOB:

- ®enepanpHoro 3akoHa «O6 obpazoBanuu B Poccuiickoit @enepanum» oT 29.12.2012 No 273
@3 (penakuus ot 02.06.2016, c u3m. u porm., Beryn. B cuiy ¢ 01.07.2016);

- denepaabHOIO TOCYIaPCTBEHHOIO 00pa30BaTeIbHOr0 CTaHJapTa OCHOBHOI'O O0IIEro
00pa3zoBaHMs, YTBEPKJIEHHOTO MpUKa3oM MuHHCTEpCTBOM oOpa3oBaHusi Hayku P® 17 nexabps
2010 roma Ne 1897, 3apeructpupoBan B Muntocre Poccun 01.02.2011 Ne 19644,

C U3MEHEHUSMHU, BHECEHHBIMU MPUKa3aMHU:

v’ npukas Munucrepcrsa o0pa3oBanus U Hayku Poccuiickoit @enepanuu ot 29 nekabps
2014 r. Ne 1644 «O BHecennn n3menenuit B [Ipukas MunucrepcTBa oOpa3zoBanusi U Hayku PO 17
nekabpst 2010 r. Ne 1897 «O6 yrBepkaeHUN (BenepatbHOro rocyaapCTBEHHOTO 00pa30oBaTEeIbHOTO
CTaHJapTa OCHOBHOI'O 00111ero 00pa3oBaHUs»;

v' npuka3 Munobpuayku Poccun ot 31.12.2015 Nel1577 "O BHeCeHUY U3MEHEHHIA B
denepanbHbIil TOCYJAPCTBEHHBIM 00pa30BaTENIbHBIN CTaHIAPT OCHOBHOTO O0OIIEro 0oOpa3oBaHMS,
YTBEpKJICHHBIM mpHuka3zoM MuHucrepcrBa oOpa3oBaHus U Hayku Poccuiickoit denepauuu ot 17
nexabpst 2010 r. Ne 1897" (3apeructpupoBano B Muntocre Poccun 02.02.2016 N 40937).

- OyHIaMEHTAJILHOTO sijipa coAepikaHus oomero oopazosanus. - M. «IIpocemenue» 2010r.;

- Konuenuuu 1yXxoBHO-HPaBCTBEHHOT'O Pa3BUTHUS M BOCIIUTAHUS JIMYHOCTH I'PaKJaHUHA
Poccun. — M.: IIpocsenienue, 2009r.;

- mpukaza MuHucrepcTBa oOpazoBaHusi U Hayku Poccuiickoit ®@eneparuu ot 25.12.2018
Ne345 «O06 yrBepxaeHun (enepansbHOro nepevHs y4eOHUKOB, PEKOMEHIYEMBIX K MCIOJIb30BAHUIO
Opy  peanu3alil HMMEIOIMX TOCYAapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTENbHBIX MPOTrpaMM
HAyYaJbHOTO OOIIer0, OCHOBHOTO OOIIEro, CpeaHero oOmero oOpa3oBaHMS» C BHECCHHBIMU
M3MEHEHUSIMHU.

- MOCTaHOBJEHUA [ TaBHOrO roCy1apCTBEHHOr0 CaHuTapHOro Bpauda Poccuiickoit deneparuu
«O6 ytBepxkaenun CanlluH 2.4.2.2821-10 «CanuTtapHO-31UIEeMHOTIOTHYECKHe TpeOOBaHUS K
YCJIOBHSIM M OpraHM3aliid oOydeHHsI B 00IIeo0pa3oBaTeIbHBIX YUpexaeHusx» oT 29.12.2010 Ne
189 (zapeructpupoBannoro B Munrocte Poccuiickoit ®enepamun 03.03.2011 Ne 19993);

- IIOCTaHOBJICHHs [ TaBHOTO rOCYAapCTBEHHOI0 CaHUTapHOro Bpada Poccuiickon denepannu
or 24.11.2015 Ne 81 "O BHecenuun u3menenuii Ne 3 B CanlluH 2.4.2.2821-10 "CanurapHo-
SMUAEMHUOJIOTHYECKUE TPEOOBAHUS K YCIOBUSM M OPraHU3alMK 00Y4YEeHHUs, COICPKAHMS B

o01reo0pa3oBaTeNbHBIX opraHu3anusax" (3aperucrpupoBanHoro B Muntwocte Poccun 18.12.2015 Ne
40154),



ean:

Nzyuenue kypca «@Pus3nka» B OCHOBHOI IIKOJE HAMpaBICHO Ha JOCTHXKEHUE CIEHYIOUIMX
neJei:
- (QopMupoBaHHE [ENOCTHON KapTHHBI MUpPa U OCO3HAHHE MecTa B HEM 4YelIOBEKa HAa OCHOBE
€IMHCTBA PpAlMOHAILHO-HAYYHOTO T[O3HAHUS U HSMOIMOHAIBHO-IIEHHOCTHOTO OCMBICICHUS
PEOEHKOM JIMYHOIO OMbITa OOIIEHHUS C JIFOIbMU U ITPUPOJION;
- BOCMHTaHWE WHTEepeca K (HU3UKE, K YMCTBEHHOW [ESATEILHOCTH, CTPEMJICHHE HCIOJIb30BaTh
3HaHUS MOJTyYSHHBIE B Pe3yJIbTaTe H3Y4YeHUs Kypca « DH3HKa» B MOBCETHEBHOW YKHU3HH;
- JIyXOBHO-HPAaBCTBEHHOE DPa3BUTHE W BOCIHTAHWE JIMYHOCTH TpaxkaaHnHa Poccuu B yCIOBHAX
KYJIBTYPHOTO ¥ KOH(PEeCCHOHAILHOTO MHOT000pa3usi pOCCHHCKOTo O0IIeCTBA.

OcHoBHBIE 32124U:
- (QopMupoBaTh 3JIEMEHTHl CAMOCTOSTENPHOW WHTEUIEKTYalbHOM NeATeIbHOCTH Ha OCHOBE
OBJIAJICHUSI HECIOKHBIMH (PU3MYECKMMHM METOJaMH IO3HAHMS OKpYKalomero mupa (yMmMeHue
UCIOJb30BaTh 3JEMEHTHl MPUUMHHO-CIEICTBEHHOIO U CTPYKTYpPHO-(DYHKIIMOHAJIBHOIO aHaJM3a,
OIpeNeNATh CYLUIHOCTHBIE XapaKTEPUCTHUKU H3Yy4aeMoro OOBEKTa, pPa3BEPHYTO OOOCHOBBIBATbH
CYXJI€HMsI, JaBaTh ONpe/eeHNs, IPUBOAUTD J0Ka3aTeIbCTBA YMEHHUS);
- pa3BUBaTh YMEHUS CAMOCTOSITEIbHO U MOTUBUPOBAHHO OPraHU30BHIBaTh CBOIO I1O3HABATENIbHYIO
JeATeIbHOCTh (OT IOCTAHOBKH 10 MOJYYCHHUS U OL|EHKH pe3yJbTaTa);
- IPOJIOJDKUTH (HOPMHUPOBAHUE YMEHMSI BECTU OMCK MH(POPMALMK U paboTaTh ¢ HEW;
- pa3BUBAaTh YMEHHE JIOTUYECKOI'0, 3HAKOBO-CHMBOJIMUYECKOI'O M aJIrOPUTMUYECKOIO MBILIECHUS,
IPOCTPAHCTBEHHOI'0 BOOOpaXKEHHU s, IIPEJICTABICHUN O KOMIIBIOTEPHONU IPaMOTHOCTH;
- BOCIIUTBIBATh YOEKJACHHOCTh B IMO3UTHUBHOW poiu (U3UKU B KM3HHM COBPEMEHHOr0 OOIIECTBA,
IOHUMAaHME IEPCIEKTUB Pa3BUTUS SHEPreTUKH, TPAHCIIOPTA, CPEACTB CBS3M M Jp.; OBJAJIEBATH
YMEHUSMH HPUMEHSATH [OJy4EHHbIE 3HAHUS JUISI TTOJTY4YEeHHUS Pa3HOOOpa3HbIX (PU3MUECKHUX SBICHUM;
- pa3BUBaTh YMEHUS NPUMEHSTH MMOJYYEHHbIE 3HAHUS U YMEHHUS 111 O€30I1acHOr0 MCIO0Ib30BaHUs
BEIIECTB U MEXaHU3MOB B OBITY, CEJILCKOM XO3SICTBE M NMPOU3BOJCTBE, PEIICHUS MPAaKTHUECKUX
3a/1a4 B MOBCEIHEBHOMN KU3HU, MPEAYNPEKICHUS IBICHUM, HAHOCSIIUX BPE]l 37J0POBBIO UEJIOBEKA U
OKpY’KaloIllel Cpere;
- (opMUpOBaTH YMEHHS apryMEeHTHPOBAHO OOOCHOBHIBATh M OTCTAaMBaTh BHICKa3aHHOE CY)XIEHHE,
OLIEHUBATh U IPUHUMATh CYXIEHUS APYTHUX.

Koppexkunonnsbie 3agaun:

- MPEeOCTaBUTh BO3MOXXHOCTh YUEHUKY OBJIAJICTh 0a30BbIM COZEpKaHUEM O0y4YeHHs. MOBBIIIATh
MOTHBAIIMIO K 00y4EHHIO;

- CO3J1aTh YCJIOBUS JJIsl Pa3BUTHS y4alIerocsi B CBOEM IIEPCOHAIBHOM TEMIIE, HCXOS U3 €T
00pa3oBaTeNbHBIX CIOCOOHOCTENW U UHTEPECOB;

- Pa3BUThb MBILIUICHUE, 1AMATh, BHUMAaHUE, BOCIPUATUE YEPE3 UHINBUIyaIbHBIA pa3JaTOYHBIN
MaTepual;

- OCYILECTBJIITh KOPPEKLMIO HAPYUICHUH YCTHON peuH, KOPPEKLHI0 U NPOQUIAKTUKY HapyIIeHUH
YTEHUS U NIHCHbMA;

- pa3BHUBaTh CO3HATEJIBHOE UCIIOJb30BAHUE SA3BIKOBBIX CPEICTB B PA3IMYHBIX KOMMYHHUKATHBHBIX
CUTYalLUsIX C LI€JIbI0 peaan3aliy MOJHOLIEHHBIX COIIMAbHBIX KOHTAKTOB C OKPYXAIOLUIUMU;

- o0ecrieynBaTh OOydaroUmleMycsl YCIeX B pas3IMYHBIX BHUAAX JEATEIBHOCTH C  IIEJIbIO
IpeynpexIeHHsI HEraTUBHOI'O OTHOILICHHS K yueoe.

Pa6ouas nporpamma yueGHoro npeamera «®dusnkay pazpaboTaHa Ha OCHOBE paboueit
nporpammbl «®Puszuka.7-9 knaccel» k quHun YMK A.B. Ilepeimkuna, E.M. I'ytHuk, nox
penakuueir H.B. ®unonosuy, E.M. I'ytaHuk.- M.:[Ipoda, 2017.

C YUETOM IIJIAHUPYEMBIX K UCIIOIb30BAHUIO YIEOHO-METOANUECKUX KOMILJIEKCOB!
e  VY4eOHUKHU:
—  Teppnukun A.B. ®usuxka yu. 7x1 ®I'OC, 7-ewn3a. crepeoturt., [poda, 2018.



—  Ileppmkun A.B. ®usuka, yu. 8kn ®I'OC, 6-e uzn. crepeorur., [poda, 2018.

—  Ileppikun A.B., I'ytark E.M. ®@usuka, ya. 9xn ®I'OC, 7-ewusn. crepeotut. poda, 2019.

Brioop AaBTOPCKOI mporpaMmbl JJisi pa3padoTku padoyeil mNporpamMmbl
00ycJI0BJIeH TeM, YTO JaHHAs IPOrpaMMa co3jjaHa B COOTBETCTBHH ¢ «O0s13aTeIbHBIM MUHUMYMOM
CoZiep’KaHUsl OCHOBHOIO 001ero o0pasoBaHus mo ¢usuke». B Hell mpeacTaBieHO pa3BEpHYTOE
yuebHOe cojepaHue MpeaAMeTa, MPUMEPHOE KOIMYECTBO YacOB HAa M3YYCHHE OCHOBHBIX Pa3JeioB
Kypca. OTIMYHUTENbHOM OCOOCHHOCTBIO JTaHHOM MNporpaMMmbl SIBISIETCS TO, YTO B IpOrpamMme
co0JIro1aeTcsl MPEEeMCTBEHHOCTh C JIIOOBIM KypcoM ¢usuku 7 - 9 kiacca, ee OTIMYaeT MOJHOTA
IPEACTABIICHUS COJEP)KaHUs, KPaTKOCTh Kypca (PU3MKH, OTIMYAIOTCS MPOCTOTOM U JOCTYIHOCTBIO
U3JI0KEHMS MaTepHaa.

N3meHeHusi, BHecéHHble B aBTOpckyl mnporpammy E.M. I'ytauka, A. B. Ilepslmkuna
CBSI3aHBI C TEM, YTO aBTOPCKasl MporpaMMa paccuuraHa Ha 70 yacoB u3 pacuera 35 pabounx Henenb
B 7 1 8 kmaccax u Ha 105 gacoB B 9 kinacce, B paboueil mporpamMme MpeaycCMOTPEHO COKpaIeHHe
4acoB, T.K. IPOJOJDKUTENBLHOCTh Y4EOHOr0 rojla COCTaBIsAeT 34 Helenu:

7 kjacc:

v YMEHBIIHJIOCHh pe3epBHOE BpeMs Ha | dac (BMecTo 3 4acoB, 3aIJIaHMPOBAHO 2 Yaca);

v B paszene «MexaHUUECKUE SIBIICHUS» KOJMYECTBO YacOB YMEHBIIMIOCH Ha | 9ac, Tak B
rinaBe «Pabora. MomHocTs. DHeprusi» (Bmecto 13 wacoB, 3amianupoBano 12 yacoB). K
JTAHHOM TeMe YacTHYHO BO3BpaIaroTcs B 9 Kiacce.

8 kiacc:

v YMEHBIIUJIOCHh pe3epBHOE BpeMs Ha | dac (BMeCTO 3 4acoB, 3aIlJIaHMPOBAHO 2 Yaca);

v’ B paszene «DIEKTPUYECKUE U MATHUTHBIE SBJIEHHS KOJMYECTBO YaCOB YMEHBIINIOCH Ha 1
yac (BMecTo 34 yacoB, 3arilaHupoBaHo 33 yaca).

v B KTII 2 yaca pe3epBa OT/1aHbl Ha TIOBTOPEHHE M HTOrOBYIO KOHTPOJIBLHYIO padory.

9 knacc:

v\ mporpamma cocTaBieHa Ha 68 4acoB, B COOTBETCTBMH C y4YEOHBIM IUIAHOM
00pa30BaTEIbHOrO YUPEKIACHUS

Beoywumu udeamu _asnaromces:  audQepeHIIUpOBaHHBIA, JUYHOCTHO-OPUEHTHPOBAHHBIMH,

CHUCTEMHO - JeATECILHOCTHBIN ITOIXO0/.

JlaHHas aganTHpoBaHHasi mporpamma Bapuanrta 8.1 agpecoBana od0y4aromumcsa ¢ OB3
rpynnsl PAC koTopble XapakTepu3ylOTCsl HETOCTATOYHOM MO3HABATENbHON aKTUBHOCTBIO, YTO B
COYETAHUHM C OBICTPOM YTOMIISIEMOCTBIO M HCTOIIAEMOCTBIO MOXKET CEphe3HO TOPMO3UTH HUX
o0y4yeHue U pa3BUTHE.

beicTpo HacTynaroliee yTOMJIEHHE JAHHOW KaTeropuu oOydaroluXcs NMPUBOAUT K IOTEpE
paboTOCIIOCOOHOCTH, BCIIECTBUE YETO Y YUEHUKOB BO3HUKAIOT 3aTPYAHEHUS B YCBOEHUH Y4€OHOr 0
MmaTepuana. OHU HE YAEpXKHUBAIOT B NaMSITH YCJIOBHS 3a/Jayd, NPOJUKTOBAHHOE IPEIJIOKEHHE,
3a0BIBAIOT CJIOBA; JIONYCKAIOT HEJelble OMMOKM B IHCbMEHHBIX paboTax; HEpPeIKo BMECTO
pelIeHus 3aJa4d MPOCTO MEXaHWYECKH MaHUIYIMPYIOT HHU(pamMu; OKa3bIBarOTCS HECIOCOOHBIMU
OLIEHUTh Pe3yJbTaThl CBOUX JEHCTBUI; UX MPEACTaBICHUS 00 OKPY)KAIOIIEM MHpE HEJOCTaTOYHO
nmpoku. Jletm ¢ PAC He MOryr cocpefoTOYUThCS Ha 3aJaHUM, HE YMEIOT IOAYHHATH CBOU
JICCTBUS IIpaBHJIaM, COAEpXkKALIUM HECKOJIbKO YCIOBHH. YdalMecs NaHHOW KaTerOpuHu HE YMEIOT
IUTAaHUPOBATh CBOM JEHCTBMSI, KOHTPOJIMPOBATh UX; HE PYKOBOJACTBYIOTCS B CBOEH J1€ATEIbHOCTU
KOHEYHOM LIEJIbI0, YACTO «II€PECKAKUBAIOT» C OJHOI0 Ha JPYroe, HE 3aBEPIUIMB HayaToe. Y MHOIUX
U3 HUX NMPeo0JIaatoT UTPOBbIE MOTHBBL. YacTble MEPEXO/bl OT COCTOSHUSA aKTUBHOCTU K IOJHOMN
WJIM YaCTUYHOW MACCHBHOCTH, CMEHA PabovYnX M HepaOOUYMX HACTPOEHUH TECHO CBSi3aHA C HEPBHO -
NCUXUYECKUM COCTOSHUEM U BO3HUKAIOT OPOM 0€3 BUIUMBIX IPUYHH.

OnHako W BHEIIHHE OOCTOATENbCTBA, HANpPUMeEp, TaKue, KaK CIOKHOCTh 3a/laHus,
HEOOXOIUMOCTh BBIMOJHEHUs OONBIIOr0 oObeMa paboThl, BHIBOAAT peOEHKAa U3 PaBHOBECHS,
3aCTaBJISIIOT HEpBHUYATh M HMHOI/Ia HAJOJTO BHIOMBAIOT ero M3 pabouero cocrosHus. Pabouee
cocrosture nereif ¢ PAC, Bo BpeMsi KOTOpPOrO OHU CHOCOOHBI YCBOUTH Y4eOHBIN MaTepuan u
NpPaBUJIbHO PENIMTh TE WM HHbIC 3a1aud, KpaTkoBpeMeHHO (15-20 MuHYT), a 3aTeM HacTymaer



YTOMJICHHE U UCTOIICHHEe, UHTEPeC K 3aHATUSIM Ipomnajaaer, padoTa mpekpaiiaerca. B coctosHuun
YTOMJICHUSI Y HHUX PE3KO CHIIKAETCSd BHUMAHHE, BO3HUKAIOT HMITYJbCUBHBIC, HEOOIyMaHHbIC
JecTBUsl, B paboTax MOSABIAETCS MHOXECTBO OLIMOOK M HCIpPaBJIEHUH. Y HEKOTOpBIX JeTeit
COOCTBEHHOE OeccUITe BBI3BIBAET paslipakeHue, IPYrue KaTeropudecku OTKa3bIBAIOTCS paboTaTh,
0COOEHHO ecyii TpeOyeTcst YCBOMTH HOBBIM Y4eOHBIM MaTeprall.

HeGonbmioit 00beM 3HAHWM, KOTOPBIM JETAM yIaeTcs NPHOOPECTH B TIEPUOA HOPMAJIbHOM
paboTocrnocoOHOCTH, KaK Obl MOBUCAET B BO3AYXE, HE CBSI3bIBACTCS C MOCIEAYIOIIUM MaTepUasoM,
HEJ0CTaTOYHO 3aKpEIuIsieTCsl. 3HaHHUSI BO MHOTHX CIIy4asiX OCTalOTCs HEMOJHBIMH, OTPBIBUCTBIMU,
HE CHCTeMaTH3MpyroTca. Benen 3a aTMM y AeTeil pa3BHUBaeTcs KpalHsIs HEYBEPEHHOCTb B CBOMX
CHJIaX, HEY/IOBJIETBOPEHHOCTh Y4EOHOU NeATETbHOCTBIO.

Huskuil ypoBeHb y4eOHBIX 3HAHMHM CIIY)KMT JO0Ka3aTEJIbCTBOM MaJloM MPOJYKTUBHOCTU
oOydeHHs JeTell TaHHOM T'pYMIbl B YCIOBUSX 00IIe00pa3oBaTenbHON HMIKONBL. B cooTBeTCTBUU C
BBIIIC U3JIOKEHHBIM HEOOXOIUM TOUCK A(PPEKTUBHBIX CPEIACTB OOyUEHHs, IPUEMOB U METOJ0OB
paboThl, aIeKBaTHBIX OCOOEHHOCTSIM Pa3BUTHS TaKUX JETEH.

/Jlannaa adanmuposannas padouan npocpamma Yuumuvléaem G03MONCHbIE 3ampyOHeHUs
yuawuxca ¢ OB3 (cpynnot PAC) 6 npouecce ee yceoenusa. 11o3ToMy NpPOBOAMUTCS aganTaius
nporpamMmsl (yIpoIieHHe MoAayu M CMBICIOBOTO COAEpKaHMSI MaTepHana, mpeiiokeHHe YeTKUX
AITOPUTMOB Ui pabOThI, yMEHbIIEHHE 00beMa BBIMOJIHAEMONW YUEHUKOM PadOThI, MCIOIb30BaHUE
3HAKOBBIX CHMBOJIOB JJIi OpHUEHTAllMd pEOCHKOM B BBHINOJHEHUHM 3aJaHUN W IUIAHUPOBAHUH
JIENCTBUMN, BBIZICJICHUE TEM JJIs1 03HAKOMUTEIILHOTO U3YyUEHHUS, OPTraHU3alUs MPAKTUIECKUX paboT B
dbopme pemoHcTpanuu W 1Ap.) ¢ coomogeHuem Bcex Tpeboanuit OOIl OOO mkoner u
COXPaHEHUEM IPAKTHUYECKUX paboT u aeMoHcTpauuid. I[IpoBoauTcs OosblIoe KOJUYECTBO OMNBITOB
(B mporpaMMe OHH BBIJICJICHBI KYPCHBOM).

[Tporpamma mospomsieT ydammmcs ¢ OB3 rimy0ke BOCHPHHSATH PAacKpBIBAEMYIO B Kypce
KapTUHY Mupa. B Temaruueckoe MJIaHUPOBAHME JONOJHUTEIBHO BHECEHBbl  BOIPOCHI
npodopreHTaIuu, MPaKTHIECKOE MPUMEHEHUE N3Y9aeMBbIX TEM B OBITY.

Taxk, Borpocel npuMeHeHns (pU3NKHU B OBITY pacCMaTPUBAIOTCS HA ypOKax:

7 Kaace
dusnueckre BEIMYUHBI U uX u3Mepenne. Ousnka u texuuka. uddysus B razax, KUIKOCTIAX H
TBEpABIX Tenax. B3aumopaencTBUE MOJEKYJ. ArperatHble COCTOSIHUS BellecTBa. MexaHHueckoe
newxenue. Muepuus. Macca tena. [lnotHocts BemectBa. Cuia. Cuna TskecTd. 3aKOH BCEMHPHOTO
tarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. lunamomerp. PaBHoneiicTByromas cuia.
Cuna tpenus. J[laBmenue TtBepapx Ten. JlaBiaeHuwe xuakoctedl u ra3oB 3akoH [lackans.
Coobmraromuecss  cocyasl. Bec Bosgyxa. AtmochepHoe pgaBnenue. bapomerp-aHepous.
ATMoOcdepHOE NaBlieHHEe Ha pa3fMYHbIX BBICOTaX. | MapaBiIMuecKre MeXaHU3MbI (Tpecc, Hacoc).
ApxumenoBa cusia. MomeHT cuibl. Peruar. IlonBumknble U HenonBrkHbIe Onoku. Kosadouuuent
MOJIE3HOTO IEUCTBUS MEXaHU3MA.

8 kiace
BuyTtpennsss sHeprus. Buasl Temonepenauu: TEIIONPOBOAHOCTb, KOHBEKLMS, H3JIyYEHUE.
KonnuectBo TennoTel. YjenbHas TEMJIOEMKOCTb. 3aKOH COXPAaHEHUsSI SHEPIMM B TEMJIOBBIX
nporeccax. HeoOpatumocts mporeccoB — Temionepenaud. VcmapeHue U KOHJEHCAlMsl.
Hacprennsiii map. Buaxknocts Bo3nyxa. Kumenwme. IlnaBiieHne m kpucramumsanus. YeiabHas
TEIUIOTa IJIABJIEHUS M IapooOpa3oBaHUs. YienbHas Temiora cropaHus. Pacuer kommyecTBa
TEIIOTHl Tpu Termnooomene. [IpuHIMMIBI paboOThl TEIUIOBBIX aABUrarenei. IlapoBas TypOuHa.
HBuratens BHyTpeHHero cropanusi. KIIJ[ temoBoro asurarens. [IpeoOpazoBanus sHepruu B
TEMJIOBBIX MalIMHAX. DKOJIOIMYECKHE TPOOJIEMBbI HCIOIb30BAHUS TEMJIOBBIX MAIIMH.
DnekTpu3anus Ten. DIEeKTPUUECKU 3apsaa. DiekTpudyeckoe noje. JlelicTBrue 3MeKTPUIECKOro MoJst
Ha JJIEKTpuYeckue 3apsiabl. [loCTOSTHHBIN 3JeKTpUYecKuil TOK. MCTOYHMKHM MOCTOSHHOIO TOKA.
HevictBuss »nextpuueckoro Toka. Cuna Ttoka. HampspkeHue. DJEKTpUUECKOE COMPOTUBIICHHE.
OnekTpuyeckas menb. 3akoH Oma 1 yyacTka dJIeKTpuueckod 1enu. [locnemoBaTenbHoe H
napasuieIbHOe COCAMHEHHS MPOBOJHUKOB. PaboTa M MOIIHOCTH AJNEKTPUYECKOTO TOKA. 3aKOH



Jxoyns—Jlenua. OnsiT Dpcrena. MarautHoe nosie Toka. B3anmoaelcTBue NoCTOSHHBIX MAarHUTOB.
MaruutHoe noje 3emMiau. JJIEKTPOMArHuT. J{elicTBue MAarHUTHOT'O MOJIsl HA TPOBOJAHUK C TOKOM.
OrtpakeHue 1 NpeaoMIIeHUuE CBeTa. 3aKOH oTpaxkeHus cBeta. [lnockoe 3epkano. Jlunza. dokycHoe
paccTostHie JMH3bl. PopMmyna nuH3bl. OnTudeckas cuja JIMH3bL. ['71a3 Kak onTHYecKas CUCTEMA.
OnTrueckue mpudOOpHI.

9 kiace
Mexannueckoe aABWKeHUE. OTHOCHUTENBHOCTh JBMKEeHUsA. Cucrema otcueta. CKOPOCTb.
Yckopenne. PaBHoyckopeHnHoe aBmxkeHue. CBoOogHOE TajeHue Tel. PaBHOMepHOE JABUXKEHHUE T10
okpyxHocTH. Ilepuon u yactora oOpamenus. 3akoHbl HpioToHa. Mmnynbc. 3aKkoH coxXpaHeHUs
uMmiynbca. PeakTuBHOe aBmxkeHue. Mexanuueckue konedanus. Ilepuon, vactora u amrumdtyna
koneOanuii. [lepuon konebaHMii MaTeMaTHUECKOTO W MPYKMHHOIO MasTHUKOB. MeXaHHUYECKHe
BOJIHBI. J{JTMHA BOJIHBL. 3BYK.
MarnutHoe mnose. [lelicTBU€ MAarHUTHOIO MOJsI Ha TPOBOAHUK C TOKOM. OJIEKTpOMarHUTHas
MHAyKnus. IlepeMeHHbli TOK.

Peanuszanuss nporpamMmbl  NpeanosaraeT IpPUMEHEHHE Ha ypoKaX  KOPPEKIMOHHO-
pa3BUBAIOIINX, HH(OPMALMOHHO-KOMMYHUKATUBHBIX,  OOBSACHUTEIbHO-WIUIIOCTPATUBHBIX U
UTPOBBIX MEJarorMYecKux TEXHOJOIHH, KOTOpbl€ CIOCOOCTBYIOT Ppa3BUTHIO 3JIEMEHTapHBIX
MBICTIUTENIFHBIX Ollepaluil (cpaBHEeHHE, 00001IeHne, aHAIN3), BOCIIOIHEHUIO TPOOEIOB B 3HAHUAX Y
mKoybHUKOB ¢ OB3.

OCHOBHBIMH HANIPABJIEHHUSIMH B KOPPEKLMOHHOIi padoTe sIBJSIIOTCS:
YIIOBJIETBOPEHHE OCOOBIX 00pa30BaTeIbHBIX MOTPeOHOCTEH, 0Oyuatommxcs ¢ PAC;
KOPpEKIMOHHAsI TOMOIIb B OBJIaJICHUU 0Aa30BbIM COJIEpKaHUEM 00y4EeHMUS;
pa3BUTHE MTO3HABATEIBHON NEATEIHbHOCTH;
pPa3BUTHE SMOIMOHATBHO-TUYHOCTHOU c(hephl U KOPPEKIUS €€ HeAOCTATKOB;
(hopMHpOBaHKE MO3HABATEIILHBIX HHTEPECOB JIAHHOM TPYIITHI IKOJIHHHUKOB;
oOecrieueHue peOCHKY YCIexXa, B Pa3JIMYHBIX BHUJAAX JCATCIBLHOCTH C IEJBbI0 TPEAYIPEKICHUS
HCraTuBHOI'O OTHOIICHUS K yqé6e, CUTYyallun IIKOJIbHOI'O O6y‘ICHI/IH B IICJIOM, ITOBBIIICHU S MOTHBAIIMN K
IIKOJIEHOMY OOYYEeHHUIO.

[konmpHBIT  Kypc (u3ukm —  cucTeMooOpasyromuid  (sBaseTcss  0as3oif) s
€CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB, T.K. (U3NUECKHE 3aKOHBI JIEKAT B OCHOBE COJIEp>KaHUs
KypCOB XHMHH, OMOJIOTHH, Teorpaduu U acTpOHOMHUHU, 00pa3ys mexcnpeomemnsle cBsizu. OH
pPAacKpbIBa€T pOJib HAyKH B 3KOHOMMUECKOM M KYJIbTYPHOM Da3BUTHM OOIIECTBA, CHOCOOCTBYET
(OpMHPOBaHMIO COBPEMEHHOI'0 HAYYHOT'0 MUPOBO33peHus. i1 pereHus 3a1a4 GopMUpOBaHUs OCHOB
HAayyHOIO MHPOBO33PEHHUS, PA3BUTHS MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH U TO3HABaTEJIbHBIX
MHTEpPECOB, OOydYarolMxcs B Ipolecce H3ydeHUs (U3MKH, OCHOBHOE BHUMAaHHUE YIAENsieTcs He
nepeaaye CyMMbl TOTOBBIX 3HAHMM, a 3HAKOMCTBY C METO/IaMU HAYYHOT'O IMO3HAHUS OKPY>KAIOIIEro
MUpa, TOCTaHOBKE MP0o0OJIeM, TPeOYIOMUX OT 00YYAIOIIMXCS CAMOCTOSTENILHOM e TeNbHOCTH 110 UX
paspewenuto. Kypc obnagaer MMpPOKUMHU BO3MOXKHOCTAMHU 111 (POPMUPOBAHHUS Yy LIKOJIbHUKOB
dyHIamMeHTa 3KOJOTMYECKOW M KYyJIbTYypOJIOTMYECKOM TIpaMOTHOCTM UM COOTBETCTBYIOIIMX
KOMIIETEHTHOCTEN - yMEHUHN IPOBOAUTH HAOJIOEHUS B IPUPOJIE, CTABUTD OIIBITHI.

[Ipenmet «®Pu3nKa UCIONB3YET U TEM CaMbIM HOOKpenisem YMeHus (m.e. 83aumocen3ana),
MOJTyYeHHbIE Ha YPOKaX MAaTEMAaTUKH U €CTECTBO3HAHUSI.

A VAN N NN

Jdannas  mporpamma  npeanosgaraer au¢p¢epeHIUPOBAHHYIO  NOMOINbL  JJIA
odyuaromuxcsi ¢ OB3 (rpynnsi PAC):

* HarJIAIHO TTOJKPETUICHHAS MHCTPYKIUS YUUTEINSI AJI1 OCBOCHUS PaOOThI C KHUTaMU;

* KapTOYKH ¢ (oTorpadusMu JjIsi COCTABJICHUS COOOIICHNUS;

* TEPEeKOHCTPYHPOBAHUE COJIEpKaHHUS Y4eOHOro MaTepuaia ¢ OpHEHTallMeld Ha 30HY
OnmoKaifIero pa3BUTHS y4EeHUKA;

* OTIOpa Ha KU3HEHHBIN OMBIT peOCHKA;

* CMOJIb30BAHUE HATJISIHBIX, TUAAKTUUECKUX MAaTEPUAIIOB;



* WUTOI' BBICTYIJICHHS YYaLIUXCSl OOCYXKIAlOT IO aNrOpUTMY - CIMYEHMS, YYEHHK
CaMOCTOSITEJIbHO OTBEYAET Ha UTOTOBbIE BONPOCH! (MJIM MCHOJb3YET IaHHYIO EMY OIOPHYIO CXEMY -
AITOPUTM);

* PEKOHCTPYKLHUS ypoKa C OPUEHTHPOM Ha BKJIIOUEHHE PAa3HOOOPA3HBIX WHAMBHyaTbHBIX
(dbopM npenoHECCHHS 3a/IaHUIT;

*HCIOJIB30BAHUE B IpoIlecce O0y4YEeHUsl BCEX BHJIOB ACSATEIbHOCTH — MIPOBOM, TPYAOBOM,

MPEeAMETHO-TIPAKTUY €CKOM, yueOHOM, MyTEM U3MEHEHHUs CIOCOO0B MoJauu HH(popManuu;

* HCIIOJIb30BAaHUE PAa3HBIX (OPM BHEKJIACCHOM pabOThI;

* HCIOJIb30BaHHE OoJjiee IMPOKON HArJSIIHOCTH M CJIOBECHOM KOHKpETH3alluu OO0IIMX
MOJOKEHUH OOJIBIIMM KOJIMYECTBOM HATJLIIHBIX TNPUMEPOB U YHPAKHEHHH, IUIAKTUYECKUX
MaTepHUaoB;

* MHCIOJB30BAHWE NpPU MpPeoOpa3OBAHWU W3BICUEHHOM WHGPOpPMAaLUU W3 y4eOHHKA U
JIOTIOJIHUTENBHBIX MCTOYHUKOB 3HAHHUM OMOPHOW KapThI-CIMYEHHS, OMOPHOM CXEMBbl ajiropuTMma,
BBITMOJIHEHUE 3aJIaHus 0 00pasIy.

B yueOHOM miiaHe MIKOJIbI BbIAEJEHO 1O 2 yaca B HEENMo B 7-9 kimaccax (68 4acoB Kaxk[blii
ron) TemaTnueckoe u NOypoyHOE IJIAHMPOBAHUE Y4eOHOro mMaTepuana no (U3MKe s OCHOBHOM
0011e00pa3oBaTeNIbHON MIKOJBI COCTABJIEHO HA OCHOBE 0053aTEIbHOI0O MHUHUMyMa COJEpKaHUs
¢usnyeckoro o0pa3oBaHUS [UIi OCHOBHOM IIKOJIBI, B COOTBETCTBUM C Yy4eOHUKAMU,
PEKOMEHJOBaHHBIMU 17151 0011e00pa3oBaTeNbHBIX yueOHBIX 3aBeaeHuil A. B. Ilepbimkuna
«Dusuka. 7 kn.» u «dPusnka. 8 kim», A. B. [leppimkuna u E. M. I'ytHuk «®usuka, 9 ki ».

1. IlnanupyemMble pe3yabTAThl OCBOEHHS YUeOHOI 0 NpeMeTa

«Du3uKa»

PaGouass mporpaMma HMMEET SIPKO BBIPAKEHHYIO KOPPEKIIMOHHYIO HAIPaBJIEHHOCTb, YTO
no3BouT ydamumcs ¢ 3[1P moctuup pe3ynbpTaToB 00pa3oBaHus (JIMUHOCTHBIX, METANIPEAMETHBIX U
MPEIMETHBIX).

JIN4HOCTHBIE pPe3yJIbTATHI

1. Poccuiickass rpaxxgaHckas HIEHTMYHOCTH (MaTpuoTH3M, yBaxkeHHe K OtedecTtBy, K
IPOLUIOMY M HACTOSIIEMY MHOTOHAIlMOHAJIBHOIO Haponaa Poccuum, 4yBCTBO OTBETCTBEHHOCTH M
nonra nepen PonuHo#, maeHTudukanms ceds B KadecTBe rpaxkaaHuHa Poccuu, cyObeKTHBHas
3HAYMMOCTb MCIOJIb30BaHUS PYCCKOrO sI3bIKa U SI3bIKOB HApOJIOB Poccuu, 0CO3HaHME U OLIyIIEHUE
JUYHOCTHOM  CONpPUYACTHOCTH cyabOe poccuiickoro Hapoga). (Oco3HaHME 3THHYECKOU
NPUHALJICKHOCTH, 3HAHUE WMCTOPHH, SI3bIKA, KyJIbTYpPbl CBOETO HApoOAa, CBOEro Kpas, OCHOB
KyJBTYPHOTO Hacieaus HaponoB Poccuu u yenoBeuecTBa (MIAEHTUYHOCTh YENIOBEKA C POCCHIICKON
MHOIOHALlMOHAJIbHOM  KYyJIbTypOH, CONPHUYACTHOCTb HMCTOPMM HAapoOJOB M  TIOCYHapcTB,
HaXOJMBILIUXCS Ha TEPPUTOpUM coBpeMeHHOM Poccum); uHTEpHOpH3allUsg T'yMaHUCTUYECKHX,
JEMOKpPAaTUYECKUX M TPAJULMOHHBIX LIEHHOCTEH MHOI'OHALMOHAJIBHOTO POCCHUHCKOro OOIIECTBa.
Oco3HaHHOE, YBAXKUTEIbHOE U J00pOXKENaTeIbHOE OTHOLUIEHHE K HUCTOPHH, KYJIbTYpE, PEIUTHH,
TPaJHULMAM, SI3bIKAM, IEHHOCTSAM Haponos Poccnn n HaponoB Mupa.

2. 'OTOBHOCTh M CIIOCOOHOCTH OOY4YaIOIMXCS K CaMOpPa3BUTHIO M CaMOOOPAa30BAaHUIO HA
OCHOBE MOTHBALIMU K 00Y4EHHIO M IO3HAHUIO; TOTOBHOCTb U CIIOCOOHOCTh OCO3HAHHOMY BBIOODY U
MOCTPOCHUIO JaJbHEHIIICH WHIWBUAYaIbHOW TpaeKTOPHUH OoOpa3oBaHMs Ha 0a3e OPUCHTHPOBKH B
mupe npodeccuil 1 npodecCUOHAIbHBIX MPEANOYTECHUHM, C Y4€TOM YCTOMYMBBIX MO3HABATEIbHBIX
HUHTEPECOB.

3. PazBuToe MoOpanbHOE CO3HAHUE U KOMIETEHTHOCTh B PELICHUH MOpPAJIbHBIX MPOOJIEM Ha
OCHOBE JIMYHOCTHOT' O BBIOOPA, (POPMHUPOBAHNE HPABCTBEHHBIX YyBCTB U HPABCTBEHHOT'O I1OBEJCHHUS,
OCO3HAHHOTO W OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHBIM IIOCTYINKaM (CHOCOOHOCTh K
HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIUMOCTb, YBAaXXUTEIBHOE OTHOILIEHUE K
PEUTHO3HBIM YYBCTBaM, B3IJIAaM JIFOAEH WINM UX OTCYTCTBHIO; 3HAHHE OCHOBHBIX HOPM MOpAaJIH,
HPaBCTBEHHBIX, IYXOBHBIX HJEAJIOB, XPAaHUMBIX B KYJIbTYpHBIX Tpaaulusx HaponoB Poccun,
TFOTOBHOCTh Ha MX OCHOBE K CO3HATEILHOMY CAMOOIPAaHWYEHHIO B MOCTYIIKaX, MOBEACHUH,



pPAacTOYUTEIBHOM MOTPEOUTENbCTBE; C(HOPMUPOBAHHOCTh MPEACTaBICHUI 00 OCHOBaX CBETCKOM
ATUKH, KYJIbTYpbl TPAAULIMOHHBIX PEIUTUNA, UX POIM B Pa3BUTUHU KYJIbTYpbl U UcTOpuM Poccuu u
YeJIOBEYECTBA, B CTAHOBJIIEHUU TIPaKJAaHCKOrO OOIIEeCTBA M POCCUHCKOH TOCYAapCTBEHHOCTH;
NOHUMAaHME 3HAUYEHHsI HPABCTBEHHOCTH, BEPhI U PEJIUTHH B )KU3HM YEJIOBEKA, CEMbU U OOLIECTBA).
ChopMHPOBAaHHOCTh OTBETCTBEHHOI'O OTHOLICHMS K YUCHHUIO; YBAXKUTEILHOTO OTHOILIEHUS K TPy,
HQJIMYME ONbITA YYAaCTUS B COLUAIBHO 3HaYUMOM Tpyne. OCo3HaHHWE 3HAYEHUS CEMBbU B JKU3HU
yenoBeKka U OOIecTBa, NMPUHATHE LIEHHOCTH CEMEHHOW KHU3HU, YBaXXHTEIbHOE U 3a00TIHBOE
OTHOULIEHHUE K YJIEHaM CBOEH CEMBH.

4. CpopMHpPOBaHHOCTH IIEJIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOLIECTBEHHOW MPAKTHKH, YYUTBHIBAIOLIETO COLUAIBHOE, KYJIbTYpPHOE,
S3BIKOBOE, TYXOBHOE MHOTI'000pa3ue COBPEMEHHOT O MUpa.

5. Oco3HaHHOE, YBXHUTEIBHOE U T0OPOXKENATENILHOE OTHOIIEHHE K APYrOMY YeJIOBEKY, €ro
MHEHHMIO, MHPOBO33PEHUIO, KYJIbType, S3bIKYy, Bepe, TI'paKIaHCKOW TMO3UIHUH. [0TOBHOCTH H
CMOCOOHOCTh BECTHM JAMANOr C JPYTMMH JIOABMHM W JOCTUTaTh B HEM B3aUMOIOHMMAHMS
(npeHTHUKaKs cedsl KaK MOJHONPABHOIO CyOBbEKTa OOILIEHHS, TOTOBHOCTh K KOHCTPYHPOBAHMIO
oOpa3a mapTHepa IO AMAJIOrY, FOTOBHOCTh K KOHCTPYMPOBaHHUIO 00pa3a JONYCTUMBIX CIIOCOOOB
Jyanora, TOTOBHOCTb K KOHCTPYHPOBAHMIO IIpoliecca JAMajora Kak KOHBEHIMOHHPOBAHMS
MHTEPECOB, IPOLEAYP, TOTOBHOCTh M CIIOCOOHOCTb K BEIEHHUIO IeperoBopoB). 6. OCBOEHHOCTbH
COLIMAJIHBIX HOpPM, IpaBUJ MOBEAEHHs, posied M (OpM COLMATBHOM >XH3HM B TIpynmax Hu
coobuiecTBax. Y4acThe B IIKOJBHOM CaMOYIPaBIE€HMM M OOLIECTBEHHOW >KM3HM B Ipeaenax
BO3PAaCTHBIX KOMIIETEHIMH C Y4eTOM pEruOHANbHBIX, S3THOKYJbTYPHBIX, COLMAJIBHBIX H
HKOHOMHUYECKHX 0COOEHHOCTEHN (POopMUpPOBAHNE TOTOBHOCTH K YYACTHIO B IIPOLIECCE YHOPSAA0UCHUS
COLIMAJIbHBIX CBSI3€H U OTHOIIEHUI, B KOTOPbIE BKJIIOUEHBI U KOTOPBIE (POPMUPYIOT CaMU yualuecs;
BKJIFOYEHHOCTh B HEMOCPEICTBEHHOE TI'Pa)<IaHCKOE ydyacTHEe, TOTOBHOCTb Yy4acTBOBaThb B
KHU3HECATEIbHOCTH HOAPOCTKOBOTO 00111€CTBEHHOT'O 00beMHEeHNS, HPOAYKTUBHO
B3aMMO/ICHCTBYIOILETO C COLMAIBbHOM Cpeioi U COLMAIbHBIMU HHCTUTYTAMU; UACH TU(GHUKALINS ceOst
B KayecTBEe CyOBEKTa COLMAIbHBIX MpeoOpa3oBaHMi, OCBOCHHWE KOMIIETEHTHOCTEl B chepe
OpPraHM3aTOPCKON JI€ATEeIbHOCTH; WHTEPHOPH3ALUs LEHHOCTEW CO3MJIATENbHOTO OTHOLIEHUS K
OKpY’KaroIlel 1elCTBUTEIbHOCTH, LIEHHOCTEN COLMAJIbHOI'O TBOPYECTBA, IIEHHOCTH MPOAYKTUBHOI
OpraHu3ali COBMECTHOM JAESITeIbHOCTH, CaMOpeaNn3allii B TPYIIe U OpraHu3aluu, [eHHOCTH
«Ipyroro» Kak  pPaBHONPABHOTO MapTHepa, (OpMHUpOBaHME  KOMIIETCHLIUH  aHajM3a,

MPOSKTUPOBAHUS,  OpPraHW3alMu  JCATEIbHOCTH,  pepJIeKCHH  HW3MEHEHWH,  Croco0oB
B3aMIMOBBITOIHOTO  COTPYAHHUYECTBAa, CHOCOOOB  peanu3alii  COOCTBEHHOTO  JIMJIEPCKOTO
MOTCHIINAJIA).

7. CdopMUPOBaHHOCTb ILIEHHOCTH 370pOBOrO0 M  Oe3omacHoro obpasza >KHU3HH;
UHTEPUOpU3ALUS MpPaBUI HMHIUMBUAYAJIBHONO M KOJUIEKTUBHOIO O€30MacHOrO IIOBEIEHUS B
Ype3BbIYAlHBIX CUTYyalUsiX, YIrpOXKAIOMIMX KU3HU U 370pPOBbIO JIHOJAEH, MpaBU MOBEIEHUS Ha
TpaHCIIOPTE U Ha A0porax.

8. Pa3BUTOCTh ACTETHYECKOTO0 CO3HAHHS Yepe3 OCBOCHHE XYIOKECTBEHHOTO HACIEIUs
HapoJoB Poccuu M Mupa, TBOpYECKOH AEATEIbHOCTH 3CTETUYECKOro XapakTepa (CIOCOOHOCTH
IIOHUMATh XYAOKECTBEHHbIEC IPOM3BEIEHUS, OTPAKAIOILME Pa3HbIE ITHOKYJIBTYPHbIE TpaaWLIMH;
c(OPMHUPOBAHHOCTh OCHOB XYJOXECTBEHHOW KyJbTypbl OOYYaIOIIMXCS KAaK YacTH HX OOIeH
JIyXOBHOM KYJBTYpPBI, KAK 0COOOT0 crioco0a MO3HAHUS KU3HU U CPEICTBA OpraHU3aIluu OOIICHHUS;
ACTETUYECKOE, SMOLMOHAIbHO-IICHHOCTHOE BHJIEHHE OKPYXAIOUIEr0o MHUpa; CIIOCOOHOCTh K
SMOLIMOHAJILHO-IIEHHOCTHOMY  OCBOEHHIO  MMPa, CAMOBBIPQXEHHUIO W  OpUEHTAlUM B
XyIOXKECTBEHHOM M HPAaBCTBEHHOM IIPOCTPAHCTBE KYJbTYPbl; YBAKEHHME K HMCTOPUHU KYJIBTYPBI
cBoero OreuecTBa, BBIPA)KEHHOW B TOM 4YMCIIE€ B TTOHMMAaHHUU KPacOThl YEJIOBEKA; MOTPEOHOCTh B
OOIEHNH C XYHOXXECTBEHHBIMHU MPOU3BEAEHHUSIMHU, CHOPMUPOBAHHOCTH aKTUBHOT'O OTHOILIEHHS K
TPAIULMAM XYJ0)KECTBEHHOM KYJIbTYpbl KaK CMBICIOBOM, 3CTETUYECKOM M JIMYHOCTHO-3HAYMMOMN
LEHHOCTH).

9. CdopMupoBaHHOCT,  OCHOB  OKOJIOTUYECKOW  KYJbTYpPhl,  COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO IKOJIOTUYECKOTO MBIIIIEHHS, HAJIUYUE OIbITA IKOJIOTUYECKU



OPHEHTUPOBAHHOW pe(IEKCUBHO-OIICHOYHON U MPAKTUYECKOH JEATENbHOCTH B IKHU3HEHHBIX
cUTyanusx (FOTOBHOCTh K MCCIEAOBAHUIO MPUPOJIBI, K 3aHATUSAM CEIbCKOXO03HCTBEHHBIM TPYIOM,
K XYyIO0KECTBEHHO-ICTETUUYECKOMY OTPAXKEHHUIO MPUPOAbI, K 3aHATHUSIM TYypU3MOM, B TOM YHUCIIE
SKOTYPU3MOM, K OCYLIECTBICHHUIO IPUPOAOOXPAHHON AEATEIHHOCTH).

MeTanp €IMETHDBIC PE3YJIbTAThI BKJIAKOYAK0T:

1. Oceoennvle 06y4arOWuUMUCs MeHcnpeoMemHole NOHAMUSL,
2. Yuusepcanvnoie yuebOHble deticmausl (pecynamuenvie, nosxHaseamevbHule,
KOMMYHUKAMUBHbIE).

Me:xnpeamMeTHbIe NOHATHS
YcnoBuem hopMHUpOBaHUS MEXKIIPEAMETHBIX MOHATUH, HAIPUMEp, TAKUX KaK chcTeMa, (akT,
3aKOHOMEPHOCTh, ()EHOMEH, aHaJIN3, CHHTE3 SIBIISIETCS OBJIAZICHUE 00yJarOIIUMUCS:
v/ OCHOBaMH YHTATENHCKOW KOMIIETCHIIHH,
v’ npuoOpeTeHre HABBIKOB paboThI C HHPOPMAIHEI,
v/ ydacTtHe B IPOEKTHOM JeATEIbHOCTH.

Byner mpoposnxkena padora mo gopmuposanuro u pazeumuro OCHO8 HUMAMENbCKOIL
Komnemenyuu. OOyyarlyecs OBJIAJCIOT YTEHHEM KaK CpEACTBOM OCYLIECTBIEHHUS CBOUX
JaJbHENIINX IJIAHOB: MPOAOJDKEHUs O0pa3oBaHMsS M caMOOOpa3oBaHHA. Y BBITYCKHUKOB OyleT
copMupoBaHa NOTPEOHOCTh B CUCTEMAaTHUYECKOM YTEHUU KaK CPEACTBE MO3HAHUS MHUpa U ceds B
3TOM MHUPEY.

OOyuawuuecsi npuodpemym Onvliim NPOEKMHOU OeameabHoCmu Kak o0co00il QopMBI
y4eOHOH paboThl, CHOCOOCTBYIOIIECH BOCIHMTAHHIO CaMOCTOSTEIILHOCTH, WHUIIMATHBHOCTH,
OTBETCTBEHHOCTH, IOBBIIICHUIO MOTUBAlMU U 3(P(GEKTUBHOCTH y4eOHOW AESATENbHOCTH; B XOJ€
peanu3aluyd UCXOAHOI'O0 3aMbIClla Ha MPAaKTHUYECKOM YpOBHE OBJIAJICIOT YMEHHUEM BbIOHMpATh
aJieKBaTHbIE CTOAIIEH 3ajaye CpeicTBa, MPUHMMATh DPELIEHUS, B TOM YHCIE U B CUTyalMsIX
HeonpeaeneHHOCTH. OHU MOTy4aT BO3MOXKHOCTD Pa3BUTh CIOCOOHOCTH K pa3pabOTKe HECKOJIBKUX
BAapHUaHTOB pEIIEHHH, K MOMCKY HECTaHJIAPTHBIX PELICHUH, MOUCKY U OCYILIECTBICHHIO Hauboiee
IPUEMJIIEMOIO PEILIEHUS.

Oodyuarwuecsa ycosepuieHcmeyiom npuooOpemeénnvie Ha Nepeom ypoeHe HABLIKU PAOOMbL C
ungopmayuei u NONOIHAM UX.

Onu cMoryT paboraTh C TEKCTaMH, IPeoOpa3oBbIBATh U MHTEPIPETUPOBATH COAEPKALIYIOCS B
HUX MH(}OpPMAIUIO, B TOM YHCIIE:

* CUCTEMaTU3UpPOBaTh, CONOCTABIATh, AHAJIM3UPOBaTh, 0000LIATH W  HHTEPIPETUPOBATH
UH(POPMALUIO, COIEPKAIILYIOCS B TOTOBBIX MH(OPMALIMOHHBIX 00bEKTAX;

* BBIJICNATh IJIABHYIO M H30BITOUHYIO MH(OpPMAIMIO, BBIIOIHATH CMBICIOBOE CBEpTHIBAaHHE

BBIJICJIEHHBIX ()aKTOB, MBICIEH; MPECTABIATh MH(OpMALIMIO B CXKaToil ciioBecHO (opme (B Buzie

IUTaHA WIM TE3UCOB) U B HAIVIAJHO-CUMBOJINYECKON GopMme (B BUJE TabIuL, rpadUuecKux CXeM U

yarpamm, KapT MOHSATUH — KOHILIENITyaIbHbIX AMArPpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aIIOJIHATD U JAOMOJIHATH TaOIMIIbI, CXEMBI, AMArPAMMBbI, TEKCTHI.

YHuBepcajibHble ydeOHbIC el CTBUA
PerynsituBubie YY ]|

1. YMeHHe CaMOCTOSITEJILHO ONMpeaessiTh IeJH 00y4eHHus, CTABUTh U (POPMYJIHPOBATH
HOBBIE 3a]a4M B y4ye0e M NMO3HABATEJIbHOM JeSITEJIbHOCTH, PA3BUBATHh MOTHBBI M MHTEPECHI
CBOe€il MO3HABATEJIbLHOM JeATEJIbHOCTH.

OO0yuaromuicst CMOXET:
° aHAJM3UPOBATH CYIIECTBYIOIINE U TUIAHUPOBATH Oy IylIHe 00pa3oBaTeIbHBIC PE3YIbTATHI;
o UJIEHTHU(UITMPOBATH COOCTBEHHBIC TPOOJIEMBI U OTIPEEIATH TJIABHYIO TPOOJIEMY;



° BBIJIBUTATh BEPCUHU PEIICHUS MPOOIeMbl, GOPMYIMPOBATH THIIOTE3bI, MPEABOCXUIIATh
KOHEUYHBIN pe3yJibTarT;

. CTaBUTH IIEJIb JIEITEILHOCTH Ha OCHOBE OIPEICICHHONW MPOOJEMBI H CYIIECTBYIOIINX
BO3MOXKHOCTCH;

[ dbopMyarpoBaTh y4eOHbIE 3aJlayd KakK Iard JIOCTH)KEHHUS IIOCTaBJICHHOW  IICJIH
JIeSITeIIbHOCTH,

L O6OCHOBBIBaTb HCJICBBIC OPUCHTHUPBI U NPHUOPUTCTHI CCbUIKAMU Ha HCHHOCTHU, YKa3bIBas U
06OCHOBBIBaH JIOTUYCCKYIO IMOCJICA0OBATCIIBHOCTD 1AroB.

2. YMeHue CcaMOCTOAITEIBHO NJIAHMPOBATH MYTH JAOCTH:KEHHS Iejieil, B TOM 4HCIIe
ajJbTePHATHBHbIE, OCO3HAHHO BBLIOUpPaThL Haubosee 3PPeKTUBHbIE CMNOCOOBI pelIeHus
Y4eOHBIX M TI03HABATEJBHBIX 32/1a4.

OO0yuaromunicst CMOXET:

. OTpeAeNsITh HEOOXOAUMBbIE NIEUCTBHE(s])) B COOTBETCTBUM C y4eOHOM W IMO3HABaTEIbHOU
3a/layeil U COCTaBJISTh AJITOPUTM HX BBITOJTHCHHUS,

. 00OCHOBBIBaTh M OCYIIECTBIISITh BBHIOOp Hambosiee SPQPEKTUBHBIX CIHOCOOOB pEIICHUS
yueOHBIX U TO3HABATENbHBIX 3a/1a4;

o ONpEeNeNsATh/HAXOAUTh, B TOM YHCIE W3 NPEIJIOKCHHBIX BapHAHTOB, YCIOBHUS IS
BBITIOJTHEHUS Y4€OHOW U MTO3HABATENBHON 3314 H;

o BBICTpaWBaTh JKU3HEHHBbIE IUIAHBI Ha KPaTKOCPOUHOEe Oyayiiee (3asBISATh IeleBbIe

OpPHEHTUPBI, CTABUTH a/ICKBATHbIE UM 3aJaud M IpeajaraTh JEHCTBUS, yKa3biBas U 00OCHOBBIBAs
JIOTUYECKYIO MOCJIE10BATEIbHOCTD 111aroB);

. BBIOMPATh W3 MPEMJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEJIbHO MCKAaTh CPEICTBA/PECYPCHI IJIst
peIIeHUsI 3aa9H/I0CTHKEHUS 11ETIH;

® COCTaBJISITh TUIAH pelIeHUs MpoOIeMbl (BBITOIHEHUS IPOEKTA, IPOBEICHUS UCCIICIOBAHNSA);

. OIIpEeNATh MOTCHLUANbHbIE 3aTPYAHEHUS NpPHU pPEIIeHWH Y4eOHOH M TMO3HaBaTEIbHOMN
3a/1a4X U HaXOJUTh CPEICTBA I UX YCTPAHCHHUS,

. OIKCHIBaTh CBOM OMBIT, 0(hOPMIISisl €ro JJIsl mepesadyu JIPYruM JIOAsSM B BHJIE€ TEXHOJIOTMH
pEILICHUS TPAKTUYECKUX 3a4a4 ONPEAEIEHHOr 0 KJlacca;

. IJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

3. YMeHHe COOTHOCHTBL CBOH /IefiCTBHUSA € INIAHMPYEMbIMHU pe3yJibTaTaMH, OCYLIECTBJIATH

KOHTPOJIb CBOeil /1eATeJIbHOCTH B Mpolecce JO0CTHXKEHUsS] pe3y/bTara, onpeaesiTb Cnoco0bl
AelicTBMI B paMKax MpelJOKEHHbIX YCJO0BHI W TpeOOBaHWil, KOPPEKTHPOBATHL CBOM
AeliCTBHUS B COOTBETCTBUM C M3MECHSIOIIEHCS CUTyaleil.

OO0yuaromuicst CMOXET:

. ONpEAENsATh COBMECTHO C II€1aroroM M CBEPCTHUKAMHU KPUTEPUM  IJIAHUPYEMBIX
pe3yJbTaTOB U KPUTEPUU OLIEHKU CBOEH y4eOHOI NeqaTeIbHOCTH;

. CHUCTEMaTH3UPOBaTh (B TOM YHCIIE BBIOMPATH MPUOPUTETHBIC) KPUTEPUHU TUIAHUPYEMBIX
pPE3YJIBTATOB U OLIEHKH CBOEH JEATEIIbHOCTH;

. OoTOMpaTh HWHCTPYMEHTBI JJI1 OLEHUBAHUA CBOCH JEATeIbHOCTH, OCYIIECTBISThH
CaMOKOHTPOJIb CBOEH IESITEIHHOCTH B PaMKaX MPEIJIOKEHHBIX YCIOBUN U TPeOOBAHMIA;

. OLICHUBATh CBOIO JI€SITEIBHOCTb, apPryMEHTUPYS NPUUYUHBI JOCTHUKEHHUS WM OTCYTCTBHS
IJIAHUPYEMOT' 0 PE3yJIbTata;

. HaXOJUTh JIOCTATOYHBIE CPEACTBA JJISl BBHIOJIHEHHs] YYCOHBIX JCHCTBUN B M3MEHSIOMICHCS
CUTYaIIMH W/WJIN TIPH OTCYTCTBUHU TNIAHUPYEMOT'O pe3yJIbTaTa;

. paboTasg Mo CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JI€SITEIIbHOCTh Ha OCHOBE
aHAJIM3a  M3MEHEHUW  CHUTyallud JUId  IIOJYYEHHMS  3aIUIAHMPOBAHHBIX  XapaKTEPUCTUK
MPOIYKTa/pe3ynbTaTa;

. CBEpATh CBOM JICUCTBUS C IIEBI0 M, MPU HEOOXOAMMOCTH, HCIPABIATh ONIMOKH
CaMOCTOSTEJIBHO.



4, YMeHue OUeHMBATH MPAaBUWJIBHOCTH BBINOJHEHHS y4eOHOH 3a1a4d, COOCTBEHHBIE
BO3MOYKHOCTH €€ pelieHus .
OO0yuaromunicst CMOXKET:

. OIpenensTh KPUTEPUH MPaBUIbHOCTH (KOPPEKTHOCTH) BBINOJIHEHUS yueOHOM 3a1auH;

. aHAJIM3UPOBATHh U 0OOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIEI0 HHCTPYMEHTAPUS IS
BBHITIOJIHEHUS YIeOHOU 3312w,

. CBOOOJIHO MOJIb30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSIMHU OLEHKH M CaMOOIIEHKH, UCXOMS U3
LEIA U UMEIOUINXCS CPEACTB, pa3inyas pe3yiabTaT U COCOOBI Jei CTBU;

. OLIEHUBATh MPOAYKT CBOEH JEATENIbHOCTH MO 3aJaHHBIM HW/WIM  CaMOCTOSITENIbHO
OIPE/ENEHHBIM KPUTEPUSM B COOTBETCTBUH C LIEJIBIO JIEATEIbHOCTH;

. 000CHOBBIBATh JOCTH)KUMOCTH 1€ BBHIOPAaHHBIM CIIOCOOOM HAa OCHOBE OIIEHKH CBOUX
BHYTPEHHHX PECYpPCOB U JOCTYIIHBIX BHEIIIHUX PECYPCOB;

. (buKCcHpOBaTh M aHATM3UPOBATH AMHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yJILTATOB.

5. Bianenne ocCHOBaAaMHM  CaAMOKOHTPOJIS, CAMOOLEHKHM, NPHHATHA PpPelIeHUuHd U

OCYHIIeCTBJIEHHSI 0COBHAHHOTO BHIOOPA B Y4eOHOI 1 MO3HABATEIBLHOM.
OO0yuaromunicst CMOXKET:

. HaOJII01aTh U AHAJIU3UPOBATh COOCTBEHHYIO Y4EOHYIO M IO3HABaTEIbHYIO JESITEIbHOCTb U
JeATeIbHOCTb APYTUX 00y4yaroMXcsl B IPOIecce B3aUMOIIPOBEPKH;

. COOTHOCHUTH PeajIbHbIE U MIAHUPYEMBIE pe3yIbTaThl MHMBUIyaIbHON 00pa30BaTENbHOMN
JIeSITEIIbHOCTHU U J€N1aTh BBIBOJIBI,

. IIPUHUMATD PELLCHUE B yUeOHON CUTYalluu U HECTH 3@ HETO OTBETCTBEHHOCTH;

. CaMOCTOSITENILHO OMNPEAENATh IPUUYUHBI CBOETO yCIleXa MM Heyclexa U HaXOIUTh CIOCOOBI

BBIXO/Ia U3 CUTYallMH HEyCIlexa;
KommynukarusHbie YY /[

1. YmeHue opraHu3oBbIBATH y4eOHO€ COTPYAHMYECTBO MU COBMECTHYIO JeSITEJIbHOCTH C
y4yuTeIeM
U CBEPCTHUKAMH; padoTaTh MHAMBUAYAJIBHO M B TPyINIe: HAXOAUTH 001ee pellleHne u
pa3pemiaTb KOHQJIMKTHBI HAa OCHOBE COIVIACOBAHMS TMO3MIHIi W Yy4yeTa MHTEPECOB;
(¢opmynupoBaTh, APryMEeHTHPOBATH H OTCTAMBATh CBOE MHEHHeE.
OOy4arommics CMOXKET:
®  OIpEAeNsITh BO3MOXXHBIE POJI B COBMECTHOM J1€SITEIIbHOCTH;
®  UIpaTh ONPEACICHHYIO POJIb B COBMECTHOM JESTEIbHOCTH,
¢ [pPUHUMATh MO3UIUI0 COOECEIHHKA, MOHUMAs MO3UIMIO JIPYroro, pa3iuyarh B €ro peyu:
MHEHHE (TOYKY 3peHHus), 0Ka3aTelIbCTBO (apryMeHThI), (PAaKThl; THUIOTE3bl, aKCHOMBI,
TEOpHUH;
® OmIpeAensITb CBOM JCUCTBUS W JCHCTBUSA TMapTHEpPa, KOTOPbIE CHOCOOCTBOBAIM WIIU
MPENSITCTBOBAJIM MPOAYKTUBHON KOMM YHUKAIIHNH;
® CTPOUTh MO3UTUBHBIE OTHOLIEHUS B MpOLEcce yueOHOM U MO3HaBaTEIbHOU J1eATEIbHOCTH;
® KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBAaTh CBOID TOUYKY 3pPEHHUS, B JUCKYCCUU YMETh
BBIJIBUTATh KOHTPApPryMEHTHI, TepedpasupoBaTh CBOIO MBICTH (BIAJCHUE MEXaHU3MOM
HKBUBAJICHTHBIX 3aM€EH);
¢ KpPUTHYECKHM OTHOCHTHCS K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM IpU3HABaTh
OLIMOOYHOCTH CBOET'O MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTHPOBATH €T0;
® TIpeaJIarath aJbTEPHATUBHOE PElIeHUE B KOH(MDINKTHON CUTYAIINH;
®  BBIICIATH OOIIYIO TOUKY 3PEHHUSI B TUCKYCCUU,
® JIOroBapWBAaTHCS O MPaBHIIAX U BOMPOCAX JJIs1 00CYKICHHS B COOTBETCTBUU C IMOCTABICHHOM
nepes rpynron 3aaadei;



® OpraHu30BBIBATH Yyue€OHOE B3aMMOJEHCTBME B TIpynne (omnpeneisTb o0Iue LemH,
pacnpenesiTh PO, JOrOBapUBaThCs APYT C APYTrOM U T. 11.);

® yCTpaHATh B paMKax Juajora paspblBBl B KOMMYHHKAlUd, OOYCJIOBJIEHHBIE
HEMIOHUMaHUEM/HENPUATUEM CO CTOPOHBI cOOeceHUKa 3aaauu, (pOpMbl MM COJEp)KaHUs
Janora.

2. YMeHMe 0CO3HAHHO HCII0JIb30BATH peueBble CPe/ICTBA B COOTBETCTBHH € 3a/1a4eil
KOMMYHHMKAIMM JUISl BBIPA)KEHHMS CBOMX 4YYBCTB, MbICJeH W MOTpeOHOCTEH s
IUVIAHUPOBAHHSA U PEryjsiliii CBOeH NesTeJbHOCTH; BJIaJilcHHEe YCTHOM U MUCbMEHHOH peysblo,
MOHOJIOTUY€ECKON KOHTEKCTHOM PeYbIo.
OO0yuaromuicst CMOXeT:
® TIPEACTaBIATH B YCTHOW WJIM MUCHbMEHHOW (hopMme pa3BEepHYTHIH IJIaH cOOCTBEHHOM
NeSITENIbHOCTH;
e coOJOZaTh HOPMBI MyOJMYHOW pEeuH, pPerJaMeHT B MOHOJIOTE U JUCKYCCHH B
COOTBETCTBMM C KOMMYHHUKAaTUBHOM 3a/1auen;
® BbICKa3bIBaTh U 00OCHOBBIBATh MHEHUE (CYX/JEHHE) U 3alpalluBaTh MHEHHE
napTHEPa B paMKax JUajora;
® [IPUHHUMATH PELIEHUE B XOJI€ AUAJIOra U COTJIaCOBBIBATh €0 C COOECEAHUKOM.

3. @opMupoBaHMe M Ppa3BUTHE KOMIETEHTHOCTH B 00J1aCTH HMCHOJIb30BAHMSA
HH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TexHoJIorui (najxee — UKT).
OO0yuaromuicst CMOXET:
e [IeJCHANPABIEHHO MCKaTb W  MHCIOJb30BaTh HH(OPMALIMOHHBIE  PECYpCHI,
HEOOXOJUMbIE ISl pellleHHs] y4eOHbIX U MPAaKTHUUECKUX 33a/a4 C MOMOILbIO CPE/ICTB
UKT;
e  BbIICIATH MHPOPMAIIMOHHBIN aCIEKT 3a/1a4M, OIlepPUPOBAThH JaHHBIMHU, HCII0JIb30BATh
MOJIENb PEIIECHUS 3aJauH;
® CIOJIb30BAaTh KOMIBIOTEPHBIE TEXHOJOIMM (BKIJIOYas BBIOOpP aJeKBaTHBIX 3ajjaue
MHCTPYMEHTAJIBHBIX MPOTrpaMMHO-aNapaTHBIX CPEICTB U CEPBUCOB) JJI PEIIECHUS
UHQOPMAIIMOHHBIX ¥ KOMMYHHUKAI[MOHHBIX Y4eOHBIX 3ahad, B TOM YHCIE:
BBIUMCIICHUE, HAIMCAHME IIMCEM, COYMHEHUH, IOKJIAJ0B, pedepaToB, CO3JaHHE
MIPE3EHTALUN U 1p.;
®  HCIOJIb30BAaTh HHPOPMAIUIO C YIETOM 3TUYECKUX U TIPABOBBIX HOPM;
e co37aBaTh MH(OPMALMOHHBIE PECYpChl pa3HOro TWIA M JJsl Pa3HbIX ayAUTOpUH,
cobmonate  MH(POPMALMOHHYIO  TUTMEHY M [OpaBwia  HMHGOPMALMOHHON
0e30macHOCTH.

Ilo3HaBaTeabHble YV ]I

1. YmeHnwue onpeneasiTb NOHATHS, CO31aBATH 000011IeHUsI, yCTAHABJIMBATH AHAJIOTHH,
KJIaccuGpUIMPoOBaTh, YMeHHE YCTAHABIUBATH NPUYHHHO-CJIeICTBEHHbIE CBSI3U, CTPOUTH
JIOTHYeCKOe paccy:KieHue, yMO3aK/104eHne (MHIYKTUBHOE, 1eAYKTUBHOE, 10 AaHAJIOTHH) U
1eJ1aTh BbIBO/IbI.

OO0yuaromunicst CMOXKET:

. BBIJICJIATH OOIIMIA MPU3HAK ABYX MJIM HECKOJIBKUX IIPEIMETOB MJIM SIBJICHUM U OOBSICHATH UX
CXOJICTBO;

. OOBEANHSATE TIPEIMETHI U SIBJICHUS B TPYIIIBI 110 ONPEASICHHBIM TPU3HaKaM, CPAaBHUBATH,
KJ1accu pUIMpoBaTh U 06001aTh ()AKTHI U SBJICHUS,

o BBIJICTISITH SIBJICHUE U3 OOMIETO psiia IPYTHX SIBJICHHIA,

o BBISIBIISITH TIPUYHMHBI U CJIC/ICTBHS SIBJICHU;



L4 CTPOUTD PACCYKICHUC OT O6I_HI/IX SaKOHOMepHOCTeﬁ K 94aCTHBIM SABJICHUAM H OT 4YaCTHBIX
SIBIICHUH K O6H.[I/IM 3aKOHOMCPHOCTIM;

J CTPOUTH PACCYKJCHHE HAa OCHOBE CPABHEHUS IIPEAMETOB U SBJICHUH, BBIIEISISI IPU ATOM
o01iye npu3HaKu;

o U3J1arath NOJY4ECHHYIO HH(POPMAIUIO, HHTEPIPETHPYS €€ B KOHTEKCTE pellaeMoii 3a/1a4H;

J OOBSCHSATH SIBIICHUSI, TIPOLIECCHI, CBSI3U U OTHOIICHMS, BBIABIIIEMbIE B X0/1€ 103HABATEIHHON

U FICCTIEIOBATENbCKON AeSITENbHOCTH (OOBSICHSTD, AETAU3UPYS UM 0000111ast; 00 BICHSTH C
3a/1aHHOU TOYKH 3PEHMUS );

o BBIABJIATH U HA3BIBATH ITPUYHUHBL CO6I>ITI/I$[, SABJICHUSA, CAMOCTOATCIIBHO OCYICCTBIIAA
HpH‘II/IHHO-CHCI[CTBeHHBIﬁ aHaJIn3;
L4 ACIAaTh BBIBOA HA OCHOBC KPUTUYCCKOI'O aHaJIn3a Pa3HbIX TOYCK 3PCHUA, TOATBCPKAATH

BBIBOJ COOCTBEHHOM apI‘YMCHTaL[I/IGI;'I HJI CaMOCTOATCIIBHO IMOJTYYCHHBIMU JTaHHBIMU.

2. YMeHue co31aBaTh, IPUMEHSITH H MPe00Pa30BbIBATH 3HAKH U CHMBOJIbI, MOJEJH H
CXeMBI /ISl pellieHusl y4eOHBIX H MO3HABATEIbHBIX 3a/1a4.
OO0yuaromunicst CMOXKET:

. 0003HAaYaTh CUMBOJIOM U 3HAKOM TMPEAMET U/UJIH SIBJICHHUE;

o OIIpENEeNATh TOTUYECKUE CBSI3U MEXKIY MpeIMeTaMy U/WIN SBIEHUSIMH, 0003Ha4aTh TaHHbIE
JIOTMYECKHE CBSA3H C TOMOUIbIO 3HAKOB B CXEME;

o CTPOMUTbH MOJIETIB/CXEMY Ha OCHOBE YCJIOBUH 3a7jaul U/WUJIM CII0C00a €€ peLIeHuS;

® [1IEPEBOJUTH CIOKHYIO II0 COCTaBY (MHOI0ACIEKTHYIO) HH(POPMAILUIO U3 IpaduuecKoro uin
(dbopManm30BaHHOTO (CHMBOJILHOTO) MIPEICTABIICHUS B TEKCTOBOE, 1 HA00OPOT;

o CTPOUTH CXEMY, AJITOPUTM HeﬁCTBHH, HUCIPABJATh UJIM BOCCTAHABJINBATD HEU3BECTHBIN
paHee aJropuT™M Ha OCHOBE MMEIOIIETr0oCs 3HAaHUS 00 00BEKTE, K KOTOPOMY IPHUMEHSICTCSI aJITOPUTM;
o CTPOHTH J0Ka3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT TPOTUBHOTO;

. aHaJM3UPOBATH/PEIICKCHPOBATH OIBIT Pa3pabOTKH M peann3aui yaeOHOro MPOeKTa,

WCCIICIOBAHUS Ha OCHOBE MPEIJIOKEHHON TPOOJIEMHOM CUTYaIllU, TTOCTABICHHOM 1IeITU 1/UITH
3a/laHHBIX KPUTEPUEB OLIEHKU MPOIYKTa/pe3yabTara.

3. CMmbiciaoBoe uTeHue. O0yyaromunics CMOXKET:

. HaxOJUTh B TEKCTE TpeOyeMyto HHGOpMAIIHIO (B COOTBETCTBHH C I[EISIMHU CBOCH
JESITETPHOCTH);

. OPUEHTHPOBATHCS B COIEPKAHUM TEKCTA, IOHUMATh LEIOCTHBIN CMBICI TEKCTA,
CTPYKTYpPHPOBaTh TEKCT;

. yCTaHABIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITHI, SIBIICHHI, TPOIECCOB;

. PE3IOMHUPOBATh TJIABHYIO UJICKO TEKCTA;

. KPUTHUYECKU OI[EHUBATDH CO/IEpKaHue U (OpMY TEKCTa.

4, ®opMHUpPOBaAHHE U PA3BUTHE IKOJOTMYECKOI0 MbILIVIEHHS, YMEHHE IPUMEHATH ero B
MO3HABATEJIbHOH, KOMMYHUKATUBHOM, COUAJIBLHOM NPAaKTUKe U NPO(eCcCUOHANBHOMI
OpHMEeHTALMH.

OO0yuaromunicst CMOXKET:

. ONpEeNEeNATh CBOE OTHOIICHHUE K IPUPOAHON CPELIE;

. MPOBOJIUTH IPUUUHHBINA U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTHYECKUX CUTYAIUM;

. MIPOTrHO3UPOBATh U3MEHEHHUSI CUTYAIlUU IIPH CMEHE JIeH CTBUS OJHOTO (haKTOpa Ha JIeH CTBUE
npyroro ¢akTopa;

. pacnpocTpaHsATh FIKOJIOTMYECKUE 3HAHUS M YYAaCTBOBATh B MPAKTHUECKHUX JIeJlaxX MO 3aIIUTe
OKpY’KaIOIEeH CPENbL;

. BBIPaXaTh CBOE OTHOILIEHHE K IPUPOJIE UEPE3 PUCYHKH, COUMHEHUS, MOJIEIIH, POECKTHHIE

paloTBHI.



5.

PazBuTHe MOTHBALMH K OBJIAJIEHUIO KYJIbTYPOii AKTUBHOI'0 HCIOJIH30BAHUSA CJIOBapei

H JPYIruX NOUCKOBBIX CUCTEM.

OO0yuaromunicst CMOXET:

OonpeaAciIATb HCO6XOI[I/IMI)IG KJIIOYCBLIC ITOUCKOBEIC CJIOBA U 3alIPOCHI;

OCYIICCTBJIIATH BSaHMOHeﬁCTBHC C DJICKTPOHHBIMHU ITOUCKOBBIMHU CUCTEMAaMHU, CIIOBApPsSIMU;
(hopMHUPOBATH MHOXKECTBEHHYIO BBIOOPKY U3 ITOMCKOBBIX HICTOUHHUKOB JIJI1 00ObEKTHBU3AIUU

PE3yJIbTAaTOB IIOUCKA,

COOTHOCHUTD ITOJIYUCHHBIC PE3YJIBTAThI IO CKa CO CBOCH IEATEIbHOCTRIO.

®opmupoBanne UKT-komnereHuun o0yyarmuxest
B pamkax Hanpasiienus «O0pamenue ¢ yerpoiictreamu UK T» oOyuaronuiicss cCMOXeT:

e  OCYWIECTBJIATh MH(OPMALMOHHOE MOJKIIOYEHHE K JIOKAJIbHOM CeTH W TJ00aibHOH ceTn
WNHurepHer;

e BXOAWUTh B MH(GOPMALMOHHYIO cpely 00pa30BaTebHOW OpraHU3allM, B TOM YHCIIE 4Yepe3
cerb MHTepHeT, pa3memiaTb B HMH()OPMALMOHHON Cpefe pas3iuuHble WH(GOPMALUOHHBIE
00BEKTHI;

e coOmojaTh  TpeOOBaHUS  TEXHUKHM  O€30MaCHOCTH, TUTHEHBl, OJPrOHOMHMKH U
pecypcocbepexenus rpu padore ¢ ycrpoiicteamu UKT.

B pamkax HanpaBienus «Ilowck u opraHu3anusi XpaHeHusi HHpopMauum» oOydaromuncs

CMOXET:

e HCIIOJIb30BATh Pa3IM4Hble OMOIMOTEYHBIE, B TOM YHUCIIE JIEKTPOHHBIE, KaTaJIOTHU JJIs
IOMCKA HEOOXOIUMEBIX KHUT

e COXpaHATh I WMHAMBHAYaJbHOIO HCIOJIb30BAaHUS HaWJIeHHbIe B ceTtu HHTepHer
MH(pOPMAIIMOHHBIE OOBEKTHI M CCHUIKH Ha HUX.

B pamkax HampaBneHus «BocnpusiTue, MCHo/b30BaHHE M CO3JaHHME T'HIIEPTEKCTOBBIX H
MYJbTHUMEAUHHBIX MH(OPMANMOHHBIX O00BEKTOB» O0ydaroIIuiics CMOXET co3AaBaThb Ha
3aIaHHYI0 TEMY MYJbTUMEIUNHYIO MPE3CHTAUUI0 C THUIEPCCHUIKAMHU, CIalbl KOTOPOH
cofiepKaT TEKCTHI, 3BYKH, IpapuuecKkue U300 pakeHus.

B pamkax HampaBicHHs «AHaJIW3 wHGOpMaNHM, MaTeMaTH4ecKasi 00padoTKa JaHHBIX B

HCCJIeIOBAHUM» OOYYAIONIMICS CMOXET NPOBOAHWTH OKCIEPHUMEHTHI W WCCIEIOBAaHUS B

BHUPTYaJIbHBIX Ta00PaTOPHUSX IO €CTECTBEHHBIM HAYKaM.

B pamkax namnpabieHuss « KOMMYHMKAIMSA ¥ CONMAILHOE B3aMMO/IeiiCTBHE» 00 YyUYarOIUiCs

CMOXKET:

e  HCIOJIb30BATh BO3MOXKHOCTH 3JIEKTPOHHOM MOYTHI, HHTEPHET-MECCEH/KEPOB U COLUATBHBIX
cerei 11 00y4eHus;

e co0roaaTh HOPMBI MH(DOPMAITMOHHON KYJIBTYPBI, STUKH U IIPaBa; C YBAKCHUEM OTHOCHUTHCS
K 9acTHOM nH(popMarmu u HHGOOPMAITMOHHBIM IpaBaM JAPYTUX JIFOJCH;

e co0JIrO/IaTh MTpaBHJIa OE30MACHOTO IMOBEICHUS B ceTH VIHTepHeT.

IIpeameTHbIe pe3ybTaThI

K konuy 9 kjacca BBINYCKHUK HAYYUTCS:
e co0moaTh MpaBuia 0€30MacHOCTH M OXpaHbl TpyjAa NMpH paboTe ¢ y4eOHBIM U

7a00paTOpHBIM 000PY0BAHUEM;

® JIOHMMAaTb CMBICJI OCHOBHBIX (1)I/ISI/IIIGCKI/IX TCPMUHOB: (1)I/I3I/IquKOC TCI10, (bI/ISI/I‘IeCKOC



SABJICHHUC, (bI/ISI/I‘IeCKaH BCIIMUMHA, CIUHUIIBI UBMCPCHUA,

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUThH MPU MOMOIIU (PU3UIECKUX METOIOB;
AHAIM3UPOBATH OTACIBHBIC ATalbl MPOBEACHUS MCCIEIOBAHUNA U WHTEPIPETUPOBATH PE3YNIbTATHI
HaOJIIOIEHNI U OIBITOB;

® CTaBHUTH OMBITHI 10 MCCIEAOBAHUIO (PU3MUYECKUX SIBICHUN WM (PU3MUECKUX CBOWCTB TeI
0€3 MCIOJB30BAHMS MPSAMBIX U3MEPEHUI; TpU 3TOM (OPMYJIUPOBAThH MPOOJIEeMy/3a1auy yueOHOro
HKCIEPUMEHTA; COOMpPaThb YCTAHOBKY U3 MPEIIOKEHHOTO O0OpYAOBaHMS; MPOBOJAUTH OIBIT U
(bopMyIHpOBATH BEIBOIHI,

[Ipumeuanne. [lpu mpoBeneHunm wuccieqoBaHUS (HU3UYECKUX SIBJICHUN HW3MEPUTEIHHBIC
prOOPHI HUCIIOJIB3YIOTCS UMb KaK JaTYUKH U3MEpPEHUsT (PM3UYECKUX BEJIMUYMH. 3aliCcy TTOKa3aHUM
MPSIMBIX U3MEPEHUI B DTOM Ciiydae He TpeOyeTcs.

® TIOHMMAaTh POJb SKCIEPUMEHTA B MOTYYEHUU HAy4YHOU HH(OpMAIIUH;

® TMIPOBOJIUTH MPSMbIE U3MEPEHUS (PU3NUECKUX BEIMYUH: BPEMs, PACCTOSIHHE, Macca Tela,
o0BeM, cuia, TemrepaTypa, aTMochepHOE IaBJICHHE, BIAXXHOCTh BO3/IyXa, HAMPsDKEHUE, CUIa TOKa,
panuanruoHHbIi (OH (C UCIOIb30BAHUEM JO3UMETpA); IPU 3TOM BBIOMPATHh ONTUMAJBHBIA COCOO
MU3MEPEHUS U HCIOJIb30BATh IPOCTEUIINE METOAbI OLICHKU MOIPELIHOCTEN U3MEPEHHUI.

[Ipumeuanue. Jlrobast yueOHas mporpamma JOJDKHA OOECIIEUMBATH OBJIAJIEHUE MPSMBIMU
M3MEPEHUSIMU BCEX MEPEUUCICHHBIX (PU3MUECKUX BEIUYHNH.

® TPOBOAUTH MCCIIEOBAHHE 3aBHUCUMOCTEH (DU3MUECKUX BEIUYMH C MCIOIb30BAHHEM
OpSAMBIX HW3MEPEHHH: MPH OSTOM KOHCTPYHMPOBAaTh yCTAHOBKY, (HUKCHPOBATh  pE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BUJE TAOJUIl U TPadUKOB, JEJIaTh BBHIBOABI MO
pe3ybTaTaM HCCIIEOBaHUS;

® TPOBOAUTH KOCBEHHBIC U3MEPEHHs (PU3NUECKUX BEIMYWH: MPU BHIMOJHEHUU HU3MEPEHUN
CcOOMpaTh SKCIEPHUMEHTAIBHYI0 YCTaHOBKY, CIEAyS MPEINIOKEHHON WHCTPYKIUHU, BBIYUCISTH
3HAYCHHE BEJIWYUHBI U AHATM3UPOBATH IMOJYYCHHBIE PE3yJibTaThl C y4E€TOM 3aJaHHOH TOYHOCTHU
WU3MEPEHU;

® AHAM3HWPOBATh CUTYAIlMH IPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
MPOSIBJICHUE M3YYCHHBIX (PU3UUECKHUX SIBJICHUN WM 3aKOHOMEPHOCTEH W MPUMEHSTh WMEIOITHECS
3HAHUS U1 UX O0BSICHCHHS;

® TIOHWMAThH MPUHLHUIBI JEHCTBUS MAIWH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, yCIOBHS
ux 0€30MacCHOr0 UCMOJIL30BAHUS B TTIOBCETHEBHOM JKU3HU;

® HCIIOJIB30BaTh TMPHU BBHIMIOJHEHUHM YYEOHBIX 3a7a4 HAYYHO-TIONYJSIPHYIO JIUTEPATypy O
bu3HUeCcKuX SBJICHUSIX, CIPAaBOYHBIC MAaTepHAIIbI, pecypchl IHTEpHET.

Jlna obyuarouwguxca ¢ 02panudeHHbIMU 603MOHCHOCMAMU 300P0BbA:

® OBJIAJI€Th OCHOBHBIMU JOCTYITHBIMU METO/IAMH HAYYHOT'O IO3HAHUS,
UCMONB3YeMbIMH B (DM3UKE: HAOIOJICHUE, OMHCAaHWE, W3MEPEHHUE, DKCIIEPHUMEHT, YMEHHE 00pabaThiBaTh
pe3yJbTaThl U3MEPeHUH, OOHApY)KMBATh 3aBUCHMOCTh MEXAY (QU3MYECKUMH BEIMYMHAMHU, OOBSCHSTH
HOJIy4YEeHHBIE PE3YJIbTAThI U JICJIaTh BBIBOBI;

® OBJAJETh JOCTYITHBIMU METOJaMH CaMOCTOSITEIBHOIO INIAHUPOBAHUS U IPOBEICHUS

(GU3MYECKUX OKCIIEPUMEHTOB, ONHUCAHWS ¥ aHAIM3a IIONYyYeHHOH H3MEepHUTENbHOH HH(popManuy,
OIlpeieIeHHs] JOCTOBEPHOCTH MOIYy4EHHOr0 pe3yJibTara.

Buinycknuk ¢ OB3 nonyuum 803M04CHOCHb HAYYUMBCSL:

®  0CO3HABAMb YEHHOCMb HAYYHBIX UCCIE008AHUL, POb PUIUKU 8 pACUUpeHUU
npedcmaegieHull 00 OKpyHcalouiem mupe u ee 8Kuao 8 yayuulenue Kauecmea HCusHu,

®  UCNOB308aMb NPUEMbI NHOCMPOeHUs Pu3uLecKux Mooenell, NoUcKa u
dopmyauposKu 00KaA3amenbCme blOGUHYMbIX 2UNOMe3 U Meopemuieckux 6b1860008 Ha OCHOBe
IMAUPUYECKU YCTNAHOBNIEHHBIX (DAKMO8;

®  CpasHUBamb MOYHOCHb USMEPEHUs. PUIUUECKUX 8ETUYUH NO BETUYUHE UX
OMHOCUMENbHOU NOZPEUHOCMU NPU NPOBEOCHUU NPAMBIX USMEPEHULL,

®  CcamMocmoamenbHo NPOBOOUMb KOCBEHHbIE USMEPEHUS U UCCIe008AHUSA PUIUYECKUX




BEUYUH C UCNONL3OBAHUEM DAZTUYHBIX CHOCO008 USMEPEHUs (PU3UYECKUX BeIUYUH, BblOUpams
cpeocmea usMepeHusi ¢ y4emom HeoOXO00UMOU MOYHOCMU U3MEPeHUll, 000CHO8bIBAMb BbLOOD
cnocoba uzmepenus, a0eKeamHo20 NOCMAGLeHHOU 3adaue, NPoBOOUNMsb OYEHKY O0O0CMOBEePHOCMIU
NONYYEHHBIX Pe3YIbMmamos;

®  BOCHPUHUMAMb UHDOPMAYUIO PUULECKO20 COOEPIHCAHUS 8 HAYUHO-NONYIAPHOU
aumepamype U CpeoCmeax MAcco8ol UHGOPpMAyuU, KPUMUYECKU OYEeHUBAmsb NOJYYeHHYIO
UHGhopmMayuro, aHaru3Upys ee cooepicanue U OarHHvle 00 UCMOYHUKe UHDOpMayULL,

® co30asamb cOOCMBEEHHbIe NUCbMEHHbLE U YCIMHbLE COOOWEHUS! O (PU3ULeCKUX
AGNEHUSIX HA OCHOBE HECKOIbKUX UCMOYHUKOS UHDOPMAYUU, CONPOBONCOANTb GLICIYNIICHUE
npezenmayuet, y4umsledas 0COOEHHOCMU ayOUmopuu C6epCmMHUKOS.

IIpeameTtHble pe3ybTaThl Kypca «Pusukay» 7 Kiacca:

Pa3znesn «Mexannueckue siBJeHUD)

Obyuarowuiica nayyumes:

® pacrno3HaBaThb MEXaHMYECKHE SIBJICEHHUS M OOBSCHATH HAa OCHOBE HMEIOIIUXCS 3HAHUM
OCHOBHBIE€ CBOMCTBA WJM YCIIOBHS HPOTEKAHHUS ATHUX SIBJICHHUI: PABHOMEPHOE MPSAMOJIUMHENHOE
JIBUJKEHUE, NHEpLUs, B3aUMO/ICIICTBUE Tell, Tepefada AaBICHUS TBEPAbIMU TEIAMMU, )KUAKOCTSIMH U
razamu, atMocdepHoe [aBlieHHe, IUIaBaHHE TeJ, paBHOBECHE TBEPABIX TeJl, HMEIOIIUX
3aKpEIIEHHYIO OCh BpallleHMUS;

® ONKCHIBATh U3YUCHHBIC CBOMCTBA TEJI U MEXAHUYECKHE SIBJICHUS, UCIIONB3Ys (PU3HUECKHIE
BEJIMYMHBL: IyTh, CKOPOCTb, Macca TeJja, MJIOTHOCTh BEUIECTBA, CUJA TSDKECTH, CHJIA YIPYTrOCTH,
CHJIa TPEHUs, JAaBJICHUE, KHHETUYECKas SHEPrusl, MOTEHI[MaNIbHAs YHEPrusi, MeXxaHn4eckas padora,
MexaHndeckas MoiHocTh, KIIJ[ mpu coBepiieHun paboOThl € MCIOJIL30BAHUEM IPOCTOIO
MEXaHW3Ma, CWJIa TPEHHs; TMPU ONHCAHWU TPABHIBHO TPAKTOBaTh (PUIUUYECKHI CMBICT
UCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHHMs] U CAUHUIIBI W3MEPEHHS, HaXOAUTh (OPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3WUYECKYI0 BEIMYHUHY C JIPYTUMH BEJIMYMHAMH, BBIYUCIATH 3HAYCHUE
(bu3nUeCcKol BEINYNHBI,

® aHAJIM3HMPOBATh CBOMCTBA TEJ, MEXAHUYECKHE SBIEHUS M IPOLECCHI, HCIIOIb3YS
¢dusnueckre 3aKOHBI: 3aKOH COXPAaHEHUS SHEPruu, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIIMII
CYIIEpPIIO3UIINKA CHJI (HAaXOXIECHUE PaBHOACHCTBYIOIICH CHIIbI), 3akoH ['yka, 3akoH Ilackamns, 3aKoH
ApxuMena; MpU ATOM pa3inyuaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W €r0 MaTEMaTHYECKOe
BBIPaKEHUE;

e pewmaTh 3a7aud, UCHONB3Ys (usnueckue 3akoHbI (3akoH ['yka, 3akoH I[lackans, 3akoH
Apxumena) u Gopmybl, cBs3bIBalomue (U3NYECKUE BEIMUYMHBI (IyTh, CKOPOCTh, Macca Tea,
IUIOTHOCTh  BEILlECTBA, CHJA, JaBlieHHe, KUHeTH4YecKas JHeprus, MexaHudyeckas pabora,
MexaHudeckass MomHocth, KIIJ[ mpoctoro MexaHu3ma): Ha OCHOBE aHalIM3a YCIOBUS 3aJa4yu
3alUCBHIBAaTh KPATKOE YCIIOBHE, BBIACTATh (PU3WYECKUE BEIUYHHBL, 3aKOHBI W  (OPMYJIBI,
HEOOXONUMBIC /IS €€ PEeIICHUS, MPOBOAUTH PACUEThl M OIEHHWBATh PEATHLHOCTH IMOJTYyYEHHOTO
3HA4YCHUS (PU3NIECKON BEITUNUUHBI.

Obyuarwuiica ¢ OB3 noayuum 803MOACHOCIb HAYHYUMBCA.:

® UCNONL308AMb 3HAHUS O MEXAHUYECKUX SI8NeHUAX 6 MNOBCEOHEeBHOU JHCUHU OJid
obecneyeHus 6e30nacHoCMuU NpuU 0OpaweHUU ¢ NPUOGOPAMU U MEeXHUYeCKUMU YCIMPOUCMEamMuU, 01
COXpaneHust 300P08bs U COONOOEHUSL HOPM IKOJIO2ULECKO20 NOBEOEHUs 8 OKpYICcalowell cpeoe;

® NpugoOUMb  NpUMEPbl  NPAKMUYECKO20  UCNOAb308AHUS  (PUUYECKUX  3HAHUL O
MeXaHUu4ecKux sI8NeHUsX U u3u4ecKux 3aKoHax,

® paspewiamv npodiemMy KAk HA OCHO8E UMEIOWUXCS 3HAHUU HNO MeXaHuke C
UCHOTIb308AHUEM MAMEMAMULECKO20 annapama.

Pa3zgen «TensioBuie iBJIEHUA»



Obyuarowuticss HAYYumcs.

® aHAJIM3WPOBATh CBOWMCTBA TEJ, TEIUIOBBIC SBJICHUS M MPOIIECCHI, UCIONb3Ys OCHOBHBIE
MOJIOKEHHST aTOMHO-MOJICKYJISIPHOT'O YUCHHS O CTPOCHHMH BEIICCTBA;

® pa3nM4aTh OCHOBHBIC MPHU3HAKH M3YUYCHHBIX (PU3MUECKUX MOJEICH CTPOEHUs Ta3oB,
JKUJIKOCTEH ¥ TBEPIBIX TEIl.

Obyuarowuticss ¢ OB3 noayuum 603MONCHOCHb HAYYUMbCA.
*  UCHONIL306aMb 3HAHUS O MENJIOBbIX AEACHUIX 6 NOBCEOHESHOU JHCU3HU OJIsL 0becneyerus

bezonacrhocmu npu obpawjeHul ¢ RPUOOPAMU U MEXHULECKUMU YCMPOUCMEAMU,

*  UCNONL308AMb 3HAHUSL O MENJOBbIX ABNEHUAX 8 NOBCEOHEBHOU HCUSHU OISl COXPAHEHUS
300p06b5 U CODNOOEHUA HOPM IKONO2ULECKO20 NOBEOEHUsl 8 OKpYcaloujeli cpeoe.

IIpenmerHble pe3yabTaThl Kypca « Pu3uka» 8 kiacca:

Pa3znen «TenjioBble siBJIEHU»
B oononnenue k pezyiomamam, nonyuenuvim 6 1 kuacce 00yuaowuicsa Hayyumcs.

*  pacIio3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSICHATH Ha 0a3€ MMEIONUXCSl 3HAHUI OCHOBHBIE
CBOMCTBA WJM YCJIOBHUS TMPOTEKAHUs JTUX SBJICHHUI: TEMJIOBOE pPAaBHOBECHE, HCIAPEHHE,
KOHJICHCAIUs, IJIaBJICHUEe, KPUCTAILTU3AIINS, KUIIEHUE, BJIAXXHOCTh BO3AYyXa, Pa3IMYHBIC CIIOCOOBI
TenJonepenays (TerIonpoOBOIHOCTb, KOHBEKIIMS, U3yUYCHUE), arperaTHble COCTOSIHHS BEIECTBA,
MOTJIONIEHNE SHEPIUH MPU MCIIAPEHUHU KUJKOCTH M BBIICIICHUE €€ MPH KOHJCHCAIUU Tapa,
3aBUCUMOCTH TEMIIEPATYPhI KUTICHUS OT IABJICHUS;

*  OIKMCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U TEILJIOBBIC SBJICHHS, UCIIOJBb3Ys (DU3UUYECKUE
BEJIMYMHBL, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrHs, TEMIepaTypa, yIelbHas TEIJIOEMKOCTh
BEIIECTBA, Y/C/IbHAS TEIJIOTa IUIABJICHUS, Y/eIbHas TEIJIOTa MapooOpa3oBaHus, yACIbHAS TEII0Ta
CropaHusi TOIUMBa, KOA(HGUIIMEHT TOJIE3HOTO AEHCTBUS TETJIOBOTO ABUTATENS; IPU O CAaHUHU
MPaBUJIBHO TPAKTOBATh (PU3NYECKUM CMBICI MCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAYCHHS U CIIUHUIIBI
W3MEpPEHUs, HaXOIUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (U3HUYECKYIO BEIMUMHY C IPYTUMU
BEJIMYMHAMU, BBIUYMCIISATh 3HaUCHHUE (PU3NUCCKON BEITUMIMHBI,

*  aHAJIM3UPOBATH CBOWMCTBA TEJI, TEMJIOBHIC SBJICHUS U TPOIIECCHI, UCIIOJIB3Ys] OCHOBHBIS
MOJIOXKEHUST AaTOMHO-MOJIEKYJIIPHOT O YYE€HHUSI O CTPOECHUH BEILIECTBA U 3aKOH COXPAHEHUS SHEPIuH;

*  TIPUBOJUTH MPUMEPHI MPAKTHUECKOTO MUCMOIb30BAHUS (PU3UYECKUX 3HAHUU O TEIIOBBIX

SIBIICHUSIX;

* pemaTh 3a/1a4d, UCTIOJIB3Ys 3aKOH COXPaHEHHUS SHEPTHH B TEILIOBBIX ITPOIleccax U
dbopMyIbl, CBsI3bIBaOIIME (PU3NYECKUE BEIMUYHMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, yAelbHAas
TEMJI0EMKOCTh BEIIECTBA, yICJIbHAs TEIUIOTA IIABJICHHSI, YIeIbHas TENJI0Ta MapooOpa3oBaHuUs,
yaeNbHas TEMJI0Ta CrOPaHUs TOMINBA, KO3(PPUIIMEHT MOJIE3HOr0 AeHCTBUS TEIJIOBOTO JIBUTATENs):
Ha OCHOBE aHAJIM3a YCJIOBUS 3aJlauyd 3allMChIBaTh KPATKOE YCJIOBHE, BBIJACIATh (QU3HUCCKHE
BEJIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE JIJISI €€ PEILICHUS, TPOBOIUTH PaCUueThl U OLIEHUBATH
PEaNbHOCTh MOIYYEHHOTO 3HAaYEHUST (PU3UIECKON BETUIHHBI.

Obyuarowuticss ¢ OB3 noayyum 8603MONCHOCHb HAYYUMbC.

*  UCHOIL306aMb 3HAHUS O MENJIOBbIX ABNCHUIX 8 NOBCEOHEBHOU JMHCU3HU O 0DecneyeHus
be3zonachocmu npu o0bpawjeHuu ¢ npudoOpPamMuU U MexHUYeCKUMU YCMpoUucmeamu, OJisk COXPaAHeHUs
300p08bs1 U COONOOEHUSL HOPM IKOLO2UUECKO20 NOBeOeHUsl 8 OKpYJicarowell cpeoe;

*  NpuU8OOUMb NPUMEPHI IKOJIO2UUECKUX NOCIeOCMBULL pabombl 0guzameneli HympeHHe20
ceopamus, menioguix U 2UOPOIIeKMpOCMAanYULl;

*  pasmuuamov cpaHuybl NPUMEHUMOCMU OUUYECKUX 3AKOHO8, NOHUMAMb  BCeoOWUl
xapaxmep
@yHoamenmanvubix Qusuieckux 3aKOHO8 (3AKOH COXPAHEHUs dHepeUU 8 Menio8blX npoyeccax) u
02PAHUYEHHOCMb UCNONIL30BAHUS YACTIHBIX 3AKOHO8;



*  HAX00UMmMb A0EKBAMHYIO NPEONONCeHHOU 3a0aue QU3UULECKYl0 MOO0elb, paspeuams
npoobaemy Kak Ha
OCHOBE UMEIOWUXCS 3HAHUTL O MENTOBIX SGNEHUSX C UCNOAb30BAHUEM MAMEMAMULECKO20
annapama, max u npu ROMOWU Memoo08 OYeHKU.

Pa3znen «JuekTpuyecKue 1 MATHUTHBIE SIBJICHUS
Obyuarowutics Hayyumesi:

*  pacIiO3HaBaTh 3JICKTPOMArHUTHBIC SIBJICHUS M OOBSICHATH HA OCHOBE MMEIONIUXCS 3HAHUM
OCHOBHBIE€ CBOWCTBA WJIM yCJIOBUS MPOTEKAHMS ITUX SIBJICHUMN: dJIEKTPU3AIIUS TEJl, B3AUMOJICH CTBUE
3apsA0OB, DJJEKTPUUECKUH TOK M €ro JeHCTBUS (TEIJIOBOE, XUMHYECKOE, MAarHuTHOE),
B3aMMO/ICECTBHE MAarHUTOB MPSMOJIMHEHMHOE PACHpPOCTpaHEHUE CBETa, OTPAXKEHUE U MPEIOMIICHHE
CBETa;

*  COCTaBIJIITh CXEMBI JIEKTPUUYECKUX el ¢ MOCIeq0BaTENbHBIM U TTapalIeTbHBIM
COETMHEHHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIICKTPUYECKUX LIETIeH
(MCTOYHHK TOKa, KJIFOY, PE3UCTOP, PEOCTAT, JIAMITOYKA, aMIIEPMETP, BOJIBTMETP); \

*  HCMOJIb30BAaTh ONTHYECKUE CXEMBI JIJIS TOCTPOCHHS N300 PaKEHUH B INIOCKOM 3€pKajie U

coOuparoiei JTuH3e.

*  OIKCHIBATH U3yYEHHBIC CBOMCTBA TN U AJICKTPOMATHUTHBIC SIBJICHUS, UCIIOJIBb3YSI
dbusznyueckre BEIMYUHBI: JJICKTPUUECKUW 3apsil, CHJIA TOKa, OJJIEKTPUUECKOE HaIpsHKeHHE,
AIIEKTPUYECKOE COMPOTHUBIICHUE, YACIHHOE COMPOTUBICHUE BEIIECTBA, pad0Ta AIIEKTPUIECKOTO
T0JIsI, MOIITHOCTh TOKa, ()OKYCHOE PAacCTOSHUE M ONTHUYECKAasl CUJIa JIMH3bI, BEPHO TPAKTOBATh
(bU3HYECKHI CMBICT UCIOJIB3YEMBIX BEJIIMYUH, X 0003HAUCHHS M €IUHUIIBI U3MEPEHUs; HAXOAUTh
(bopMyIIBI, CBA3BIBAIONIME JAaHHYIO (PU3HUECKYIO BEIMYUHY C IPYTUMH BEIMYMHAMU;

*  aHAJIM3UPOBATH CBOWMCTBA TEJI, YJICKTPOMATHUTHBIC SIBJICHUS U TPOIECCHI, UCTIONb3YS
(bu3HUecKre 3aKOHBI: 3aKOH COXPAaHEHHS IJICKTPHUYECKOro 3apsja, 3akoH Oma g ydacTka e,
3akoH JIxoyns-JleHa, 3aKoH IPAMOJIMHEHMHOr 0 pacIpOCTpaHEHUsl CBETa, 3aKOH OTPa)KEHUsI CBETa,
3aKOH TIPEJIOMJICHHUSI CBETA; MPHU 3TOM pa3sinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M €rO
MaTEMaTHYECKOE BBIPAKECHHUE.

*  TIPUBOJUTH MPUMEPHI MPAKTUYECKOI'0 HCIOJIb30BaHUS (PU3HUECKUX 3HAHUHN O
AJIEKTPOMArHUTHBIX SIBJICHUAX

*  pemaTh 3a7a4l, UCHOJIb3Ys PU3NUECKHE 3aKOHBI (3aK0oH OMa 1 ydacTKa L[E€NH, 3aK0H
Jxoyns-JleHna, 3aKoH TPSIMOJIMHEHHOT'0 pacpoOCTpaHEHUsI CBETa, 3aKOH OTPaKEHHUsI CBETa, 3aKOH
npeoMJIeHUsT CBeTa) UM (GOopMysbl, CBs3bIBaloInMe (U3MUYECKWE BEIMYMHBI (CHJIa TOKa,
AIIEKTPUUYECKOE HANpPSDKEHUE, JJIEKTPUYECKOE  COMPOTUBIIEHUE, YIETbHOE COMPOTUBIICHUE
BEIIECTBA, pab0Ta AJIEKTPHUYECKOrO IOJIs, MOIIHOCTh TOKa, (POKYCHOE PAacCTOSHUE M ONTHYECKas
CWJIa JIMH3bI, (POPMYJIBI pacuera 3IEKTPUUECKOr0 COMPOTUBIICHUS MPH IMOCIEIOBATEILHOM U
napajieIbHOM COCAMHEHUU MPOBOIHUKOB): Ha OCHOBE aHa/IM3a YCIIOBHUS 3aJa4M 3aIlChIBaTh
KpaTKOE€ YCIIOBHE, BBIACIATh (PU3NUECKUE BEITMYHHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC I €€
pELICHHS], TPOBOAUTH PACUYEThI U OLICHUBATH PEaIbHOCTh MOJIYYCHHOT'O 3HAYCHUsI (PU3HYECKOU
BCIIMYMHEL.

Obyuarowutica ¢ OB3 noayuum 603mM0HuCHOCING HAVYUMBCAL:

*  UCNOABL3068AMb 3HAHUSL 00 DNIEKMPOMACHUMHBIX S8JEHUSX 8 NOBCEOHEBHOU IHCUZHU OISl
obecneuenus bezonacHocmu npu 0oOpaweHuu ¢ NPUdOPaAMU U MEXHUYECKUMU YCMPOoUcmeamu, O.is
COXpaneHust 300P08bsl U COONOOEHUS HOPM IKOJIOSUYECKO20 NOBeOeHUsl 8 OKpYcatoujeli cpeoe;

*  paspewams npodemy KaKk Ha 0CHO8E UMEIOWUXCSL 3HAHULL 00 dJIeKMPOMACHUMHBIX S8 HUSIX
C UCNONB30BAHUEM MAMEMAMULECKO20 annapamad.




IIpenmerHsble pe3yabTaThl Kypca «@usuka» 9 Kkiacca:

Pa3zgen «MexanunuecKue siBJIECHHUA»
B Oononnenue k pe3yiomamam, NOAYYEHHbIM 8 1 Kiacce 6bINYCKHUK HAYYUMCSL:
® pacrio3HaBaTh MEXaHUYECKHUE SIBJICHUS M OOBSICHATH HAa OCHOBE HMEIOIIMXCS 3HAHUU
OCHOBHBIE CBOMCTBA WJIM YCIIOBUSI NIPOTEKAHUS ITUX SIBJICHUI: paBHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHEHHOE JBMIKEHUE, OTHOCHUTEIBPHOCTh MEXaHMUYECKOTO IBIIKCHHS, CBOOOJHOE TaJcHUE
T€J, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, PEAKTUBHOE JIBUKECHHE, PABHOBECUE TBEPIBIX TEI,
MMEIONIMX 3aKPEIICHHYI0 OCh BpaIlleHHs, KoJieOaTelnbHOE [BI)KCHHE, PE30HAHC, BOJHOBOE
JBUKEHUE (3BYK);
® OIKCHIBATH M3YyYEHHBIE CBOMCTBA TEJl M MEXaHUYECKUE SBIICHUS, UCIOIb3Yys (PU3NUYECKUE
BEITUYIUHEL:
nepeMenieHrne, CKOpoCTb, YCKOpPEHUEe, UMIYJIbC Tela, aMIIMTY/a, MepUo/l U 4acToTa KoJieOaHUH,
JJMHA BOJIHBI M CKOPOCTh €€ PpACIPOCTPAHEHUS; NpPU OINUCAHUHM NPABHIBHO TPAKTOBATH
(bu3MUECKHIl CMBICI UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHUIIBI U3MEPEHUS, HAXOAUTh
(GOpMYITBI, CBS3BIBAIOIINE JAHHYIO (DU3HMYECKYIO BEJIIMYMHY C APYTUMHU BEIMYUHAMHU, BBIYUCIATH
3HaYeHUE (PU3UYECKON BEITMYHHBL
*  AHaNU3MPOBATh CBOICTBA TEJ, MEXaHUUECKHE SABJICHUS U MPOIECChI, UCTIONB3Ys (pu3ndyeckue
3aKOHBI: 3aKOH COXPAHEHHS YHEPIruH, 3aKOH BCEMUPHOrO TATOTEHUS, IPUHIIUIT CYyTIEPIO3ULIMN CHUJT

(maxoxxnenue paBHoxperctByromien cunbl), |, Il u |ll 3akonsr HproToHa, 3akoH coxpaHeHUs
UMIYyJbCa; MPU OTOM pa3NYaTh CIOBECHYIO (QOPMYJIUPOBKY 3aKOHA M €ro MaTeMaTH4ecKOoe
BBIPAKCHHUE;

*  pa3nMuaTh OCHOBHBIC MPU3HAKU N3YYEHHBIX (PU3NYECKIX MOAENEH: MaTepralibHas TOUKa,
WHepIHajIbHas CHCTEMA OTCUETa;

*  pemaTh 3a7a4d, UCHOIb3Ys PU3NUECKHIE 3aKOHBI (3aKOH COXpaHEHUS YHEPTUH, 3aKOH
BCEMHUPHOIO TATOTEHUs, NpuHuun cynepnosuuuu cui, |, Il u Il 3axonsr HeloToHa, 3akoH
COXpaHEHUsI UMIYJIbca) U (POPMYIIBI, CBS3bIBAIONINE (PU3UYECKHE BETHUUHBI (CKOPOCTh, YCKOPEHHE,
cHiia, JaBJICHUE, UMITYJbC Tella, KHHETHYeCKasi SHEPrys, OTEHINAIbHAs dHEPTHsl, MEXaHUYeCKast
paboTa, MexaHHUYECKasi MOIIHOCTh, CUJIAa TPEHHS CKOIMBKEHUS, KOAP(DUIIUEHT TPEHHS, aMILTUTY/A,
NIEPHOJ] ¥ 4acTOTa KOJIeOaHHH, [UTMHA BOJHBI M CKOPOCTh €€ PACIPOCTPAHEHUs): HA OCHOBE aHAIIN3a
YCIIOBHS 3a/1a4M 3aITUCHIBATh KPATKOE YCIOBHUE, BBIIACIATh (PU3HUECKIE BETHUYUHBI, 3aKOHBI H
bopMyIbl, HEOOXOIUMBIE IJIsI €€ pelIeHHs], MPOBOAUTHh PACUETHl U OICHUBATh PEATBHOCTD
MOJTYYEHHOT'0 3HAYCHUST (PU3HUUECKON BEINYHHEI.

B dononnenue k pesynomamam, nonyuenHviym 8 7 knacce binyckHuk ¢ OB3 nonyuum 6o3moscHocms
HAYYUmMocs:

*  UCNONB308AMb 3HAHUSL O MEXAHUYECKUX SBNICHUAX 8 NOBCEOHEeBHOL JHCUSHU O/ COXPAHEeHUs

300p08bs U COOMOOEHUSL HOPM IKON02UUECKO20 NOBEOEHUs 8 OKpYcaruell cpeoe;

*  NpueoouUmb  NpuMepbl  UCNONb308AHUA ~ B0300HOBNIAEMbIX — UCMOYHUKOE  OHEpeUul,
9KOJI02UHECKUX NOCIeOCMBULL UCCIe008AHUS KOCMUYECKO20 NPOCMPAHCME,

*  pasiuuamov SpaHuybl NPUMEHUMOCU PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce00WUll Xapakmep
@yHOamenmanvbHbiX 3aKOHO8 (3AKOH COXPAHEHUS MEXAHUYECKOU IHep2ULl, 3aKOH COXPAHeHUs
UMNYIbCA, 3AKOH BCEMUPHO20 MA20MEHUs]) U O0SPAHUYEHHOCHb UCHOIb308AHUS YACHbIX
3axono08 (3axkon I'yka, Apxumeda u op.);

*  HAX00UMb A0EK8AMHYIO NPEONONCEHHOU 3a0aue Pu3u4ecKyro Mooeib;

*  noHumamsv 6ceoOwUl xapakmep QYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXpAHeHUs
MeXaHuyecKoll IHep2UU, 3aKOH COXPAHEHUsI UMNYTIbCA, 3AKOH 8CEMUPHO20 MALOMEHU);

*  paspewams npoodiemy KaK Ha 0CHOBe UMEIOUWUXCS 3HAHUL N0 MeXAHUKe C UCNOIb308AHUEeM

mamemamuiecKkozo annapama, maxk u npu nomowu Memooos OYEHKU.

Pa3znen ((3J1€KTPH‘I€CKI/I6 U MAarHuTHBIC ABJICHUA»
B dononnenue x pe3yibmamdam, NoJay4YeHHbIM 6 8 knacce BbINYCKHUK HAYHYUMCA.




*  pacro3HaBaTh JIEKTPOMATHUTHBIC SBIICHHS U OOBSACHSATh HA OCHOBE HMCIOTIIMXCS
3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIOBHS TPOTEKAHUS STHX SIBJICHUI: 3JICKTPOMarHUTHAsI
WHIAYKIHWS, JSHCTBIHE MAarHUTHOTO TOJISI HA MPOBOJHUK ¢ TOKOM M Ha JBIKYIIYIOCS 3apsSDKCHHYIO
YaCTHILY, JEHCTBUE 3JIEKTPUUIECCKOTO TOJISI Ha 3apsHKCHHYIO YACTHILY, SJICKTPOMArHUTHBIC BOJIHBI,
JIUCTIEPCHUs CBETA.

*  ONHCHIBATh U3YYECHHBIC CBOMCTBA TEIl M 3JICKTPOMATHUTHBIC SIBICHUS, HCIIONB3YS
¢u3ndecKre BEIMIMHBL: CKOPOCTh DJIEKTPOMATHUTHBIX BOJH, JIJTMHA BOJHBI M YacTOTAa CBETA; MPHU
OIMMCAaHUU BEPHO TPAKTOBATh (PU3UYCCKHI CMBICI HCIOJIb3YEMBIX BEIWYWH, UX O0O3HAYCHUS H
SIMHUIIBI U3MEPEHUS; HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINEC TAHHYIO (U3MYCSCKYIO BEIUIHHY C
JIPYTUMU BETTHYUHAMU.

*  pemiarth 3aJ1a4M, UCIOJB3Yys (POPMYJIbI, CBA3BIBAIOIINE (DU3MUSCKUE BETMUYUHBI (CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA), HA OCHOBE aHANM3a YCIOBUS 3aJlayu
3alUChIBATh KPATKOE YCJIOBHE, BBIICIATh (DU3MUECKHE BEIUYHMHBI, 3aKOHBI W  (OPMYIIBI,
HEOOXOMUMBIE Ui €€ PElICHHs, MPOBOAUTh PACUEThl M OIICHWBATh PEAJbHOCTH IOJYYEHHOI'O
3HAYCHUS PU3NIECKON BEITUIHHEI.

B dononnenue k pesyromamam, nonyueHuvim 6 8 kiacce guinycknuk ¢ OB3 nonyuum 603moxicHocmy
HAYYUMbCs:

*  NPUBOOUMb NPUMEPDL BIUAHUS INEKMPOMASHUMHBIX U3TYYEHUL HA HCUBbLE OP2AHUMDL,

*  pazuyamev paHuybl APUMEHUMOCU (QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapakmep (hyHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUs INEeKMPULecKo2o 3apaoa) u
02PAHUYEHHOCMb UCNOIb308AHUSL YACTHbIX 3AKOHO8 (3akoH Oma 01a yuacmka yenu,
3axon [[ocoyna-Jlenya u op.),;

*  UCNONB306aMb NPUEMbl NOCMPOCHUsL QUULECKUX Mooenell, NOUCKA U GopMyIUPOSKU
00KA3amMenbCme  6blOBUHYMBIX 2UNOmMe3 U MeoPemuyeckux 6bl80008 HA OCHOGE
IMAUPUYECKU YCMAHOBIEHHbIX (AKMO8;

*  HAX00umv A0eKBAMHYIO NPEOJIONCEHHOU 3a0aye PU3UYEeCKYI0 MOOeb,

¢ pa3speutamsv I’lp06ﬂ€.7l/ly HA OCHO6€ UMernuWuUxcs SHAHUU 00 INEKMPOMACHUNIHBIX AB/IEHUAX
npu nomouiu Memooos OUYEHKU.

Pasznen «KBaHTOBbI€ SIBJIEHUSI»
Buinycknux nayyumes:

*  pacro3HaBaTh KBAaHTOBHIC SIBJICHUS U OOBSICHITH HA OCHOBE UMEIOTIUXCSI 3HAHHHA
OCHOBHBIE CBOMCTBAa WJIM YCIIOBUSI NMPOTEKAHMS STUX SBJICHHI: €CTECTBEHHas M HCKYCCTBEHHAas
PaIlMOAKTHBHOCTb, Oi-, 3- ¥ Y-M3Ty4eHHsI, BOSHUKHOBCHUE JTMHEWYATOr 0 CIIEKTPA U3ITydEHUS aTOMA;

*  ONHUCHIBATH U3yYCHHBIC KBAHTOBBIC SBIICHUS, UCIIOIB3Ys (PH3MYECKHUE BEITMIHHEL:
MacCcOBOE€ YHCJIO, 3apsAAO0BOE YHWCIO, MEPHOJ Moypacrana, dHeprus (HOTOHOB; MPU ONMUCAHUU
MPaBUJILHO TPAKTOBATh (PM3UUYECKHUI CMBICI HCIIOJIb3YEMBIX BEIMYMH, HX 0003HAUEHUS U €IUHUIIBI
U3MEpEHUs; HaXxOAuTh (OPMYJIbI, CBS3BIBAIOIIME AAHHYIO (DU3HUECKYI0 BEIHYHUHY C IPYTHMH
BEIMYMHAMU, BBIYUCIISATH 3HaUCHHE (PU3NUECKON BEIUUNHBL;

*  aHaNM3UPOBATH KBAHTOBBIC SBJICHMUS, UCHOB3YS (PU3NUYECKUE 3aKOHBI U MOCTYJIATHI:
3aKOH COXpAHEHUs JHEPruH, 3aKOH COXPAHEHMs JJICKTPHUYECKOTO 3apsja, 3aKOH COXPaHCHHS
MacCOBOI'0 YKCIia, 3aKOHOMEPHOCTH U3ITy4EHUs U MOTJIOLIESHHS CBETa aTOMOM, IIPH 3TOM pa3indyaTh
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA M €0 MAaTEMAaTH4ECKOE BhIPaKEHHE;

*  pa3naMyaTh OCHOBHBIC IPU3HAKY IIAHETAPHON MOJENN aTOMa, HYKJIOHHOM MOETN
ATOMHOTO SJIpa;

*  MPHUBOJIUTH MPUMEPHI MPOSBICHUS B IPUPOJIE M TPAKTHYECKOT'O UCTIOTIh30BAHUS
PaIMOaKTHBHOCTH, SIIEPHBIX M TEPMOSIEPHBIX PEAKIUH, CIIEKTPATbHOTO aHAIN3A.
Buinycknux ¢ OB3 noayuum 603M04CHOCHb HAYYUMbCA:

*  UCNOAB3068AMb NOJYYEHHbIE 3HAHUS 8 NOBCEOHEBHOU HCUZHU NPU 00paujeHuu ¢ npubopamu u

MeXHUYeCKUMU YCMPOUCMEAMU (CHemYUK UOHUSUPYIOWUX YACmUY, 003UMemp), 01




COXPAaHeHUst 300P08bsL U COOMOOEHUsL HOPM IKOJIOSUYECKO20 NOBEOeHUsl 8 OKPYIcatoujell
cpeoe;

*  COOMHOCUMb IHEPSUIO CB3U AMOMHBIX 0ep C 0epHeKmOoM MACChL;

*  nPUBOOUMb NPUMEPDL GIUSHUSL PAOUOAKMUBHBIX UTYYEHUL HA HCUBLLE OPSAHUZMDL;
NOHUMAMb NPUHYUN OEUCMBUsL O03UMEMPA U PA3IUYAMb YCA0GUSL €20 UCNOTIb308AHUS,

*  NOHUMAMb KOJ02UYeCKUe NPoobIeMbl, BOZHUKAIOWUE NPU UCNOIb308AHUU ATNOMHBIX
INEKMPOCMAHYULL, U NYMU peuleHUs SMux npoo.em, nepcnekmugbl UCHOIb308AHUSL
VAPABIAEMO20 MEPMOAOEPHO20 CUHME.

Pa3nen «JjieMeHTbI ACTPOHOMHUM
Buinycknuk nayuumcs:
* yKa3plBaThb Ha3BaHUs IMIaHeT COJHEYHOW CHCTEMBI, pa3jMyaTh OCHOBHBIE IPU3HAKH
CYTOUHOTO BpalleHHsl 3Be3qHoro HeOa, ABmxeHus Jlynol, ConmHIla M TJIaHET OTHOCUTENHHO
3BE3[;
* IIOHMMATh PA3JINYMUS MEXAY IeIMOLEHTPUYECKON U F€OLEHTPUUYECKOM cucTeMaMu MUpa;
Buinycknux ¢ OB3 nonyuum 803mM0cHOCb HAYYUMbCAL:

*  yKazvleams 006wWUe CEOUCMEA U OMAUYUS NIAHEM 3eMHOL 2PYNNbL U NIAHEM -2USAHMO8;
MAnbIX
men ConneyHol cucmemsl U OOIbUWUX NIAHEeN,; NOJb308AMbCsL KAPMOU 36€30H020 Heba npu
HabmooeHusx 36e30H020 Heba,
*  pasnuuamsv 0CHOBHLIE XAPAKMEPUCMUKU 3630 (pazmep, yeem, memnepamypa) coOOmHoCunmy
yeem 36e30bl C ee memMnepamypoi;

¢  paziudams 2unome3swvl O npoucxoofcdeHuu Coaneunoii cucmembol.

2. Cojnep:kanue y4e0HOIr o nmpeamera

B 7 -9 knaccax o 68 yacoB B roj, 2 yaca B HeeJI0,
Mamepuan, pekomeno08aHHbII 8 ABMOPCKOU npocpamme, Ho omcymcemeyiowuii 8 npumeprou OOIT
nponucaH Kypcusom. Kupnoim Kypcusom nponucan mamepuan nogbluleHHOU CI0HCHOCMU, MONCHO
U3y4ams moabko 8 03HAKOMUMENbHOM HAAHE.

du3nka u pu3HYecKHE METOIbI H3yYeHHUsI MPUPoabI (4 yaca)
®uszuka — Hayka o npupoae. Pusznyeckue Tena u sBieHus. Habmoaenne u onucanue Gu3NIecKux
spiieHud. Dusznueckue npuOOppl. DU3NUYECKHA SKCNEpUMEHT. MoOAEIupoBaHUE SBJICHHA U
00BbeKTOB TpuUponbl. Dusnueckue BEIMYUHBI M HUX H3MEpeHHe. TOYHOCTh U MOTPEIIHOCTb
u3MepeHui. MexayHapoaHasi CHCTEMa €IHHMII.
®usnueckre 3aKOHbI U 3aKkOHOMepHOCTH. Du3uka m texHuka. Hayuyneni meron nossHanusa. Poib
¢u3uku B HOpMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH.
Jemoncmpayuu:
[Iprmepsl MEXaHMUECKU X, TEIJIOBBIX, IEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUI.
®dusnueckne mpudOopsI.
Jlabopamopuvie padomot.

1. Usmepenue puznuecKkux BEIUYUH.

Mexanndyeckue siBjaenus (105 yacon)

Mexanndeckoe ABWIXKEHHE. MarepuanpbHas TOYKa Kak MOAENb  (M3MYECKOro  Teua.
OTHOCHUTENBHOCTh MeXaHuueckoro aBuxkeHus. Cucrema orcueta. Dusznueckue BeIMUUHBI,
HEOOXOAMMBIC I OMHCAHUS IBUKEHHS M B3aUMOCBSI3b MEXKIy HHMH (IIyTh, IMEpEMEIICHUE,
CKOPOCTb, YCKOpPEHHE, BpeMs [BM)XEHMs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBUXKEeHUE. [ paguku 3asucumocmu nymu U CKOpOCMuU Om 6peMeHU Npu pPAeHOMEPHOM U
PABHOYCKOPEHHOM OBUNCEHUU.



PaBHomepHoe aBuxeHune mo okpyxHocTH. [lepBwiil 3akoH HproToHa WM mHepuusi. Macca
tena. IlnotHoctes BemectBa. Cuna. Enununel cunsl. Bropoin 3akoH Herotona. Tperuil 3akoH
Heiorona. CBoOonHoe mnanenue Tei. Cuia TskecTH. 3aKOH BCeMHpHOro Ttsarorenus. Cuma
ynpyroctd. 3akoH ['yka. Bec tena. HeBecomocth. [eoyemmpuueckas u ecenuoyenmpuieckas
cucmemul mupa. Hckyccmeennvie cnymuuxu 3emau. Ilepeas kocmuyeckas ckopocmo. CBSI3b MEXKIY
CUJION TsKeCcTH W Maccoi Tena. J(unamomerp. PaBHoneiicTByromas cuna. Cuia tpenus. Tpenue
ckonbxeHus. Tpenne nokos. TpeHne B mpupojie U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHus ummnyibca. PeaktuBHOe nBuxkeHue. MexaHuueckas pabora.
MomHocTe. OHeprus. [loTeHunaneHas u kuHeTmdeckas »Heprus. lIpeBpamieHune omHOro Buaa
MEXaHUYECKOU SHEPruu B APyroil. 3aKOH COXPAHEHMsI TIOJIHOM MEeXaHMYECKON SHEepruu.

IIpocTbie MeXaHU3MBI. Y CIIOBUSI pABHOBECHS TBEPAOIrO TeJla, UMEIOLIEr0 3aKPEIUICHHYIO OCh
nBuxeHus. MoMeHT cunbl. Ilenmp maxcecmu mena. Peraar. PaHoBecue cuin Ha peraare. Peraaru
B TeXHUKe, ObITy u mnpupoze. llogBuxHble M HeNmoABMKHBIE Oyoku. PaBeHcTBO paboT mpu
UCIOJIb30BAaHUU MIPOCTHIX MEXaHU3MOB («30JI0TO€ MpaBUiIO MeXxaHuku»). Koadduiment noiaesHoro
JIeICTBUS MEXaHU3Ma.

JaBnenue TBepabIX Ten. EnuHunel usmepenus aasineHus. CriocoObl M3MEHEHUS JaBJICHHUS.
JaBnenue xuakoctet u razoB 3akoH [lackans. [laBneHue KUAKOCTH HA JHO M CTEHKH COCY[A.
Coobmatomumecs cocyasl. Bec Bozmyxa. AtmocdepHoe nasinenue. M3mepenue atmochepHOro
nasienus. Onwir Toppuuemnu. bapomerp-anepoua. ATMocdepHOe AaBieHHE Ha Pa3IUYHBIX
BbicOTax. ['mapaBimyeckue MexaHU3Mbl (mpecc, Hacoc). JlaBneHue >KMAKOCTM M rasza Ha
NOrpy’KEHHOE B HUX Teslo. Apxumenosa cuia. [1naBanue ten u cynos Bo3gyxonnaBanue.

Mexanunueckue koneOanus. Ilepmon, uacrota, amminutyna koneGanwil. [lpespawenue
9Hepeuu npu KolebamenbHoMm ogudxceHuu. 3amyxaiowue KonebOawus. Bvinyscoennvie konebOauusi.
Pe3onaHc.

Mexanuueckue BOJHBI B OJHOPOAHBIX cpenax. JimHa BOJHBL 3BYK KaK MeXaHUYecKas
BOJIHA. ' pOMKOCTB U BbICOTa TOHA 3BYKa. CBSA3b JUIMHBI BOJIHBI CO CKOPOCTb IO €€ paclpoCTpaHEeHUS
U TIepruoA0M (4acTOTOM). 38yK060U pe30HaHC.

JHemoncmpayuu:

PaBHOMEpHOE PAMOIMHENHOE IBUKEHUE.

3aBUCHUMOCTb TPAEKTOPUH JBMXKEHUS TeJla OT BbIOOpa Tena oTcyera.
OTHOCUTENBHOCTD IBUKEHUS.

PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKEHHUE.

Coboanoe najzienue ten B Tpyoke HproToHa.

HamnpaBneHne ckopocTu MpH paBHOMEPHOM JBUKEHUU 1O OKPY>KHOCTH.
SIBneHne UHEPLUH.

Bzaumoneiicteue ten.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT J1e(hOpMalluy NPYKUHBI.
CrnoxeHue cui.

Cuna Tpenus.

Tperuii 3akon HeroTOHA.

HesecomocTs.

3aKOH COXPaHEHUS UMITyJIbCA.

PeakTuBHOE IBUKEHUE.

V3MeHeHue sHepruu Tena Mpyu COBEPIIEHUU paboOThI.
[IpeBpaiieHuss MEXaHWY €CKOW YHEPIHH U3 OAHOM (POPMBI B IPYTYIO.
3aBUCHUMOCTb JIaBJICHUS TBEPJOTO TEJa Ha OMOPY OT AEHCTBYIOIIEN CUJIBI U MIJIOLIAIN OMOPBIL.
Oo6napyxeHue aTMOC(hepHOro 1aBJICHUS.

H3mepenne aTMocpepHOro JaBieHUsI 0apOMETPOM -aHEPOUIOM.
Omneit ¢ mapom Iackans.

I'mppaBauyeckuit mpecc.

OnbITel ¢ BeAEPKOM ApXUMeEna.

IIpocThie MEXaHU3MBI.



Mexanuueckue kKonebaHus.
MexaHn4yecKue BOJHBI.
3BYKOBBIC KOJICOAHUSI.
YcnoBus pacripocTpaHeHus 3BYyKa.
Jlabopamopnuvie pabomul u onvimol:
1. W3mepeHue cKOpOCTH Tela MPU PABHOMEPHOM JIBHKEHUU.
2. W3mepenue yckopeHHs MPSIMOIMHEHHOT0 PaBHOYCKOPEHHOT'O IBMKEHUS 6€3 HaualbHOU
CKOPOCTH.
W3mepenne yckopeHusi CBOOOTHOTO MaIeHHUs.
N3mepenne maccel.
N3mepenne oObema Tena.
W3MepeHue MI0THOCTU TBEPIOro Tea.
W3mepeHue cuibl TMHAMOMETPOM.
Onpenenenne Ko3pPUIHEHTa TPEHUS.
HccnenoBanue 3aBUCUMOCTH JIaBJIEHUs TBEPAOIO TeJIa OT IUIOIIAN TOBEPXHOCTH.
0. MccnenoBanne CHIIBI TPEHUSI CKOJIBKEHUS OT IJIOLIAIA COMPUKOCHOBEHUS TEN U CHIIBI
HOPMAJIbHOTO JIaBJICHUSI.
11. UccnenoBaHue yciuoBUi paBHOBECHUS pbluara.
12. zmepenue KI1/] HakTOHHON TIJIOCKOCTH.
13. 3amepenune apXuMeI0BOi CHITHI.
14. VIzyuenue yciaoBUH TIaBaHUS TEJL.
15. U3yueHune 3aBUCHMOCTH NIEPHOJA U YACTOThI KOJIeOaHUI MasiTHUKA OT JIJIMHBI HUTH.

HBoooNoOkw

TenuioBbie siByeHus (29 yacoB)

Crpoenne BewmiecTBa. TemaoBoe JBUKEHME AaTOMOB M MOJEKyl. bpoyHOBCkoe JBUIKEHUE.
Hubdys3us B raszax, JKUIKOCTSIX U TBEPABIX Tenax. BzaumopelcTBue (IpUTSDKEHUE U
OTTaJIKMBAaHUE) YaCTHUI] BellecTBa. ArperaTHble COCTOSIHUS BeliecTBa. Mooenu cmpoenus 2a308,
oHcuokocmeti U meepoviX menl U O00BACHEeHUe CBOUCME 6eujecmsed Ha OCHOB8e MOJIeKVIAPHO-
KUHemu4ecKux npedcmasieHull (m.e. Ha OCHoBe dMux mMooenet).

TennoBoe aBmxenue. TermnoBoe paBHoBecue. Temneparypa u ee usmepenue. CBsi3b TeMIepaTypsl
CO CpeAHEN CKOPOCTBIO TEILIOBOIO XaOTHYECKOr0 1B KEHHSI YACTULL.

BryTtpennsist sHeprusi. Pabota u temtonepenaya Kak crnocoObl M3MEHEHUS! BHYTPEHHEH YHEPrUu
Tena. Bunael  Teruionmepenauu:  TEMJIONPOBOMHOCTh, KOHBEKIMS, u3nydeHue. [Ipumepsl
TenJonepesayl B MpUpoae M TexHuke. KoanmdecTBO TEIIOTHI. Y7eNbHas TENJIOEMKOCTh. 3aKOH
COXpaHEHHUs SPHEPruM B MEXaHUYECKUX M TEIUIOBBIX mporeccax. HeoOpaTumMocTh Mpoieccos
TEIJIONEepEaayn.

Ucnapenne n konaencauus. [lormonienue sHepruu npu UCHapeHu KUIKOCTU U BBIIEIICHUE €€ ITPU
KOHJEeHcaluu napa. BnaxHocTs Bo3ayxa. Kumnenue. 3asucumocms memnepamypol KuneHus om
Oasnenus. IlnaBneHue W Kpucramnuzauus. YoenvHas menioma niaeleHus u napooopaz’oeanusl.
VYaenpHas Temnora cropanus. PacyeT komuvecTBa TEMIOTH IPU TEIIOOOMEHE.

PaGorta raza mpu pacmupenun. [IpeoOpa3oBanusi SHEpPruM B TEIUIOBBIX MalluHAx (mapoBas
TypOHHA, BUraTellb BHYTPEHHETO CropaHus, peakTHBHBINA apurartens). KIIJ[ TernmoBolt MalmHBEL.
JKoJI0rHYecKHe MpodaeMbl HCIIO0JIb30BAHNS TEIVIOBBIX MAaIlIMH.

Jemoncmpayuu:

CxnMaeMoCTb ra3oB.

Huddysus B razax u KUAKOCTAX.

Mozenb XaoTH4eCKOTro IBUKEHUS MOJIEKYJI.

Monens 6pOyHOBCKOTO JBUKEHUS.

CoxpaHeHne 00beMa KUJIKOCTH MPU U3MEHEHUHU (HOPMBI COCYa.
CuernieHne CBUHIIOBBIX IIMJIMHIPOB.

[IpyHIMI 1N CTBUS TEPMOMETpA.



M3meHeHne BHyTpEHHEH SHEPruu Teja Ipy COBEPILEHUN padOoThl M IPU TeIJIonepeaaye.
TennonpoBOIHOCTh PA3IMYHBIX MATEPHAIIOB.
KoHBeKk1Ms B KUIKOCTAX U rasax.
Temonepenaya nyTem U3IydeHHUs.
CpaBHeHME yAEIbHBIX TEMNIOEMKOCTEN PAa3JIMYHbIX BEILIECTB.
SIBneHue ucnapeHus.
Kunenue Boasbl.
ITocToAHCTBO TeMIlepaTypbl KUIIEHUS )KUIKOCTH.
SIBneHMs NIaBIEHUS U KPUCTAIIU3ALIMHY.
H3mepenne BIa)kHOCTH BO3yXa IICUXPOMETPOM HIIA TUTPOMETPOM.
YCTpOoNCTBO YETBIPEXTAKTHOT O ABUTATENI BHYTPEHHEr O CTOPAHHS.
VYcTpoiicTBO napoBoil TypOUHBI
Jlabopamopnvie pabomur:
1. W3mepenue pazmMepoB MajbIX TeJl.
2. HccnenoBaHue H3MEHEHHUS CO BPEMEHEM TeMIIEpPaTypbl OCTHIBAIOIIEH BOJIBI.
3. Uzyuenwue siBJaeHUS TENI000OMEHA IPU CMEIIMBAHUY XOJIOIHON U TOPsTYEi BOJIBI.
4. VI3mepeHue yaenbHOM TENJIOEMKOCTH BEIEeCTBa.
5. HM3mepeHue OTHOCUTEIBHON BIaKHOCTH BO3/yXa.

DJeKTpUYeCKHe M MATHUTHBIE SIBJIeHHsSI (no6blueHHbLIL yposeHb 6bloenien Kypcusom) (48
4acoB)

OnekTpu3anus Tel. OJEeKTpUYecKuil 3apsi. JlBa BHMAa 3JIEKTpUYECKUX 3apsaoB. JlenuMocThb
AJIEKTPUYECKOr0 3apsiaa. DJIeMEHTapHbIN 3J1eKTpuueckuil 3apsa. B3zaumopeiictBue 3apaa0oB. 3aKoH
COXpaHEHUSs AMEKTPUUECKOro 3apsija.

[IpoBOAHUKH, TOTYITPOBOIHUKA U U3OJISTOPHI JIIEKTPUUECTBA. DIIEKTPOCKOI. DIEKTPUUECKOE MOJIE
KaKk ocCOObIii BUA MaTepuu. OJeKTpudeckoe moie. JleficTBUe JIEKTpUYECKOro TMojs Ha
ANIEKTpUYECKHUe 3apsaabl. [IpoeooHuku, ousnekmpuku u noaynpoeoonuxu. Konoencamop. Inepzusn
2J1IeKMPUYECKO20 NOJIsL KOHOeHcamopa).

DNIEKTPUYECKUM TOK. VICTOUHMKH SJIEKTPUYECKOrO0 TOKA. DJIEKTpUUYECKas LENb MU €€ COCTaBHbIE
yactu. HampaBineHue u JeWCTBUSA SJIEKTPUUYECKOro TOKa. HocuTenu siekTpuueckux 3apsaoB B
Metamuax. Cuna  Toka. DJIEKTPUYECKOE  HAIpsHKEHUE.  DJEKTPUUYECKOE  COMPOTHBIICHUE
MPOBOJHUKOB. EUHUIIBI CONTPOTUBIICHUS.

3aBUCHUMOCTb CHJIBI TOKAa OT HampsbkeHus. 3akoH Owma [ ydacTKa Lenu. YJIelabHoe
comporuBieHue. Peocrtatel. IlocnegoBaTenbHOE coeqMHEHUE MPOBOAHUKOB. IlapamiensHoe
COEJIMHEHHE ITPOBOJIHHUKOB.

PabGora »snexkTpuyeckoro MO MO TMEepEeMENICHUI0 JJIEKTPUYECKUX 3apsaaoB. MOIIHOCTb
AJIEKTPUYECKOr0 TOKa. HarpeBanue mpoBOAHUKOB AJIEKTPHUUECKUM TOKOM. 3akoH Jlxkoyis - Jlenna.
DNeKTpUYECKue HarpeBaTeJbHbIE U  OCBETUTENbHbIE mpubopbl. KopoTkoe 3amblikaHuE.
DNEeKTpUYECKUE HarpeBaTelbHbIE M OCBeTHTENbHBbIE Npubopbl. Kopotkoe 3ambikanue. [lpaBuna
Oe3omacHOCTH IpU paboTe C ITEKTPUIECKUMU PUOOpPaMH.

MarautHoe mnone. MHaykuus MarHuTHOro mnojs. MarautHoe none Ttoka. OmnblT Opcrena.
MaruuTHoe 1moJie MOCTOSIHHBIX MarHUTOB. MarHutHoe noje 3emiid. DJIeKTPpOMarHuT. MarHutHoe
MoJie KAaTyIIKM C TOKOM. [IpuMeHeHue 3ieKTpoMarHuToB. JleficTBME MAarHUTHOrO MOJsS Ha
MPOBOJAHUK C TOKOM M JABHXKYILYIOCS 3apsbkeHHYr0 vactuny. Cuna Amnepa u cuna Jlopenya.
OnekTpoaBUraTesnb. SIBjeHue 3JeKTpOMarauTHON nHAyKus. Onbitel @apanes.

Memoncmpayuu:

DJIeKTpU3aIus TEN.

JIBa poja 3J1eKTpUUECKUX 3apsi/IOB.

VYeTpoilcTBO 1 AEHCTBUE AIIEKTPOCKOIIA.

IIpoBOAHUKYN U U3OJSTOPHL.

DneKkTpu3anys yepes3 BIUsSHUE.

[IepeHoC 3MEeKTPUUECKOro 3apsa ¢ OAHOr0 Tejla Ha APYTroe.



3aKOH COXPaHEHHUs AJIEKTPUUECKOr 0 3apsija.

YCTpoiCTBO KOHJIEHCATOPA.

OHeprus 3apsLKEHHOr0 KOHIEHCaTopa.

M cTOYHMKY TOCTOSIHHOTO TOKA.

CocraBiieHuE 3JIEKTPUUECKOH LIEMH.

DNEeKTPUYECKUN TOK B 3JIEKTPOJIUTAX. DIIEKTPOIH3.

DNEeKTPUYECKU TOK B ITOITYNPOBOJHUKAX. DJIIEKTPUYECKUE CBOMCTBA MOJIYIPOBOAHUKOB.
DNeKTpUYEeCKn pasps]l B razax.

W3mepeHne cuibl TOKa aMIIEPMETPOM.

HaGmoieHne mocTOsIHCTBA CHITBI TOKA Ha Pa3HBIX Y9aCTKaX HEPa3BETBICHHON AJICKTPUUYECKOM
LEMH.

H3MmepeHne cuilbl TOKa B Pa3BETBICHHOM JJIEKTPUYECKOU LEIN.

W3mepeHne HanpsKeHUs! BOJIbTMETPOM.

N3y4yeHne 3aBUCUMOCTH 3JIEKTPUUYECKOI'O0 CONPOTHUBIIEHHS MPOBOJHMKA OT €rO JJIMHBI, IUIONIAIH
IIONIEPEYHOr0 CEYEHUS U MaTepralia. ¥ 1eJIbHOE CONPOTUBIICHUE.

PeocraTt 1 MarasuH COIpOTUBIICHUIA.

W3MmepeHne HallpsKEHUH B ITOCIIEI0BATEIBHOM JIEKTPUYECKON LIEIH.

3aBUCHUMOCTb CHJIbI TOKA OT HAIIPSDKEHUS Ha Y4acTKe 3JIEKTPUYECKON LIeMu.

OnbIT Dpcrena.

MarsuTtHO€ 1noJie ToKa.

JlelicTBrEe MarHUTHOTO 11OJIs1 HA IPOBOJAHMK C TOKOM.

YCTpOoNCTBO IEKTPOABUTATEIS.

DNeKTpOMarHuTHasi MUHAYKIMS.

ITpaBuno Jlenna.

CaMOMHIYKITHS.

[Tonyuenue nepeMEHHOro TOKa IPH BPALLEHUH BUTKA B MATHUTHOM I10JIE.

VYerpoiicTBO reHeparopa MOCTOSIHHOIO TOKA.

YcTpoiicTBO reHepaTopa NepeMEeHHOro TOKa.

YcrpoiictBo TpaHchopmaTopa.

Ilepenaya snekTpuYECKOM SHEPTUU

Jlabopamopmnwie pabomoi:

COopxka 2/1eKTpUYeCKO 11E€NMHU U U3MEPEHHNE CUJIbI TOKA Ha €€ Pa3IMUHBIX y4acTKax.
W3mepeHne a1eKTpUUeCcKoro HanpsKeHUsL.

PerynupoBaHue cHIIBI TOKa PEOCTaTOM.

H3MepeHne 21eKTpUYECKOro CONpPOTUBIICHUS IPOBOIHUKA.

N3mepenue paboThl 1 MOLTHOCTH 3JIEKTPUUECKOT0 TOKA.

N3y4yenne nelicTBUS MarHUTHOTO I1OJIS HA IIPOBOJHUK C TOKOM.

N3yuenue npuHIuna JeiCcTBUS 3JEKTPOABUTaTeNs (Ha MOJEIHN).

N3y4deHue sBICHUS IEKTPOMArHUTHON UHAYKLUU.

NG RwWNE

DJIeKTpOMAarHUTHBIE KoJiedanusi M BOJIHBI (20 yacoB)

DneKTpoMarHuTHele Konedanus. Konebamenvuwtii konmyp. Inekmpozenepamop. Ilepemennoiii
mok. Tpancghopmamop. llepenaya >IEKTPUYECKON SHEPrUU HA PACCTOSIHUE. DJIEKTPOMATrHUTHBIC
BOJIHBI M UX CBOMcCTBA. Ilpunyunst paouocesazu u menesudenusn. Bauanue nexmpomaznumnvix
U3IYYeH Ul HA JHCUBblE OP2AHUIMDBL.

Cser — anekTpoMarHuTHele BojHa. CkopocTh cBera. MICTOYHMKM cBeTa. 3aKOH MPSAMOJMHEHHOr O
pacrpocTpaHeHue cBeTa. 3aKOH OTpa)keHMs cBeTa. [1mockoe 3epkanio. 3aKOoH MpPEIOMIICHHS CBETA.
Jlunzel. DOKyCcHOE PacCTOSHUE M ONTHUYECKas CUja JUH3BL. M300paxeHne mpeamera B 3epkaje U
muH3e. Onmuueckue npubopwl. 1'1a3 kKak onrudeckas cucrema. Jlucmepcust cBeTa.
Humepgepenyusa u ougppaxuyun ceema.

Hemoncmpayuu:

DNEeKTPOMarHUTHBIE KOJIeOaHusI.



CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

[TpuHuMn gelicTBUS MUKPOPOHA U TPOMKOT OBOPUTEIS.

[TpyHIMIIBI paANOCBS3N.

Hcrounuku cBera.

[IpsMonuHeitHoe pacopoCTpaHEHUE CBETA.

3aKOH OTpa)KEHHsI CBETA.

N300paxkeHre B INIOCKOM 3€pKajie.

IIpenomnenue cera.

Xon mydeii B cobuparoiei JuH3e.

Xox 1y4yel B pacCenBarOIIE JIUH3E.

[Tomyuenue U300pa’keHUM C MOMOIBIO JIUH3.

[TpuHIMI A6l cTBUS MPOSKIIMOHHOT O anmnapaTa u ¢oroanrapara.

Mopnens riasza.

Hucnepcus 6eroro certa.

[Tonydenue Genoro cBeTa MpU CIOKEHUH CBETAa Pa3HBIX I[BETOB.

JlabopaTopHbie padoThI:
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPAXKEHUs OT yIJla MaJeHUs CBeTa.
2. HccnenoBaHue 3aBUCMMOCTH yTJjla IPEJIOMIIEHHs OT yIija IaJeHHsl CBeTa.
3. Tlomyuyenue n300paxeHU C MOMOIIBIO COOMPAIOLIEH JIMH3BI.
4. HabmoneHue CIUIOLIHOTO U JIMHEWYaThIX CIIEKTPOB UCIYCKaHUS.

Kganrosrble siBjenus (20 yacoB)

Crpoenue atomoB. [lnmanerapHas momenb atoma. KBaHTOBBIN XapakTep MOTJIOIIECHUS H
UCIyCKaHus cBeTa aToMaMu. JIuneituareie criekTpbl. OnbiThl Pesepdopaa.

CocraB atomHoro sapa. [IpoToH, HEUTPOH U 3NEKTPOH. Du3zuueckull cMbiCl 3apsad08020 U
Maccogoeo uucen. Mzomonwvl. 3aKOH DWHINTEHHA O NPONOPLUUOHAIBHOCTH MAacChl U DHEPrUU.
Heghpexm macc u snepzusa ceazu amomuvix aoep. PanunoaktuBHocts. [lepuon nomypacnana. 3akon
paouoakmugHozo pacnaoa. Anbpa-uznyuenue. bera-uznyuenue. ['amma-uznyuenue. SnepHbie
peakuuu. /Jenenue s0ep ypana. Llennasa peaxyus. icrounuku snepruu ConHia u 38e3a. SnepHas
DHEPreTUKA. JKO102UUecKue npoonemvl padomsvl amoMHbLIX 3IneKmpocmanyuii. Jlo3uMeTpus.
Bnuanue paduoakmugnvix uziyyenuil Ha JHcugvle OP2AHUIMDbI.

Hemoncmpayuu:
Monens ombiTa Pesepdopna.
Haobmronenue TpekoB yactuil B kamepe Bunbcona.
YCTpOoNCTBO U ACHCTBUE CYETYNKA MOHU3UPYIOLIUX YaCTHLL.
Jlabopamopuwvie padbomoi:
1. U3mepeHue ecTeCTBEHHOI'O PaIMOAKTUBHOTO (hOHA T03UMETPOM.
2. Wzyuenwue neneHus sapa aToma ypaHa 1o GoTtorpaduu TpeKkos.
3. H3yueHue TpEeKOB 3apsLKEHHBIX YaCTHUIL IO TOTOBBIM (oTorpadusM.

Ctpoenne u Borionus Beenennoii (5 wacon)

['eonieHTpruECcKasl U TeIUOLEHTpUYEecKass CUCTeMbl Mupa. Pusnyeckas npupoja HEOECHBIX Tei
Conneunont cucremsl. IIponcxoxnenne ConHeuHoll cuctemsl. @usnueckas npupoga ConHoa u
3Be3n. Ctpoenue Beenennoit. Opomonus Beenennoii. ['unoresa bomnbioro B3peia.

Pe3epB ¢cB000HOI0 YUeOHOT0 BpeMeHH —/ 4acoB.

7 kiacc (684 B roa, 2 yaca B HeeJI10)
dusnka u pu3nvecKne MeTObl H3y4eHHsI MPUPOabI (4 1)



@usuka — Hayka o npupone. Pusndeckue Tena u sBneHus. HabmogeHue M onucaHue
¢usnyeckux sBiaeHuil. Pusznyeckue npudbopsl. Dusnueckuil sKcHepuMEHT. MozenupoBaHue
ABJICHUH U 00BEKTOB IIPUPOJIBI.

®dusnueckue BEIMUNUHBI U UX U3MepeHue. MexyHapoiHas cucTemMa eJUHULL

duzrnyuecKue 3aKOHBI U 3aKOHOMEPHOCTH. Pu3uKa U TexHUuKa. HaydHblil METOJ| MO3HAHUSL.
Posnb pusuku B HpopMUPOBAHUN €CTECTBEHHOHAYYHON I'PAMOTHOCTH.

Habnoodenue npocmeuiwux sA1eHul U npoyecco8 npupoosl ¢ NOMOWbIO OP2AHO8 YYECME (3PEHUS,
cnyxa, ocazanus). Hcnonvzosanue npocmeuwux usmepumenvHvlx npubopos. Cxemamuueckoe
uzobpasicenue onvimos. Memoowl nonyuenus 3nanuii 6 usuxe. Puauxa u mexHuxa.

JlabopaTopHas padora:

1. U3mepenne pu3NYeCKUX BETUUHH.

IlepBoHauaNbHBIE CBEJEHNUSI O CTPOEHUH BelleCcTBA (TenaoBbIe siBjieHus1) (6 yacos.)

Crpoenune BemiecTBa. ATOMBI M MOJEKYJNbl. TerioBoe IBH)KEHHE aTOMOB M MOJEKYJI.
Juddysus B razax, »KMIKOCTIX U TBEPAbIX Tenax. BanMmoaelicTBue (IpUTSKEHUE U OTTAJIKUBAHHE)
MOJIEKYJI. ArperatHble COCTOSIHHS BeliecTBa. Modesnu cmpoeHus 2a308, uodkocmel u meepobix
men u 06vACHeHUe ceolicme 8eujecmea Ha 0CHO8E MOAEKYAAPHO-KUHeMuU4ecKux npedcmasseHudl.
CBs13b TEMITEPATYPBI CO CKOPOCTBHIO XaOTUYECKOrO JBUKEHUS YACTHII.

JlabopaTopHas padora:
2.3mepeHne pazMepoB MajbIX Tedl.

Mexanunveckue sijienust (56 1)

B3anmopaeiictBue Tes (23 yaca)
Mexanndeckoe aBukeHHE. DPHU3NYECKHE BEIUYMHBI, HEOOXOAUMBIE [JIi ONMUCAHUS JBIKCHHS U
B3aUMOCBSI3b MEXJY HUMHU (MyThb, CKOPOCTb, BpeMsi JBH)XeHUs). PaBHOMepHOE NpsAMOIMHENHHOE
JIBUYKECHHUE.
SBnenne mHepumu. Macca tena. [lmotHocTs BemectBa. Cuna. Enmanns! cumnsl. Cuna TSXKECTH.
3akoH BcemupHOro taroteHus. Cuna ynpyroctu. 3akoH I'yka. Bec tema. HeBecomocts. CBsi3b
MEXIYy CUJION TsDKeCTH M Maccoil Tena. /[unamomerp. PaBHopelicTBytomast cuna. Cuiia TpeHUs.
Tpenue ckonbxenus. Tpenue nokos. TpeHue B npupone U TEXHUKE.
JlabopaTopHbie padoThI:
3.M3mepeHne CKOpOCTH Teja MPU paBHOMEPHOM JIBHKCHHUH
4. M3mepeHune Macchl Tela Ha phIYaKHbIX Becax.
5.M3mepenue oobema Tena.
6./13MepeHune NJI0THOCTH TBEPIOIO BEILIECTBA.
7.I'panynpoBaHue Npy>KUHbI U U3MEPEHHUE CUII JMHAMOMETPOM.
8. Onpenenenne ko3 hUIMEHTa TPEHUS.
9. BeIsicHeHHE 3aBUCHMOCTH TPEHUS CKOJIBKEHHSI OT IIJIOMIAN COMPUKACAIOIIUXCS TEJl U
NPUXKUMAIOLIEH CHUIIBI.

JlaBjieHHEe TBEPAbIX TeJI, JKHAKOCTel 1 ra3oB (21 vac)

JaBnenue tBepAbIX Tesl. Enunuiel uzmMepenus nasieHus. CriocoObl U3MEHEHUs AaBJICHUS.
HaBnenne xuakocred u rasoB 3akoH Ilackans. JlaBiieHHWe >KMAKOCTH HA JTHO U CTEHKH COCY.A.
Coobmatommecss cocyasl. Bec Bo3myxa. Atmocdepnoe naBinenue. M3mepenue atMochepHOro
nasienus. Onwir Toppuuennu. bapomerp-anepoua. ATMocdepHOe AaBiIeHHE HAa Pa3IUYHBIX
BbICOTaX. [wWapaBiMueckue MeXaHU3MBI (mpecc, Hacoc). /JlaBieHue JKMIKOCTH W Tras3a Ha
MOrpy’KEHHOE B HUX Teslo. ApxuMmesioBa cuia. [1naBanue ten u cyqoB Bo3ayxomnnaBanue.
JlabopaTopHbie padoThI:
10.MccnenoBanue 3aBUCUMOCTH JAaBJICHUSI TBEPOTO TeJa OT MO MTOBEPXHOCTH.

11. Omnpenenenne BITAIKUBAIOIIECH CHIIBIL.
12. BeisicHeHMe yCIOBUIA TJIaBaHUS TEl.

Pa6ora u MmomHOCTH. DHeprusi (12 yacoB)



[IpocTbie MeXxaHU3MBIL. Y CJIOBUSI pAaBHOBECHSI TBEPAOIrO TeJa, UMEIOIIEr0 3aKPEIVICHHYIO OCh
nBwkeHus. MomeHT cuibl. Peraar. PaBHOBecue cunm Ha peruare. Peryarm B TexHuke, ObITY U
npupoxe. [logBwkHble 1 HEenoJABMKHBIE OJI0KH. PaBeHCTBO pabOT mMpH HCIOIB30BAHUHM MPOCTHIX
MeXaHHU3MOB («30110TO€ MPAaBUIIO MeXaHUKN»). KoadpuumeHnTt monesHoro qelicTBUS MEXaHU3MA.
JlabopaTopHbie padoThI:
13.IIpoBepka ycioBUs paBHOBECHS pbluara.

14. Usmepenue KI1J] npu nogbeme no HAaKJIOHHOW MIIOCKOCTH.

Pe3epB 2 u

8 kiacc (68 uacoB B roja, 2 yaca B He/IeJI10).

TennoBble siBaeHus (234)
Buytpennsis sneprus. Pabora u temsomnepenaya Kak crocoObl U3MEHEHUS] BHYTPEHHEW SHEpruu
Tena. Bunael  Temonepenadu:  TEIUIONPOBOJHOCTb, KOHBEKLMSA, u3iaydeHue. llpumepst
TEIUIONEpeaul B MpUpone U TexHuke. KoimdecTBo TenaoTel. YaenabHas TEMIOEMKOCTb. 3aKOH
COXPaHEHUs PHEPrHU B TEIUIOBBIX Ipoueccax. HeoOpaTuMoCTh npoleccoB Temionepeaayn.
Wcnapenne u konnencauus. Hacviuwennwvtit nap. BnaxhHocts Bo3nyxa. Kunenue. [lnaBinenue u
KpUCTAJUIM3alMsl. YJelnbHas TeIUIoTa IUIaBIeHUs W mapooOpa3oBaHUs. YenbHas TelioTa
cropanus. Pacder konuyecTBa TEIIOTHI MPU TEMIOOOMEHE.
[TpuHLMIBI paboTHI TEMIOBbIX ABUrarenei. [lapoBas TypOuHa. J[BuUrareiab BHyTpEHHETrO CropaHHUsL.
KIIJ tennoBoro asurarens. IIpeoOpa3oBaHus SHEpPruuM B TEIUIOBBIX MAlIMHAX. JKoJ102UuUecKUe
npooIeMbl UCNOIB308AHUA MENTOBLIX MAUWIUH.
JeMoHcTpanuu:
[TpuHuMn KeMcTBUS TEPMOMETPA.
V3meHeHue BHYTPEHHEW SHEPrUH Teja IPU COBEPIIEHUHN PadOThI U MIPHU TEIIONepeaaye.
TennonpoBOoIHOCTh Pa3IMYHBIX MATEPUAIIOB.
KoHBeKk1Ms B KUIAKOCTAX U razax.
Tennonepenayda nyTeM U3IydEHUS.
CpaBHEHME YAEIbHBIX TEINIOEMKOCTEN PAa3JIMYHbIX BEIIECTB.
SIBreHnE ucnapeHus.
Kunenune Boabl.
[TocToAHCTBO TeMIlepaTypbl KUIIEHUS JKUIKOCTH.
SIBNEeHMS TUIABIICHUS U KPUCTAIIIM3ALINH.
N3MmepeHne BIaXXKHOCTH BO3/1yXa IICUXPOMETPOM UJIM TUTPOMETPOM.
YCTpOoNCTBO YETBIPEXTAKTHOI O ABUTATENSI BHYTPEHHEr O CTOPAHHS.
YcTpoiicTBO NapoBoil TypOUHBI
JlabopaTopHblie paboThI:

1. HUccnenoBaHue u3BMEHEHHUS CO BpEMEHEM TEMIIEPAaTyPbl OCTHIBAIOIIEH BOABI.

2. H3ydeHue sBIEHUS TEIJIOOOMEHA IPU CMEUIMBAaHUH XOJIOJHON U TOpsYeil BOBI.

3. H3mepeHue yaenbHON TENI0EMKOCTH BEIIEeCTBa.

4. VI3mepeHue OTHOCUTEIbHON BIaKHOCTH BO3yXa.

DJIeKTpUYeCcKHe M MATHUTHBIE siBJieHus (33 )

OJeKTpU3alusl Tell. DJNEKTpUYecKud 3apsa. JIBa Buga d3J€KTpUYECKUX 3apsioB. JlenmmMmocThb
AJIEKTPUYECKOr0 3apsiaa. DJIeMEeHTapHbIN 3J1eKTpuueckuil 3apsa. B3zaumopeiictBue 3apaa0B. 3aKoH
COXpaHEHUS AIEKTPUUECKOTr0 3apsiia.

[IpoBoHUKY, TOTYTTPOBOAHUKH U U30JIATOPHI AJIEKTPUYECTBA. DIIEKTPOCKOI. DIEKTPUUECKOE TOJIE.
JelicTBuE 3EKTPUYECKOT O TOJISI HA AIEKTPUUECKUE 3apsIbl.

[TocTOAHHBIN 3I€KTpUYECKHA TOK. VCTOUHMKM INOCTOSHHOIO TOKa. J[eHCTBHSI 3IEKTPUUYECKOTrO
toka. Cuna Toka. HampspkeHue. DJIEKTPUYECKOE COMNPOTUBJICHUE. Y IEIBHOE COMPOTUBIICHHE.
Peocratel. Onektpuueckas menb. 3akoH Owma s ydyacTKa  3JIEKTPUYECKOM  LIEMH.
[TocnenoBarenbHOE U NApaJUIEIbHOE COEIUHEHHS MPOBOJHUKOB. PaboTa 1 MOLIHOCTD



3nekTpuueckoro Toka. 3akoH [xoyns—Jlenna. OnbiT OpcTena. DIeKTpUUeCKue HarpeBaTeabHble U
ocBeTutTenbHble TNpuOOpsl. KopoTkoe 3ambikanue. IlpaBuna Oe3onmacHocTH mnpu pabore cC
AJIEKTPUY ECKUMU TTpHOOpamu.
MarnuTtHoe mosie Toka. B3auMopeicTBUE MOCTOSHHBIX MarHuTOoB. MarHutHoe moJie 3eMJiu.
OnekTpomMarHut. [leficTBre MarHUTHOr O MOJI Ha TPOBOJHUK C TOKOM.
Jlemoncmpayuu:
DJIIeKTpU3aLus TeNl.
JIBa pona 3JIEeKTpUUECKUX 3apsIOB.
VYCTpORCTBO U 1EUCTBUE 3JIEKTPOCKOIA.
[IpoBOAHUKY U U30JIATOPHI.
DNeKTpU3alKs yepe3 BIUsIHUE.
[IepeHOC 211EKTPUYECKOro 3apsiia ¢ OJHOrO TENIa Ha APYroe.
3aKOH COXPaHEHMS JIEKTPUUYECKOr0 3apsiia.
N cTouHMKY TOCTOSTHHOTO TOKA.
CocraBneHue 3J1eKTPUYECKON LIETIH.
DNEKTPUUYECKUN TOK B AJIEKTPOIUTAX.
DNEKTPUIECKUN TOK B MOTYIIPOBOTHUKAX.
OnexTpuyecKuil pa3psn B razax.
N3mepeHue cuibl TOKa aMIIEpPMETPOM.
Habmonenre nocTosHCTBA CUITBI TOKA HA PAa3HBIX yYacTKaX HEPa3BETBIEHHOM 3JIEKTPHUYECKON
Lenu.
W3mepeHne cuilbl TOKA B pa3BETBICHHOW 3JIEKTPUYECKOM LEMH.
N3mepenue HanpsKeHUs: BOJIbTMETPOM.
N3y4yeHne 3aBUCUMOCTH 3JIEKTPUYECKOI'O COIPOTHUBIIEHMS MPOBOJHUKA OT €ro JJIMHBI, IJIOMIAIU
MONEPEYHOr0 CEUEHUs U MaTepuaa. ¥ 1eJIbHOE CONPOTUBIICHUE.
Peocrat u MarasuH conpoTHUBIICHUM.
H3Mepenne HanpsKEHUM B TOCIIEI0BATENBHOM ANEKTPUYECKON LENU.
3aBUCUMOCTh CUJIbI TOKA OT HaNPsKEHUSI HA YYaCTKE IEKTPUUECKON IIEMH.
OmneIT Opcrena.
MarsuTHoe€ 1oJ1e TOKa.
JelicTBME MarHMTHOTO MOJISI HA MTPOBOJHUK C TOKOM.
YCTpONCTBO IEKTPOABUTATEIS.
JlaGopaTopHbie padoThl
COopka 371eKTpUIECKON I[eNH U U3MEPEHUE CUIIbI TOKA Ha €€ Pa3IMYHBIX y4acTKax.
W3mepeHne 31eKTpUIecKoro Hanps>KeHUsL.
PerynupoBanue cuiibl TOKa peoCTaTOM.
N3mepenune 31eKTpUUeCKOro CONPOTUBIICHUS IPOBOIHHUKA.
N3mepenne paboThl 1 MOITHOCTH 3JEKTPUUECKOTO TOKA.
N3ydenue nelicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
W3ydenue npuHIUNa 1eHCTBUS IEKTPOABUTATENS (HAa MOJIEIH).

NookwhE

DJIeKTPOMar HUTHBIE KoJ1ebanusi U BoHbI (10)

[IpsimonuHueliHOe pacnpocTpaHeHue cBera. OTpakeHHe U MPEIOMIICHHE CBETa. 3aKOH OTPaXKEHMs
ceeta. [lnmockoe 3epkano. Jlunza. @okycHoe paccrosHue JauH3bl. Dopmyna auH3bl. OnTUuYeckas
cuiia JuH3blL. ['11a3 kak onTudeckas cucreMa. Ontuyeckue mpudopsl.

Jlemoncmpayuu:

Wcrounuku cera.

[IpsimonmHeWHOe pacnpoCTpaHEHNE CBETA.

3aKOH OTpa)KeHHsI CBETA.

N300paxkeHne B INIOCKOM 3€pKalle.

[Ipenomnenue cera.



Xon ydeid B COOMpPAOIICH JIMH3E.
Xox mydelt B pacCenBarole JIMH3E.
[Tomyuenue u300pa’keHUM C MOMOIIBIO JIUH3.
[TpuHIMT AW CTBUS MPOSKIIMOHHOIO arapara ¥ ¢oToarapara.
Mopens rinasa.
JlabopaTopHble padoThI:
1. Tlomydenue n300pa>keHUI ¢ TOMOIIBIO COOMpAOIIEH JTMH3HI.
2. HccnenoBaHue 3aBUCMMOCTH YIjla OTPaXXEHUsSI OT yrjia MaJieHus CBeTa.
3. HccnenoBanue 3aBUCMMOCTH yIJla IPEJIOMIIEHHS OT yIJla Ma/IeHus CBeTa.

Pe3epB 2 yaca

9 kiacc (68 yaca B roa, 2 yaca B He/1eJII0)

Mexanundeckue sijienust (30 yacoB), U3 HUX:
A) 3akoHbl B3anMoaeiicTBUs H ABUKeHUsI Tea (20 gaca)
MexaHnnyeckoe JBM)KeHHME. MarepuanbHas TOYKa Kak  MOAENb  (U3MYEcKoro  Tena.
OtHOCcuTENBHOCTH IBHXKEHMS. CrcTeMa oTcuera. [IpsaMonnHeliHoe paBHOMEPHOE ABHKEHUE.
HepaBHomepHOe nBmxkeHue. MrHOBeHHas CKOPOCTb. YCKOpeHHE. PaBHOYCKOpEHHOE IBUKEHHE.
CBoOonHoe mnaneHue Ten. [paguku 3asucumocmu nymu U CKOpOCMU OM 6pemMenu npu
PABHOMEPHOM U PABHOYCKOPEHHOM OBUICEHUU.
PaBHOMepHOE ABMkKEHME 110 OKpYKHOCTU. [lepuoa n yactoTa oOpalieHus.
IlepBeriii 3axkoH HproToHA. ['eonieHTpryeckas v rearMoneHTpuYecKast CHCTEMbI MUpa.
Bropoii 3akon Hetotona. Tperuii 3akon HeloToHA.
Hmnynbc. 3aKoH COXpaHEHUs MMITyJbca. PeakTUBHOE IBUKEHUE. McKkyccmeennvle cnymHuKu
3emnu. Ilepsas kocmuueckas cKOpocme.
JlabopaTopHblie padoThI:

1. Usmepenue yckopeHHs MPSMOIMHEHHOI 0 paBHOYCKOPEHHOI'0 B EHUS 0€3 HauaJIbHOU

CKOPOCTH.
2. H3mepenune yCKOpeHHS CBOOOTHOIO IMaJICHUS.
Jlemoncmpayuu:

PaBHOMepHOE MPSAMOIMHEHHOE IBHKEHUE.

3aBUCHUMOCTb TPACKTOPHH JIBUXKEHUS Tesla OT BHIOOpaA Tejla oTcyeTa.
OTHOCUTENBHOCTD IBUKEHUSI.

PaBHOYyCKOpEHHOE NPAMOIMHENHOE IBUKEHHUE.

CBoboanoe nazeHue ten B Tpyoke HproToHa.

Hampasnenue ckopoctu mpy paBHOMEPHOM JIBHKEHUU 110 OKPY>KHOCTH.
CnoxeHue CHiL

Cuna Tpenus.

Tperuii 3akon HeroTOHA.

HesecoMocCTs.

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

b) Mexannveckue Kosied6anust u BoHbL. 3ByK (10 yacoB)

Mexanuueckue kosebanus. [lepuos, yacrora u amrmTyna kosebanui. [lepuon xoneOaHwmin
MaTEMaTUYECKOTO U IPY>KUHHOT'O MasITHUKOB.

Mexanuueckue BoJHbI. [{n1nHa BoiHbL. 3BYK. Mcnonb3oBaHue kojaeOaHuil B TEXHUKE.
JlabopaTopHbie padoThI U ONBITHI:

1. N3yyenune 3aBUCUMOCTH MEPUOIA U YACTOThI KOJIEOaHUM MAasITHUKA OT JUTMHBI HUTH.
Jlemoncmpayuu:

Mexanuueckue KojaebaHusl.



MexaHu4yecKue BOJIHBI.
3BYKOBBIC KOJICOAHUSI.
VYcnoBus pacipoCTpaHEHHUs 3BYKA.

DaeKTpoMarHuTHoe noJie (18 yacoB) u3 HuX:
A) DiexkTpuuyeckne H MarHuTHbIe siBjaeHust (10 yacoB)

MaruutHoe mone. JleficTBMe MarHUTHOrO MOJS Ha NPOBOAHUK C TOKoM. Cuia Ammepa.
OnexrpomaruuTtHas uHAyKuMs. Onsitel @apanes. [Ipasuno Jlenna. Camonnayknus. [lepemeHHbIi
TOK.

JHemoncmpayuu:
MarsuTHOE€ 1oJIe TOKA.
JleificTBEe MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DJIeKTpOMarHuTHast UHAYKIUS.
IIpaBuio Jlenua.
CaMouHyKIHUA.
[TonyyeHune nepeMeHHOro TOKa IMpU BPallleHUH BUTKA B MATHUTHOM I OJIE.
VYerpoiicTBO reHepatopa MOCTOSTHHOIO TOKA.
VYerpolicTBO reHeparopa NepeMeHHOro TOKa.
VYcerporictBo TpaHchopmaTopa.
[Tepenayva s3neKTpUUECKON SHEPTrUN
JlabopaTopHbie padoThI:
1. U3ydeHue siBICHUS SINEKTPOMATHUTHON UHAYKLIUU.

B) DieKTpoMarHuTHbIE K0JIeOaHus U BOJIHBI (8)

OnexTpoMarHuTHele konebanus. Konebamenwvnwtit konmyp. Inekmpozenepamop. Ilepemennuiii
mok. Tpancghpopmamop. llepenaya 31eKTpUUECKON SHEPrUU HA PACCTOSIHUE. DJIEKTPOMArHUTHBIE
BOJIHBI U UX cBoWcTBa. Ilpunyunst paduoceazu u menesudenusn. Bnuanue snekmpomaznumnuix
U3JIYYEeH Ul HA JHCUBbIE OP2AHUIMDbI.

Ceer — oanektpomarHuTHeie BoiHa. Ckopocth cBera. Jlucmepcuss ceta. Humepgepenyus u
ougpakyus ceema.

Hemoncmpayuu:

DNeKTpOMarHuTHbIE KOJIeOaHUsl.

CBoiicTBa 31E€KTPOMATHUTHBIX BOJIH.

[TpuHIMTT AEHICTBUS MUKPOGOHA M TPOMKOT OBOPHUTEIIS.

[IpyHIMIIBI paANOCBSI3U.

Hucnepcus 6esoro csera.

[Tomyuenue Genoro cBeTa MpH CI0KEHUU CBETAa Pa3HbIX I[BETOB.

KBaHnTtoBble siBiaeHus (12 4)
Crpoenue atomoB. [Inanerapnas moaens aroma. KBaHTOBBIN XapakTep MOTJIOMIEHHS U UCITYCKaHUS
cBeta aromami. Jluneluateie cnekTpsl. OnbiThl Pesepdopra.
CocraB atomuHoro siapa. IIpoToH, HEUTPOH U INEKTPOH. DuU3UYECKUl CMbICT 3apsA0068020 U
Maccogoeo uucen. Mzomonwvl. 3aKOH DWHINTEHHA O NPONOPLUUOHAIBHOCTH MAacChl M DHEPrUU.
Heghpexm macc u snepzusa ceazu amomuvix adep. PanunoaktuBHocts. [lepuon nomypacnana. 3akon
paouoakmugrno2o pacnada. Anbpa-uznydenue. bera-uznydenue. ['amma-uznmydenue. SnepHbie
peakuuu. /enenue s0ep ypana. Llennasn peaxyus. icrounuku snepruu ConHua u 38e3a. SnepHas
DHEPreTUKA. IKO102UUecKue npoonemvl padomsvl amoMHbLIX 3IneKmpocmanyuii. Jlo3uMeTpus.
Bnuanue paduoakmugnvix uziyueHuil Ha Hcuevle OP2AHUIMDbL.
JlabopaTopHbie padoThI:

1. HaOmroneHune CrjomHOro U JIMHEHYAThIX CIIEKTPOB UCITYCKAHMUS.

2. Wzyuenwue neneHus siapa aToma ypaHa 1o Gortorpaduu TpeKkos.

3. H3yueHne TPEKOB 3apsHKEHHBIX YaCTHUI] IO TOTOBBIM (hoTorpadusm.



4, I/I3MepeHI/Ie CCTCCTBCHHOI'O paJlMallMOHHOI'O ¢)OHa JAO03UMETPOM.

Crtpoenue u 3Bosouus Beesiennoii (64)

['eoneHTpruecKkass M TeIMOLIGHTpUYECKass cucTeMbl Mupa. Pusmueckas npupona HEOECHBIX Tel
Conneunoit cucrtemsl. CoctaB, cTpoeHue u npoucxoxjaeHue ConHeduHoM cucteMbl. Dusznueckas
npupoaa Connua u 3Be3n. Crpoenue Bceenennoi. Opomonus Bceenennoil. I'mnoreza bosbiioro
B3pBIBA.

Pe3epB cB0001HOr0 yueOHOr0 BpeMeHHU — 2 yaca.

3.TemaTn4yeckoe MIIAHUPOBAHHUE ¢ YKA3aHHEM KOJIHNYECTBA YaCOB, OTBOIUMbIX
HA OCBOEHHE KaKJA0H TEeMBI.

7-9 kinaceol

Ne HaunmenoBanue Bcero JlaGopaTopHblie
n/m paszenon 4acoB paboThI

1 | ®usuka u GuU3MUIECKUE METOIBI U3YICHUS 4 1

MIPUPOJIBI

2 | MexaHu4eckue sBICHUS 86 15

3 | TennoBble sIBIEHUS 29 5

4 | DIEKTpUYECKHE U MAaTHUTHBIC SIBJICHUS 43 8

5 | DnekTpoMarHuTHBIE KOJIEOAHUS 1 BOTHBI 18 3

6 | KBaHTOBBIC SBIICHUS 12 4

7 | Ctpoenue u 3Bosonus BeenenHoi 6

8 | Peseps 6

9 | Uroro 204 36

7 kiaacc 68 4yacoB B roa — 2 yaca B HeIeJII0

Ne HanmeHnoBanue Bcero JlaGopaTopHble
n/n pas3zaenoB 4acoB paboThI

1 | ®usukau pusnveckue MeTo bl U3yUEHUsI 4 1

MIPUPOABI

2 | MexaHu4eckue sBJICHUS 56 12

3 | TennoBele sBICHUS 6 1

8 | Pesepn 2

9 | Uroro 68 14

8 kJacc 68 yacoB B roa, 2 yaca B HeJAeJII0

Ne HaumenoBanue Bcero JlaGoparopHble
n/n paznesnos 4acoB paboThI

1 | TenoBbIe sIBIECHUS 23 4

2 | DAeKTpUYEeCKUEe U MAaTHUTHBIC SIBIICHUS 33 7

3 | DnexTpoMarHuTHBIC KOIeOAHUS M BOJTHBI 10 3

4 | Pe3epn 2

5 | Uroro 68 14




9 KJacc 68 yacoB B roa, 2 yaca B HeJ1€JI10

No HaumenoBanue Bceero JlaGoparopHbie

n/m paszenoB 4acoB U paboThI
pe3epBHOTO
BpPEMECHU

1 | Mexanuueckue siBICHUS 30 3

2 | DnexTpuyecKue U MarHUTHBIC SBJICHUS 10 1

3 | DnekTpoMarHuTHBIC KOJIeOaHMS 1 BOTHBI 8 0

4 | KBaHTOBbIC SIBJICHUS 12 4

5 | Ctpoenue u 3Bomouus Beenennoi 6

6 | Peszeps (moBTOpEHUE) 2

7 | Uroro 68 8

Hpnnome}me 1. YuebHO-MeTOAMYECKOE U MaTepHAJIbHO-TEXHUYCCKOC odecnevyeHne

YuyeOHO-MeTOAHYECKOE 00ecTIeYeHH e
O0o03HaueHus:
J1 — neMOoHCTpallMOHHBIN 3K3eMILIAp (He MeHee 13K3eMIuIsipa Ha Kiacc),
K — moJHBIH KOMIUTEKT (IIJIs1 Ka)KJI0TO YYCHHKA KJlacca);
® — KOMIUIEKT A1l PpOHTATIBLHOM pabOTHI (HE MEHEE yeM 1 3K3eMIUIsAp Ha IBYX YEJIOBEK);
[T — koMIUIEeKT, HeOOXOAUMBIH J1Jist paboThl B rpymmnax (1 sx3emmusip Ha 5-6 yenoBek).

| Koa-Bo
KuuroneyarHasi npoayKkuus
1. IlpumepHas mporpamma 0CHOBHOTO 0011ero oopa3zoBaHusi mo Gu3MkKe. pl|
2. ®usuka.7-9 knaccel: pabovas nmporpamma Kk muHuE YMK A B. Tlépeikuna, E.M. I'yTHuK: pl|

yaebHo-MeToquueckoe mocodue / H.B. ®unonosuy, E.M. I'yrauk.- M.: [lpoda, 2017.

YyeOHUKH

1. Heppukun A.B., ®usnka-7, yaeOHUK 11 0011€00pa3oBaTenbHbIX yupexaeHuil. - M.: [lpoda, | K
2018 r.

2. Ilepriukun A.B., ®usuka-8, yueOHUK 111 0011Ie00pa30BaTebHBIX yupexkaeHuid.- M.: [lpoda, | K
2018 1.

3. [leppiukun A.B., I'ytHuk EM. , ®usuka-9, yueOHUK 117151 0011e00pa30BaTeIbHbBIX K
yupexxaenuii.- M.: Jlpoda, 2018 r.

CoopHuku 3agaHui

1. Jlykammmk B. W. Coopauk 3ama4d mo ¢usuke 1y 7—9 kimaccoB 0011e00pa3oBaTesbHbIX II
yupexaennii / B. U. Jlykamuk, E. B. IBanoBa. — M..: [Ipocsemenue, 2008 T.

2. CrenanoBa I'. H. C6opHauk 3anau o ¢usuke / I'. H. CrenanoBa. — M.: [pocsemenue, 2005 II
T.

ITeuaTHbIe MOCOOUSA

Taoauubl

MC)KZLYH apoaHas CuCTeMa € AUMHUIL

[TpuctaBku CU

3HaveHus GyHIAMEHTAIbHBIX (PU3NIECKUX ITOCTOSHHBIX

[ITxana 31€KTPOMAarHUTHBIX U3Ty4YEHUN

Ha6op Tabmui o snekTpoarHaMUKe

Habop tabmui mo actpoHoMun

===l

Ha6op Tabmui 7-9 knacc




PexomeHnayemMble CaiiThl M 3JIEKTPOHHbIE TOCOOUS 10 GpuU3NKe

dusuka I BCcex http://physica-vsem.narod.ru/
dwusuka http://www.fizika.ru

dusnka av-physics.narod.ru

dusuka B aHUMAIHIX http://physics-animations.com
Knaccnas ¢pusuka http://knaccuas ¢pusnka
OIHOP http://fcior.edu.ru

LHOP http://school-collection.edu.ru
TecTsl O pu3MKe physics-regelman.com/

EI'D, TUA www.ege.edu.ru

EI'D,TUA www.fipi.ru

KomnelorepHasie 1 HHGOPMALMOHHO - KOMMYHMKATHBHBIE CPeICTBa

CD u Buaeokaccersbl:

[konpHBIN Quzndeckuit sxcriepuMenT. M.: CoBpeMEeHHBIH T'yMaHUTAPHBIA YHUBEPCHUTET,
e  DJeKTpocTaTHKa

DNEeKTPUUYECKH TOK B PA3TIMYHBIX Cpeax

OneKTpoMarHuTHas UHAYKLUSA

DneKTpoMarHuTHbIE KolebaHus 9acTh 1

DNeKTpOMarHuTHbIe KoeOaHusl 4acTh 2

MaTepl/IaJ'leO-TeXHPl‘leCKoe odecnmeyeHue

TexHuueckue Cpeacrea

1. AymuTtopHas mocka.

2. [TepcoHabHBIA KOMIBIOTED.
3.MyneTuUMeana NpoeKTop.

4. IpurTep.

5.Ckanep.

6. CpeacTBa TeIeKOMMYHHKAIHH.

HEMNMNMMN

Y4eOHO-TpakTHYECKOE U YUueOHO-1a00paTopHoe obopyaoBanue mo ®I'OC

Ludposas nabopaTopus ¢ HETOyKaMu

KommuiexkTol 15 nemoncrpauuii u EI'J

Habop " Dnexrpopmnamuka"

Ha60p «I COMCTPUUCCKAS OIITUKAY

Habop «MomnekynspHas ¢pusrika u TEpMOAUHAMUKA

Habop «Mexannka

= | = (=

JleMOHCTpPalMOHHOE 000pyA0BaHHE:

KomnuectBo

Karymka-mMoTok

HaGop mapoB-MasTHUKOB

[Tpubop A AEMOHCTpALMY 3aBUCUMOCTH COMIPOTUBIICHUS OT TEMIIEPATYPHI

[Tap [Mackans

[TpuGop ans u3ydeHus TpaeKTOPUH OPOLIEHHOI O Tesa

Tenexka 1eMOHCTpAILIMOHHAS

l'anpBaHOMETD

OINO OB WNE

Kommac mkoabHbBIN

RlRRR RN RN



http://physica-vsem.narod.ru/
http://www.fizika.ru/
http://physics-animations.com/physics/cyrillic/waves.htm
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/

9 Kommac 1

10 | KoMrmiekT coearHUTEIbHBIX TPOBOIOB 3
11 | HaGop coenMHHUTENBHBIX IPOBOIOB 3
12 | Crpenka MarHuTHas 1
13 | Becsl 1abopaTopHbie ¢ TUPSIMU 1
14 | Becol yueOnble 1
15 | MasTHuUK dJIeKTpOCTaTHUECKUH (T1apa) 1
16 | BosbT™MeTp IeMOHCTPAIIMOHHBIN 1
17 | Jlynma 1
18 | TepmomeTp ciupTOBOI TabOpaTOPHBIN 5
19 | Kanopumerp 2
20 | AmMnepmeTp(;1abopaTOpHBIN) 5
21 | ap ¢ kodbIOM 1
22 | HaGop u3 5-Ti mapoB MasiTHUKOB 1
23 | Maraur 1oyiocoBoi 1eMOHCTPALMOHHBIN 2
24 | MarHur moJIOCOBOM, JJAOOpaTOPHbI 3
25 | Maruaut U- o6pa3HbIit 3
26 | JlaTok mabopaTopHBIit 1
27 | CynraH 3JeKTpUIeCKUi 2
28 | bapomerp 2
29 | T'urpomeTp NCUXOMETPHUCCKHI 1
30 | Ocmmtorpad 1
31 | Ilnutka JlaGoparopras 1 1
32 | duampoexTop

33 | T'urpomeTp (ncuxpomerp BUT 2) 3
34 | Belkmrouarens OJHOIMOMIOCHOM J1a0. 5
35 | Junamometp maboparopHusrii SH 3
36 | Junamometp |H mumunapuaeckuii (C=0,01 H) 5)
37 | JunamomeTp ABYHAINpPBIIEHHBIN 1eMoHCTpalmoHHbiil 10H 2
38 | DnexTpomMarHuT pa30oopHEIH (MTOAKOBOOOPA3HBIN). 1
39 | DJIEKTPOCKOIIGI (ITAPA) 1
40 | Peocrat mon3yHKoBbIi 0-5 3
41 | ITIPUBOP Benepko Apxumena (II/IeMOHCTpaluy 3aKOoHA ApXIMe/a) 1
42 | Ilpubop amnst 1eMOHCTpPAIIH JaBJICHHS B )KHUJIKOCTH OT BBICOTHI CTOJI0A 1
43 | ITpubop m1st JeMOHCTpaIUy aTMOC(HEPHOTO JTaBJICHUS 1
44 | Mopaenb 1BUTATENsl BHYTPEHHETO CTOPAHMS. 1
45 | MastHuk MakcBeia. 1
46 | MaHOMETp OTKPBITBIN JIEMOHCTPALIMOHHBIN 1
47 | Kanopumerp ¢ HarpeBaHUEM 1
48 | Jlyma 75 mm. 2
49 | HaGop nudpaKImOHHBIX PEIIETOK 2
50 | TepmomeTp 1eMOHCTpPAIMOHHBIN 1
51 | TepMoMeTp KUIKOCTHBII 2

Q0opyaopanne o0LIEro HAZHAYCHNS

AmMIiepMeTpsI JabopaTOPHBIE C IpeAeoM u3Mepenus 2 A u nienoi nenenus 0,1 A/nen;
BonbTMerpsl 1abopaTopHbIe, TOCTOSHHBINA TOK, Tpeaen usMmepenus 6 A, nena nenenwus 0,2

Bechl prryakHble 1abopaTopHbIe C HAOOPOM TUPb
100 r (1 wr.), 50 r (1 mr.), 20 v (2 mrt.), 10 v (L trr.), 5t (L wr.), 2 v (2 mrt.), 1 1 (1 mT.),
500 wr (1 mrr.), 200 mr (2 mrt.), 100 mr (1 tr.), 50 mr (1 mrt.), 20 mr (2 wT.), 10 mr (1 mr.).



JlunamomeTpsl 1abopaTtopHble ¢ npeaenom usmepenus 4 H u nenoit nenenns 0,1 H/nen
Habop mHCTpyMEHTOB: pyjeTKa MeTaJUIM4YecKasl JJIMHON 2 M; TPaHCIIOPTUD; JIWHEHKA;
TPEYTOJbHUK; LIUPKYIIb.



IIpunoxenue 2. KasengapHo-TeMaTnueckoe NJaHUPOBaHUe.

KaJIeH)IapHO-TEMaTI/I‘IeCKOG IJIAHUPOBAHUE (])mmca 7 Kiaace

Nen/mt Tema DJIEMEHTBI COAECPKAHUS Bunbl gestenbHOCTH (Ha ypOBHE YU€OHBIX
JeHCTBUIN)
\ Ou3uka u pusnyecKue MeToIbl H3y4eHHus MPUPOIbI (54)
11 Uro nzyyaeT Qpusmka. ®dusuka — Hayka o npupone. duznueckue Habmoath onuceiBaTh U 00BACHATH GU3NYECKUE SIBICHHUS.
Hexotopsle ¢pusnueckue SIBIICHHUSI, TEJI0, BEIIECTBO, MaTEPHSI. Otnuuath pusnueckue SBIEHUS OT XUMUYECKUX.
TepMuHbl. HaGmonenus u
OIIBITHL.
2/2 HabmoeHust ¥ OmbITHL OCHOBHBIE METO/IbI U3y4YECHHS (PUIUKU OOBACHATH SBJICHHS Ha OCHOBE HAOJIOACHHI U OIBITOB.
(HaOnroieHus, OIBITHI) CucremaTU3upoOBaTh HHPOPMALIHIO
33 DU3NYECKUE BEIUYUHBI. [TonsiTHe 0 PU3NYECKON BETMYHMHE. W3mepsTh paccTOsSIHUS, IPOMEXYTKH BPEMEHU, TEMIIEPATYPY
[TorpemHocTs n3MepeHUi MexyHapoiHas CHCTEMa €UHULL
u3Mmepenus. [Ipocreiime n3amMepuTenbHbIe
npubopsl. llena nenenus npudopa.
Haxoxx1eHue norpenHocTi u3MepeHus
4/4 JlabopaTopHas padora Nel JlaGopaTtopnas pabora Nel «Onpenenenue HaxonuTe nieny neneHus 1r000ro H3MepUTEIBHOTO Mprudopa,
LIEHBI I€JICHUS U3MEPUTEIBHOIO IpUOopa IPEICTaBIATh PE3yIbTaThl U3MEPEHHH B BUIE TaOIHUI]
5\5 dwusnka U TeXHUKA CoBpeMeHHbIe JOCTHKEHHS HayKu. Poib [TproOpeTtaTh OMBIT pabOTHI C HCTOUHUKAMU HH(OpMaLUn
(U3MKY U yYEHBIX Halllel CTpaHbl B Pa3BUTHH | (SHUIUKIIONEAUSIMH, HAYYHO-TIONMYJIIPHON JTUTEPaTypPOH,
TEXHUYECKOro nporpecca. Biusaue WHTepHEeTOM U 11p.) ¥ IPUMEHSATH KOMIIBIOTEPHBIE
TEXHOJIOIMUYECKUX MPOLIECCOB Ha TEXHOJIOTUHU [IPU MTOATOTOBKE COOOILEHUI
OKPY’KaIOIIYyIO CPeny.
| TlepBoHa4ATbHbBIE CBe/ICHHSI 0 CTPOCHHH BEllleCTBA (TeIIOBbIe siBJIeHHs1) 6 YacoB
6/1 CrpoeHue BemecTsa. IIpencraBnenus 0 CTpOCHUM BELIECTBA. OOBACHATH  ONBITHI, MOATBEPXKAAIOIINE  MOJEKYJSIPHOE
Mounexyinbl. BpoyHOBCKO€ OnbIThl MOATBEPKIAOLIME , YTO BCE TeJla CTPOEHHUE BELIECTBA, OPOYHOBCKOE IBUKEHUE.
JBKCHHE. COCTOSIT U3 OTJEJbHBIX YyacTuil. Monekyna — | [I[puBoIuUTh JIOKa3aTeIbCTBA CYLIECTBOBAHHMS aTOMOB U
MeJbyaiIas 4acTuIa BEIIeCTBA, pa3Mephbl MOJIEKY L.
MOJIEKYJL.
712 JlabopartopHas pabora Ne 2 | JlaboparopHast pabota Ne 2 «M3mepenue N3mepsTh pa3mepsl MajbIX TEI METOAOM PSAJIOB, pa3inyaTh

pa3MepoB MabIX TEI»

CIIOCOOBI U3MEPEHUS Pa3MEPOB MaJbIX TeEll.




8/3

JBrxeHne MOJIEKyI.

Hubdysust B )KUIKOCTAX, ra3ax U TBEPABIX
tenax. CBs3b ckopoctd AU dy3un u
TEMIIEPaTypHl.

OObsacHATS siBIeHUE AUPDY3UH U 3aBUCUMOCTb CKOPOCTH €€
IPOTEKaHUs OT TeMIiepaTypsl Tena. [IpuBoauTs npumepbl
muddy3un B okpyxaromeM Mupe. AHaAIU3UPOBATh
pe3yJIbTaThl ONBITOB MO IBHXKEHUIO MOJIEKYJ U TuhPy3uu.

9/4 BzaumHoe npuTskeHue U dusnyeckuil CMBICI B3aUMOIEHCTBHUSA [TpoBOAUTE U OOBSICHATH OIBITHI IO OOHAPYKEHUIO JIeH CTBUS

OTTaJIKUBAaHUE MOJIEKYJI MoJsiekyJ1. CyIiecTBOBaHUE CHII B3AUMHOT O CHJI B3aHMHOT'O NIPUTSDKEHUSI U OTTAJIKUBAHUS MOJIEKYII.
HNPUTSKEHUS U OTTAJIKUBAHUS MOJIEKYJI. Habmronate, nccnenoBath M OOBSCHSITH SBJICHUE CMAaUHBAHUS
SIBneHne cMaunuBaHUs U HECMauMBaHUS TEJl. Y HECMayuBaHUs Tell.

10/5 ArperatHble COCTOSHUS ArperatHble COCTOSIHUS BEIIECTBA. OOBACHATD U JOKA3bIBaTh PA3IMUUsl B MOJIEKYJISIPHOM

BenlecTtsa. Pazimyus B Oco0eHHOCTH TpeX arperaTHbIX COCTOSHUM CTPOEHUHU TBEPABIX TEJI, KUAKOCTEH U ra3oB.
CTPOCHUH BEIECTB BemecTBa. OObsCHEHHE CBOWCTB rasos, BbINOMHATB HCCIE€N0BATENbCKUM SKCIIEPUMEHT 110
KHUJKOCTEH U TBEPIBIX TEJ Ha OCHOBE M3MEHEHUIO arperaTHOro0 COCTOSHUS BOJIbI, aHAJIM3UPOBATh
MOJIEKYJIIPHOTO CTPOEHHUS BELIECTBA. €ro U JeN1aTh BbIBOJBI.
PaboTtaTh ¢ TEKCTOM U IPECTABIATh COACPIKAIILYIOCS B HEM
uHGOpMAIMIO B BUJE TaOJIUIBL.

11/6 O6o0mIaromuii ypok mo [ToBTOpeHue u 00001ICHIE TEMBI [IpumeHeHne moTy4eHHBIX 3HAHUM JIJ1s1 O0BSICHCHUS

teme «IlepBoHavanbHbIE «IlepBoHauaabHbBIE CBEJEHUSA O CTPOCHUU Ha0JII0JaeMbIX [IPOLIECCOB.
CBEJICHUS O CTPOCHUHU BEIL[ECTBAY
BEIIECTBAY
KpaTkoBpemeHHas
KOHTpOJIbHas paboTa
(20muH)
MEXAHHUKA 56 yacoB + 1uyac u3 pe3epBa
B3aumopeiictBue Teg (24 yaca)

12/1 Mexanunueckoe aBmxkeHue. | Mexanuueckoe aBmxenue. Tpaekropus Onpenenats TpaeKTOPUIO IBUKEHUS Tella, pa3jindaTh
PaBHOMepHOE 1 JBUKEHUS Tena, TyTh. OCHOBHbBIE €IUHULIBI paBHOMEPHOE M HEPAaBHOMEPHOE JIBUKEHUE, JOKA3BIBATH
HepaBHOMeEpHOe BWkeHue | mytu B CH. PaBHOMEpPHOE M HEPABHOMEPHOE | OTHOCHTEIBHOCTD ABH)KCHUS.

ABuKeHHE. OTHOCUTEJIBHOCTD JBUKECHMUSI
13/2 Ckopocts. Enqunuiis CKOpocTh PaBHOMEPHOI'O M HEPABHOMEPHOr' 0 | PaccunThiBaTh CKOPOCTH IPH PABHOMEPHOM M CPEIHION0
CKOpPOCTH JBUXKEHUS. BEKTOPHbIE U CKAJIIpHbIE CKOpOCTb IIPY HEPAaBHOMEPHOM JBUXKEHUU. BbIpaxaTs
BEIUYMHBL. ENMHULIBI HAXOXKAEHUS CKOPOCTH. | CKOpOCTh B cucteMe CH. AHann3upoBaTh TaOIMIy CKOPOCTEN
Omnpenenenne CKOPOCTH. JIBUKEHUSI HEKOTOPBIX TeJl.
[TpuMeHsTs 3HAHUS U3 Kypca reorpapuu 1 MaTEMaTHKU.
14/3 Pacuer nytu u Bpemenu Omnpenenenne nyTH, IPOWIEHHOIO TeIOM Ipu | OnpenensiTe My Th, IPOWIEHHBIN 32 JAHHBII IPOMEXYTOK




nBHKeHUA. Pelienue 3amaq

PaBHOMEPHOM JABMKEHHUHU 10 POpMYJIe U ¢
noMolipio rpaduxos. Haxoxnenue BpeMeHu
JIBAKEHUSL.

BPEMEHHU, U CKOPOCTH TeJia 10 rpauKy 3aBUCUMOCTH Iy TH
PaBHOMEPHOIO JIBM>)KEHHS OT BPEMEHH.

15/4 Jlaboparopnas pabora Ne 3 | JlaGopatopnast pabota Ne 3 «M3mepenue | Onpenenatb CKOpOCTh Tela
CKOpOCTHU TeNa IpU  PaBHOMEPHOM
TBUKCHUN.
16/5 SIBneHue UHEPIUH. SABnenue unepuuu. [IposiBneHne nHEpLUUH B [IpuBoauTh mNpUMEpPHl MPOSBICHUS HWHEPUUU B  OBITY.
OBITY U TEXHHKE. HaxoauTb cBsI3b MEX1y B3aUMOJEHCTBUEM TENl U CKOPOCTHIO
ux nBwkeHus. OObACHATH sBieHuWe HHepuuu. [IpoBoauTH
UCCIIEIOBATEIIbCKUI JKCIEPUMEHT MO H3YYEHHUIO HHEPLUU
aHAJIM3UPOBATH U JENaTh BHIBOADI.
17/6 BzaumogeiictBue Ten V3MeHeHue CKOpOCTH MpU B3aUMOCH CTBUH OnuceIBaTh SBJICHUS B3auMoeiicTBus Te. [IpuBoauTsb
IpUMEpPbI B3aUMO/IEH CTBUS TeJ, IPUBOISILEr0 K N3MEHEHUIO
uX CKOpOCTH. OOBSICHATH ONBITHI IO B3aUMOJIECHCTBUIO TEI U
JIeJIaTh BBIBOJBL.
18/7 Macca Tena. EquauIB! Macca Tema. Macca —Mepa HHEPTHOCTH Tena. | YCTaHaBIWUBATh 3aBUCUMOCTh U3MEHEHUSI CKOPOCTH
macchl. I3mepenne Macchl NueptHOCTH —CBOMCTBA Tena. EquHMIlb! JBIDKEHUS OT €ro Macchl. PaboTaTh ¢ TeKCTOM yueOHHUKa,
Macchl. BBIJIEJIATH IJIaBHOE, CUCTEMATU3UPOBATh U 000011aTh
HOJTyYEHHbIE CBEIEHUS O Macce.
19/8 JlaGopatopHas pabota Ne4 | Jlaboparopnas pabora Ned «M3mepenue B3BemmBaTh T€10 Ha y4eOHBIX BECaX U C UX TOMOIIBIO
Macchl TeJla Ha phIYa)XKHBIX BEcaxy ornpenensaTh Maccy Tena. [lonbp3oBaTbes pa3HOBECAMH.
[IpumeHsTH ¥ BBIpaOATHIBAThH MPAKTUICCKUE HABBIKH
paboTtamu ¢ mpubopamu.
20/9 IInoTHOCTH BemecTBa [InotHOCTE BemecTBa. PU3NYECKUN CMBICIT Onpenenats IIOTHOCTb. AHAJIM3UPOBATh TAOJIUYHbBIC JaHHBIE.
IJIOTHOCTU. EquHUIIBI mIoTHOCTH. AHAIH3
TaOJIUI] MJIOTHOCTH.
21/10 JlabopartopHas pabota Ne5 JlaboparopHas pabora Ne5 N3mepsaTh 00beM Tena ¢ MOMOIIBI0 U3MEPUTENHHOTO
«3mepenune oobema Ten» npubopa. [IpeacraBasTh pe3yabTaThl K3MEPEHUH B BUIE
TaOJIUIIEL.
22/11 JlabopartopHas pabotaNe6 JlaboparopHas pabotaNe6 N3mepsiTh MIOTHOCTH TBEPJIOTO TENA C MOMOIIBIO

«Onpe;[eJIeHHe IJIOTHOCTHU TBEPAOIro TCJIa»

M3MEPUTENBHOTO HWJIMH]IPA U BECOB. AHAJIM3UPOBATH
pe3yJIbTaThl U3MEPEHUI U BHIYUCICHUH, AEaTh BBIBOIBI.




[IpeacTaBisiTh pe3yJibTaThl U3MEPEHUN B BUJI€ TaOIUIIbI.

23/12 Pacuer macchl 1 00bemMa Omnpenenenue Macchbl Tela 10 ero 00bemy U Omnpenenats Maccy Tela Mo ero 00beMy U INIOTHOCTH.
TeJNa Mo ero IMIOTHOCTH wiotTHocTu. OnpeneneHue oobemMa Telna 1o 3anuceiBaTh GOPMYJIBI JJI1 HAXO0XKIEHUS MacChl Tea, ero
€ro mMacce M INIOTHOCTH. Pemrenne 3anaqy o0beMa U MIIOTHOCTH BeriecTBa. PaboTarh ¢ TaOIMUHBIMU
JTAHHBIMU.
24/13 Pemenue 3agau Pemenue 3agau no temam «MexaHu4eckoe Hcnonp3oBaTh 3HAHUS U3 Kypca MaTeMaTHKU U (PU3UKHU IpU
nBuxkeHune», «Maccay, «IlnmotHocTb pacyeTe Macchl Teja, ero NJIOTHOCTU WK 00beMa.
BELIECTBA AHanu3upoBaTh pe3yNbTaThl, HOJyUYEHHbIE IPU PEILIEHUU
3azad.
25/14 KontponpHas pabota KonTtposnpHas paboTa 1o remam [IpuMmeHsTh 3HaHMS K PELICHUIO 3a1a4
«MexaHnueckoe IBUxKeHue», «Maccay,
«IImotHOCTH»
26/15 AHanu3 KOHTPOJIbHON N3menenue ckopocT Tena Npu ASHCTBUM Ha | AHAJIM3UPOBATH OIBITHI [0 CTOJIKHOBEHUIO IIAPOB, CKATHUIO
pabotel. Cuna Hero aApyrux tei. Cuiia — npu4rHa YIPYToro Tejia u JienaTh BbIBObI. OnpenensTs 3aBUCUMOCTb
U3MEeHeHHUs ckopocTH. Cuia — BeKTOpHas U3MEHEHUsI CKOPOCTH TeJa OT MPUIIOKEHHON CHJIBL.
BenuurHa. [ paduueckoe nzodpaxkenue cuiibl. | ['padmyecku, B MaciiTade K300 pakaTh CUIY U TOUKY €€
Cua —Mepa B3auMOJIeHCTBUS Tell. HPUIIOKEHHUS.
27116 SBnenne tarotenus. Cuna | Cuia Tspkectd. Hanmmuune taroreHust Mexay [IpuBOIUTE TPUMEPHI IPOSIBIICHUS TATOTEHUS B OKPY’KAIOIIEM
TSHKECTH TeJlaMU. 3aBUCUMOCTb CUJIBI TSXKECTH OT mupe. HaxonuTe TOUKY NpUIOKEHHS U YKa3bIBaTh
Macchl Tena. HanpaBieHne CHIlbl TSKECTH. HaIpaBJIEHUE CUJIbI TsDKECTU. PaboTaTh ¢ TeKCTOM yueOHHKa,
CBobOoxHoe nmanenue. Cuiia TSHKECTH Ha CHCTEMATU3UPOBATh U 000011aTh CBEICHHUS O SBJICHUH
APYTHX TUIAaHETaX. TSTOTEHUS U JIeNIaTh BBIBOJBL.
28/17 Cuna ynpyroctu. 3akoH BosnukHoBenue cuiiel ynpyroctu. [Ipupoga | OTinnyats cuity ynpyrocTd o CHilbl TskecTd. I'paduuecku
I'yka CUJIbl ynpyrocTd. ONbITHBIE NOATBEP)KACHUS | U300paXkaTh CUIIy YIPYTOCTH, 1OKa3bIBaTh TOUKY
CYLIECTBOBAHMUSI CUJIbI YIIPYTOCTH. IPUIIOKEHUSI U HallpaBiieHue ee neiictBus. OObACHATh
®opmynuposka 3akoHa ['yka. Touka IPUYHMHBI BOSHUKHOBEHUS CUJIbI YIPyrocTu. [IpuBoauTsh
MPUJIOKEHUS CUJIBI YIPYTOCTU U puMepsl BUAOB edopmaliiy, BCTpeyarouyecs B ObITY.
HanpaBJeHHEe ee el CTBUS.
29/18 Bec tena. CBs3p Mexny Bec tena. Bec Tena —BekTopHas BeIMUYMHA. I'paduueckn n300paxkaTh BeC TeIa M TOUKY MPUIIOKCHHS.
CHJION TSDKECTH M Maccoi Otnuuue Beca Tena OT CHIIbI TsSDKecTH. Touka | PaccuMTeiBaTh cHily TSDKECTH M Bec Tena. HaxomuTs cBs3b
Tena. JlnHaMoMeTp. MIPUJIOKEHHS BECa TEJa U HAIlPaBJICHHUE €€ MEXY CHUJION TSHDKECTU U Maccoi Tena. OnpenensaTs CUiry
nevicteus. @opmyna IS OnpesieleHns Cuibl | TSDKECTH 110 M3BECTHOM Macce Tella, Maccy Teja o 3a/laHHOM
TSDKECTH U Beca TeJa. CHJIE TSDKECTH.
30/19 JlabopartopHas pabotra Ne 7 | JlaboparopHasi pabota Ne 7 «MccnenoBanue | PabGoraTs B rpyme.




3aBHUCUMOCTH YAJIMHCHUA CTaILHOH

IIPYKUHBI OT IPUIIOKEHHON CHIIBI».

N3mepsaTs crily Ipy NOMOIIY JUHAMOMETPA.
YcraHaBIMBaTh 3aBUCUMOCTD CUJIBI YIIPYTOCTH OT YJUIMHEHUS
IPYKUHBI.

31/20 CrnoxeHue AByX CHIIL, PaBHozelcTBy01mas cui. ClokeHne JByX PaccunTthiBaTh paBHOAECHCTBYIOIIYIO IBYX CHII.
HaIpaBJIEHHBIX MO OAHOU CHJI, HAaIlPaBJIEHHBIX IO OJJHOU MPsSMOH B OKCIepUMEHTAIbHO HaXOJUTh PaBHOIEH CTBYIOLIYIO BYX
IPSAMOH. OJTHOM HalpaBJIEHUH U B IPOTUBOIOJIOKHBIX. | CUJI. AHAaJIM3UPOBATH PE3YJIbTATHI ONBITOB IO HAX 0K ECHUIO
PaBHOneiCcTBYIOMAsA CUIL. I'paduaeckoe n3o0paxenue PaBHOAEHCTBYIOLIEH CHUIIBI, 1€JIaTh BEIBOJIBI.
PAaBHOJIECH CTBYIOIIEH JIBYX CHJI
32/21 Cuna tpenus. Tpenue Cuna tpenust. I3amepeHue cuibl TpeHHUS. W3mepsaTh cuily TpeHUsI CKOJIbKEHUS, KaUeHUsI U ITOKOSI.
MOKOS CpaBHEHHE CUJIBI TPEHUS CKOJIBKEHHUS C OOBACHATH SBJICHUS, IPOUCXOAIINE U3-3a HAJIMUUS CHUIIbI
CUJION TpeHus KaueHusi. CpaBHEHHE CHIIbI TPEHUs , aHAJTU3UPOBATh, J1€JIaTh BHIBOJBL.
TPEHHUS C BECOM Tena. TpeHne MOKosL.
33/22 JlabGopaTopHas padora Ne§ JlaGopaTopHast pabota Ne§ «MccnmenoBanue | PaboraTh B rpymie.
CWJIbI TPEHHs CKOJIBKEHHUS OT IUIomanau | M3Mepars cuily mpy HOMOLIM JUHAMOMETpa.
COIPHKOCHOBEHUS TEJl U CHJIBI HOPMAJIBHOTO | Y CTaHABIMBAaTh 3aBUCUMOCTb CHJIbI TPEHHS OT BEca Tela,
JaBJICHUS. IJIOLIAAN COPUKOCHOBEHUS TEJl.
34/23 Tpenue B ipupone u Ponp Tpenus B rexauke. CriocoOs OOBACHATH BIUSHUE CUITBI TPEHUS B OBITY U TEXHHKE.
TexHUKe. Pemenue 3agay. YBEJIMYECHUSI U YMEHbILICHUS JaBICHUSI. [IpuBOAUTH IPUMEPHI Pa3IMYHBIX BUIOB TPEHHUS.
35/24 KonTponsHas padora KonTtponpsnas paborta mo remam «Bec Tenay, [IprMeHsTh 3HaHMS K PEIICHUIO 33729
«['paduueckoe n300paKeHNE CUID),
«PaBHOJEHCTBYIOIIAS CUID)
‘ JlaBjieHHe TBepAbIX TeJl JKUAKOCTel u ra3os (21uac + 1 yac u3 pesepsa)
36/1 JaBnenue. EnquHuiist Hasnenue. @opMyia Ay HAXO0XKICHUS [TpuBOAUTH IPUMEPBI, TOKA3BIBAIOIINE 3aBUCUMOCTD
JaBJICHUS. naBieHusl. EMUHUIBI JaBiIeHUs. JEMCTBYIOIIEH CUITBI OT TUIOMIAIN OMOPHI. BRIUUCIATH
JTaBJICHUE 110 U3BECTHOM CUJIC JaBJICHUS, MacCe Tea.
3712 Crioco6st u3MeHeHus | BolsicHeHHe crnoco00B U3MeHeHus AaBieHus B | [IpuBoauTh npuMephl yBeIHUeHUs TUIOHIaAn OMOPbI IS
JlaBJICHUs OBITY U TEXHHKE. YMEHbILIEHUS 1aBlIeHUs. BBIMONHATH UccneqoBaTeNbCKuit
9KCHEPUMEHT 110 U3MEHEHUIO J1aBJICHUS, aHaJIM3UPOBATh €ro U
JIeJIaTh BBIBOJIBL.
38/3 JlabopaTtopnast pabota Ne 9 | Jlaboparopnas padorta Ne 9 «MccnenoBanue PaGotats B rpymre.

3aBUCUMOCTHU JaBJICHUA TBEPAOIr'o TCiIa OT
Iiomaay rMmoBEPXHOCTH .

W3mepsaTh Bec Tena npu NOMOIIY AUHAMOMETPA.
VYcTaHaBIMBaTh 3aBUCUMOCTh JABJICHHUS OT IUIOLIAIN
MOBEPXHOCTH.




39/4

JlaBnenue raza

HpPI‘-II/IHI)I BO3HUKHOBCHUA NABJICHHUA I'a3a.
3aBHUCUMOCTH JaBJIICHU S I[aHHOI\/'I MacCCHhI Ir'a3a
OT 00beMa U TEMIEPATYPBI.

OTnmuath ra3el MO UX CBOMCTBAM OT TBEPIBIX TEI U
KUAKOCTEH, 0OBACHATH AaBJICHUE ra3a Ha CTEHKH COCyZa Ha
OCHOBE TEOPHUH CTPOEHUS BellecTBa. AHAIM3UPOBATD
Pe3yJbTAThl HKCIIEPUMEHTA IO 3YUEHUIO JIaBJICHUS ra3a,
JIeNaTh BBIBOJBIL.

40/5 [lepenaua naBneHus Paznuuus mexay TBEpAbIMH TEllaMU, OOBACHATH MPUUYUHY TIEPEAAUN TABICHUS )KUIKOCTHIO WIIN
JKUJKOCTSIMU U Ta3aMHu. KUIKOCTSIMH U ra3amu. [lepenaya naBieHus ra3oM. AHaJIM3UPOBATH OMBIT IO MIepeaayue AaBICHUS
3axoH Ilackans KHUJIKOCTBIO M ra3oM. 3akoH [lackains. KHUJKOCTBIO U OOBSICHITH €0 PE3YJIbTATHI.
41/6 JlaBrieHue B )KMJIKOCTU U Hanuune naBneHust BHYTpH KUJIKOCTH. BriBoguTs hopmyny st pacuera gaBiaeHUs )KUAKOCTH HA THO
rase. Pacuet naBneHus Ha VYBenuueHnue qaBieHus ¢ TIyOnHoOu U CTEHKHU cocyza, paboTaTh C TEKCTOM Y4eOHUKA.
JTHO ¥ CTEHKH CcOCyJia MOTPY>KEHUS.
4217 Pemenue 3aga4 Ha pacyeT Pemenue 3agau. CamocTosTenbHas paborta. Pemats 3a1aun Ha pacyeT JaBJiCHUS HA JHO U CTEHKHU COCy/a.
JABIICHUS
43/8 Konrtponsnas padota KontponsHas paboTa o temam «/laBienue Pemats 3aaun Ha pacyeT JaBieHHs] TBEPAOro Tena, Pemats
TBEPIOro Tenay, «/laBneHue B KUAKOCTH U 3a/la4yl Ha pacyeT JaBJCHUsS Ha JHO U CTEHKHU COCyJla Ha JIHO U
raze» CTEHKH cocyJa
44/9 Coobmarotmue cocy bl O0ocHOBaHME PaCHOJIOKEHHS TIOBEPXHOCTH [IpuBOAMTH MPUMEPHI COOOIIAOIIUXCS COCYIOB B OBITY.
OJTHOPOJTHOM MKHUJAKOCTH B COOOIIAOIITIXCS [IpoBOaUTE HCCIENOBATENBCKUI IKCIIEPUMEHT C
coCyJlax Ha OJTHOM YPOBHE, a B JKUJKOCTSIX C | COOOLIAIOMIMMHUCS COCYIaMU, aHAJIM3UPOBATH PE3yJIbTAThI,
pa3HOM IUIOTHOCTBIO — Ha Pa3HBIX YPOBHSIX. JIeNIaTh BHIBOJIBI.
YCTpOoiCTBO U JEHUCTBHUE IIUII03A.
45/10 Bec Bo3nyxa. Atmocdeprnoe | ATmocdepHoe naBieHue. BiausiHue Brerauciate Mmaccy Bo3nyxa. OOBsSCHATH BIHSIHUE
JaBJICHUE aTMOC(EpHOTO IaBJICHUS Ha KUBbIE aTMOC(EPHOT 0 JaBJICHUS Ha )KUBbIE OpraHu3Mbl. [IpoBOANTH
OpraHu3Mbl. SIBIeHUS, TOITBEPXKIAI0IINE OTIBITHI IO OOHAPYKEHHUIO ATMOC(HEPHOTO 1aBJICHUS,
CYLIECTBOBAHHME aTMOC(EPHOro JaBIECHHUS. M3MEHEHHUIO aTMOC(HEPHOTO J1aBJICHUSI C BBICOTOM,
aHAJIM3UPOBATH PE3YJIBTAThI U J€IaTh BHIBOJBI.
46/11 N3mepenne atmocheprnoro | Ompenenenue atMochepHOro JaBIICHUS. Brraucasate armocdepnoe naBnenue. OObIACHITh H3MEpPEHUE
napieHus. OnbIT Omnwit Toppuuemnmu. Pacuer cuibl, ¢ KOTopoit | aTMochepHOro AaBiIEHUs C MOMOIIbI0 TpyOku Toppuuesuiu.
Toppuueniau aTMocdepa JaBUT Ha OKpYKarolue
IPEMETHI.
47/12 BbapomeTtp-anepou. 3HaKOMCTBO C YCTPOWCTBOM U MPUHITUIIOM N3mepsTh aTMOChEepHOE AaBICHUE C IIOMOIIBI0 OapoMerpa —

ATMmocdepHOE TaBJIeHHE Ha
pa3IUYHBIX BBICOTAX

neiicTBUS OapoMeTpa — aHepoua.
UCIOJIB30BAaHUE €T'0 IPH METEOPOIOTUIECKUX
HaOmoeHnsIX. ATMOc(hepHOe TaBlieHUE Ha

aneponyia. OOBACHATH U3MEHEHNE aTMOCHEPHOTO IaBICHUS
10 MEpe YBEIWYESHHSI BBICOTHI Ha/l ypoBHEM Mopsi. [IpumMeHsITh
3HAHMS U3 Kypca reorpaduu u Ouonoruu.




pa3JIMYHbBIX LIMPOTAX.

48/13 MaHoMeTpbl VYeTpoilcTBO M IPUHLIMI 1€HCTBUS N3MepsaTh naBieHue ¢ TOMOLIbI0 MaHOMeTpa. Paznuyats
KHUJKOCTHOTO M METAJUTMYECKOT0 MAHOMETPA. | MAaHOMETPHI 10 IENSIM UCIIOJIh30BaHUSI.
49/14 ITopirHeBOM )KUAKOCTHOU [IpuHIMIT AEHCTBUSA TOPIIHEBOTO [IpuBOINTH IPpUMEPBI TPUMEHEHNUS ITOPIIHEBOTO
Hacoc. ['mapaBindeckuii KHJIKOCTHOTO HACOCA U TUAPABINICCKOTO KHUJKOCTHOTO Hacoca M rupaBiIndeckoro npecca. Paborats ¢
npecc npecca. Ousnueckre 0OCHOBBI pabOThI TEKCTOM y4eOHUKA.
THJIPAaBIMYECKOT0 Ipecca.
50/15 JlelicTBUE )KUIKOCTH U raza | [IpHunMHBI BOSHUKHOBEHHUS BhITANIKABaOme | Jloka3piBaTh, OCHOBBIBasich Ha 3akoHe [lackais,
Ha MOrPY’KEHHOE B HUX TEJIO | CWIIbL. [Ipupoia BEITAJIKMBAIOIIEH CHJIBL. CYIIECTBOBAHUE BBITAJIKUBAIOIIEH CUJIbL, A€ CTBYIOILEH Ha
TEJIO MOT'PY>KEHHOE B KUAKOCTh. [IpuMeHsTh 3HaHUS O
NpPUYUHAX BOHUKHOBEHUS BBITAKUBAOIIEH CHIIBI HA
IPaKTHKE.
51/16 3akoH Apxumena 3akoH Apxumena. Jlerenna o0 Apxumene. BoiBonuTh (hopMyity 1S onpesiesieH sl BbITaIKUBAIOLICH
Pemenue 3anau. cuiibl. PaccunthiBaTh cuity Apxumena. YKa3blBaTh IPUYUHBI
OT KOTOPBIX 3aBUCHT CUJIa ApXHUMe[a.
52/17 JlabopartopHas padora NelO | JlaboparopHas pabota Nel0 .OMBITHBIM ITyTeM OOHAPYKUTh BHITAJIKUBAIOIIIE I CTBUS
«OrmpeneneHye BbITAIKUBAIOLIEH CUJIBL, KUJKOCTH Ha MOTPYyKEHHOE B Hee Teno. Onpenensith
JCUCTBYIOIIEH HA IIOIPY’KEHHOE B JKUIKOCTh | BHITAJKUBAIONIYIO crily. PaboTath B rpymre.
TEJIO»
53/18 [TnaBanwme Ten YcioBus mi1aBaHus Tell. 3aBUCUMOCTD OOBACHATH TPUYUHBI TITaBaHUs Ten. [IpuBOIUTH MpUMeEpHI
TIIyOWHBI TOTPYKEHUS Tella OT €ro TUIAaBaHUS Pa3JIMYHBIX TEJ U KHUBBIX OpPraHu3MOB. [IpuMeHsTh
TUIOTHOCTH. 3HaHUs U3 Kypca OMONIoruu, reorpaguu npu 00bSICHEHUN
TUTAaBAaHUS TEJL
54/19 Pemenue 3agau Pemenue 3aga4 mo remam «ApxumeaoBa PaccunteiBaTh cuily Apxumena. AHaIU3UPOBAThH PE3YIbTAThI,
criiay, «YCIOBUS TUIABAHUS TEIDY HOJTyYEHHBIE TIPH PEIIeHUH 3a/a.
55/20 JlaGopaTtopnast pabota Ne 11 | Jlaboparopnas padorta Ne 11 «BbisicHeHHe Ha ormbiTe BBISICHATD YCJIOBHS, MPU KOTOPOM TeJa IJIaBaeT,
YCIIOBHS TUTABAHUS TEID» BCILTIBIBAET, TOHET B KHUJIKOCTH. PaboTaTh B rpymmax.
56/21 [1naBanue cynoB. dus3nvecKkre OCHOBBI IMJIABAHUS CYJIOB U OOBACHATH yCTIOBHS NJIaBaHUs CyA0B. [[puBOIUTH MpUMEPHI
BoznyxomnaBanue BO3/yXOIJIaBaHUs. BOIHBIN 1 BO3TyIIHBIN TUTaBaHMs U BO3AyxoriaBaHus. OOBbsCHATh U3MEHEHHE
TPaHCIIOPT. ocazku cynoB. [IpuMeHsTh Ha IPAKTHKE 3HAHUS YCIOBUS
IUIABAHUS CYJIOB M BO3TyXOIIJIABAHHSL.
57/22 KontponeHas pabora KonTtponshas pabota Temam «Cuina PaccuuteiBaTh cuity Apxumena. AHaIU3UPOBAThH PE3YIbTAThI,

Apxumena, «Y cIoBUs TJIaBaHUS TEID»

IMOJTYYCHHBIC TP PCIICHUHN 3a/1a4.

Pa6oTa u MOIIHOCTh. JHeprus. (12 yacos) +2 yaca u3 pesepBa




58/1

Mexanunudeckasi padora.
Enunuiier paboThl.

Mexanuueckas pabora, ee pu3nuecKuit
cMbIci. Ennauibl paboTel. Pemenue 3amay.

Boruncnsate Mmexanuueckyro padboty. Onpenensars yclioBus,
HEoOXOIUMBIE /11 COBEPILIECHHSI MEXaHUYECKOH paboThl.

59/2 MomHoCTb. EnnHuLBI MOIIHOCTE —XapaKTepUCTUKA CKOPOCTH Bbruncnsate MOIIHOCTH 10 U3BecTHOU pabore. [IpuBoauThH
MOIIHOCTH. BBINTOJTHEHHS Pa0OThL. EMHHIIEI MOIITHOCTH. pUMEpBI eINHUI] MOIITHOCTH Pa3IMYHBIX TPUOOPOB U
AnHanm3 TaOIMYHBIX TaHHBIX YCTPOMCTB. AHAJIN3UPOBATh MOIIHOCTH
60/3 [TpocThie MEeXaHU3MBI. [Tpocteie MexaHU3MBI. Poraar. Y cimoBus [TpuMeHSTH YCIIOBUSI PABHOBECHS phluara B MPaKTHICCKHX
Peruar. PaBHOBecHe cuin Ha | paBHOBECHS phlyara. nensix. [logsem u nepemenienne rpysa. OnpenensTs miIedo
pblyare CHJTBL.
61/4 MowmeHT cuitbl. Peruaru B MoMeHT critbl —(hu3ndeckasi BeIMIUHA, [IpuBOIUTH IPUMEPHI UILTIOCTPUPYIOIINE, KAK MOMEHT CHIIBI
TEXHUKE, OBITY U TIPUPOJIE XapakTepu3yromas aeiictBue cuibl. [IpaBuino | xapakTepus3yeT JeiCTBHE CHIIBL, 3aBUCSINEE U OT MOJYJIS
MOMEHTOB. EMHHUIIBI MOMEHTA. CHJIBIL, U OT ee miiedya. PaboTtath ¢ TeKCTOM yueOHHKa,
000011aTh, 1enaTh BBIBOABL. OO0 yCIOBHUSIX PaBHOBECHUS
pblyara.
62/5 JlabGopaTtopHast pabotaNel2 | Jlaboparopnas paboraNel2 [TpoBepsITH ONBITHBIM ITyTEM, IPH KAKOM COOTHOIICHUH CHJI U
«BblsicHeHE yCI0BUS paBHOBECHUS pblyara» | WX ILICY pPblYar HAaXOAUTCS B PABHOBECHUHU.
63/6 bnoku. «3o0notoe» mpamiio | [TonBU»KHBIN U HETTOABUKHBIN OJIOKH — IIpuBOAUTE IPUMEPHI MPUMEHEHUSI HENOABUKHOIO U
MEXaHUKH MPOCTHIC MEXaHU3MbI. PaBEHCTBO paboT pu | MOABMIKHOTO OJIOKOB Ha MpakTHKe. CpaBHUBATH JIeH CTBHE
UCIIOJIb30BaHUH MTPOCTHIX MeXaHU3MOB. CyTh | TIOABIIKHOT'O M HEMOJBMYKHOTO OJIOKOB. PaboTaTh ¢ TekcTOM
«30JI0TOT0 MpaBUIa MEXAHUKI» yueOHUKa.
64/7 Ilentp TsDKECTH. Llentp Tsxectu. Jlabopatopras padora Ne 13 | HaxoauTs EHTp TSKECTH IIOCKOro Tena. Padorats ¢
JlaboparopHas padora Ne 13 | «Onpeznenenue neHTpa TSKECTH MI0CKON TEKCTOM yueOHUKA. AHAIM3UPOBATH PE3YJIbTATHl OIMBITOB 11O
burypen» HAaXO0XJICHUIO IICHTPa TSHKECTH TUIOCKON (DUTYPBHI.
65/8 Kosddunment nonesnoro [ToHsiTHE O MOJIE3HOM | MMOJIHOK paboTe. OIBITHBIM ITyTEM YCTaHABJIMBATh, YTO MOJIE3HAs paboTa,
JIercTBUS KII/] mexann3ma. HakgoHHas MIOCKOCTD. BBITMOJIHEHHAS C TOMOILBIO POCTOT0 MEXaHU3Ma MEHbIIIe
Omnpenenenue ee KIT/I. MOJIHOM palboTHI.
66/10 JlabopaTopnas pabora Ne 14 | JlaGoparopras padorta Ne 14 « Onpenenenue | AnamusupoBath KII1/] paznuunbix Mexanu3moB. Paborats B
KIT/I HakJIOHHOHN NITOCKOCTH rpynme.
67/11 Oueprus. [lorenuunanbHas u | [lousrue sHeprun. [lorennmansuas sHeprus. | [IpuBoauths mpuMepsl Tel, 001aJar0MKX MTOTEHIIHATbHOM,

KMHETHY eCKasi SJHEPrHusl.
IIpeBpamenne ogHOro Buaa
MEXaHU4YECKOU SHEpruu B
JPYTOM.

3aBUCUMOCTh TOTEHIUAIBHON 3HEPIrUM Tella
IIOJHSATOTO HaJI 3¢MJICH OT €ro MacChl B
BBICOTHI NOJIbeMa. KnHeTnyeckas sHeprusi.
3aBUCUMOCTh KHHETUYECKON YHEPTUHU OT
Macchl Telia U ero ckopoctu. [lepexon ogHOTO

KMHETUY E€CKOM SHEPruei; NpeBpalieHusl JHEPTUH U3 OAHOTO
BUJIA B JIpYroii; Tes 001a aloluX OJHOBPEMEHHO U
KMHETUYECKOW U MOTEHI[MAJIbHON SHEPruen

PaboTath ¢ TekcTOM yueOHUKA.




BHUJa MEXAHUYECKOW SHEPTUH B JPYTOM.

[Iepexon aHEpruM OT OHOIO TENA K APyromy.

68/12

KontponpHas pabota

Kontponbsnas pabota o teme:
«MexaHu4deckast paboTa ¥ MOITHOCTb.
IIpocTbie MEXaHU3MBI»

PaccuuteiBaTh paboTy, MOLIHOCTb, JHEPTHI0. AHAIU3UPOBATH
pe3yabTaThl, HOJIYYEHHBIE ITPU PEIICHUH 3a4a4.

KanengapHo-remaTudeckoe niaHupoBaHue (pusmnka 8 kiace

Nen/m | nmara Tema DJEeMEHTHI COllep KaHUS Bunel nestenbHoCTH (Ha ypoBHE YUEOHBIX JEHCTBUI)
\ TemioBble siBjeHus (224) +14ac u3 pesepsa
1/1 TennoBoe ABUKEHUE. [Tpumeps! TennoBeIX siBIeHUE. OcobeHHOCTH

Temneparypa.
BHyTpeHHss sHeprusl.

JBH>KEHUS MOJIEKYJ. CBSI3b TEMITEPATYPHI U
CKOPOCTH JABMXKEHMS ero moJiekyJ. [IpeBpaienne
SHEPIuM Tejaa B MEXaHUUYECKUX IpoIeccax.
BryTtpennss sHeprus.

Paznuuate TennoBbie ABIEHUSA. AHAIU3UPOBATD
3aBUCHUMOCTb TEMIIEPATYPHI TEJIA OT CKOPOCTU €T0
newkeHus. HaGmonate 1 nccinenoBars npeBparieHus
SHEPrUM TEJa B MEXaHUYECKUX MpoIleccax.
[IpuBoauTH MpUMEPHI IPEBPALIICHUS SHEPTUU TPU

nmoabeMeE TCjia, IMpu €ro naaCHuu.




2/2

CriocoObl U3MEHEHUS
BHYTPEHHEN SHEPTr U

YBenuueHne BHyTPEHHEN SHEPIrUM Tejla MyTeM
COBepIIeHUs pabOThl Ha/l HUM WM €€ YMEHbILEHUS
Ipy coBepuIeHUH padoThl TesioM. M3MeHeHue
BHYTPEHHEH DHEPIUM IIyTEM TEIUIONEpEaadH.

OOBACHATH U3MEHEHNE BHYTPEHHEH SHEPTrUu Tea,
KOrJia HaJl HUM coBepiuarot padoty. Ilepeuncsates
CrocoObl U3MEHEHMsI BHYTPEHHEH dHEpriH.
[IpuBoIUTH IpUMEPHI U3MEHEHUS BHYTPEHHEN
SHEPryu Teja MyTeM COBEPILICHUS PabOThI U
TEMJIonepesayu.

3/3 Bunel Tenonepenauu. TennonpoBogHOCTH —OJIUH U3 BUOB OOBACHATD TEIIOBBIE SBJIEHUS HA OCHOBE
TennonpoBogHOCTH Teronepenayn. Pazniune TenionpoBogHOCTeN MOJIEKYJIIpPHO-KUHETHYeCcKoi Teopuu. [IpuBoauts
pa3IUYHBIX BELIECTB. IPUMEPBHI TEIIONEPelauu MyTEM TEILIONPOBOAHOCTH.
[IpoBOaUTE MCCIEN0BATENBCKUI SKCIEPUMEHT 11O
TETJIONPOBOIHOCTH PA3IMYHBIX BEIIECTB U JI€71aTh
BbIBO/JIBL.
4/4 Konsekuus. MU3nydenne | KonBekius B )kUIKOCTSAX U razax. OObscHeHue [IpuBOAMTE MpUMEPHI TEILIONEPENAYN ITYTEM
koHBeKkuu. [lepenayua sHeprun u3myyeHus. KOHBEKIMH U U3JIydyeHUs. AHaJIM3UPOBaTh, KaKk Ha
KonBekuus u n3nydeHue — BUbl TEIIONEPEAAUH. IPAaKTUKE YUUTHIBAIOTCS pa3IMyHbIE BUJIbI
Oco0eHHOCTH BUJIOB TEIIONEPEAAUH. tertonepenayn. CpaBHUBaTh BUJIbI TEMJIONEPEAAUH.
5/5 CpaBHeHUE BUI0B [IpumeHeHune BUIOB Temionepeaadu B Ipupoe, [IpuBoaAUTH IPUMEPHI TENJIONEPEAAUH ITYTEM
TETIONEPEAAYH. OBITY U TEXHHKE. TETIONPOBOIHOCTH,
ITpumepsl KOHBEKIUH U U3JIy4eHUs. AHAIM3UPOBATh, KaK Ha
TEIIoNepeaut B IPAaKTUKE YYUTHIBAIOTCS pa3IMyHbIe BUJIBI
MIPUPOJIE U B TEXHUKE teronepenaud. CpaBHUBATh BUJIbI TEIIONEPEIAUH.
6/6 KoanuecTBo TeNiaoOTHI. KomuuectBo tennoTsl. EquHuIel KonuyecTsa OObACHATH (U3NYECKUN CMBICT YACIbHON
VY aenbHas TEMIOEMKOCTh | TEIJIOTHI. Y iesbHas TEIIOEMKOCTb, ee (GU3NYECKU | TEeMJI0EeMKOCTH BellecTBa. PaboTaTh ¢ TeKcTOM
BELIECTBA cMbICI. ENMHULIBI yIeTbHON TENI0EMKOCTH. yueOHMKa. AHATM3UPOBATh TAOJIUYHbIE TaHHBIE.
[IpuBoauTH IpUMEPHI IPUMEHEHUSI HAa IPAKTUKE
3HAHUM O Pa3IMYHOHN TEIUNIOEMKOCTHU BEILECTB.
717 Pacuer konuuecTBa dopmya 1yl pacueTa KOJINYecTBa TEIJIOThI PaccuuThiBaTh KOJIMYECTBO TEMIOTHI, HEOOXOIUMOE
TETJIOThI, HEOOXOAUMOr0 | HEOOXOAUMOTO /IJIsl HarpeBaHus TeJjla UiIu JUIS HarpeBaHuUs TeJla WIN BbIIEISIEMOE IIPH €T
JUIs HarpeBaHus Tea BBIJIEISIEMOI0 IIPU €r0 OXJIAKICHHUH. OXJIAXKCHUH.
WJIM BBIJEIISIEMOTO TEJIOM
IIPHU OXJIAXKEHUU
8/8 JlabopatopHas padota JlabopatopHass  pabora  Nel  «MccnenoBanme | HabmiomaTh 3a mporieccom Teruionepenaun. Jlenats
Nel U3MCHECHUSA co BPEMEHEM TEMIIEPATypbl | BBIBOJBI IO JAHHBIM PaOOTHI.

OCTBIBAIOIIEN BOIBD».




9/9

Jlabopatopnas pabota
Ne2

JlabopaTopnas pabota Ne2 «CpaBHEHHE KOIMYECTBA
TCIIJIOTHI TP CMCIIMBAaHWU BOJAbL pa3H01‘/'1
TEMITEPATyPhD»

PazpabatbIBaTh MJIaH BBINOJIHEHUS PaOOTHI.
Onpenenats ¥ CpaBHUBATH KOJIUYECTBO TEILUIOTHI,
OTJAHHOE ropsiuei BOJOW U MOIy4EHHOE XOJIOAHON
BOJIOM pu TensoooMeHe. OOBACHATh MOTyYeHHBIE
pe3yJbTaThl, PEICTABIATh UX B BHJIE TAOJIHII.
AHanm3upoBaTh NPUYMHBI IOIPEITHOCTH

10/10 Pemrenue 3anad Ha KomuuectBo Termotel. BHyTpeHHSs SHEprUsl. BbIlUMCIsATE KOMUYECTBO TEMIOTHI U YAECIBbHYIO
pacuer Kolm4yecTBa VY aenpHas TEMI0EMKOCTb. TEIJIOEMKOCTb BELIECTBA IIPU TEIJIoNepeiaye.
TETJIOTHI, HAX 0K EHHE PaboTtaTth ¢ TaOMUYHBIMU TaHHBIMH.
yIIeJIbHON TENJI0EMKOCTH
BEIIIECTBA
11/11 Jlabopatopnas paborta Ne | JlabopaTopHas padora Ne 3 «M3mepeHue yneapbHOM Pa3pabaTbeiBaTh NJ1aH BHIMOJHEHUS PAaOOTHI.
3 TETIOEMKOCTH TBEPIIOTO TEJIa Onpenenats HKCIEePUMEHTAIbHO yIETbHYIO
TEMJIOEMKOCTb BEIIECTBA U CPAaBHUBATH €€ C
TaOJUYHBIMU JaHHBIMU. OOBSACHATH [TOITY4CHHbIE
pe3yJIbTaThl, IPEACTABIIATh UX B BUJIE TaOJIHII.
AHanM3upoBaTh NPUUYUHBI TIOIPEITHOCTH
12/12 OHeprus TormBa. 3akoH | TOIIMBO Kak HCTOYHUK 3HEPruu. Y aenbHas Tenigora | OOBICHATH (PU3HMUECKUN CMBICIT yI€TbHON TeIOThI
COXpaHeHUus U cropaHust. AHanu3 Tabimiel yueOnuka. dopmyna CrOpaHMsI TOIJIMBA M PACCUUTHIBATD €€.. IPUBOANUTH
IIPEBPALLEHNS SHEPTUU B | AJIS pacueTa KOJIMUYECTBA TEIIOTHI, BBIIEISIEMOT O IPUMEpPBI IKOJIOTHYECKH YHCTOrO TOIINBA.
MEXaHUYECKUX U IIPY CTOPAHUU TOIUIMBA. 3aKOH COXPAaHEHHS B [TpuBOIUTE IPUMEPHI IPEBPAIIEHHS] MEXaHUIECKOH
TETJIOBBIX MPOIIeccax MEXaHUYECKUX U TEIIOBBIX MpOIeccax. SHEPruM BO BHYTPEHHIOIO, IEPEX0/ia SHEPTUU OT
[IpeBpalienre BHyTpEHHEH SHEPrUuu B OJTHOTO TeJia K PYroMy.
MEXaHUYECKYIO.
13/13 KonTponbHas padota KonTponbHas pabota 1o reme «TensoBble siBineHus» | IIpuMeHATh 3HaHUS K PELICHUIO 3a4a4.
14/14 ArperatHbie COCTOSHUSL | ArperaTHble COCTOSHHS BEIIECTBA. [IpuBOAUTH PUMEPHI arpeTaTHBIX COCTOSHUN
BEIIEeCTBA. Kpucrammueckue tena. [1naBnenue u BenlectBa. OTIMYaATh arperaTHbIe COCTOSIHHUS
[InaBnenue u oTBepaeBanue. TeMiepaTypa MiaBieHus. AHAIU3 BEIIECTBA U OOBIACHATH OCOOCHHOCTH MOJIEKYJISIPHOT'O
OTBEpJIEBAHUE TaOJIUIIBL. CTPOEHHUS Ia30B, KUJAKOCTEH U TBEPJBIX TEIl.
KPUCTAJUTMYECKUX TeJ OTimyath Mpouecc MiaBjieHus OT KPUCTAJUIU3ALMY U
IPUBOAMTH MIPUMEPHI 3TUX IpolieccoB. PaboTatk ¢
TEKCTOM Y4eOHHMKA.
15/15 I'paduk nnaBnenus u VY aenpHas TeoTa IUIaBIeHUs, ee pusmueckuit AHanu3upoBaTh TAOIMYHBIC JAHHBIE TEMIIEPATYpPa




OTBEPJICBAHUS
KPUCTAJUIMYECKUX TEJ.
VnenpHas TeniaoTa
IIJIABJICHU A

cMblci. OOBsICHEHUE TPOLIECCOB MIJIaBICHUS U
OTBEP/IEBAHMSI HA OCHOBE 3HAHUN O MOJIEKYJISIPHOM
cTpoeHuu BeuecTBa. @opMyia A pacuera
KOJIMYECTBA TEIUIOTHI, HEOOXOAMMOT0 IS TTaBIICHUS
TEJIa WIN BBIIETSIONIEroCs PU KPUCTATUTA3AIIHH.

IUIaBJICHUS, FPpa(UK IJIABJIEHUS U OTBEPEBaHUS.
PaccunThIBaTh KOJIMYECTBO TEIUIOTHI, BBIACISIFOLIETOCS
npu KpucTtanauzanuu. OObSICHATH MPOLIECCHI
IIJIABJICHUS U OTBEPAEBAaHUs HA OCHOBE 3HAHUU O
MOJIEKYJIIDHOM CTPOCHHMH BELIECTBA

16/16 Pentenune 3amau Pemenue 3anau no teme «HarpeBanue te. OrnpenensaTe KOJIUYECTBO Ter10ThI [onyyaTh
[InaBneHue v KpUCTAIITU3ALIM HeoOXonuMbIe TaHHbIe U3 Tabauil. [I[puMeHsTh 3HaHUA
K PELICHMIO 3aa4.

17/17 Hcnapenue. [TapooOpa3oBanue u ucnapenue. CKopocTb OOBACHATH MOHM)KEHUE TEMIIEPATYPbI KUIKOCTU IIPU
Haceiennsiii u vcnapeHus. HachlleHHbI 1 HEHACHIIEHHBIN Hap. vcnapeHuu. [ [puBoauTE TpUMEPHI SIBJICHUA OPUPOJIBI,
HEHaCBIILEHHbIN nap. Konnencanus mapa. OcoO€HHOCTH MPOIIECCOB KOTOpbIe OOBSICHIIOTCS KOH/IEH callueil mapa.
Konpencanusi. ycnapeHus U KonjeHcauud. [lornomenue sHepruu [IpoBonuTh HcCIEAOBATENBCKUM IKCIIEPUMEHT 1O

IPU UCIIAPEHUH U BbIIEJICHUH ITPU KOHICHCAIUH. M3YUYEHUIO UCIIApEHUs U KOHJIEHCallll, aHaJIU3UPOBaTh
€ro pe3yJbTaThl U JAeJaTh BHIBOJBL.

18\18 BnaxxnocTs Bo3nyxa Brnaxxnocts Bo3nyxa. Touka pocsl. CriocoObl [IpuBOAUTH IPUMEPHI BIMSHUS BIaKHOCTH BO3yXa B
CrocoObI orpeieeHus OIpeieNICHHsI BJIAXKHOCTHU BO3/lyXa. [ UrpoMeTphl: OBITY U €A TENbHOCTH YesioBeka. M3mepars
BJIQ)KHOCTH BO3/TyXa. KOH/JICH CAllUOHHBIHN U BOJIOCHOM. BJIAJKHOCTb BO3/yXa.

19/19 JlabopatopHas paborta Ne | JlabopaTopHas pabota Ne 4 «M3mepenue W3mepsaTh TeMiiepatypy.

4 OTHOCHUTEJIbHON BIaKHOCTH BO3yXa» N3mMepsiTh OTHOCUTENBHYIO BIAKHOCTh MTPHU MOMOIIN
TepMomeTpa. PaboTaTh ¢ mCUXpOMeTpHYEeCKOM
TabIUIIeH.

20/20 Kunenwue. Y nenpHas IIpouecc kunenus. IloctoaucTBO TemMnepatypsl ipu | IIpuBOaUTE IpUMEpPBI, UCIIOIB30BAHUS JHEPTHUH,
TEIJI0Ta KUIIEHUH B OTKPBITOM cocyie. Pu3nueckuii cMbICi BbIJIETISIEMON IIPU KOHAEHCALMU BOJSIHOTO Iapa.
napooOpa3oBaHus U yI€IbHON TEMIOTH NapooOpa30oBaHMUSL. PaccuuThIBaTh KOJMYECTBO TEMIOTHI, HEOOXOIUMOE
KOH/ICHCAll1H. JUIS IPEBPALICHUS B MAp KUAKOCTU JFOO0I MaCChI.

PaGoTath ¢ Tabnmiel yaeOHMKa.

21/21 PaGoTa raza u mapanpu | PaGoTa rasza u mapa npu pacimmpenuu. TensoBbie OOBACHATH TPUHITUI paboThI U ycTporicTBO JIBC.
pacumpenuu. J[Buratens | npurarenu. [I[pumeHeHne 3aKkoHa COXpaHEHUS U [IpuBoauts npumepsl npumeHenus IBC Ha npakTuke.
BHYTPEHHErO CTOpPaHMs. | PEBPAlllEHUs] SHEPTUU B TEIIOBBIX JBUTATENAX.

VYCeTpolicTBO M IPUHIMI A€W CTBUS IBUTATENS
BHyTpeHHero cropanus ([IBC). Dkosnornueckue
npo6emMsbl Tpu ucmosb3oBanuu JIBC
22\22 [TapoBas Typ6una KIIJI | YcrpolicTBo n mpuHIMTI A€W CTBUS NapOBOM OOBSACHATH YCTPOHCTBO U MPUHITUTI IEHCTBUS TAPOB O

TCIIJIOBBIX ABUT aTeneit

Typounsl. KI1J] TemnoBoro qeuratens.

TypOuHbL. [IpUBOIUTE MPUMEPHI PUMEHEHUS TapoBOn




TypOunbl B TexHuke. CpaBHuBaTth KI1J[ pa3zmumunbix
MAIllMH ¥ MEXAHU3MOB.

23\23 KonTponbHas padora. KonTponpHas paboTa 1o TeMe « ArperaTHbie [TprMeHsTh 3HaHKS K PEIICHUIO 3aa4.
COCTOSIHUSI BEIL[ECTBa»
DJIeKTpHYECKHe H MATHUTHBIE siBJieHus (31 u)
DiiekTpHYecKue ABJaeHus: (284acoB)

24/1 Onexrpuszanus ten. /[sa | Dnexrpusanus ten. J[Ba pona 3apsaos. OOBACHATH B3aUMO/ICHCTBHE 3apPSIKEHHBIX TEN U
poza 3apsaoB. B3aumozeiicTBre 0lHOMMEHHBIX U pa3HOUMEHHBIX CYLIECTBOBAHUE JIBYX POJIOB JEKTPUUECKUX 3aPSIO0B.
B3aumoneiictBue 3apSOHKEHHBIX TEIL
3apsKEHHBIX Tell.

25\2 ONEeKTPOCKOII. YcerpoiictBo anektpockorna. [Tonarue 06 OOHapyXUBaTh Ha3JIEKTPU30BaHHbIE TEIA,
DIIEKTPUYECKOE MOJIE. anekTpuueckoM noiie. [lose kak ocoOblit BUA anekTprdeckoe nose. [101p30BaThCs 3JIEKTPOCKOIIOM.

MaTepuHu. OmnpenensaTe U3MEHEHUE CUIIBL, JEHCTBYIOIIECH Ha
3apsHKEHHOE TEJIO MPU yIAJCHUH U TPUOIMKEHUH €r0
K 3apsSDKEHHOMY Tely.

26\3 Jenumocts JlenuMocCTh 3JEKTPUUECKOro 3apsiia. DIEKTPOH — OO6mbsacHsaTs onbIT Moddhe — Munmnukena. J[oka3piBaTh
AIIEKTPUYECKOr0 3apsiia. | YacTHIA C HAUMEHBIIUM JJIEKTPUIECKUM 3aPSIIOM. CYILIECTBOBAHHE YaCTHUIl, UMEIOIINX HAUMEHBIITHH
OnektpoH. CTpoeHue Enununna snextpuueckoro 3apsina. CTpoeHue atoma. | aneKkTpudeckuii 3apsia. OObsICHATh 00pa3oBaHHE
atoma Crpoenue atomHoro siapa. Heirponsl. [IpoToHs!. MIOJIOKUTENIBHBIX U OTPULIATENIBHBIX HOHOB.

Monenu aToMOB BOAOpPOAA, Tenust, TUTusL. MoHbI. [TpuMeHSATh MEXKIPEAMETHBIE CBSI3U XUMHH U PU3UKH
JUIs OOBSICHEHUSI CTpOEHUsI aToMa. PaboTaTh ¢ TeKCTOM
yueOHHKa.

27/4 OObscHeHne OOBbsicHeHNE Ha OCHOBE 3HaHUU O CTPOEHUH aToMa OOBACHATH JIEKTPU3ALUIO TEN IPU
AIIEKTPU3AIUH TEI AJIEKTPU3AIMU TEJI IPU COMPUKOCHOBEHUH, COIPUKOCHOBEHUU. Y CTAaHABIIMBATh

repeiayy 4acTu 3apsijia OT OJJHOTO Teja K JPYroMy. nepepacrpezesieHue 3apsiia Ipu Iepexoie ero ¢
3aKOH COXpaHEHUs HIEKTPUIECKOTro 3apsa. HA’JIEKTPU30BAHHOI'O TeJla Ha HE HAadJIeKTPU30BaHHOE
IIPU COTPUKOCHOBEHHUHU.

28/5 [TpoBoaHUKH, JleneHue BeIIecTB MO CIOCOOHOCTHU MPOBOIUTH Ha ocHoBe 3HaHMii cTpoeHUst aTOMa 00 BSACHATH
MOJTYTIPOBOAHHUKY H AIIEKTPUYECKHI TOK Ha MPOBOJHUKH, CYIIECTBOBAHHE MPOBOJIHUKOB, TIOJIYIIPOBOJHUKOB H
HEMPOBOJHUKU MOJIYITPOBOAHUKH JUAJIEKTPUKU. XapaKkTepHas TUAIIEKTPUKOB. [IpUBOIUTE TpUMEPHI TPUMEHEHUS
AJIEKTPUYECTBA. 0COOEHHOCTb MOJYIPOBOIHUKOB. MIPOBOTHUKOB, TTOJTYITPOBOTHUKOB M TUIJICKTPHUKOB B

TCXHUKEC, MPAKTUICCKOTrO MIPUMCHCHU A
MOJTyNIPOBOAHUKOBOr0 uona. HabmogaTte paboty
HOJYTIPOBOJHUKOBOT'O THOAA.




29/6

DIJIEKTPUYECKUN TOK.
Hcrounuku
ANEKTPUUECKOT O TOKA.

DNIEKTPUYECKUI TOK. Y CIIOBHS CYIIECTBOBAHMS
NEKTPUUECKOr0 TOKA. VICTOYHUKY 37K TPUUECKOro
TOKA.

OOBACHATH YCTPONUCTBO CYyXOI'0 I'aJIbBAHUYECKOTO
anemeHTa. [IpuBOAUTE IpUMEpPBI UCTOYHUKOB
NEKTPUUECKOr0 TOKa, O0BACHATH UX HA3HAUECHHUE.

30/7 DneKTpudecKas 1emnb u DJIeKTpUYecKast IIeNb U €€ COCTABJISIOIINE YaCTH. OOBACHATH HA3HAYEHNE HUCTOYHNKA TOKA B

€€ COCTaBJIAIOLIME YacTH | Y CIIOBHBIE 0003HAUEHUS, IPUMEHSIEMbIE HA CXEMax AIIEKTPUUECKOH 1ienu. Pa3nuyars 3aMKHYTYIO U
ANEKTPUYECKHUX Ierneil. Pa30MKHYTYIO 3JIEKTpHUeckue 1enu. Paborats ¢
TEKCTOM y4eOHHKa.

31/8 DNEeKTPUYECKUH TOK B [Tpupona 3J1eKTpUUECKOr0 TOKA B METaJlIaXx. OOBACHATH 0COOEHHOCTH NMEKTPHUUECKOro TOKA B
Mmeraiax. Jeicreus CKopocTh pacpOCTpaHEHUs IEKTPUUECKOr0 TOKa B | MeTajulax. [IpuBoanuTs IpUMepsl XMMHYECKOTO U
IEKTPUYECKOr O TOKA. npoBonaHuke. IIpespaiienue sHepruu TEIIOBOr'O 1€ CTBUS 3JIEKTPUYECKOIO TOKA U UX
Hanpasnenue AJIEKTPUUECKOI0 TOKA B IPYT'He BUIbI SHEPrUH. UCIOJIb30BaHUE B TeXHUKE. OOBSICHATH TEIUIOBOE,
IEKTPUUECKOT O TOKA. HampasiieHue 371eKTpu4ecKoro Toka. XMMHYECKOE U MarHUTHOE JIeHCTBUE TOKA.

32/9 Cuia Toka. EnnHuAnb Cuita Toxka. MHTEHCHBHOCTB 3J1EKTPUYECKOr O TOKA. OOBACHATH 3aBUCUMOCTb HHTEHCUBHOCTH
cuJIbl TOKa. M3mepenue dopmya 1l onpenesaeHust cuibl Toka. EquHuist NEKTPUUECKOr0 TOKa OT 3apsiia U BPEMEHHU.

CWIbI TOKa. AMriepmerp | cuiibl Toka. HazHauenue amnepmerpa. Bxirouenune PaccuutsiBaTh 110 opmyJie cuity Toka. Beipakath
amnepMmertpa B 11enb. OnpezneneHue LeHbl 1eIeHus CHJIy TOKa B Pa3JIMYHbIX EAMHHUIIAX U3MEPEHHUS.
€ro IIKaJbl. Onpenenarts 1eHy AeIeHNs aMIIEpMETpa U
raJbBaHOMETpA.
33/10 JIaGopaTopHas paboTta JlaGopartopHas padora Ne5 «CoOopka asiekTpuueckoi | BxitouaTs amnepmetp B 11enb. YepTUTH cXeMbl
Ne5 LEIHA U U3MEPEHUE CUIIBI TOKA B €€ Pa3IuYHbIX IEKTpUYECKON Lienu. M3MepsTs cruily Toka Ha
y4acTKax» pa3IMYHBIX yyacTKax nenu. PaboTarte B rpymre.
34/11 dneKkTpuyeckoe DnexTpruyecKoe HalpsbkeHue. EnnHuIel Ananu3upoBaTh TaOJIMUYHBIE JaHHBIE, pa0OTaTh C
HanpAXeHue. HanpspkeHus. PopMyiia i olpeneseHus TEKCTOM yueOHMKa. PaccuuThIBaTh HANPsKEHUE 110
BonbTmeTp. M3mepeHve | HampsokeHus. M3mepeHue HanpshkeHust bopmyie.
HanPsAKEHUS. BOJIbTMETPOM. BKiItoUeHHE BOJIIBTMETPA B LIENb Onpenenarts 1eHy AeneHus BoabTMeTpa. YepTuTh
OIpe/IeJICHHE LIEHBI JEIEHUs BOJIbTMETPA. CXEMbI JIEKTPUYECKOM LIETH.
35/12 NabopaTtopHas paboTa JlabopaTtopHas paborta Ne6 «M3mepenue HanpspkeHust | CoOupaTh dIEKTPUYECKYIO 1IeTb, U3MEPATh
No6 Ha Pa3IMYHbIX Y4aCTKax 3JIEKTPUUECKOH LIem» HaNpsHKEHHE, M0JIb30BaThCS BOJILTMETPOM. UepTUTh
CXEMBI JIEKTPUYECKON LIEeNH.
36/13 DnexTpudeckoe DnexTpuyeckoe conpoTupieHue. Onpenenenue OOBACHATH NPUYMHY BOSHUKHOBEHHUSI CONTPOTHUBIICHUS.
COIIPOTUBJICHUE OIBITHBIM ITyTEM 3aBUCHUMOCTH CUJIBI TOKA OT Ctpoutb rpaduK 3aBHCUMOCTH CHJIbI TOKA OT

MPOBOAHUKOB. EMHUIIBI

HaIpsKCHUSA IMPU MOCTOAHHOM COITPOTUBJIICHUU.

HaIpsKCHUA.




CONPOTUBJICHHS. [Ipupona 371eKTpHYECKOro COpPOTHUBIICHUSI.

37/14 3akon Oma nms ydacTka | YCTaHOBJICHHE HA OMBITE 3aBUCUMOCTHU CHJIBI TOKA OT | YCTaHABJIMBATh HA OIBITE 3aBUCHMOCTh CHJIBI TOKA B

LETIH. COMPOTHUBIICHUS IIPU TIOCTOSHHOM HAIpSDKEHUH. IPOBOJHHUKE OT CONPOTHBIICHHS 3TOTO IPOBOJHUKA.
3akoH Oma J1s1 yyacTKa LIETH. 3anuceiBaTh 3aKkoH OMa B Bujie popmyJsl. Pemate
3a/1a4n Ha 3aK0H OMma.

38/15 Pacuer compotuBnenust | COOTHOMIEHHUE MEXKYy COMPOTUBICHHEM HccnenoBath 3aBUCUMOCTD COMPOTUBIICHUS
MPOBOJHMKA. YI€TbHOE | MPOBOAHMUKA, €r'0 JIIMHOM U TUIOIIAAbI0 TIONEPEYHOTr0 | MPOBOAHMUKA OT €r0 JUIMHBI, IJIOIIA ! TTOIIEPEYHOro
COIIPOTHUBJICHHE. ceueHHs. Y IenbHOe conpoTuBieHue. @opmyna as CEYeHMs M MaTepHaja NpoBOJHHUKA. Bbraucnars
Peocratsl. pacdera CONPOTUBIICHUS TPOBOTHIKA. AHAIIN3 yIEIbHOE COMPOTHBIIEHUE TPOBOIHUKA.

TaOJIUIbl YUEOHMKA.
39/16 Peocratsr. [IpuHuun nelicTBUS U HA3HAYEHUE PeocTaTa. CobupaTth 3neKTpUUecKyto 1enb. [lonp30BaThes
Jlabopatopnas paborta Ne | JlabopaTopHnast pabota Ne 7 «PerynupoBanue cuiibl pPEOCTaTOM /ISl PETyJIMPOBAHUE CHIIBI TOKA B IEMH.
7 TOKA PEOCTATOM» Paborats BBI rpymie.
40/17 Pemenue 3agau Pemenune 3anau Ha 3akoH Oma U1 y4acTKa Lenu. UepTUTh cXeMBbl 2JIEKTPUUECKOH 1ienu. PaccuuTeiBaTh
JJIEKTPUYECKOE COMPOTUBIICHHE.

41/18 JlabopaTtopHas pabdota Ne | JlabopaTtopnas paborta Ne 8 «/3mepenue CobupaTh IEKTPUUYECKYIO LeTb. 3MepsaTh

8 CONPOTUBJICHHSI IPOBOJHUKA MTPH ITOMOIIU CONPOTUBIICHHE MTPOBOJHUKA TIPY TTOMOIIH
amIepMeTpa 1 BOJIbTMETpay amrepMmeTpa u BonbTMeTpa. [IpenctaBasaTs
pe3ysbTaThl U3MEPEHHH B BUJIE TaOIHII.

42/19 ITocnenoBatenbHOE [TocnenoBarenbHOE CONPOTUBIICHUE POBOIHUKOB. [IpuBOIUTH IPUMEPHI TPUMEHEHUS
COCMHEHHE ConpoTHBIEHNE TOCTEI0BATENFHO COSMHEHHBIX MIOCTIEIOBATEIbHOIO COeAMHEHUS TPOBOIHUKOB.
MIPOBOTHHKOB npoBOAHUKOB. CHJla TOKA W HANIPSHKEHUE MTPH CoOupaTh 1enb A U3y4eHUs MOCIe0BaTeIbHOTO

MIOCTIEIOBATEIbHOM COEANHEHHUH. COEJIMHEHHS TPOBOJTHUKOB.

43/20 [TapannensHoe [TapanienbHOE CONMPOTHUBIIEHUE MTPOBOJHUKOB. [TpuBOAUTH IPUMEPHI TPUMEHEHHUS TAPAIIIICIIBHOTO
COCIMHEHHE ConpoTHBIIEHKE TOCIE0BATEIFHO COTUHEHHBIX COeMHEHHsI MTPOBOJHUKOB. CoOMpaTh Lenb A
MIPOBOTHIKOB npoBOAHUKOB. CHlla TOKa W HANIPSHKEHUE MTPH U3yUYEHUS MapajlyIeIbHOIO COEAMHEHMSI IPOBOAHHUKOB.

napauieJIbHOM COETUHEHHH.

44/21 PeweHune 3agay CoennHenune npoBoJHUKOB. 3akoH Oma i1 yuacTka | PaccumThiBaTh CHly TOKa, HAIPSDKEHUE U

LEIH. COIIPOTUBJICHHE IIPU ITOCIEA0BATEIBHOM U
napasuieJIbHOM COCAMHEHUH NTPOBOIHUKOB.

45/22 Kontponbhas padota KonTponbhas pabota no tTeMmaMm «NeKTpUUYECKUI [IpuMeHATh 3HaHMA K PELICHUIO 3a1a4.

Tok. Hanpstxenne», «ConporuBnenue. CoennHeHHE
TIPOBOJTHHKOB)
46/23 PaboTa u MoutHOCTH PaGora snextpuueckoro Toka. @opmyna nis pacuera | PaccunTeiBaTh paboOTy M MOITHOCTH DJIEKTPHUECKOTO




QJICKTPUUCCKOI'O TOKA.

paboThI TOKa. MOITHOCTD 3JIEKTPUYECKOTO TOKA.
Enuauiel paboThl 1 MOITHOCTH. AHAJIN3 TA0JIHI]
MOILIHOCTH.

TOKa.
BI)Ipa)KaTB CAMHUIY MOIIHOCTHU Y€PE3 CAUHHUIIBI
HAIIPAKCHUA U CUJIbI TOKA.

47124 JlabopartopHas padota Ne | JlaGopaTopnas padota Ne 9 «/3mepenne momHocT | M3MepsiTh MOIIHOCTH B pabOTy TOKA B AJIEKTPUUYECKOM
9 1 pabOThI TOKA B AJICKTPUUECCKOM JIAMIIE) JaMTIIe TIPY TTOMOIIIXA aMIIepMEeTpa M BOJIbTMETPA.

48/25 HarpeBaHue ®opmyia 1151 pacyera KOJIWY€ECTBA TEIIOTHI, OOBsACHATH HarpeBaHUE IPOBOAHUKOB C TOKOM C
NPOBOAHMKOB BBIJICJISFOIICTOCS B MTPOBOTHUKE MPU MTPOTEKAHUH 110 | TIO3UITUU MOJIEKYJIIPHOTO CTPOSHUS BEIECTRA.
3/1EKTPUYECKMM TOKOM. HEMY 3JIEKTPHYECKOTO TOKa. PaccuuThiBaTh KOIMUYECTBO TEIUIOTHI, BBIACISFOIIETOCS
3akoH [Koyna-fleHua. 3akoH /[[xoyinsa-Jlenna. B [IPOBOJIHUKE IPU IPOTEKAHUU 10 HEMY

AJIEKTPUY ECKOI'0 TOKA.

49/26 Jlamna HakaiMBaHUS. Pa3nuuHnblie BUABI JamI, UCOJIb3YEMBIE B Pa3znnuate no npuHUMNIYy AEHCTBUSA JaMIIbI,
DNEeKTpUYECKre OCBEIICHUU. Y CTPOMCTBO JTaMIIbl HAKAJIMBAHUSI. MCIOJIb3yEMbI€ JUIsl OCBEIICHUS, TPEAOXPAHUTEIN B
HarpeBaTelbHbIC TennoBoe aeicTBUE TOKA. DIEKTPUIECKUE COBPEMEHHBIX NTpUOOpax.

PUOOPBHL. HarpeBaTelbHbIe TPUOOpHI. [IprunHbI Meperpy3Ku B
Kopotkoe 3ambikaHue. LEeNU U KOPOTKOro 3aMmbikanus. [Ipenoxpanurenu.
[Ipenoxpanurtenu

50/27 Konpnencatop. Oueprust | Kongencatop. D1eKTpoeMKOCTh KOHEHCATOpPA. OOBsICHATh HA3HAUYEHUE KOHJEHCATOPA B TEXHUKE.
AJIEKTPUY ECKOT O MOJISt Pabora snekTprueckoro mosns. JHeprus OOBACHATH CIIOCOOBI YBETUUEHHUS U YMEHBIICHHS
KOHJIEHCcaTopa AJIEKTPUYECKOT 0 MOJIsl KOHJeHcaTopa. EnuHuIib! €MKOCTH KOHeHcaTopa. PaccunThiBaTh

AIEKTPOEMKOCTH. AJIEKTPOEMKOCTh KOHJIEHcaTopa, paboTy, KOTOPYIO
COBEpILAET AJIEKTPHUUECKOE M0JIe KOHIeHcaTopa,
SHEPTUI0 KOHJICHCATOPA.
51/28 KonTponsHas pabdora. KonTponbsHas pabora o Temam «Pabora u [IpuMeHsTh 3HaHHS K PEIICHUIO 3a7a4.
MOILHOCTb 3JIEKTPUUYECKOI0 TOKa», «3akoH oy
—Jlenmay
\ DJieKTpOoMarHuTHbIE siBjeHusi (5 yacoB)
52/1 MarnuTHoe€ 1nose. MarnuTHoe 1osie. Y cTaHOBJIEHUE CBA3U BbIsICHUTB CBSI3b MEXKY 2JIEKTPUUECKUM TOKOM U
MarnuTtHoe mone ANEKTPUUECKUM U TOKOM U MATHUTHBIM IOJIEM. MarHUTHBIM osieM. OOBSCHATH CBSI3b HAIPABICHHUS
NpPAMOTO TOKA. OnbIT Opcrena. MarHUTHOE OJI€ TPSIMOrO TOKA. MAarHUTHBIX JJUHUA MarHUTHOT'O MOJISI TOKA C
MarauTHbIC THHHUH. MarHuTHbIC TUHUU MarHUTHOTO TOJIS. HarpaBJICHEM TOKa B IpoBOAHUKE. [[puBouTh
MIPUMEPHI MATHUTHBIX SBJIICHUM.
53/2 MarxauTtHoe moje MarauTHOE€ 110JIe KaTyImKi ¢ TOKOM. CriocoOb! Ha3zsiBaTh crtocoObI yCUIIEHUSI MATHUTHOTO ICHCTBUS

KaTyIIIKA C TOKOM.
DJIEKTPOMArHuThl U UX

HU3MCHCHUA MarHuTHOI' O I[eﬁCTBI/ISI KaTyIIKHU C TOKOM.

DNEKTPOMArHUTHI U UX TPUMEHEHHE.

KaTyILIKH ¢ TOKOM. [IpruBOIUTE mprMeEpBI
WCIOJIb30BAHUS JIEKTPOMArHUTOB B TEXHUKE, OBITY.




IIPUMEHEHUE.

54/3 [TocTosiHHBIE MArHUTHI. [TocrosiHHbIe MarHUTHL. B3anmopeiictBue MarouuToB. | OOBACHATH BOSHUKHOBEHHE MATHUTHBIX OYpb,
MarnuTHoe nose OOBbsicCHEHNE NPUYUH OpPUEHTALIUH OIUJIOK B HaMarHuyuBaHue xenesa. [lomydars KapTUHBI
MOCTOSSHHBIX MATHUTOB. | MarHUTHOM 110Jie. MarHUuTHOE MOJIE 3eMJIH. MarHMTHOTO I10JIS [T0JIOCOBOTO M 1yT000pa3Horo
MaruuTtHoe nosue 3emMiu. MarHuToB. ONUCHIBATh ONBITHI IO HAMAarHUYHWBAHUIO
xKesesa.
55/4 JleiicTBrie MArHUTHOTO JlelicTBHEe MAarHUTHOTO TOJISI HA IPOBOJHUK ¢ TOKOM. | ONHCHIBaTh €N CTBUS MAarHUTHOTO MOJISI HA
TMOJIsI HA TPOBOJIHUK C JlaGopaTtopnast pabota Ne 10 «3y4ueHue nericTBus MPOBOJAHUK C TOKOM.
TOKOM. MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM»
JlaGoparopHas pabora Ne
10
56/5 DJIEKTPOABUTATENb. VYCeTpoiicTBO M PUHLIMT A€ CTBUS OOBICHATH TPUHIIUT AU CTBUS DJICKTPOABUTATENS U
JlabopaTopHas pabota Ne | siexTpoaBHUraTess MOCTOSHHOTO TOKA. oOnactu ero nmpumeneHus. [lepeuncnats
11 JlaboparopHas pabora Ne 11 «M3yuenue aBurarens IIPEUMYILECTBA YJIEKTPOJBUTATENIEH 10 CPAaBHEHHUIO C
MOCTOSTHHOI'O TOKa (Ha MOJIEIIN )» tenaoBbiMH. COOMpaTh DJICKTPUUCCKHI JIBUTATEIIh
MOCTOSTHHOT'0 TOKa (Ha Mojein). OnpeaensaTh
OCHOBHBIE JIETAJIU AJIEKTPUUECKOTO IBUTATEIIS.
PaboTats B rpymnre.
| DileKTpOMArHUTHDBIE KOJIeGaHus U BoJHbI (12)
57/1 Hcrounuku ceera. Hcrounnku cBeta. EcrecTBeHHBIE M HCKYCcCTBEHHBIE | HabmogaTh mpsiMOIMHEHHOE pacpoCTpaHEeHUE CBETA.
PacnpocTtpanenune cBeTa. | HCTOUHUKH cBeTa. TOUEUHBIM HCTOUYHUK CBETA U OOBsIcHATH 00pa30BaHKME TEHU U MOTYTEHHU.
cBeToBOM syu. [IpsiMmonnHeliHOe pacpocTpaHeHue [TpoBOAUTH M CCIIEOBATENHCKUI SKCIIEPUMEHT 1O
CBETa. 3aKOH MPSMOJIMHEIHOTO pacpoCTpaHEeHUS MOJTyYEHHUIO TeHH U IOy TEHH.
ceeTa. O6pa3oBanue TeHU U noayTeHu. CoTHeYHoe
1 JIYyHHO€ 3aTMEHMUSI.
58/2 Bunumoe aBuxenue Bunumoe asuxenue ceetuin. [IBmxenne Connua no | Haxonuts [Monsipayto 3Be3ay B co3Be31UU OOMBIION
CBETUII SKIMNTHKE. 301uakanbHble co3Be3aus. ®aspl JIynbl. | menBenuusl. Mcnonb3ys kKapTy NOABUKHOTO
[Ternneobpa3Hoe TBUKEHHUE CBETHUIL. 3BE3/IHOT0 HeOa, OMpeeNsaTh MOJ0KEHHE MIIaHeT.
59/3 Otpaxxenue cBeTa. 3akoH | SIBieHust, HaOIOJaeMble MpU MaeHUH JTyda cBeta Ha | HaOmonate oTpakenue cBera. MccienoBath

OTPaXXKEHUS CBETA.
[Tmockoe 3epkano.

rpaHulLly pasjena AByx cpel. OTpaxeHue cBera.
3aKkoH oTpakeHus cBeta. OOpaTUMOCTh CBETOBBIX
JTy4el. 3epKajlbHOE U PACCETHHOE OTPaXKEHHUE.
[TocTpoenune n300paxeHus mpeaMera B INIOCKOM
3epkane. MHIMOe n300pakeHue.

CBOICTBA N300paKeHUS B 3€pKaJe.




60/4

JlabopaTopHas pabota Ne
12

JlabopaTopnas pabora Ne 12 «MccrnenoBanue
3aBUCHMOCTH YTJIa OTPa)KEHUS OT yIJia aJCHUs
CBETa.

[IpoBoaNTh HcCaEI0BATENBCKUM SKCIIEPUMEHT IO
U3YUYEHUIO 3aBUCUMOCTH yTJla OTPa)KEHHS CBETa OT
yria najgenus. Paborats B rpymre.

61/5 [Ipenomnenue cera. OnTuyeckas IOTHOCT Cpebl. SIBleHne Ha6mronaTts npenomienue ceeta Paborate ¢ TekcTOM
3aKOH MpPETOMIICHUS npenoMieHus ceera. COOTHOIIEHNE MEXTy YTIIOM yueOHuKa. HabmogaTh sKCepuMenT 1o
CBETA. NaJCHUS U YIJIOM PEIOoMIIEHUS. 3aKOH IPEJIOMIIEHHUIO CBETA IIPU NIEPEXOE U3 BO3/1yXa BBOAY.
npenoMieHus cera. [lokasarens npeaomiaeHus AByX
cpexn.
62/6 Jlabopatopnas pabota JlabopatopHass  padota Nel3  «MccnenoBanue | [IpoBOAUTH HCClIe0BATEIbCKUN SKCIIEPUMEHT 10
Nel3 3aBUCUMOCTH yIja IPEJOMJIEHHS OT yria NaJeHus | IPEeJIOMIICHMIO CBETa IIPU IEpPEeX0/ie U3 BO3AyXa B
CBETA.» creko. [lenats BoiBoAbI. PaboTraTs B rpymnie.
63/7 JIunzel. OnTHyeckas JIun3el, uX pu3HUecKre CBOMCTBA X Paznuuate nuH3BI 0 BHEHIHEMY BUAy. Onpenensith
CHJIa JINH3HIL. xapakTepuctuku. @okyc muH3bl. POKycHOE Kakasi U3 JBYX JIMH3 C pa3HbIMU (POKYCHBIMU
pacctosinue. Ontuyeckas cuiia TUH3bL. ONTHYECKHE | PACCTOSHUSAMHU J1aeT Oonbliee yBeTuIeHHE.
PUOOPBHI.
64/8 N3ob6paxenus, naBaembie | [locrpoenune n3o0pakeHuit mpeamera, CrpouTth U300paxeHus JaBaeMble JMH30M IS
JIMH30H. pacIoI0kKEeHHOr0 Ha Pa3HOM PAaCCTOSIHUM OT (hOKyca | CiIydaeB: MPEAMET HaXOAUThCS MEXIY (HOKYyCOM U
JIMH3BI, 1aBaeMbIX coOMparoIiel U paccenBaromeit JBOMHBIM (OKYyCOM, 32 ABOMHBIM (OKYCOM, B IBOITHOM
TMH3aMH. XapaKTepuCTHKA N300 paK eHUs, doxkyce.
MOJyYEHHOI0 € IIOMOIIBIO JIMH3BL. Vcnonb3oBaHue
JIMH3 B ONITHY€CKUX IPUOOpaXx.
65/9 JIaGopaTtopHas padota Ne | JlabopaTtopHas padorta Ne 14 «Ilonydenune N3mepsaTh GOKyCHOE pacCTOSHUE U ONITHYECKYIO CUITY
14 M300pakEHUN C TOMOILBIO0 COOMparOIIel JTMH3bDY JUH3Bl. AHAJIM3UPOBATh MOTYUYEHHBIE IPU TIOMOIIN
JMH3BI N300pakeHUs], AenaTh BbIBOABL. [IpencraBisaTh
pe3yJabTaT B BUJie Tabiauu. PaboraTts B rpymie.

66/10 Pemrenne 3agau. Pemrenue 3ama4 Ha 3aKOHBI OTPAKEHUS U [TpuMeHSTH 3HAHKS K PEMICHUIO 3329 Ha TOCTPOCHUE
[Toctpoenue MPEIOMJICHHSI CBETA, TOCTPOCHHSI U300pak eHU n300pakeHUH, 1aBaeMbIX IJIOCKUM 3€PKaJiOM U
U300pa’keHuH, MOJYYEHHBIX C MOMOUIBIO TUIOCKOTO 3epKaa, JMH30H.

MTOJIYYCHHBIX C TIOMOIIBI0 | COOMpAIOIEl U PacCEHBAIOIICH JIMH3.
JIMH3BL.
67/11 I'na3 u 3penue Crpoenue rinaza. OyHKIUH OTAETbHBIX YacTel Tena. | OOBACHATH BOCIPHUATHE U300paKEHUS TIIa30M

dopMmupoBaHue N300paKEHHsI HA CEeTYAaTKe IJ1as3a.

yenoBeka. [[puMeHsITh MeXIPEeIMETHBIE CBSI3U
bu3uKy 1 OMOOTUU 111 OO BSICHEHHSI BOCTIPUSITHS
M300paKECHUS.




68/12

Kontponbhas padota

KonTtponshas pabota 1o Teme «3aKOHBI
MPETIOMJICHHS U OTPAKCHUS CBETA»

[IpumeHsATs 3HaHUSA K PELICHUIO 3a7a4

KasiennapHo-teMaTuueckoe mianupoanue ¢usuka 9 kiacc

Nen/m | mata Tema DneMeHThl COlepKAHUS Buner nestensHOCTH (Ha ypOBHE Y4EOHBIX JEHCTBUIN)
Mexannueckue sisjienus (30uacoB)+ 2 yaca u3 pezeppa
3akoHbI B3auMoaeiicTBUs U ABH:KeHHus Tea (204)+ 2 yaca u3 pezepBa
1/1 MarepuaibHasi TOUKa. Onucanue ABWKEeHHS. MaTepralibHas TOUYKa Kak HaGnronaTh 1 onuchIBaTh MPSIMOJIMHEHHOE U PABHOMEPHOE
Cucrema orcuera. Mojenb Tena. Kputepuu 3aMeHsl Tena MaTepuanbHol | nBrkeHre. OO0CHOBBIBATH BOZMOKHOCTH 3aMEThI Tella
toukoil. [loctynarensHoe nuxkenue. Cucrema MaTepUAIBHOU TOYKOM.
OTCYeTa.
2/2 [Tepemenienue. BexTop nepemenieHuss 1 HEOOXOIUMOCTh €ro [IpuBOaUTH MpUMEpPBL, B KOTOPBIX KOOPAHHATY
Ompenenenue BBEACHUS JJIs1 OPEACIEHUS MOJI0KEHUS JBIKYILETOCS Tela B JI000M MOMEHT BPEMEHU MOXKHO
KOOPJMHATHI JBUXKYIIETOCS Tejia B TF0OOH MOMEHT BPEMEHHU. OIpPEAENNTb, 3Hasl €ro KOOPJIANHATY HAYaJIbHYIO0 KOOPANHATY
JBUKYILErocs Tea. Paznuune Mexnay NOHSATUSIMH «IIYTb» U 1 COBEPILIEHHOE UM 32 JaHHOE BpeMsl lIepeMelleHue, 1
«mepeMelneHue». Haxoxnenre KoopAMHAThL TeJla IO | HENb3s, €CJIM BMECTO MepEMEIEHU 3a/1aH MYTh.
€ro Ha4YaJIbHOW CKOPOCTH M MPOEKLUHU BEKTOpA OnpenensiTe MOYJIb U IPOEKLIUH BEKTOPOB HA OCh.
NIEPEMEIICHUS.
3/3 [Iepemenienue npu Jnst npsAMOIMHEMHOro paBHOMEPHOI'O IBUKEHUS : 3anuceiBaTh GOPMYIIBL: JIs1 HAXOXKICHHS TIPOCKIINH U

IIPSIMOJINHEUHOM
PaBHOMEPHOM
JBUKECHUH.

OIpe/ieTIeHNE CKOPOCTH, POPMYJIbI ISl HAXOXKICHUS
MPOEKIUH U MOIYJISl BEKTOpA NEPEMEILICHUS Tea,
dopmyna sl BEIYUCICHUS! KOOPAHHATHI
JBUXKYIIETOCS Tea B TIFOOO0W 3aJaHHBI MOMEHT
BPEMEHH.

MOJTyJIsI BEKTOPA MTePEMEICHUS JIJISl BBIUNCIICHUS
KOOPJMHATHI IBIXKYIIErocs Teja B JIF0OOM 3alaHHBIN
MOMEHT BPEMEHH ; JIOKa3bIBaTh PABEHCTBO MO YISl BEKTOpA
nepeMelIeHNs MPOUIEHHOr0 MyTH U TUTOIIAIN IO
rpauKoM CKOPOCTH; CTPOUTH I'papUKH 3aBUCHIMOCTH




Vx=Vx(t)

4/4 [IpsamonnHeiiHoe MruoBeHHas ckOpocTh. PaBHOYCKOpEeHHOE OObsACHATH GU3NYECKUN CMBICH MOHSATHI: MTHOBEHHAs
PaBHOYCKOPEHHOE JBUKEHHE. Y CKOpPEHUE. CKOpOCTb, YCKOPEHHE; IPUBOAUTH IPUMEPHI
JBUXKEHUE. Y CKOPEHHE. PaBHOYCKOPEHHOT'O IBUKEHMS; 3aITUCHIBATH (POPMYITy IS

OIpENIETICHNs] YCKOPEHUS B BEKTOPHOM BUJE U B BUJE
MPOEKINH Ha BEIOPaHHYIO OCh [ PELIeHHUs 3aj1ay;
BBIpaXaTh JIIOOYIO U3 BXOJSIIUX B HUX BEJIMYUH UEpE3
OCTaJIbHbIE.

5/5 Ckopocthb DopMyJbl AJ1 ONPEAEIEHUS BEKTOPa CKOPOCTH OT 3anuchBaTh (GOPMYJIbl CKOPOCTH IPU PABHOYCKOPEHHOM
IIPSAMOJINHENHOTO BPEMEHHU IIPU PABHOYCKOPEHHOM [IBUKEHUH IS JBYO)KEHUM, YNTATh U CTPOUTH I'PahMKU 3aBUCUMOCTH
PaBHOYCKOPEHHOT'O CIIy4aeB: KOI'la BEKTOPAa CKOPOCTH M YCKOPEHHUs CKOpPOCTHU OT BpeMeHHU. Pemars pacueTHble U KAYECTBEHHBIE
nByokeHus. I'padux COHAIIPaBJICHBI; HAIIPABJIEHBI B IIPOTUBOIOJIOKHbIE 3aJjauu ¢ IpUMEHEeHHEeM (OopMyJI CKOPOCTH NPH
CKOpOCTH. CTOPOHBI. PaBHOYCKOPEHHOM JIBUKEHUU.

6/6 [lepemerienue npu BriBoa hopmyibl iepemelieHns reoMeTpudecKuM PemaTe pacueTHble 3a1a4u ¢ IpEMeHEHUEM (popmyn
MPSIMOJIMHEHHOM MyTEM. MepEeMEIIEHUS [IPH PaBHOYCKOPEHHOM JBUKEHUU.
PaBHOYCKOPEHHOM
JBUKECHUH.

117 Ilepemetienve npu 3aKOHOMEPHOCTH MPUCYIIUE TPIMOIUHEUHOMY HabmronaTe ABMKEHNE TENEKKH C KalleIbHUIIEH; 1eIaTh
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOMY JBMKEHHUIO 0€3 HauaabHOI BBIBOJIbI O XapaKTePe ABMKEHUS TEJIEKKHU; BBIYUCIATh
PaBHOYCKOPEHHOM CKOpOCTH. MOJTyJIb BEKTOPA [TEPEMEILECHUS.

NIBIDKEHNH 0€e3
Ha4aJIbHOW CKOPOCTH.
8/8 JIabopatopHast paboTa JlabopatopHas pabota Nel «MccnenoBanue ITonp3ysick CEKyHIOMEPOM OINPEAEIIATh BPEMS
Nel PaBHOYCKOPEHHOI'O IBUKEHUS O0e3 HauaJbHOi PaBHOYCKOPEHHOI'O JBUKEHUS IIAapHUKa; O PENEIIATH
CKOpPOCTH. YCKOPEHUS IBUKEHUS IIapHKa U MTHOBEHHYIO CKOPOCTb;
IPEACTABIATh PE3yJIbTaThl U3BMEPEHUM U BBIUMCICHUN B
BUJIe TaOuuL ¥ rpadMKoB; 10 IrpaduKy onpenensiTh
CKOpOCTb B 3aJIaHHBII MOMEHT BpEMEHHU; paboTaTh B Iape.

9/9 OTHOCHUTETBHOCTh OTHOCUTENBHOCTH TPACKTOPHH, TIepeMeleH s, myTH, | HaOmroaaTe 1 onuceiBaTh ABM)KEHHE MasiTHUKA B IBYX

JBUKECHUSI ckopocTH. ['eonieHTprudeckas U relMoLeHTpUYecKasl | CHCTeMax OTCYeTa, OJHA U3 KOTOPhIX CBsi3aHa ¢ 3eMJei, a

CHUCTCMBI MU pa, HpI/I‘—II/IHa CMECHBI JTHSJ U HOYH Ha

ApyTas C JICHTOM, IBUKYLIEICSA pAaBHOMEPHO




3emiie (B reIMOIEHTPUUECKON CHCTEME).

OTHOCHUTEIBHO 3€MJIN; CPABHUBATh TPACKTOPHH ,ITyTH,
IIEPEMELICHHUS], CKOPOCTH MasiTHUKA B YKa3aHHBIX CHCTEMaX
OTCYETa; MPUBOAUTH IPUMEPHIL, TOSICHSIOIINE
OTHOCHUTEIBHOCTD JABUKECHUS.

10/10 WNuepumnanbabie cucteMsl | [IpuduHBI ABMKEHUS ¢ TOUKH 3peHust Apuctorens | HaGmogaTe mposiBiieHHEe WHEPLIUH, IPUBOAUTH TTPUMEPHI
orcueta (MCO). IlepBorit | ero mocnemxoBareneii. 3aKoH nHepwd, [1epBoIit MPOSIBJICHUS] MHEPLIUH; PEIIaTh KAUECTBEHHbBIE 3a/1a4l Ha
3akoH HproToHa. 3akoH HproToHa. MIHEepIMaipHbie CHCTEMBI OTCUeTa. | IPUMEHEHHUE EPBOro 3akoHa HeroroHa.

11/11 Bropoii 3akon Herotona. | Bropoii 3akoH Herotona. Ennanna cuiel. 3anuceiBaTh BTOpOH 3akoH HbroToHA B Bue Gpopmyisl ;
pelaTh pacueTHBIC M KaUeCTBEHHBIC 3a]]a4H HAa TPUMCHEHHE
9TOTr0 3aKOHA.

12/12 Tperuii 3akoH HetoTona. | Tperuii 3akon HeroTona. Cuiibl, BOSHUKAIOIIKE TPU HaGronaTh, OonuchIBaTh U OOBSICHSTH OIBITHI,

B3aMMOJEHCTBUU TEJI: a)UMEIOT OJMHAKOBYIO WUTIOCTPUPYIOIINE CIPABEIINBOCTh TPETHETO 3aKOHA
IpUPOAY, O)IPUIIOKEHBI K PA3JIMYHBIM TEJIaM. HeioToHa B Buae GopMyIbl; pemaTh pacyeTHbIE U
KAaueCTBEHHbIE 33]]Ja4l Ha IPUMEHEHHUE ITOr0 3aKOHA.
13/13 CBoOonHOE majieHUe TeJl. | YCKopeHue cBoOOaHOro majacHus. [lageHue Ten B HaGronaTh majieHre OMHUX U TEX )K€ TEI B BO3JyXE U B
BO3/IyX€ M Pa3peKEHHOM MPOCTPAHCTBE. Pa3peKEHHOM MTPOCTPAHCTBE; J1eTIaTh BEIBOJIBI O IBHIKCHHUH
TEeJ C OIMHAKOBBIM YCKOPEHUEM TIpH JACHCTBUU HA HUX
TOJIBKO CHJIBI TSDKECTH

14/14 JIBuxKeHue Tena, YMeHblIeHne MOyJisi BEKTOpa CKOPOCTH MPU HaGumo1aTh ONbITH, CBUETENHCTBYIONIME O COCTOSHUN
OpoI1IEHHOTO IPOTHBOIIOJIOKHOM HalpaBlIeHUH BEKTOPOB HEBECOMOCTH T€JI; CIIeJIaTh BHIBOJ 00 YCIOBUSX, IPH
BEPTUKAILHO BBEPX. HayaJIbHON CKOPOCTH U YCKOPEHUsI CBOOOIHOTO KOTOPBIX T€JIa HAXOJATCSI B COCTOSIHUM HEBECOMOCTH;

najgeHusi. HesecomocTsb.

15/15 JlaGopaTopHas JlaGopaTtopHas pabotaNe2 «M3mepenue yckopeHus YMeTb u3MepATh yCKOPEeHHE CBOOOAHOr0 NaJeHUs
pabotaNe2 CBOOOHOTO TTAJCHHS

16/16 3akoH BcemupHoro 3aKOH BCEMUPHOI'O TSTOTEHUSI U YCIIOBUS €TI0 3anuceiBaTh 3aKOH BCEMUPHOTO TSTOTEHUS B BUJIE
TATOTEHHUSI. NPUMEHUMOCTHU. [ paBUTAalIMOHHAS TOCTOSIHHASL. MaTeMaTUYECKOIro YpaBHEHHUSI.

17/17 Yckopenue csobogHoro | @opmyria s onpeneneHus yeckopeHust ceoobogHoro | M3 3akoHa BCEMUPHOTO TATOTEHHS BBIBOAUTH (hopMymy

najgeHus Ha 3eMie U
JpyTrUX HEOSCHBIX TeNax.
[OTKpbITHE MJIAHET

najieHus. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO
NaJIeHUs1 OT IUPOTHI MECTA M BBICOTHI HaJT 3eMJIEH.

YCKOpEHUSI CBOOOIHOTO MMaICHUsI.




Hentyn u [lnyToH]

18/18 [IpssmonuHeiiHOE 1 VYcnoBue KpUBOJIMHEWHOCTH IBUKEHUSI. [IpuBOANTH TPUMEPBI TPAMOJIMHEWNHOIO U KPUBOJIMHEHHOT O
KPUBOJIMHEIHOE Hampasnenue ckopoctu Tesa mpu ero JBUKEHUS TEJ; HA3bIBATh YCIOBUS ,IPH KOTOPBIX TENa
NBUXKEHUE. [[BukeHune KPUBOJIMHEHHOM JABM)KEHUU (B 4aCTHOCTH, T10 JBUKETCS MPSIMOJIMHEWHO WM KPUBOJIMHENHO; BBIYUCIIATh
TEJa IO OKPYKHOCTHU C OKPYXHOCTH). LIEeHTpOCTpEMUTENBHOE YCKOPEHHE. MOYJIb IIEHTPOCTPEMHUTEILHOI'O YCKOPEHUS BO (hopMyJie
MOCTOSTHHOM 10 MO YJTIO
CKOpOCTBIO.
19/19 Nmnynbce Tena. 3akoH [TpuunHbl BBEZleHUs B HayKy (U3UYeCKOi BenmuuuHbl | J[aBaTh onpeseneHne UMITyJbca Tejla, 3HaTh €ro eUHUILY
COXPaHEHUS UMITYJIbCA. - «UMITyJIbC Tenay. MMnynbsc Tena (popMyIMpOBKa M | H3MEPEHUS; OOBSCHATH, KaKasi CHCTEMa TeJl Ha3bIBAaeTCs
MaTeMaTuyeckas 3anuch).Eqununa uMiyisca. 3aMKHYTOW, TPUBOAUTH IPUMEPBI 3AMKHYTON CUCTEMBI;
3aMKHYyTas cucreMa Tell. Mi3MeHeHue uMIyiabca Tel | 3aluchIBaTh 3aKOH COXPAHSHHS HMITYIThCA.
MpY UX B3aUMOJIecTBUU. BBIBOJ 3aK0HA COXpaHEHUS
UMITYJIbCa.
20/20 PeakTuBHOE NBUXKEHUE. CyIIHOCTh U IPUMEPHI PEAKTUBHOT'O JIBUKECHHUSI. Habmoath 1 00BSCHSATH IOJIET MOJICTH PAKETHI.
PakerTsl. Ha3naueHue, KOHCTPYKIMS U IPUHLAI AEUCTBUSA
pakeTsl. MHOTOCTyTIEeHYaThIe PaKeThl
21/21 BriBog 3ak0Ha 3aKOH COXPaHEHHUs MEXaHUYECKOW dHepruu. BeiBog | PemaTh pacu€THbIC H KaueCTBEHHBIC 3a]]a4H HA TPUMCHCHHE
COXpaHEHUs 3aKOHA ¥ €ro MPUMEHEHHE K PEIICHUIO 3a1a4. 3aKOHA COXpPaHEHUs 3HEPIuy;
MEXaHUYECKOU SHEPIUU
22/22 KonTtponbhas padota KonTponbHas padota 1o reme «3aKoHbI [TpuMeHATh 3HaHUS K PELICHUIO 3a/1a4.
B3aMMOZCHCTBUS U IBUXKECHUS TEID»
\ Mexanuveckue KoJie0aHUA ¥ BOJIHBI. 3BYK. (104acoB)
23/1 Konebarensnoe [Ipumeps! konebaTenbHOro ABMXKeHUs. O0mue Omnpenensats KosedaTeIbHOE JBUKEHHUE IO €r0 IPU3HAKAM;

nBxenne. CBOOOIHEBIE
KoJieOaHus.
KomnebaTenbHbie
CHCTEMEL.

4epThl pa3HOOOPa3HbIX KoyiebaHui. JJunammka
KOJICOAHHI TOPU30HTAIIEHOTO MPY>KUHHOTO
MasTHrKa. CBOOOMHBIE KOeOaHMs, KojleOaTeIbHBIE
CHUCTEMBI, MAsITHHUK.

IIPUBOAUTDH NMPUMEPHI KOJIEOAHU; ONMUCHIBATH AMHAMUKY
CBOOOJIHBIX KOJIEOaHUH MPY>KUHHOTO ¥ MAaTEMAaTHYECKOT O
MasTHUKOB.




MagTHuK.

24/2 Benmmuunsl, AMILIMTY 1A, IEPUOJI, 4acTOTa, aza KojeOaHuH. Ha3piBaTh BeNMUuMHBI, XapaKTepU3yIOIIKe KoaedaTeIbHOe
XapaKTepU3yIoIne 3aBUCHMOCTb MEPHOJA U YACTOTHI JBUKCHHE. 3alUChIBATh (DOPMYITY B3aUMOCBSI3U NIEPHUOA U
KosiebaTesbHOe MasiTHAKA OT JJIMHBI €r0 HATU 9acTOTHI KoyieOaHuit. [IpoBOAMTE SKCIIEPHUMEHTATLHOES
JIBUKCHHE. UCCIIEZIOBAHNE 3aBUCUMOCTH MEPHOJIa KOJICOaHHA

MPY>KHHHOT O MasiTHMKA OT MAacCChl TPy3a U XK ECTKOCTH
TIPY>KHHBI.
25/3 JlabopatopHas pabota JlabopaTopHas paborta Ne3 [TpoBOIUTE MCCIENOBAaHMS 3aBUCUMOCTH TIEPHOJIa (4aCTOTHI)
Ne3 «HccnenoBanue KoJIeOaHUi MasgTHUKA OT JJIMHBI €r0 HUTH; IPECTaBISITh
3aBUCHMOCTH pe3yNbTaThl U3MEPEHU U BBIUMCIICHU B BUJIE TaOJIHIIbI;
nepuoia U 4acTOThI paboTath B rpynie; caymaTh OTYET O pe3ybTaTax
CBOOOJIHBIX KONeOaHUI HUTSHOTO MasiTHUKA BBHITIOJIHEHUS 3a/1aHus TpoekTa «OmnpenencHue
OT JIJTUHBI €r0 HUTHY. KauyeCTBEHHOMN 3aBUCUMOCTHU NepHOAa KoJleOaHmii
MaTEeMaTUYECKOr0 MasTHUKA OT YCKOPEHUS CBOOOIHOTO
TAZICHUSD)

26/4 3aryxaromue konebanus. | [IpeBpaiieHne MexaHH4ecKol YHEPrUu OOBACHATH MPUYHHY 3aTyXaHHS CBOOOJHBIX KOJIeOaHUI;
BeIHyX1ICHHBIE KOJICOATEIILHOW CUCTEMBI BO BHY TPCHHIOIO. Ha3bIBATh YCJIOBHE CYIIESCTBOBAHMS HE3aTYXaIOIINX
Kosie6aHusl. 3aryxaromue Konedanus. BolHyXIeHHbIE KoJIeOaHUH.

Pe3onanc. koneOanus. YacToTa yCTAaHOBUBIIMXCS OOBSACHATH B UEM 3aKIIOYACTCS SBICHUE PE30HAHCA;
BBIHYKJICHHBIX KOJICOaHUH. MPUBOJMUTH MIPUMEPHI TTOJIE3HBIX M BPEIHBIX MPOSBICHUH
VYcnoBus HACTYIUICHHUS U (PU3HYECKast CYIIHOCTD PE30HAHCA U MYTH YCTPAHCHUS MOCIICIHMX.
SIBIICHUS] pe30HAHCa. YYEeT pe30HaHCa B IPaKTUKE.
2715 Pemenue 3agau Mexanuueckue kojaebanus. AMIUTUTYIa, IEPHOJ U Pemats 3amaun ¢ ucnonb3oBaHueM HOpMYI
4yacToTa KoJebaHuil. K0J1€0aTeIbHOr0 ABUKCHHUS.

28/6 PacnpocTtpanenue MexaHu3M pacnpocTpaHeHHs YIPYTuX KoneOaHui. Paznuuate momnepeydHble ¥ TPOJOJIBHBIE BOIHBI; OMUCHIBATD
KoyieOaHuit Mexanndeckue BOJHBI. [lomepednbie ¥ TPOAOAbHBIC | MEXaHU3M 00Pa30BaHMSI BOJIH; HA3bIBATh XapaKTCPHUIYIOIIHEC
B cpeze. Bonnbl. yIpyTue BOTHBI B TBEPIBIX, KUIKUX, U BOJTHBI
[IpononbHbIE U ra3000pa3HbIX cpenax. ¢bu3nyecKre BETUYUHBI.

MIOTIEPEYHbIE BOJHBI.
2917 JlyimHA BOJHBI. XapakTrepuctuku BoyH. CKOPOCTh, JIJTMHA BOJIHBI, Ha3bIBaTh BETMYHUHBI, XapaKTePU3YIOIIHE YITPYTUE BOJHBL;

CxopocTh
pacipoCcTpaHEeHHUS
BOJIHEBI.

4acToTa, nepuoj konedanuii. CB3b MEKIY dITUMU
BEJIMYMHAMH.

3aI1uChIBaTh q)OpMy.]IbI B3aMMOCBA3U MCKAY HUMU




30/8

Ucrounuku 3ByKa.
3BYKOBBIE KOJICOAHUS.
BricoTa u Tem6p 3ByKa.
I'poMKoOCTB 3ByKa.

Hcrounuku 3ByKa-

Tena, koneomomuecs ¢ yactoror 16 I'y —20kI;
yIbTPa3BYK U HHPPA3BYK.

OXO0JIOKaIHSL.

3aBUCHMOCTh BBICOTHI 3BYKa U YaCTOTHI, O
TPOMKOCTH 3BYKa — OT aMILIUTY/Abl KOJIeOaHUH U
HEKOTOPBIX JPYTUX MPUYHUH.

HasbiBaTh 1uana3oH 4acToT 3BYKOBBIX BOJIH; IPHUBOAUTH
pUMEPbI HCTOYHUKOB 3BYKa; MPUBOIUTH 000CHOBAHHUS
TOT'0, YTO 3BYK SIBJISICTCS IMIPOIOJIbHOM BOJHOM; CITYIIATh
NOKJIa] « YIbTpa3ByK U HHPPA3BYK B PUPOJIC, TEXHUKE,
MEIUITMHEY, 3a71aBaTh BOMPOCHI U IPUHUMATh y4acTHE B
00CYXICHUH TEMBI.

Ha ocHOBaHWMH yBH/IEHHBIX OIBITOB BBIABUIATh TUIIOTE3BI
OTHOCHTEIBHO 3aBUCHMOCTH BBICOTHI TOHA OT YaCTOTBI, O
POMKOCTH — OT aMILUTUTY/Ibl KOJIEOAHHI HCTOYHHKA 3BYKA.

31/9 Pacnpoctpanenue 3Byka. | Hanuume cpenbl — HE0OOXOQMMOE yCIOBHE Bb1iBUraTh runotes3sl 0 3aBUCMMOCTH CKOPOCTH 3BYKa OT
3BYKOBbIE BOJIHBI. pacripocTpaneHus 3Byka. CKOpOCTb 3ByKa B CBOICTB cpeJibl M OT €€ TeMIepaTypbl; O0bACHATh, IOYEMY B
CkopocTsb 3BYyKa. pas3NIUYHBIX CpeAax. ra3zax CKOpOCTb 3ByKa BO3PacTaeT C IOBBILLIEHUEM
OTtpakeHue 3ByKa. 9Xo. TEMIIEPaTypPBhl.
3BYKOBOM pE30HAHC. OOBACHATH HAOJIIOTAEMBIH OMBIT 110 BO30YKICHUIO
KoseOaHuil OIHOr0 KaMePTOHA 3BYKOM, HCITyCKaeMbIM
JPYTUM KaMEPTOHOM TaKOH K€ 4YacTOTHI.
32/10 Kontponbshas padoTa. KonrtponsHas pabora «Mexanndeckue kojaedbanus u | [IpuMeHsTh 3HaHUS K PEIIEHUIO 3a/1a4.
BOJIHBI. 3BYK)».
| DyekTpUYecKkne U MArHUTHLIE siBJieHus (10 u)
33/1 MarsuTHOE 10JIE U €ro Wcrounnkn marautHoOro noinsd. I'unoresa Ammepa. JlenaTh BBIBO/IBI O 3aMKHYTOCTH MarHUTHBIX JINHUH, 00
rpagudeckoe I'paduueckoe n300pakeHne MArHUTHOTO TOJIS. oca0IeHnH MoJIs ¢
n300pakeHue. JIvHMM HEOJHOPOIHOI'O U OHOPOJHOIO MATHUTHOIO | YAAJIEHUEM OT IIPOBOJHUKOB C TOKOM.
Heonnoponnoe n OISl
OJHOPOJHOE MarHUTHOE
oie.
34/2 Hanpasnenue Toka u CBs13b HaIlpaBJICHUS JIMHUI MATHUTHOI'O IOJIS TOKA ¢ | POpMyIMpPOBaTh NPaBUIIO IIPABOM PYKH JJIs1 COJIEHOU A,
HaIlpaBJIeHUE JIMHUM €ro | HaIpaBJIEeHHEM TOKa B poBojHuKe. [1paBuiio [IpaBWJIO OypaBUMKa; ONPEAEATh HalpaBIeHUE
MarHUTHOTO MOJIS. OypaBuuka. [IpaBuio npaBoil pyku JiJisi cojaeHou1a AJIEKTPUYECKOr0 TOKa B IPOBOJAHUKAX U HANIpaBJICHUE
JMHUM MarHUTHOTO MOJISL.
35/3 ObHnapyxeHue JlelicTBMEe MarHUTHOT O MOJISI HA IPOBOJHUK C TOKOM | [IpuMEHSTH MpaBUIIO JIEBOM PYKH; ONPENesITh

MAar"dmMTHOIO I10JIA ITO €TI0

Y Ha JBIKYIIYIOCS 3apspKeHHY0 yacTuly. [Ipasumo

HalpaBJICHUE CUIIBL, JEHCTBYIOLIEH HA AIEKTPUUECKUI




JICHCTBUIO HA
AIEKTPUY ECKUN TOK.
[IpaBuio neBoil pyku

JIEBOM PYyKHU.

3apsna, HBH)KyMHﬁCH B MAarHuTHOM I10JIC; OIPECACIIAThL 3HAK
3apsjia U HallpaBJICHUC IBUKCHUS YaCTUIIBL.

36/4 WNHyK1uss MarHuTHOT O NHnykuust MarHuTHOrO 1ojia. Moayib BeKTopa 3anuceiBaTh (GOPMYITY B3aUMOCBSI3U MOJIYJIsl BEKTOPa
noa1. MaruuTHbIN MarHUTHOW UHIAYKIIUU. JINHUM MarHUTHOM MarHUTHOW MHAYKUMU B MarHuTHOrO 1oJsist C MOJYJIEM CHJIbI
TIOTOK. WHAYKIUU. ENMHULBI MATHUTHOW MHYKIUU. F, neiicTByromieit Ha MPOBOAHUK JIMHOM L,
3aBHCHMOCTb MAarHUTHOT'O ITOTOKA, pacmooKEHHBINA MEePHEeHANKYISIPHO JTMHUSM MarHUTHOU
MPOHMU3BIBAIOIET O MJIOIAIb KOHTYPA, OT TJIOIIA N WHIYKIIMHU, U CUJIOM ToKa | B MpOBOJHUKE; OMUCHIBATH
KOHTYpa, OpMEHTAIUHU IJIOCKOCTH KOHTYpa Mo 3aBUCUMOCTh MAarHUTHOT'O MOTOKA OT MHIYKIIMM MAarHUTHOT'O
OTHOILICHUIO K JINHUSIM MarHUTHON MHIYKLIMHU U OT T0JIs1, MPOHMU3BIBAOIIET O IJIOLIAb KOHTYPA, OT €ro
MOJIyJIsl BEKTOPa MarHUTHOM MHIYKIIMM MAarHUTHOTO | OPMEHTALUU 11O OTHOIICHUIO K JIMHUSM MarHUTHOM
TIOJIA. WHIYKIUH.
37/5 SIBneHue OmnbiTel @apanes. [IppunHa BO3HUKHOBEHUS HaGnronaTs 1 OMUCHIBaThH OMBITHI, TOITBEPKIAIOIINE
3IEKTPOMAarHUTHON WHYKIIMOHHOTO TOKa. OnpeneneHue siBJICHUS MOSIBJICHHUE 3JIEKTPUUYECKOr0 MOJISI TPH U3MEHECHUH
WHTYKIUH. AJIEKTPOMArHUTHON MHAYKIMH. TEeXHUYECKOe MarHUTHOIO II0JIS, JIe/IaTh BEIBOIEI.
MIPUMEHEHUE SIBJICHUS.
38/6 Jlabopatopnas pabota JlabopaTopHas paborta Ne4 «3yuenue sBICHUS [TpoBOIUTE MCCIENOBATENHCKHUM SKCIIEPUMEHT 10 U3YUECHUIO
Neq4 3JIEKTPOMArHUTHON WHTYKITAH SIBJICHUS 2JIEKTPOMATHUTHOW MHAYKLIHH; aHAJTU3UPOBATH
pe3yNbTaThl IKCIIEPUMEHTA U JIeTIaTh BRIBOABI; padOTaTh B
rpymnmne
39/7 Hanpasnenus Bo3HMKHOBEHHE HHIYKIIHOHHOTO TOKA B HaburoaTh B3auMo/1€lCTBH € aIIOMMHHMEBBIX KOJIELL C
WHIyKITHOHHOTO AJIOMUHUEBOM KOJIbIIE, TPH U3MEHECHUU MarHuTOM; OOBSICHATh (DU3UUECKYIO CYyTh paBuiia JIeHma u
Toka. [IpaBuo Jlenua. MPOXOASIIEr0 CKBO3b KOJIBIIO MAarHUTHOTO TTOTOKA. dbopmynmpoBath ero. [IpumensTs npaBwio Jlenna u
Onpeznenenne HapaBIeHUsI MHIYKIIMOHHOTO TOKA. MPaBWJIO PaBOM PYKHU JJIsi ONPEAETICHUS HallpaBIeHUS
IIpaBuio Jlenna. MHIYKIIMOHHOI'O TOKA
40/8 SIBnenne camonHAYKUUH. | PU3HMYECKAs CYTh SIBJICHHS] CAMOWHIYKIIUU. HaGnronaTs 1 0OBSICHATH SIBICHUS CaMOMHIYKIIHI
WNHIyKTUBHOCTE. DHEPrysi MArHUTHOI'O IIOJIS TOKA.
41/9 [Tonyuenue u nepenaua | [lepeMeHHBIN 2IIEKTPUUECKUNA TOK. Paccka3piBaTh 00 yCTpPOHCTBE U MPUHITUIIC JICHCTBUS

MIEPEMEHHOT O
ANEKTPUIECKOTO TOKA.
Tpancdopmatop.

DIEeKTPOMEXaHNYECKUI MHIYKIIMOHHBIN FeHepaTop
(xak mpumep-rugporenepatop). [lorepu sHepruu B
JIDII, cnocobb! yMeHbleHus noteps. Hasnauenue,

reHepaTopa MepeMeHHOro TOKa; Ha3bIBaTh CIIOCOObI
YMEHBIICHUS TTOTEPh SICKTPOIHEPTHH MIPU TIepeiade ee Ha
OobIIIN e pacCTOSHUS; PacCKa3bIBaTh O HA3HAUEHUH,




YCTPOMCTBO M MPUHIIUII AEHCTBUSA TpaHChopMaTopa.
Ero npuMmeHeHue npu nepenaye 31eKTPO3HEPrUn.

YCTPONCTBE U IPUHITUIIE W CTBHSI TpaHCHOpPMATOpa U €ro
MIPUMEHEHUU.

42/10 Kontponbshas padota KonTponbhas paboTa o reme « MarHuTHoe 1oJje. [IpMeHsATs 3HaHMS K PELICHUIO 3a1a4.
SIBrieHHE 2EKTPOMArHUTHOW UHIAYKIUK)
DJIeKTPOMAT HUTHBbIE KOJ1e0aHusl ¥ BOJTHBI (8)

43/1 DNEeKTpOMarHuTHOE DNEeKTPOMarHUTHOE I0JI€ M €ro UCTOYHUK. Paznmuune | HaGmromaTh OMBIT IO M3TYYCHHUIO U IPHEMY
oJe. MEXy BUXPEBBIM AJIEKTPUUECKUM U JIEKTPOMArHUTHBIX BOJIH; OMUCHIBATh pa3jInuue MEXy
DNeKTpOMarHuTHbIE INEKTPOCTATUICCKUM IMOISAMH. DJIEKTPOMAarHUTHBIC | BUXPEBBIM AJIEKTPUUECKUM AJIEKTPOCTATUYECKUM IOJISIMH.
BOJIHBI. BOJIHBI: CKOPOCTb, ITOMEPEYHOCTh, IJINHA BOJIHBI,

pUYMHA BO3HUKHOBEHHUS BOJH. [loyuenue u
perucTpanus AEKTPOMArHUTHBIX BOJIH.

44/2 KonebaTenbHblii KOHTYp. | BbicOkO4acTOTHBIE 37IeKTpOMarHuTHelie kojebanus u | HaGmronate cBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS B
[Tonmyuenue BOJIHBI - HEOOXOAMMBIE CPEACTBA JJISI KoJIe0aTeJIbHOM KOHTYPE; JAe/IaTh BBIBO/bI; PEIIATh 3aJa41
JJIEKTPOMAarHUTHBIX ocy1iecTBiIeHUs paauocsszu. KonedarenbHbli Ha ¢popmyiry ToMcoHa.

KoJIeOaHUi. KOHTYP, IOJIy4€HHUE 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.
®opmyna TomcoHa.

45/3 ITpuHUIMTIBI paIUOCBA3U biok — cxema mepenaroniero u IpueéMHOro Paccka3biBaTh 0 MPUHITUIIAX PATUOCBS3U U TEICBUJICHHUS;
U TEJIEBUJCHHUSL. YCTPOMCTB ISl OCYILIECTBIIEHUS PAIUOCBSI3H. cIymath 10Kjiax «Pa3BuTue cpencTs U crocoOoB nepenayu

AMIIMTYAHASI MOLYJISILIMS U IETEKTUPOBAHHE HAa JIaJIeKUe PaCcCTOSHUS C IPEBHUX BPEMEH U J0 HAIINUX
BBICOKOYACTOTHBIX KOJI€OaHUH. TTHE»
46/4 DneKTpoMarHuTHas CBer, KaK 4aCTHBIN Cllyyail 3JIEKTPOMarHUTHBIX HazbiBaTh pa3nuuHble JUana3oHbl 3JEKTPOMAarHUTHBIX BOJIH.
IIpUpOJIa CBETa BOJIH. /[Mana3oH BUAMMOIO U3JIy4eHHUs Ha IIKale
AJIEKTPOMArHUTHBIX BOJIH. YacTHUIIbI
ANEKTPOMATHUTHOTO U3Ty4eHUs- HOTOHBI (KBAHTHI).
47/5 [Ipenomnenue ceeTa. SBnenne nucnepcuu. Paznoxenue 6eyoro ceera B HabGronaTh pasiioxkeHnue 0eJIoro cBera B CIIEKTp MPH €ro

DU3NYECKHUN CMBICI
IoKa3aTels
MIPEJIOMIICHHUS.
Hucnepcus cera. L{Beta
Te.

criektp. [lomyuenne 6enoro cBera myTeM CIOKEHUS
CHEKTpaJIbHBIX LBETOB. L[BeTa Ten. HasHauenue u
YCTPOHCTBO CIIEKTporpada 1 CrieKTpOCKoIa.

MIPOXO0KJIEHUU CKBO3b IIPU3MY U ITOJIydeHue Oenoro cBera
ITyTEM CIIOKEHUS CIICKTPAJIbHBIX [IBETOB C ITOMOIIBIO
JIUH3BI; OOBSCHSTH CYTh U IaBaTh OMPEICICHUS SIBICHUS
JUCIIEPCUH.




48/6

Tumnel onnTUYecKnx
CIEKTPOB.
CrniekTpaJIbHBIN aHAIN3

CIUTOIIHOM U JINHEWYaThle CIEKTPBI, YCIOBHS UX
nosrydeHust. CIIeKTpbI HCIyCKaHUS U MOTJIOIIEHUS.
3akon Kupxroda. ATOMbI- HCTOYHUKU U3TYYCHUS U
MOTJIOLEHUS CBETA.

HaburoaTh crijiomHoN U IMHeHYaThle CIEKTPhI
ucnyckanus. Ha3piBaTh ycioBust 00pa3oBaHus CILIOUIHBIX U
JMHENYaThIX CIEKTPOB MCIyCKaHUSI.

CaymaTts noknan «MeToJ CIEKTpaIbHOrO aHAIN3a U €ro
IIPUMEHEHHUE B HAYKE U TEXHUKE)

4917 JIaGopaTtopHas pabota JlaGoparopHas pabora NeS5 «Habmonenune Haburo1aTh CrijIomIHON U JIMHEHYaThle CIEKTPbl UCIyCKaHUs
Ne5 CIUIOIIHOI'O Y JIMHEWYATOr O CIIEKTPOB MCITYCKAHUSD.

50/8 [Tornomenue n OObscHEeHNE U3ITY4YEHUS U TIOTJIOIEHUS CBETa OOBACHATH U3TYYEHHE U MOIJIOLIEHUE CBETAa ATOMaMU U
UCIIyCKaHUE CBETa aTOMaMH, U IIPOUCXOXKIEHU E JINHENYAThIX CIIEKTPOB | MPOUCXOXKACHHUE JTMHEWUYAThIX CIIEKTPOB Ha OCHOBE
aToMaMH. Ha OCHOBE IIOCTyNaToB bopa. noctynatoB bopa; paboTats ¢ 3amaHUsIMHU, IPUBEIEHHBIMH B
[Ipoucxoxnenue paznene «MToru riiaBsn»

JMHEWYaTBIX CIIEKTPOB.
KBanToBbie siBienus (12 4)
CtpoeHune aTroMa U aTOMHOT0 sijipa (12 yacoB)

51/1 PagunoakTuBHOCTD, Kak CnoxxHbIN COCTaB paii0aKTUBHOT'O U3Ty4YEHUS, OmnuceiBaTh ONBITHI Pe3epdopa: mo oOHAPYKEHUTO
CBHU/IETEIHCTBO anb(a-, Oera -, ramma - yactuipl. Moaens aroma CJIO)KHOT'O COCTaBa PaJl0aKTUBHOIO U3TyYEHUS U MO
CIIO’)KHOT'O CTPOCHHUS Tomcona. OnbiTel Pesepdopna no paccenBanuo HCCJIEZIOBAHUIO C TIOMOIIBIO pacceuBaHus anbda 4acTull
aToma. Monenu atomoB. | anbga yactull. [lnanetapHas moaesns atoma CTpOEHHE aTOMa.

52/2 PannoakTuBHbIE [TpeBparmienue saep Npu paguoakTUBHOM pacraje Ha | OOBICHATH CyTh 3aKOHOB COXPaHEHHsI MacCOBOT0 YU CNa U
IIpEBpALLEHNs aTOMHBIX | IIpuMepe anbda pacnaga paaud. O603HaueHue siep | 3apsaa IpH pajlOaKTUBHBIX PEBPALICHUSAX; IPUMEHATh 3TH
sanep. XMMMUYECKUX 3JIeMEHTOB. MaccoBoe U 3apsa0Boe 3aKOHBI IIPH 3aIIMCHU YPAaBHEHUH SJE€PHBIX PEAKIIHA.

yycia. 3aKOH COXpaHEHUs MacCOBOIO UM CIIa U
3apsaa IpU paMOaKTUBHBIX IPEBPALICHUSAX.

53/3 OKcIepuMEeHTaIbHbIE Hasnauenue, ycTpolicTBO U IPUHLUII 1EHCTBUS OOBsACHATh HA3HAUYEHUE PA3JIMYHBIX METOJ0B PErUCTPALIU
METO/BI UCCIAEAOBAHUS cuetunka ['elirepa u kamepsl Buiibcona YacTUll.
4acTulLl.

54/4 Jlabopatopnas pabota JlabopaTopHas pabota Ne6 «M3mepenue N3mepsaTh MOIITHOCTH 10361 paIualliOHHOTO (oHa

Ne6 «M3mepenne

€CTECTBCHHOI'O pagualiluOHHOI'O (1)OHa JO3UMETPOM»

no3umerpoM. CpaBHMBATh NOJIYYEHHBIN PE3yJbTaT C




€CTECTBEHHOI' 0 HauOOJIbIIUM JIONMYCTUMBIM JUISI YEJIOBEKA 3HAYCHHUEM;
paauanuoHHoro goxa paboTath B TpyIIIE.
JIO3UMETPOM»
55/5 OTKpBITHE IPOTOHA U Bri6uBanue anbda yacTHIIAMH IPOTOHOB U3 sIEP [IprMeHsTh 3aKOHBI COXPAaHEHUS MAaCCOBOI'0 YKCTIa U 3apsiia
HEUTpoHa atoMma asora. Habmronenue JUISL 3aIMCH YPABHEHHUS SIICPHBIX PEAKIUM.
dororpaduii oOpazoBaBmmxcs B kamepe Bunbcona
TPEKOB YaCTHI], y4aCTBOBABIIMUX B SIIEPHON PEAKIUU.
OTKpbITHE U CBOMCTBA HEUTPOHA.
56/6 CocraB aTOMHOT 0 SApA. [IpoToHHO-HEeWTpOHHAs MOelb Aapa. Pu3ndecKkuit OOBsACHATH GU3NYECKUIT CMBICI IOHATUI: MAacCOBOE U
SnepHble CUIIBIL. CMBICJI MACCOBOT'O U 3aps/I0BOT0O YHCEI. 3apsA10BOE Ynca.
Ocobennoctu sigepHbix cuit. M3oroms.
5717 Oueprus csazu. Jlepekt | DHeprus cBsi3u. BHyTpeHHsS S3HEPIrHsi aTOMHBIX OOBACHATH (PU3NYECKUI CMBICI TOHATUN: SHEPT Ul CBS3H,
Mmacc. anep. Bzaumocs3b Maccel 1 3Hepruu. Jlegext mace. | nedekt macc.
Belenenne uiay noriaomeHue SHEPruy B sIIEPHBIX
peaKusx.
58/8 [enenue snep ypasa. JlabopartopHas pabotaNe7 «M3yuenue nenenus sapa | OmHUCHIBATH MpOIIeCC ASICHUs sSapa aToMa
Hennas peakuus. aToma ypasa 1o ¢otorpadun TpekoB». Mozens ypaHa. O0bsACHATh GU3NYECKUIN CMBICI MTOHATHIA: LIeTHas
JIaGopaTopHas npolecca JeleHus a/ipa ypaHa. Beljenenue sHepruu. | peakuus, Kputudeckas Macca. HaspiBate ycioBus
pabotaNe7 «M3yuenue VYcnoBys IPOTEKaHUS YIIPABIISIEM O LIETTHOU IIPOTEKAHUS YIIPABIISIEMON LIETTHON PEaKLUU
JIEJIEHHUS siipa aToMa peakuuu. Kputnueckas macca
ypaHa 1o ¢oTtorpaduu
TPEKOBY
59/9 S nepHslii pexTop. Ha3znauenwue, ycTpoicTBO, IPUHLUI 1EHCTBUS Paccka3piBaTh 0 HA3HAYEHUU SIIEPHOTO pEaKTOpa Ha

[IpeobpazoBanue
BHYTPEHHEN dHEPrUU
aTOMHBIX Si7Iep B
IEKTPUUECKYIO
SHEPIHUIO.

SJIEPHOT0 peakTopa Ha MEIJICHHBIX HEUTPOHAX.
[IpeobpazoBanue 3HEPruu SAep B JAEKTPUUECKYIO
sHepruto. [IpenmyiecTBa 1 HEQOCTATKU

ADC nepen IpyruMu BUJIaMH 3JIEKTPOCTAHIIUH.
Juckyccust Ha TeMy «KOJIOTMYECKHE MOCIEICTBUS
WCI0JIb30BaHUS TEIUIOBBIX, ATOMHBIX H

MEUIEHHBIX HEUTPOHAX €r0 YCTPOMCTBE U IIPUHIIUIIE
JICUCTBUH

Ha3bIBaTh NpeumyiecTBa u Hepocratku ADC nepen
JIPYTUMH BUJAMU 3JIEKTPOCTAHIIUM.




TUJPOAJIEKTPOCTAHIIU I

60/10 Buonornueckoe Ddusznyeckue BeJIUYUHBL: ITOIJIOMIeHHAd 1034 Ha3piBaTh m3nuecKre BEIUYNHBI: MMOTJIOIMEHHAs 103a
JeCTBUE PaTUAIIHH. W3ITY4YCeHHsI, DKBUBAJICHTHAs 103a. BiusHue U3Iy4deHus, KOdPHUITMEHT KauecTBa, SKBUBAICHTHAS /1034,
3aKOH PaJUOaKTHUBHOIO | paJMOAKTUBHBIX U3JTyUYCHUI HA KHUBBIC OPraHU3MBI. MepH O] IMONTypaciaa; ciymarh Aokinan «Heratnsaoe
pacriana. [lepuox momypacrmajga pagrioaKTHBHBIX BEIIECTB. BO3JICHCTBHE paUalliK Ha )XUBBIE OPTaHU3MBI O CITOCOOBI

(3axoH paaroakTUBHOTO pacmnaza).Croco0sl 3alUThl | 3aIIUTEI OT HEe»
OT paguaIuu.

61/11 Pemenne 3anau. JlaGopaTtopHas padora Ne§ «3yueHue TpexkoB
JlabopaTopHas paboTa 3apsHKEHHBIX YaCTHUIL IO TOTOBBIM (hoTorpadusm ».

Neo§ . (BemonasieTcs (BsimonHsiercs qoma)
JIoMa)
62/12 TepmosinepHas peakuus. | YCIOBHS MPOTEKAHUS U IIPHMEPBI TEPMOSIIEPHBIX Ha3spIBaTh yC10BHS IPOTEKAHUS TEPMOSICPHON PEaKInu;
Kontponbnas padora. peakiuii. Beigenenue SHEPruy U IEPCIICKTUBEI e MPUBOAUTH MPUMEPHI TEPMOSACPHBIX peakiuil. [I[pumeHsTh
ucnosab3oBanus. Mcrounnku sHeprun CouHia u 3HAHUA K PELICHUIO 3a/1a4.
3Be3n. KonrponbHas padora «CTpoeHue atoma u
ATOMHOTO SPay.
\ Crpoenue u 3Bosouus Beesiennoii (64)+ 24yaca u3 pesepBa

63/1 Cocras, cTpoeHue u CocraB Conneunoit cucrembl: CosHIlE BOCEMb HaGmonate cnaitnel uim ¢pororpaduu HeOeCHbIX 00HEKTOB,
MIPOMCXOXKICHUE OONBIIUX MIaHeT ( MIECTh U3 KOTOPBIX HMEIOT Ha3bIBATh TPYIIEI 00BEKTOB, BXOASIINX B COTHEUHYIO
CoHEeYHOM CUCTEMBI. cryTHUK).IISTh MIaHeT KapiauKoB, aCTEPOUIBI, CHCTEMY; IIPUBONTH IPUMEPHI N3MEHEHHS BH]IA 3BE3THOTO

KOMETBI, METeOpHbIe Tena. DopMUpOBaHUE HeOa B TE€YEHUE CYTOK.
CoHEe4YHOH CHCTEMBI.

64/2 Bonpmme nianeTs 3eMJIs ¥ IJIaHeThl 3eMHOM rpynmbl. OOIHOCTD CpaBHUBATH IJIaHETHI 3eMHOM TPYIIIBL; IJIAHETHI TUTAHTHI,
ConHEYHOM CHCTEMBI. XapaKTEPUCTUK IUIAHET 3eMHOM Ipynnsl. [TmaneTs aHaJIM3UpOBaTh (HOTOrpauu UK Claiiibl MJIAHET,

ruranTbl. CIIyTHUKH U KOJIbLIA TIJIAHET-TUTAaHTOB. onuchBaTh (hororpaduu Manbix Tea COTHEYHOH CUCTEMBI.

65/3 Manmnste Tena Conneunoin | Manble Tena CONHEYHOM CUCTEMBL: aCTEPOUIBI. AnanuzupoBaTh GoTorpapuu UM claiabl IUIaHET,

CUCTEMBI

Komertsl, MeTeoprbie Tena. O0pa3oBaHNE XBOCTOB
koMer. Paanant. Mereoput. bonuast

onuckiBaTh hoTorpaduu Masbix Tea COTHEUHON CUCTEMBI.




66/4 CrpoeHue 1 3BOIIOLUSA lNanaktuku. Meraranaktuka. Tpu BO3MOKHBIE OnuceiBaTh TPU MOJENH HECTALIMOHAPHOW Beenennoi,
Bcenennoii. MOJIENIM HECTallMOHAapHOU BcenenHou, npeiokeHHbie DpuaMaHOM; OOBSICHATD , B YEM
npemioxkeHubie A.A.OpuamMaHoM. MPOSIBIISIETCS
DKCNEepUMEHTAIbHOE TOITBEpXKAcHIE Xa00I0M HECTaIlMOHAPHOCTh BcesleHH oM, 3anuchiBaTh 3aKOH Xa00a.
pacuupenue Beenennoii. 3akon Xa06ua.
CamocrositenbHas pabota «CTpoeHue U HBOIOLHS
Bcenennoiu
67/5 Crpoenne, uznydenue u | CoJHIE U 3B€3/IbI: CIIONCTasi(30HHAS) CTPYKTYpA, OOBACHATH HU3NUECKHE IPOLIECCHI, IPOUCXOASAIIME B
sBomonus ConHua u MarautHoe nose. Mcrounuk sneprun CosHua u Henpax CoJHIIA ¥ 3B€3]1; Ha3bIBATh MPUYHUHBI 00pa30BaHUS
3BE3/I. 3BE3]] - TEIJIO, BBIIEISIEMOE MTPH MPOTEKAHUH B MIX nsated Ha CosHIle; aHAIM3UPOBATh POTOrpauu CONHEYHOU
HEIpax TePMOsIepHbIX peakiuii. CTaauu SBOIIONKK | KOPOHBI U 00pa30BaHUil B HEll.
Connna
68/6 I'onoBast KOHTpOJIBHAS l'onoBast koHTpOIBbHAS paboTa [TpumeHATH TEOpETUYECKUN MaTepua Kypca JUisl pelieHus

pabora

du3nUecKux 3a1a4. YMETh CHCTEMATU3UPOBATh
MOJIyYCHHBIE 3HaHMS, 0000maTh. Pa3BuBath
MaTeMaTUYECKUE PACUCTHBIC YMCHHS
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	Познавательные УУД
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	2. Содержание учебного предмета
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	Б) Электромагнитные колебания и волны (8)
	Демонстрации:

	Квантовые явления (12 ч)
	Лабораторные работы: (8)
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