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Hosacnumenvnan 3anucka

Hacrosias pabouast mporpaMMa cocTaBieHa Ha OCHOBE CJIEIYIOIINX HOPMaTUBHBIX,
Pa3bsCHUTENBHBIX U PEKOMEHAATEIbHBIX TOKYMEHTOB:

1.

2.

10.

Qenepanbublii  3akoH  Poccmiickoit ®epepammu ot 29.12.2012 Ne 273-®3  «O6
obpazoBanuu B Poccuiickoit denepanum.

[Tpuka3 Muno6puayku Poccuu ot 17 nexkabps 2010 roga Ne 1897 «O06 yTBepkaeHun u
BBEJICHUU B JeiicTBHE (pellepanbHOr0 rocy1apcTBEHHOIO 00pa30BaTeIbHOIO CTaHAApTa
OCHOBHOT'O 00IIIEro 00pa3oBaHMsD»

IIpukaz MunncrepcrBa ob6paszoBanus u_ Hayku P®D or 31.03.2014 Ne 253 «O0
YTBEPKJICHUH (heIepaabHOro MepeyUHs YYeOHUKOB, PEKOMEHIYEMBIX K HCIIOJb30BAHMIO
OpYU _ pEeAIM3aliy _HMMEIIINX TOCYIAPCTBEHHYIO aKKPEOUTAHIO 00pa30oBaTEILHBIX
[IPOrpaMM HayaJabHOI'0 OOIIEro, OCHOBHOI'O OOIIET0, CPEAHEIO OOIIEr0 00Opa30BAHUSY .

[TucemMo MunuctepctBa o0pa3oBaHus u Hayku Poccuiickorr @enepauuu  «O
OEJIEPAJIBHOM ITEPEYHE YYEBHUKOBY.

[TocTanoBnenue ['MaBHOro rocy1apcTBEHHOro caHutapHoro Bpada P® ot 29.12.2010 Ne
189 «O6 yrtBepxknenun CanlluH 2.4.2.2821-10 «CaHuTapHO-31UIEMHUOTOTHYECKHE
TpeOOBaHUS K YCJIOBHSAM U OpraHu3aiuu oOydeHus B 0O0IIe00pa3oBaTEIbHBIX
YUPEIKICHUSIX.

[TPUMEPHASA TIPOTPAMMA T10 YUEBHBIM IIPEJIMETAM ®usuka 7-9 knacc.
Crannaptel Broporo nokonenus | Cagpponosa U.A., M., [Ipocsemenue, 2015

Pacnopsibkenne  MunncrepctBa  oOpazoBanust «O  BBegenun — DenepanbHOro
00pa3zoBaTeNIbHOTO cTaHjapTa OCHOBHOTO o01ero o0pazoBaHus B
00111€00pa30BaTENbHBIX YUPEKICHHUSIX POCTOBCKON 00I1aCTHY.

OcHoBHast oOpas3oBarenbHas MporpaMMbl  0Opa3zoBaTenabHOro yupexaeHus YOY
«MexnayHapogHas mkona Amna-Ilpuma» u YueGnoro minana YOY «MexayHapoaHas
mkoia Anna-IIpumay» Ha 2019-2020 yueOHblii roa

OyHIaMEHTABHOTO SiApa cojliepkaHus odiero obpazosanus, [lox pen. B.B.Kosnoga,
A.M.KonnakoBa,M., npocsemienue, 2014

®denepanbHOr0 TOCYJAPCTBEHHOTO O00pa30BaTENIbHOTO CTaHAapTa OCHOBHOTO OOIIEro
oOpa3zoBanus, M., mpocsemenue, 2014

[TporpamMma ompezensieT colepkaHue U CTPYKTYpy y4eOHOro marepHualia, mocleI0BaTeIbHOCTh
€ro M3y4eHws, MyTH (POPMUPOBAHUSA CHCTEMBbI 3HAHWUW, YMEHHUS U CIIOCOOOB IESATEIHHOCTH,
pPa3BUTHS, BOCIIUTAHUS U COLMAIIM3ALNN YYAIUXCS.

Obwaa xapakmepucmuka uzyuenus QuU3uKu ¢ 0CHOBHOI WKoe:

®u3nka B OCHOBHOM IIKOJIE H3y4aeTCsd HAa YPOBHE pPACCMOTPEHUS SBJICHHM HPUPOABI,
3HAKOMCTBAa C OCHOBHBIMHM 3aKOHaMH (U3UKU U MPUMEHEHHEM J3THUX 3aKOHOB B TEXHUKE U


http://mosmetod.ru/files/metod/nachalnoe/docs/%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7__253_%D0%BE%D1%82_31.03.2014_%D0%A2%D0%B5%D0%BA%D1%81%D1%82.pdf
http://mosmetod.ru/files/metod/nachalnoe/docs/%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7__253_%D0%BE%D1%82_31.03.2014_%D0%A2%D0%B5%D0%BA%D1%81%D1%82.pdf
http://mosmetod.ru/files/metod/nachalnoe/docs/%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7__253_%D0%BE%D1%82_31.03.2014_%D0%A2%D0%B5%D0%BA%D1%81%D1%82.pdf
http://mosmetod.ru/files/metod/nachalnoe/docs/%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7__253_%D0%BE%D1%82_31.03.2014_%D0%A2%D0%B5%D0%BA%D1%81%D1%82.pdf

MOBCEHEBHOM Ku3HU. DPH3MKa BOOPYKAET NIKOJIBHUKOB HAYYHBIM METOJOM IO3HAHUS,
MO3BOJISFOIIMM TOJTy4aTh OOBEKTUBHBIC 3HAHMS 00 OKPYIKAIOIIEM MHUPE.

Ienu uzyuenusa ¢puzuku 6 0cHo6HOIl WiKoIE credyoujue:

- ano6peTeHHe 3HaHHH O MCXaHUYCCKHUX, TCIIJIOBBIX, JJICKTPOMAarHUTHBIX MW KBAHTOBBIX
SABJICHUAX, (bH?;H‘IGCKHX BCJIIMYMHAX, XapPAKTCPUIYIOIIUX 3TU ABJICHUA,

- (hopMupoBaHre yMEeHU HAOII01aTh IPUPOIHBIC SIBICHUS U BBIIOJIHSATH OMBITHI, JAOOpaTOpHBIE
paboThl U HKCHEPUMEHTAIbHBIE UCCIEI0BAHMs C UCIOIb30BAHUEM HU3MEPUTENIBHBIX IPUOOPOB,
LIMPOKO NPUMEHSAEMBIX B IPAKTUYECKON KU3HH;

-IIOHMMAHUC CMBbICJIa OCHOBHBIX HAYYHBIX MOHATHH (bH?;PIKPI 1 B3aMMOCBA3U MCXKY HUMH,

- 3HAKOMCTBO C METOJIOM Hay4HOTr'0 MO3HaHUS U METOJaMM HCCIEeI0BaHUs OOBEKTOB U SIBICHUI
npuponabl. OBnaneHue OOIIEHAyYHbIMM MOHATHUSAMM: HPUPOJHOE SBICHHE, 3MIIUPUYECKU
yCTaHOBJIEHHbI  (akt, mnpoliema, TruUNOTe3a, TEOPETHUYECKUIl  BBIBOJ,  pe3yJbTar
DKCIIEPUMEHTAIILHON IIPOBEPKH;

-(opmupoBanue npencTaBaeHu 0 pU3HMUECKON KapTUHE MUPA;

- Pa3BUTUC IIO3HABATCIIBHBIX HWHTCPCCOB, MWHTCIIICKTYAJIbHBIX CII0COOHOCTEH ydamuxcs,
nepcaada uM OIIbITa TeOpeTI/IquKOﬁ JACATCIIbHOCTH,

B ocHOBy kypca (u3MKH MOJNOXKEH Psii UJIeH, KOTOPhIE MOKHO paccMaTpuBaTh Kak NMPWHIMIL
€ro NMoCTpPoeHMusl.

HNnesi uenoctHocTH. B COOTBETCTBUU C HEH Kypce SIBISIETCS JIOTUYECKH 3aBEPIICHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (M3MKH, BKIIOYAET KaK BOMPOCH KJIACCUYECKOM, TaK U
COBpEeMEHHON (U3HWKHU; YpOBEHb TPEICTABICHUS Kypca YYHUTHIBaeT IIO3HABaTEIbHBIC
BO3MOKHOCTH yUalTuXcsl.

HNness mnpeemcrBenHocTtH. CojepkaHue Kypca YUYUTBHIBAET MOJATOTOBKY , IOJIYYEHHYIO
y4alIuMCs Ha MPEAIECTBYIOIIEM ATAlle IPU U3yUYEHUH €CTECTBO3HAHUS.

HNness BapuatuBHocTH. Ee peanmusanus mno3BoJiseT BbIOpaTh yyallMMCs COOCTBEHHYIO
«TPAeKTOPUIO» M3y4eHus Kypca. /[l O3TOro mnpemycMOTpPEHO OCYIIECTBIEHUE YPOBHEN
ypoBHEBOH quddepeHranuy: B MporpaMMme 3aj0’KEHbl JBa YpOBHS HM3yU€HHUs Marepuayia —
00s13aTeNIbHBINA, COOTBETCTBYIOLINI 00pa30BaTeIbHOMY CTaHAAPTY, U TOBBIIICHHBIH.

Hnesi renepanu3anmu. B cCOOTBETCTBUM C HEHl BBIIEICHBI TAaKUE CTEP)KHEBBIE NMOHSTHS, Kak
SHEprusi, B3auMOJICHCTBHIE, BEIIECTBO, Mojie. Beayumm B Kypce SBISETCS W MPEACTaBIECHUE O
CTPYKTYPHBIX YPOBHSAX MaTepUH.

Hpess rymanurapuzanuu. Ee peamusanus npeanosiaraeT MCHOJIb30BAHUE TyMaHUTAPHOTO
noTeHIaNa (GU3NIECKON HAYKH, OCMBICIICHUE CBS3U Pa3BUTHS QU3UKU C Pa3BUTHEM OOIIECTBA,
MHPOBO33PEHUYECKHX, HPABCTBEHHBIX , SKOJIOTUUECKHUX MPOOIIEM.

Hnes cnupaibHOro nocrpoeHns kypca. Ee BelgeneHre 00ycIoBI€HO HEOOXOJUMOCTBIO yUeTa
MaTEMaTUYECKON MOArOTOBKM MM IT03HABATEIbHBIX BO3MOXXHOCTEH yUallIuXCsl.



Kypc HaumnHaeTcs ¢ BBEIEHHUs, HMMEIOIIETO METOJOJIOTUYECKUN xapaktep. B HeM paercs
NPECTaBICHUU € O TOM, 4TO M3y4yaeT pusuka (pu3udeckue SBICHUS, TPOUCXOIAIINE B MUKPO-,
Makpo-, ¥ MeEraMupe)., pacCMaTPUBAIOTCA TEOPETHUYECKUHA M IKCIICPUMEHTAIbHBI METO/IbI
U3y4deHus PU3MUECKUX SBICHUH, CTPYKTypa (pru3nyeckoro 3HaHus (MOHATHS, 3aKOHBI TEOPHH).
Kypc HaumnHaercsi ¢ BBEICHHS, HMMCIOIIETO METOJOJIOTHYSCKUM XapakTep. B Hem maercs
MPEJICTABICHUE O TOM, UYTO U3y4aeT pusuka (PU3nIecKue sIBICHUS, TPOUCXOISIINE B MUKPO-,
Makpo- M Mera- MHpE), PacCMaTPUBAIOTCS TEOPETUUYCCKUUW W SKCIEPUMEHTAIBHBIA METObI
U3y4deHus PU3MUECKUX SBICHUH, CTPYKTYypa (pu3nyeckoro 3HaHUs (MOHATHS, 3aKOHBI, TEOPUH ).
YcBoeHrne Marepuana 3TOH TeMbl 00ECIEYEHO MPEAIISCTBYIOMICH MOATOTOBKOM YUaIuxcs 1Mo
MaTeMaTHKe U MPUPOJIOBEICHHUIO.

3aTeM u3y4aroTcs SBJICHUS MaKPOMHPA, 0ObSICHEHUE KOTOPBIX HE TPeOYeT MpUBJICUEHUS 3HAHUN
(0] CTpOGHI/II/I BEIICCTBA (TCMBI ((MexaHI/I‘-IeCKI/IC SABJICHUA), ((3ByKOBBIC SIBJICHHUSA, «CBCTOBLIC
spieHus»). Tema «llepBoHauanabHBIE CBEACHUS O CTPOCHUHM BEIICCTBA» MPEIIICCTBYET
U3YyYCHUIO SIBJICHUH, KOTOpbIe OOBICHAIOTCS Ha OCHOBE 3HAHWN O CTPOCHUU BeliecTBa. B Hel
paccMaTpUBAIOTCSI OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHO-KUHETHISCKON TEOPUH, KOTOPBIC 3aTeM
I/ICHOJIB?;yIOTC}I HpI/I 06’b$ICH€HI/II/I TCIIJIOBBIX SIBHCHHFI, MECXAaHNYCCKUX U TCIINIOBBIX CBOﬁCTB

ra3oB, KUIKOCTEH U TBEPBIX TEII.

I/I3yquHe 3JICKTpI/I‘~I€CKI/IX ﬂBJ’ICHI/Iﬁ OCHOBBIBACTCA HaA 3HAHUAX O CTpOCHI/II/I aToMma, KOTOpI)IG
MIPUMEHSIOTCS JAaliee U1l O0OBbSCHEHHUS YJIEKTPOCTATHUCCKUX U AJICKTPOMArHUTHBIX SIBJICHUH,
9JIEKTPUUIECKOIO TOKA U IPOBOAUMOCTHU Pa3IMYHBIX CPEL.

Takum oOpa3om, B 7—S8 Kiaccax ydaiiudecss 3HaKOMATCS ¢ Hambosee pacnmpoCTpaHEHHBIMU U
I[OCTYHHI)IMI/I IJIA UX ITIOHUMAaHUSA (1)I/I3I/I‘~I€CKI/IMI/I SABJICHUAMHA (MCXB.HI/I'-ICCKI/IMI/I, TCIIJIOBBIMHU,
ANEKTPUYECKUMHU, MAaTHUTHBIMH, 3BYKOBBIMHU, CBETOBBIMH), CBOWCTBAMU TEJ U y4aTCsa OOBICHATH
Hux.

B 9 knacce uzywarorcs 6osee ciaoKHbIe (pU3UUECKHe SIBICHUSA U OoJliee CIOXKHbBIE 3aKOHBI. Tak,
yqaumecsl BHOBBb BO3BpaHIaIOTC$I I/I3y‘-IeHI/IIO BOHpOCOB MEXaHUKH, HO Ha JAaHHOM JTall€
MeXaHHKa

MPEICTaBICHA KakK IEeJOCTHAas (yHIaMEHTalbHAs (QHU3UYecKas TeopHs; MPEAYyCMOTPEHO
M3Y4YEHHE BCEX CTPYKTYPHBIX AJIEMEHTOB 3TOH TEOpWH, BKJIIOYas 3aKOHbI HbIOTOHA M 3aKOHBI
COXpaHEHHUS.

OO0cyxmalTcsi TPaHUIBl MPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH, €€ OOBSCHUTENbHbIE U
npeJcKa3aTeNbHble (YHKIMM. 3aTeM cienyer Tema «MexaHuueckue KoJeOaHHs U BOJIHBD,
MO3BOJIAIONIASA TIOKa3aTh MPUMEHEHHE 3aKOHOB MEXaHHKHM K aHajdu3y KoleOaTeNbHbIX U
BOJIHOBBIX IIPOLIECCOB U CO3/aroIas 0a3y Jisl U3y4eHus JIEKTPOMArHUTHBIX KOJIEOAHUH U BOJIH.
3a TeMol «JJEKTpOMarHUTHbIE KOJIeOaHUS W BOJHBD) CIEAyeT TeMa «DJEMEHTHI KBaHTOBOM
bu3uku», coxep)kaHWe KOTOPOM HalpaBlIeHO Ha (OPMUPOBAHME Y YYAlIUXCS HEKOTOPBIX
KBAaHTOBBIX MpPEACTABICHUIN, B YaCTHOCTH, MPEACTABICHUN O Iyaln3Me€ U KBAHTOBAHUM Kak
HEOTHEMJIEMBIX CBOMCTBAX MUKPOMHUPA, 3HAHUN 00 OCOOEHHOCTSIX CTPOCHHS aTOMa U aTOMHOTO
anpa.

3aBepiiaercs Kypc TeMoil «BceneHHas», mo3BoJsioneil copMUpoBaTh y ydaluxcs CUCTEMY
ACTPOHOMUYECKUX 3HAHUM U MOKAa3aTh JAecTBHE (PU3NUECKUX 3aKOHOB B METa- MHpE.

Kypc ¢u3ukum HOCUT SKCIEpUMEHTaJIbHBIM XapakTep, MO3TOMY OOJIbLIIOE BHUMAaHHE B HEM
YAENEHO JEeMOHCTPAIIMOHHOMY SKCIEPUMEHTY M MPAaKTHYECKUM paboTaM ydaliuxcs, KOTOpbIe
MOFYT BBIITOJIHATHCS KaK B KJIaCCE, TaK U 1O0Ma.

Kak yxke ykaspiBaioch, B Kypce peanu3zoBaHa wuzes ypoBHeBoi nuddepenmmanmm. K
TEOPETHUYECKOMY MaTepraay BTOPOTO YPOBHS, TOMHMO 0053aT€IbHOTO, T. €. MaTepHalia MepBOTO
YPOBHSI, OTHECEHBI HEKOTOPBIE BOMPOCHI HCTOpPUM (DU3MKH, MaTepHal, H3y4eHHe KOTOPOro
TpeOyeT XOpomIiel MaTeMaTHYeCKONW TMOATOTOBKH M PA3BUTOTO aOCTPAKTHOTO MBIIUICHHS,
npuKiIagHo marepuan. IlepeueHb TpakTHUeCKUX pabOT Takke BKIIOYAaeT paboTHI,
065[33T€J'[BHI;I€ UIA BCEX, H pa6OTBI, BBITTOJIHACMBIC yanH/IMI/ICH, I/ISY'-IaIOHH/IMI/I Kpr Ha
MOBBIIIEHHOM YpOBHE. B TeKcTe mporpaMMbl BbIJEIEHBI MEPBbIA U BTOPOM YpOBHHU, MPU 3TOM



MpeJoiaraeTcs, YTo BTOPOil ypOBEHb BKIIIOYAET MaTepHall IEPBOTO YPOBHS U JOTOIHUTEIbHBIE
BOIIPOCBI.

N3ydyeHne 370€KTPUYECKUX SBJICHUI OCHOBBIBAETCS Ha 3HAHUSIX O CTPOEGHUHU aroma, KOTOpbIe
IPUMEHSIOTCS Jajnee Ui OOBACHEHMs SJIEKTPOCTATHUECKUX M 3JIEKTPOMArHUTHBIX SIBJICHUMN
JIEKTPUYECKOTO TOKA U IPOBOJMMOCTH PA3IUYHBIX CPE.

Mecmo npeomema 6 yueonom niane.

B ocHoBHO# mikone ¢usmka mzydaercs B 7, 8,9 kimaccax. Y4eOHBIA MaH cocTtaBiser 235
y4eOHbIX 4acoB. B ToM ymcine B 7,8 kiaccax mo 65 yacoB u3 pacueTra 2 4yaca B HEAETIO U B 9
kiacce- 105 yacoB u3 pacuera 3 yaca B HEZICIIO.

B cootBercTBUY € yUeOHBIM IJIAHOM KypCy (PU3UKU MpeAIecTBYeT Kypc « OKpyKarolmui MUp»,
BKJIIOUAIOLIMI HEKOTOPBIE 3HAHUSI U3 007acTU PU3UKU U acTpoHOMHH. B 5-6 kilaccax BO3MOXKHO
npenojaBaHue Kypca « BBeneHue B eCTECTBEHHO- HayyHbIe MpeaMeThl». EcTecTBO3HAHHE),
KOTOPBIi MOXXHO paccMaTpuBaTh KaK TPONEACBTUKY Kypca ¢(usuku. B cBoro ouepens,
colepkaHue Kypca (UM3HKH OCHOBHOH WIKOJIBI, SIBJISSICH 0a30BBIM 3BEHOM B CHCTEME
HETPEPHIBHOTO €CTECTBEHHO-HAYYHOTO 00pa30BaHUs, CIy>)KUT OCHOBOW [UIS TIOCIIEAYIOIICH
ypOBHEBOI1 1 npoduibHOM TuddhepeHInanuu.

Pe3ynvmamul oceoenus yueonozo npeomema.
JTuunocmuvimu pesynomamamu o0ydeHus GU3NKe B OCHOBHON IIKOJIE SIBIISIOTCS:

- pa3BUTHE NIO3HABATENILHBIX MHTEPECOB, UHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
y4aluxcs;

- yOEXKIEHHOCTh B BO3MOKHOCTH [MO3HAHUS IPUPOJIbI, B HEOOXOAMMOCTH Pa3yMHOTO
UCIIOJIB30BaHUs JOCTHKCHUN HAYKU U TEXHOJIOTUH JJI JaJIbHENIIETO PA3BUTHS YEJI0BEYECKOTO
oO1u1ecTBa, yBa)KEHHE K TBOPILIAM HAyKU U TEXHUKU U OTHOILIEHUE K (PU3HKE KaK K AJIEMEHTY
00111€4eNI0BEYECKON KYJIbTYPHI;

- CaMOCTOATCIIBHOCTH B HpI/IO6peTeHI/II/I HOBBIX 3HAHUH T MPAKTUYCCKUX YMCHHﬁ;

- TOTOBHOCTH K BI)I60py JKU3HCHHOI'O IIYTU B COOTBETCTBUH C COOCTBEHHBLIMHU HHTCpCCaMi U
BO3MOXXHOCTAMU,

- MOTHUBAIU 00pa30BaTeIbHOM JIEATETLHOCTH IKOJbHIUKOB HA OCHOBE JINYHOCTHO-
OpPUEHTUPOBAHHOTO MOAX0/1a;

- (hopmHpoBaHE IEHHOCTHBIX OTHOLIEHUH JPYT K IPYTY, K YUUTENI0, K aBTOpaM OTKPBITUH U
u300peTeHuil, Kk pe3yabTaTaM 00ydeHusl.

Memanpeomemuvimu pezyirvmamamu oOydeHrs: PU3NKE B OCHOBHOM IIKOJIE SIBJSIOTCS:

- OBJIaZICHUEC HaBbIKaAMH CaMOCTOATCIIbHOI'O HpI/IO6peTeHI/I5I HOBBIX 3HaHl/If/'I, opranu3ann
yqe6H0171 ACATCIIBHOCTH, TIOCTAHOBKH ueneﬁ, ITaHUPOBAHUA, CAMOKOHTPOJISI U OLCHKH



PE3yIBTATOB CBOCH EATEIHHOCTH, YMEHUSIMHU MTPEIBUICTh BO3MOKHBIC PE3YIbTAThl CBOUX
JEeUCTBUIA;

- MOHUMAaHKE Pa3INIril MEXTy HCXOTHBIMH (DAKTAMH U THITOTE3aMU IS UX O0BSICHEHUS,
TEOPETHUYCCKUMHU MOJICIISIMHA U PeaTlbHBIMH 00BEKTaMHU, OBJIa/ICHIE YHUBEPCATLHBIMU YUeOHBIMHU
JNEHCTBUSAMU HA MPUMEpPax TUTIOTE3 ISl OOBSICHEHUS U3BECTHBIX (DAKTOB U DKCIIEPUMEHTATHHON
MIPOBEPKH BBIJIBUTAEMBIX THIIOTE3, pa3pab0OTKU TEOPETUUECKUX MOJICIICH MPOIIECCOB HIIH
SIBIICHUI;

- (hopMupoBaHHE YMEHUI BOCIPUHUMATH, IepepadaThIBaTh U MPEICTABIATh HH)OPMAIIHIO B
CJIOBECHOM, 00pa3Hoii, CHMBOJIMUYECKOI popMax, aHAIM3UPOBATh U MepepadaTbiBaTh
NOJYYCHHYIO HH()OPMAIHIO B COOTBETCTBUU C IMOCTABICHHBIMHU 331a4aMH , BBIACISATH OCHOBHOE
COJIepKaHUEe NPOUYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI Ha MIOCTABJICHHBIE BOIIPOCHI
U3JIarath €ro;

- an06peTeHHe OIIbITa CaMOCTOATCIBHOI'O ITIOMCKA, aHaJINn3a U 0T6opa I/IH(i)OpMaI_II/II/I C
HCIIOJIb30BAHHUEM PA3JIMYHBIX KCTOYHUKOB U HOBBIX I/IH(l)OpMaIlI/IOHHI)IX TEXHOJIOT UM JJI
PCUICHUA ITO3HABATCIIbHBIX 3a/1a4;

- Pa3BUTHE MOHOJIOTUYECKOM U AUATOTMYECKON pedr, YMEHHsI BbIPAXKaTh CBOU MBICIIU U
CIIOCOOHOCTH BBICITYIIMBATh COOECEIHNKA, TIOHUMATh €r0 TOUKY 3pEHMs, IPU3HABATh IPABO
JPyroro 4yenoBeka Ha HHOE MHEHHUE;

- OCBOCHHE NIPUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYAIHSX, OBJIAJCHUE SBPUCTHYCCKUMHU
METOJIaMH pelIeHHs! TpoOeMm:

- (hopmupoBaHue yMeHUI paboTaTh B TPYIIIE C BHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH,
MPEJICTABIISITh U OTCTAWBATh CBOM B3IUISIBI U YOCKICHUS U BECTH TUCKYCCHIO.

Ilpeomemnmnoie pezynvmamept 00y4deHus: GU3NKE B OCHOBHOM HIKOJIE MPEICTABIICHEI B
COJIEpXaHUU Kypca [0 TEMaM.

['ocynapcTBeHHBINM 00pa30BaTENbHBIN CTAHIAPT OCHOBHOT'O 0011IeT0 00pa30BaHuUs TOBOPUT O
CJICAYIOLIEM :

1. ¢opmupoBaHue npeACTaBICHNUN O 3aKOHOMEPHOM CBSA3U U MO3HABAEMOCTH SIBJICHUN
PUPO/IbI, 00 0OBEKTUBHOCTH HAYYHOI'O 3HAHUS; O CUCTEMOOOpasyrolei posiu GU3NKU
JUISl pa3BUTHS JPYTHX €CTECTBEHHBIX HAayK, TEXHUKU M TEXHOJIOTUI; HAYYHOIO
MHPOBO33PEHHUs KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHMS MAaTEPHUH U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

2. (opmupoBaHUe MIEPBOHAYATBHBIX MPEACTABICHUH O (PU3MUECKOMN CYIITHOCTH SBICHHIMA
OPUPOIBI (MEXaHUYECKUX, TETIOBBIX, JIEKTPOMArHUTHBIX, KBAHTOBBIX ), BU/IaX MaTepUU
( BEILIECTBO U MOJIe), IBUKEHUH KaK CIIOCO0€ CYIECTBOBAHMS MAaTEPHH; YCBOCHHE
OCHOBHBIX UJE¥ MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YUEHHS O CTPOEHUH BEILIECTBA,
3JIEMEHTOB 3JIEKTPOJIMHAMUKY U KBAHTOBOM (DU3HK; OBJIaJICHHE MOHATHITHBIM anmnapaToM
U CUMBOJINYECKUM SI3bIKOM (DU3UKH;

3. IIpuobpeTeHne onbITa MPUMEHEHHUST HAYYHBIX METOJIOB ITO3HAHMS, HAOIFOICHUS
(bu3nUecKux SBICHUH, TPOBEICHHS OMBITOB, IPOCTHIX SKCIIEPUMEHTAIBHBIX
HCCIIEIOBAHMM, MPAMBIX M KOCBEHHBIX H3MEPEHUH C HCIIOJIb30BAHUEM aHAJIOTOBBIX U



M (PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB; MOHUMAHUE HEM30EKHOCTH IMOTPEUTHOCTEH
JTFOOBIX U3MEPEHUI.

4. Tlonumanue (pU3NYECKUX OCHOB M NMPUHIIUIIOB JEHCTBHS (paOOTHl) MAIIMH U
MEXaHHU3MOB, CPEJICTB TIEPEIBUKECHHS U CBSI3U, OBITOBBIX TPHOOPOB, MPOMBIIUICHHBIX
TEXHOJIOTUIECKUX MPOIECCOB, BIUSHIS X Ha OKPYIKAIOIIYIO CPETy; OCO3HAHUE
BO3MOXKHBIX PUYHUH TEXHOTEHHBIX U 3KOJIOTHYECKUX KaTacTpod;

5. Oco3HaHHEe HEOOXOTUMOCTH TPUMEHEHHS JOCTH)KCHUST (PU3UKU U TEXHOJIOTHMA JIst
PaLMOHATIBHOTO MPUPOIOTIOIb30BAHUS;

6. OBianeHre OCHOBaMH 0E30IACHOTO MCIIOJIb30BAHMSI €CTECTBEHHBIX U UCKYCCTBEHHBIX
AIIEKTPUIECKUX U MATHUTHBIX TIOJIEH, SJICKTPOMArHUTHBIX U 3BYKOBBIX BOJH,
€CTECTBEHHBIX U MCKYCCTBCHHBIX HOHU3UPYIOIINX U3ITy4EHH, BO N30€KaHUE BPEIHOTO
BO3/ICUCTBUS Ha OKPY’KAIOIIYIO CPEy M OpPraHHU3M YeJIOBEKa;

7. Pa3BuTee yMEHHS IUTAHUPOBATh B TOBCEHEBHOM JKU3HU CBOM JICHCTBHS C IPUMECHEHUEM
MOJTyYEHHBIX 3HAHUH, 3aKOHOB MEXaHHKH, dJICKTPOAMHAMHUKH, TEPMOTUHAMUKHU U
TETUIOBBIX SIBJICHHH C IIEJIbI0 COCPEKECHUS 37I0POBbSI;

8. ®opmMupoBaHHE MPEACTABICHUN 0 HEPAIMOHATLHOM MCIIOJIb30BAHUN TIPUPOTHBIX
PECYpPCOB U DHEPTHUH, 3arpsI3HCHUN OKPY KaIOIIeH Cpeibl KaK CIIEICTBUE HECOBEPIICHCTBA
MAaIIHH U MEXaHU3MOB.

Cooeporcanue Kypca

7 knacc ( 65 uacos, 2 uac 6 nedenio)

Beenenne (6 yacoB)

1 ypoBeHb
Uto 1 Kak u3y4aror (pu3uka u aCTPOHOMHUSI.
®usnueckue sBneHus. Habmoaenus u sxcrepumMenT. ['unoreza. ®uzndeckue BETUIHHBL.
Enunune BenuunH. U3mepenue ¢puznyeckux BenuunH. Ousndeckue npudbopsl. [lonarus o
TOYHOCTU U3MEPEHHI. AOCOIIOTHAS MTOTPEITHOCTb. 3aNUCh pe3yiIbTaTa MPSIMOro U3MEPEHUS C
y4eTOM a0CONOTHOM MOTPEIIHOCTH. Y MEHBIIIEHHE MOTPEIIHOCTH U3MepeHui. M3mepenue
MaJbix BenudnH. Ousnyeckre 3aK0HBI U TPAHUIIBI UX MPUMEHUMOCTH. DU3HKa U TEXHHKA.
2 YpPOBEHB.
OTHOCUTENBHAs NOTPEIIHOCTh. PU3nUecKas Teopus.
CTpyKTypHBIE YPOBHH MAT€PUU: MUKPOMUP, MAKPOMUP, METAMUP.
@poumanvhule 1a60pamopHvle padomboi.
1 ypoBens

1. Usmepenue nnuHbl, 00bEMa U TEMIEPATYPHI TENA.

2. U3mepeHue BpeMeHH.
3. H3mepeHue pazMepoB MalbIX Tel



2 YpOBEHb

1. HSMepeHI/IC MaJIbIX BCIINYHH.

IIpenmeTHble pe3yJbTaThl 00y4YeHHS.
Ha yposne 3anomunanus.
1 ypogene.

Ha3zvieamy:- puzndeckue BEIMYUHBI U UX YCIOBHBIC 0003HAYCHHMS : IJTMHA, TEMIIEpaTypa,
BpeMsi, Macca, eAMHUIBI 3TUX BeTu4uH: M, C, C, KT;

- puzmveckue npuOOPHI: JINHEHKA, CEKyHIOMED, TEPMOMETP, PHIYa)KHBIC BECHI;
- METOJIbI H3yUeHUsT PUBNICCKUX SBIICHUH: HAOIOICHUE, SKCIIEPUMEHT, TCOPHS;

Bocnpouszeooumu: onpeeseHNs TOHATHI: U3MEPEHUE (PU3UUCCKUX BEJIMYUHBI, [ICHA JICTICHUS
IIKaJIbl U3MEPUTEIBHOTO MPUOopa.

2 yposens.

Bocnpous’eodumb:- OMpCACIICHUA MMOHSATHUH: T'uIoTe3a, a0CoJIIOTHAS MOrpCHOCTbL U3MEPCHUA,
OTHOCMTCJIbHAA ITOI'PCIIHOCTL U3MCPCHU A,

- popMyITy OTHOCUTENLHOM TOTPEITHOCTHA U3MEPEHHS.
Ha ypoBHe noHumMaHus
1 yposenyp.

I1Ipugooums npumepsi:- GU3NUECKUX U ACTPOHOMUYECKUX SABJICHUN, (PU3NUECKUX CBOMCTB Tel U
BEUIECTB, (PU3NUECKUX NPUOOPOB, B3aUMOCBS3b (DU3UKU U TEXHUKH.

O6vsicHAmMb. -poib U MECTO IKCIIEPUMEHTA B MPOIIECCE TO3HAHUS, IPUYMHBI TOTPEIIHOCTEH
U3MEPEHUI U CIOCOOBI X YMEHbIIICHUSI.

2 yposenp.

IIpueooums npumepul:- CBA3U MEXKAY HU3MUECKUMU BETMUMHAMU, PU3NYECKUX TEOPHUH.
ObvsicHAmb. - CyIIECTBOBAHHE CBSI3€H U 3aBUCUMOCTEN MKy (PU3NUECKUMH BETUYMHAMHU, POJIb
¢u3nueckoil Teopuu B mpolecce MOHMMAaHUs, CBSI3b TEOPUH U IKCIIEPUMEHTA B IpoLecce
MO3HAHUSI.

Ha YPOBHEC NIPUMECHCHUSA B TUIIMNYHBIX CUTyallUsSAX.

1 yposens



Ymemp: - uaMepsaTh ANUHY, BpeMsi, TEMIIEPATYPY; BEIUUCISITH OTPEIIHOCTD MPSMBIX U3MEPEHUI
JUTMHBI, TEMIIEpaTypbl, Bp€MEHH; OTPEIIHOCTD U3MEPEHUS MAJIbIX BEJIMYHH; 3aIIMChIBATh
pe3yNbTaT U3MEPEHUI C Y4ETOM HOTPEIIHOCTH.

2 yposenwn:

Ymems:- cooTHOCUTH (bI/ISI/I‘IeCKI/Ie SABJICHUSA U (bHSI/I‘IeCKI/IC TCOPHH, UX O6LHCHHIOH_[I/IC;

- ACIIOJIB30BATh JIOTHYECKHE OTIEPaIliU PU OIMMMCAHUY TIPOIecca U3YUCHUs (PU3UUECKUX
SIBJICHUH.

Ha ypoBHe npuMeHeHNs B HECTAHAAPTHBIX CUTYalUsSIX
1 yposens

0606wamyp: - TOTyYCHHBIC TIPU U3YUCHUHU TEMbl 3HAHUS, TIPEJICTABIIATH UX B
CTPYKTYPHPOBAHHOM BHJIC.

2 yposenw

O606u;amb:- Ha SMIITUPUYCCKOM YPOBHEC Ha6JHO,Z[a€MBIe SIBJICHUA W ITPOLICCCHI.

Mexanunueckue siBjienus (37 yaca)
1 yposens

MexaHnnyeckoe JBUKEHHUE U €ro BUAbl. OTHOCUTEIBHOCTh MEXaHUYECKOIO JBUKCHHUS.
Tpaekropus, [lyts. PaBHOMepHOE npssMonnHeliHoe [BukeHre. CKOpPOCTh pABHOMEPHOTO
IPSAMOJIMHEMHOTO IBUKCHHUSL.

HepaBHoMepHOE npsAMonnHeHoe nBukeHne. CpeqHss CKOpOCTb. PaBHOYCKOpPEHHOE IBUKEHHUE.
VYckopenue fBnenue nnepunn. Bzanmopaericreue ten. Macca tena. M3mepenne Maccol ipu
nomoutu Becos. InoTHOCTE BeniecTsa.

Cuna. I'paduueckoe nzodpaxenue cuil. U3mepenue cui. lunamomerp. CrnoxeHue cui,
HaIpaBJIEHHBIX 10 OJTHOM mpsiMoit. PaBHonelicTByomias cwia. Cuiia ynpyroctu. 3akoH [ 'yka.
Cuna Tsoxectd. Y ckopeHue cBo0o1HOTO najaeHus. LleHTp TsokecT. 3aK0oH BCEMUPHOTO
taroteHus. Bec tena. HeBecomocts. [laBnenue. Cuna Tpenusi. Mexanuueckas pabora.
MouHocTs. ITpocTeie MEXaHU3MBI. Y CIIOBUE PAaBHOBECHS pbluara. «30JI0TO€ IIPaBUIIO»
MexaHukH. [Ipumenenne npocteix Mexanu3MoB. KIIJ[ mexaHu3Mos.

Oneprus. Kunernueckas sHeprus. [loreHunanbHas sHeprus. 3aKOH COXpaHEHHsI MEXaHUUECKON
SHEPIruH. DHEPrus PeK 1 BeTpa.

@poumanvhule 1a60pamopHvle pabomol
1 yposens

4. W3ydeHue paBHOMEPHOTO JBMXKEHUS
5. HM3mepeHue macchl Tella Ha pPhlYaXKHBIX Becax.



6. l3mepeHue IIIOTHOCTHU BEIIECTBA TBEPAOIO Tela.

7. T'pamyupoBka JTUHAMOMETpPA U U3MEPEHHE CUJL.

8. Hsmepenue kodpduiineHTa TpeHUs CKOIbKEHUSI.

9. H3yueHnue ycinoBUs paBHOBECHS phlyara.

10. Uzmepenue KIIJ[ npu mogbemMe Tena mo HaKJIOHHOHM TUIOCKOCTH.

Jlabopamopnvie onvimoi.
1 ypoBeHb.

2. HW3mepenue cpenHeil CKOPOCTH.
3. H3yuyeHune paBHOYCKOPEHHOTO JIBUKEHHUSL.

IIpeaMeTHbIE pe3yabTAThI 00y4eHHS.
Ha yposne 3anomunanus.
1 yposens

Haszvisamy: - (I)I/ISI/IIICCKI/IQ BCJIMYNHBI U UX YCIIOBHBIC 0003HaYEHHUS: IIyTb, BpEMsI, CKOPOCTb,
YCKOpE€HHE, Macca, IJIOTHOCTb, CUJIa, JaBJICHHUEC, BEC TCJIA, DHCPIUA; CAUHHUILILI OTHX BCIIUYNH,

- (huzmueckue MpuOOPHI: CIIUIOMET], PIYaKHBIE BECHI;

Bocnpouszeooumu: - onpeneneHns NOHATHI: MEXaHUYECKOE IBMKEHUE, PABHOMEPHOE
JIBMDKEHUE, PABHOYCKOPEHHOE JIBIXKCHHE, TEJI0 OTCYETA, TPACKTOPUS, Iy Th, CKOPOCTH,
YCKOpEHHE, Macca, IIIOTHOCTh, CHJIa, CKOPOCTh, YCKOPEHUE, Macca, TNIOTHOCTb, CHJIa, CHJIa
TSDKECTH, CUJIa YIPYTOCTH, CUjia TPEHUS, BeC Tela, JaBJIeHHe, MeXaHu4eckas padora,
MOIITHOCTb, IPOCTBIC MCXAaHU3MEI, KHIL IMPOCTBIX MEXAHNU3MOB, DHCPIUs, IOTCHIUAJIbHAA U
KHUHETUYeCKasi DHEPIUsl,;

- GOopMyJIBI: CKOPOCTH | ITyTH PAaBHOMEPHOTO JIBIIKEHHMSI, CPEHEN CKOPOCTH, CKOPOCTH
PaBHOYCKOPEHHOTO JIBIKEHUS, TUIOTHOCTH BeliecTBa. CUIIbl, CHIIBI TPEHHS CKOJbKESHHUSI,
CHJIBI TSAXKECTHU, CUJIBI YIIPYTOCTH, JaBJICHUA, pa6OTBI, MOIITHOCTH,

- rpaMKy 3aBUCHMOCTH: ITyTH PAaBHOMEPHOTO JIBUKEHUS OT BPEMEHU, CKOPOCTH
PaBHOYCKOPEHHOTO JABMKEHHUS OT BPEMEHH, CUJIBI YIIPYTOCTH OT ehopMalli, CHIIbI TPEHHS
CKOJIBXCHHUSA OT CHUJIbI HOPMAJIBHOT'O JAaBJICHUS,

-3aKOHBI: IPUHIHUII OTHOCUTJICbHOCTHU Farun/mesf, 3aKOH COXpaHCHHUA SHEPTHUU B MCXAHUKE.
Onucvigeams: HabIII0JaeMble MEXaHUYECKHE SBICHUS.

2 ypoeens.

Bocnpouseoc)umb: 3aKOH BCCMUPHOI'O TATOTCHUS.

Ha yposne nonumanus:



1 ypoeeno.

ObvscHams:

- OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JIBUKCHMS;

- (hu3nueckue SBICHUS: B3aUMOJICHICTBHE T, ABJICHHE HHEPIH;

- CII0O’KEHHME CWII, JCMCTBYIOIUX HA TEJIIO;

- IPEBpaLEHUE TOTCHIIUAIBHOW U KUHETUYECKOM SHEPIUHU U3 OJHOI0 BUJA B IPYIOi;
- IPUMECHEHNE 3aKOHOB MEXAHUKH B TEXHUKE;

Ionumams:

- CyILIECTBOBAHUE PA3JIMYHBIX BUJIOB MEXAaHUYECKOTO IBUKCHUS;

- BEKTOPHBIN XapakTep PU3NUYECKUX BEIHMUUH: YCKOPEHHE, CKOPOCTh, CUIIA;
- BO3MOYKHOCTh TpapuuecKoil MHTEPIPETANNN MEXaHUYECKOTO JIBIKEHHS;

- Maccy Kak Mepy MHEPTHOCTH TeJla; CUITy KaK Mepy B3aUMOJICHCTBHS Tella C APYTUMHU
TeJaMH; SHEPTUI0 KaK XapaKTEePUCTUKY CIIOCOOHOCTH Tejla COBEpIIaTh padoTy;

- 3HAYCHHUE 3aKOHA COXPAHCHUS YPHEPTUU B MEXAHUKE;
2 ypoeenw:
- Ilonumameo:

- POJIb TUIIOTE3HI B MPOIIECCE HAYYHOTO MTO3HAHUS; POJib onbITa KaBeHquIa cTaHOBIIEHUE
(hU3UYECKOTO 3HAHUS;

- CyIIECTBOBAHUE TPaHUI] IPUMEHUMOCTH PU3NYECKUX 3aKOHOB U TEOpHil ( Ha mpuMepe
3aKOHA BCEMUPHOT'O TATOTEHUS).

Ha ypoBHe NpMMeHHMOCTH B THNIMYHBIX CUTYAI[UAX

1 yposens

Ymemu:- onpenensiTh HeU3BECTHbIEC (PM3NUECKUE BEIMUMHBI, BXOJAIINE B (pOopMyITy:
CKOPOCTH PaBHOMEPHOT'O M PaBHOYCKOPEHHOT'O IBMIKEHUS, CPEJHEN CKOPOCTH, INIOTHOCTH
BELIECTBA, CUJIbI, CHJIbI YIIPYrocTH (3aKoH ['yka). CHUITbI TSYKECTH, CUJIbI TPEHUS CKOJIbKEHUS,
MeXaHH4eCcKoi paboTel, MomHocTH, KIT/I;

- CTPOUTH TpadMKK 3aBUCHMOCTH: TIYTH OT BPEMEHH MPU PAaBHOMEPHOM JIBH)KEHUH,
CKOPOCTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBYKEHUH, CUJIbI YIIPYTOCTH OT AedopMalu,

CHJIbI TPCHUA CKOJILXKCHHA OT CHUJIBI HOPMAJIbHOT'O JIaBJICHUS

- I10 l"pa(bI/IKaM OMpEaACIIATh 3HAUCHUA COOTBETCTBYIOIIUX BEJIMYNH.



Ipumenamu:- 3HaHUS Ol MEXaHUKE K aHATU3Y U O0BSICHEHUIO SBICHUS MPUPOIBL.

2 yposenso:

Ymemu:- 3aniuchIBaTh ypaBHEHHUS 0 rpaurKaM 3aBUCUMOCTHU: ITyTH PAaBHOMEPHOTO
JBIKEHUS OT BPEMEHHU, CKOPCOTU PABHOYCKOPEHHOTO JIBUXKEHHS OT BPEMEHHU, CUJIbI

YIIPYTOCTHU OT ,Z[e(bOpMaI_[I/II/I, CHUJIBI TPEHUA CKOJIBXKCHUS OT CHUJIBI HOpMAJIbHOI'O JaBJICHUS.

Ilpumensamuy:- U3y4eHHBIEC 3aKOHBI M YPAaBHEHHSI K PEIICHUIO KOMOMHUPOBAHHBIX 3371a4 110
MEXaHKHe.

Ha ypoBHe npuMeHeHNsI B HECTAHAAPTHBIX CHTYaIUsIX

1 yposens

Knaccupuyuposams: paznuaHbie BUIBI MEXaHUYECKOTO JIBHIKEHUSI.
0Ob606wamyp: 3HaHUS O 3aKOHAX JTHHAMHUKH.

Ilpumensimsb: METOJIbI €CTECTBEHHO- HAYYHOT'O MO3HAHUS TIPU U3YYCHUH MEXAaHUYECKUX
SIBJICHHU.

2 ypoeenw

O606wamy: 3HaHUS HA TEPETHYECKOM yPOBHE.

Hnmepnpemuposams: NpeAnoNaracMbie UIU MOJTYyYCHHBIC BHIBOBI.

Vmemu:- Bunets u popMynupoBath npodiieMy; IIIaHUPOBATh TIOMCK PELISHUS TPOOIEMBI;
OIPEACISTh U (GOPMYIIUPOBATh paOdOUYIO THIIOTE3Y; OTHICKUBATH CIIOCOO0BI IIPOBEPKH

peuicHu-d HpO6HCMBI;

- OLIEHHUBATh IOJyYECHHBIE PE3YJIBTATHI; UCIIOIb30BATh TEOPETUUECKUE METOIBI HAYYHOT O
MO3HAHUS (UIenU3alysl, MOIETUPOBAaHUE, MHTYKIUS, IETYKIIHS).

3ByKoBbIe siBJIeHUs (6 1)
1 ypoBeHb
MexaHnyeckue KoyebaHus U UX XapaKTEPUCTUKU: aMIUTUTYAa, IEPUOJ, YaCTOTa. 3ByKOBBIE
koseOanus. Mcrounnku 3Byka. Mexanuueckue BOIHbI. J[JInHA BOJHBL. 3BYKOBbIE BOJHBI.
CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp. OTpakeHue 3Byka. 9Xo

2 ypOBEHb

Matematuueckuii U Npy>KUHHBIN MasTHUKH. [lepros konebaHunii MaTeMaTHYECKOTO 1
MIPY>KUHHOT'O MAsITHUKOB.

JlabopamopHule onbimbl

1. ypoBeHns



- HabGmonenne konebanuii 3Bydaninx Tei

- I/ICCJ'IG,I[OBaHI/IC 3aBUCHUMOCTH II€pUOa KoJeOaHui rpysa, IOABCIHICHHOI'O HA HUTH, OT
JJIMHBbI HUTH.

- HaGnroreHre 3aBHCUMOCTH TPOMKOCTH 3BYKa OT aMIUTUTYbI KOJIeOaHUH.
2. YpOBEHb

- MccnenoBanue 3aBUCHMOCTH NepHOa KolneOaHUH MaTeMaTHYeCKOro MasiTHUKA OT
YCKOPEHHs1, 00YCIIOBIEHHOTO CUJIOH, JEHCTBYIOIIEH B BEPTUKAIbHON INIOCKOCTH.

- UccnenoBanue 3aBUCUMOCTH IIEpHOJia KOJIEOaHUN MTPYKUHHOIO MasiTHUKA OT Macchl Ipy3a
1 J)KECTKOCTH MPYKUHBI.

IIpeameTHbIE pe3ybTaThl 00yUeHUsI
Ha ypoBHe 3anioMMHAHUSA
1 yposens

Haszvisams: - (I)I/IBI/IIIGCKI/IG BCJIMYNHBI U UX YCIIOBHBIC 0003HAYEHHUS: CMCHICHUC, aMIIJIUTYyAa,
nepuon, 4arcoTa, AJinHa BOJIHbI, CKOPOCTb BOJIHbI; CAUHUIIBI 39TUX BCIIMYUH: M,C, FII, M/C,

- - IMAna30H YacTOT 3BYKOBBIX KOJICOaHUH.
Bocnpouzeooums: - onpeeneHne MOHITHIA: MEXaHHYECKHUE KoIeOaHusl, CMEIICHHE,
aMIUIUTY1a, IEPUO/I, 4aTCOTa, BOJIHOBOE ABUKEHUE, IIONIEpEYHasi BOJIHA, IPOA0JIbHAs BOJIHA,

JJIMHA BOJIHBI;

- (l)opMyna CBs3U 4aCTOTHI U ICPUOJa KOJ'IC6aHI/II\/’I, JJIMHBI BOJIHBI, CKOPOCTHU 3BYKa; 3aKOH
OTpa’XCHUA 3BYKaA.

2 ypoeenw

Bocnpouzeooums: - popmyisl neproa KojaedaHui MaTeMaTHYECKOTO MasiTHUKA, IIepruo/ia
KoJIeOaHUH NPYKUHHOTO MassTHUKA.

Ha ypoBHe noHuMaHusi:

1 yposens

ObvscHams: - IPOIIECC: YCTaHOBIIEHUE Kojiebanuii rpy3a. [loaBemenHoro Ha HUTH, U
MIPY>KUHHOTO MasiTHUKA; 00pa30BaHUs MOMEPEYHON U MPOJOIBHOM BOJIH; paCIpOCTPAHEHUS
3ByKa B CpeJie;

- IPOUCXOXKJICHHE JXa.

Ilonumams: - XapakTep 3aBUCUMOCTH: NepHO/Ia KOIeOaHHi rpy3a, OIBEIIICHHOTO Ha HUTH,

OT JJIMHBI HUTH; JJIMHBI BOJIHBI B CPEAC, OT HaCTOTEI KOoJIEOaHMMI qaCTHLl CpEAbI 1 CKOPOCTHU
pacnnpoCTpaHCHU BOJIHBI; 3aBUCUMOCTU CKOPOCTH 3BYKa OT CBOICTB CpCAbl U TCMIICPATYPHI;



- KICTOYHHUKOM 3BYKa SABJIACTCA KOJ'IC6J'IIOHI€€C${ TECJIIO0,

- 3aBUCHUMOCTH: TPOMKOCTH 3BYKa OT aMILTUTY/Ibl KOJICOAHUH, BBICOTHI 3BYKa OT YaCTOTBI
KoJIcOaHuM.

2 ypoeenw:

ObvscHamy: - IpeBpallleHUue SHEPTUU MTPU KoJeOaTeIbHOM ABUKECHUU.

Ilonumams: - XapakTep 3aBUCUMOCTHU: MTepHOJa KoJeOaHU MaTeMaTH4YeCKOro MasiTHUKa OT
JUTMHBI HUTU ¥ OT YCKOPEHHSI CBOOOIHOTO Ma/ICHUs, Iepro/ia KoJeOaHuil MpyKMHHOTO
MasiTHUKA OT KECTKOCTU MPYKUHBI U MacChl Ipy3a, CKOPOCTH BOJIHBI OT CBOMCTB CPE/IbL, B
KOTOpOi OHa pacpOCTPaHSETCA.

Ha ypoBHe npuMeHeHUs] B THIMYHBIX CUTYalMAX

1 yposens

Ymemu: - BBIYUCIATH YaCTOTY KOJeOaHUN MasiTHUKA IO U3BECTHOMY MEPUOY , 1 HA000POT;
- HEU3BECTHbBIE BEIIMYUHBI, BXOSAIINE B (DOPMYIIBI ATUHBI BOJHBI, CKOPOCTH 3BYKA;

- OTIPEICIATh SKCIEPUMEHTAIBHO TEPHO KOIeOaHu Tpy3a, TIOBEIICHHOTO Ha HUTH.

2 yposeHb

YMeTb: - BBIYUCIISATH HEM3BECTHBIE BETMUMHBI, BXOSIINE B (POPMYIIBI TEPHOAA KOIeOaHu !
MAaTeMaTU4YeCKOro U NPYKUHHOI'O MasiTHUKOB.

Ha ypoBHe npuMeHeHHs B HECTAHAAPTHBIX CUTYALUAX
1 ypoBens
O000maTh: - 3HaHUS O XapaKTEPUCTUKAX KOJIe0aTeIbHOTO ABUKEHHUSI:; O CBOMCTBAX 3BYKA.

CpaBHI/IBaTB: - MCXaHUYCCKUC U 3BYKOBLIC KOJ'IC68.HI/IH; MCXAaHUYCCKHNE U 3BYKOBBIC BOJIHBI.

CgertoBblie siBjieHud (16 4)
1 yposenyp.

Hcrounnk cBera. 3aKOH NPSIMOJIMHEWHOIO pacIpoCcTpaHeHus cBeTa. CBETOBBIE ITyYKH U
cBeToBbIe Tyud. OOpa3oBaHue TeHU U noiayTeHH. COIHEYHOE U JIYHHOE 3aTMEHHUS.

Otpaxenue cBera. 3aKoH oTpakeHHs cBeTa. [locTpoeHne n3o0pakeHuii B INIOCKOM 3epKalie.
[Tepuckomn. [Ipenomnenue ceta. [lonHoe BHyTpeHHee oTpaxenue. JInuzpl. @okycHoe
paccrosHue nMuH3bl. OnTrdeckas cuia JuH3bl. [TocTpoenne nzo0paxeHus, 1aBaeéMoro
auH301. OnTudeckue npuoopsl: MPOEKIMOHHbIE annapart, poroanmnapart. ['na3 kak
onrtuyeckas cucrema. HopmansHoe 3peHue, 0J1M30pyKOCTb, AaIbHO30pKOCTh. Oukw. Jlyna.



Paznoxenue 6emnoro cBera B criekTp. CliokeHne CIIeKTpaabHbIX 1IBETOB. L[BeTa Te .
2 ypoeeHp.

MHuorokpatHoe orpakeHue. Boruyroe 3epkano. [IpumeHeHre BOTHYTHIX 3€pKall. 3aKOH
pesioMyieHus ceera. BonokonHas ontrka. @opMyiia TOHKOW JIUMH3BIL. Y BEJIMYEHUE JIUH3BIL.

®Dpormanvrovle 1a60pamopHvle pabomol.
1 ypoBeHb
11. Habmonenue npsiIMOJIMHEWHHOTO paclipOCTPAHEHHUs CBETA.
12. 3yuenwue sBJICHUS OTPAKEHHSI CBETA.
13. U3yuenue sBiieHUsI IPETOMIICHUS CBETA
14. N3yuenue n3odpaxeHus1, 1aBaeMOro JMH3O0M.
JlabGopaTopHBIE OMBITHI.
1 ypoBenn
- Habmonenue oOpa3oBaHus TEHU U TIOTYTEHHU.
- [lonmyuyenue u uccnenoBaHne M300paKEHUS B INIOCKOM 3epKaJe.
2 ypoBeHb
- M3roToBnenue nepuckora.
- [lonyuenue u uccneaoBanue N300paKeHMs, TaBAEMOTO BOTHYTHIM 3€PKaJIOM.
_ W3yueHne 3akoHa pEIOMIIEHHS CBETA.
IIpenmeTHbie pe3yJbTaThl 00yYCHHS.
Ha ypoBHe 3an10MHMHaHUA

1 yposens

Haszvieams: - (1)I/I3I/I‘ICCKI/I€ BCJIIMYMHBI U UX YCIIOBHBIC 0003HAUYCHHUS: (i)OKyCHOC PacCToAHNC
JIMH3bI, OIITHYCCKAsA CUJIAaB JIMH3bI, YBCJINYCHHUC JIYIIbl, CAUHULIBI 3TUX BCIUYHUH: M, AIITP.

- €CTECTBEHHBIC U UCKYCCTBEHHBIC UCTOYHUKU CBETA;

- OCHOBHBIE TOYKH U JTUHUU JIMH3HI;

- ONITUYECKHE MMPUOOPHI: 3epKallo, TWH3a, (poToanmapar, MPOSKIIMOHHBIN amnmapar, Jyra, O4YKu;
- HeJIOCTATKU 3peHUs: OIU30PYKOCTh U JATHHO30PKOCTb;

- cocTaB 0eyoro ceTa; TOMOJHUTENbHBIE U OCHOBHBIC 1IBETA.

Pacnosznasams: - €CTECTBEHHBIC U HCKYCCTBCHHBIC UCTOYHHUKHU CBCTA,



- JIy4H TaJIal0I1H, OTPAKEHHBIHN, TPEJIOMIICHHBIN; YIIIbl TAJECHUS , OTPAXKEHUS,
MMPCJIOMJICHUS

- 3epKasibHOE U 1 (Hy3HOE OTPAKECHHUS;

- CIIO)KEHHE [IBETOB U CMEIICHUE KPACOK.

Bocnpouzgooums: - onpe/iesieHIe TIOHATHIA: HCTOYHHKU CBETa, CBETOBOM Iy4OK, CBETOBON
Jy4, TOUYCYHBIA HCTOYHUKHU CBETA, MHUMOE H300paKeHUE, IPEIACIbHBIA YroJ OJIHOTO
BHYTPCHHETO OTPaXKCHHUS, JIMH3a, AaKKOMO/IALMSI T71a3a, yroJl 3pEHHsI, PACCTOSIHUE HAMIYYIIero
3pCHUsA, YBCIIMYCHUC JIYIIBI;

- (hopMyITy ONITHYECKOM CHUITBI JTMH3BI,

- 3aKOHBI: 3aKOH HpSIMOJII/IHef/’IHOI‘ O PaCIIpOCTpaHCHUA CBCTA, 3aKOH OTPAKCHUA CBCTA, 3aKOH
IMPECIOMJIICHUA CBETA,

- IPUHIIAIT 0OPATUMOCTH CBETOBBIX JTyUeH.

Onucviéamp. - HaOJIIOJJa€MbIC CBETOBBIC SIBJICHUS;

- 0COOCHHOCTH U300paKCHHS MTPEIMETa B TUIOCKOM 3epKaJie U JINH3E,
- CTPOEHHUE TJ1a3a U €r0 ONTHYECKYIO CUCTEMY.

2 yposenw

Hasvieamys: - OCHOBHBIE TOUKH U JIMHUU BOTHYTOT'O 3€pKaja: IOI0C, ONITUYECKUN LIEHTD,
TJIaBHBIN (POKYC, paguyc, TIaBHAsi ONTHYECKas! OCh;

- YCIIOBUSI MPUMEHUMOCTH 3aKOHA MPSMOJIMHEHHOTO PacpoCTpaHEHHS CBETA.
Bocnpouzsooums.

- OTIpe/IeNIeHre TIOHATUN: YBEIMYEHHE BOTHYTOTO 3€pKalia, yBeTUUCHHE JTHH3BI,
- (hopmyty MHMH3BI,

Onucvieams:

- 0COOCHHOCTU U300paKEHUSI B BOTHYTOM 3€pKaie.

Ha ypoBHe nonumanus

1 yposens

Obvsichamy: - pusndeckue siBIeHUS: 00pa30BaHKUe TEHU MU MMOJTYTEHH, COTHEYHbBIE W TyHHbBIE
3aTMCHUS;

- X0J nyqeﬁ B IpU3M¢C, B (I)OTOaHHapaTC " NPOCKIUOHHOM amIiapare u ux yCTpOﬁCTBO;

- ONITUYCCKYIO CUCTCMY I'JIa3a,



- 3aBHCUMOCTh pPa3MepOB U300pKEHHS OT yTIIa 3PCHHUS;

- IPUYHMHBI OJIM30PYKOCTH U TATBHO30PKOCTH U POJIb OYKOB B UX KOPPEKIIHH;
- YBEITMYCHUE yTJIa 3pEHHSI C TIOMOIIBIO JIYIIbI;

- IPOUCXOXKICHHUE PATYTH.

Tlonumame:- pasHuny MEXKAY CCTCCTBCHHBIMA U UCKYCCTBCHHBIMU UCTOYHHKAMH CBCTA,
CBCTOBBIM ITYUYKOM N CBETOBBLIM JIY4YOM;

- TOUCYHBI UCTOYHHUK CBETA U CBETOBOM JIy4 — HealbHbIE MOJEIIH;

- IPUYHMHY Pa3IokKeHUs OEJIOr0o CBETa B CIEKTP.

2 ypoeenw

ObvsicHAmMb: - IPUMEHEHUS BOTHYTOT'O 3€pKaia;

- XO[I JIy4ell B CBETOBO/IE.

Ilonumamy: - TpaHULIBI IPUMEHUMOCTH 3aKOHA MPAMOJIMHEWHOTO PacpOCTPAHEHHUS CBETA;
- 3aBUCHUMOCTH YKciIa U300paKeHUH B ABYX 3€pKayiax OT YIJia MEXy HUMH;

- IPUHLAI YCTPOMCTBA KAJIEHIOCKOIIA.

Ha ypoBHe npuMeHeHNs B THIIHYHBIX CUTYaLMAX

1 yposens

Ymemus: - npUMEHATH 3HaHUS 3aKOHOB MPSMOJIMHEMHOTO PACIIPOCTPAHEHHUSI CBETA, OTPAKEHUS U
MIPEJIOMJIEHUS K OOBSICHEHUIO SIBIICHHIA;

- I/1306pa)KaTB Ha 4CPTECIKE CBETOBLIC IMYUKHU C TIOMOMIIBIO CBETOBLIX nyqeﬁ;

- CTPOHTH: N300pakeHNe MPeMEeTa B INIOCKOM 3epKajie, X0 Jydel B Ipu3Me, X0 Jiyuei B
nuH3e. M300pakeHne nmpeMeToB, JaBaeMbIX JIMH30H, X0/1 Ty4eil B MpuOOpax, BOOPYKAIOIIHUX
a3 (OukH, Jyma);

- BBIYHCTISTH ONTUYECKYIO CHITY JTUH3BI 110 N3BECTHOMY (DOKYCHOMY PacCTOSHUIO, 1 HA000POT.
2 yposenw

- OIIPEIENATh HEM3BECTHBIE BEIMYMHBI, BXOAIINE B (HOPMYITy TOHKOW JIMH3BI.

Ha YPOBHEC NIPUMECHCHUS B HECTAHAAPTHBIX CUTYallUAX

1 yposens

CpasHusamy: - onTHYECKHE MIPUOOPHI U XOJT JIydeH B HUX.



Yemanasnueams ananocuro: - MeXay CTpOSHHEM IJ1a3a U yCTPOMCTBOM (hoToamnmapara;

Hcnonvzosams: - METOABI HAYYHOTO NMO3HAHUS NIPU U3YUYESHUHU SBIICHUH (IIPSIMOIUHEITHOTO
pacpocTpaHeHUs, OTPAKEHUS U MPEJIOMIICHHUS CBETA)

Pe3epBHoe Bpems (S 1)

Pe3ysabTaThl 0CBOEHHSI Kypca

JINYHOCTHBIMHU pe3yJIbTaTaMu 00ydeHHs (PU3UKE B OCHOBHOM IITKOJIE SIBIISIOTCS:

_ pa3BHUTHE IMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH
yYalmuxcs;

_ yOEXIEHHOCTh B BOBMOYKHOCTH TIO3HAHUS ITPUPOIbI, B HEOOXOIUMOCTH Pa3yMHOTO
MCIIOJIB30BAHUS IOCTHKECHUN HAYKU M TEXHOJOTUHM ISl TajbHEUIIEro Pa3BUTHS YEJIOBEYECKOTO
o01ecTBa, yBaX€HHE K TBOPIIaM HAyKH U TEXHUKH, OTHOIIEHHE K (PH3MKE KaK K 2JIEMEHTY
0011eY€eI0BEYECKOI KYJIbTYpHI;

_ CaMOCTOSITENIbHOCTh B MPUOOPETEHNUU HOBBIX 3HAHHUM U MPAKTUYECKUX YMEHUN;

_ TOTOBHOCTH K BBIOOPY >KH3HEHHOT'O ITyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U
BO3MOKHOCTSIMU;

_ MOTHBalUsI 00pa30BaTEIHHON IEATEIbHOCTH IIKOJIBbHIUKOB Ha OCHOBE JINYHOCTHO-
OPHUEHTHPOBAHHOTI'O MTOAX0/A;

_ (dopMUpOBaHHE IIEHHOCTHBIX OTHOIICHUH APYT K APYTY, K YUUTEIIO, K aBTOPAM OTKPBITUH H
n300peTeHnil, K pe3ynbTataM o0yueHusl.

MeTanpeamMeTHBIMHU pe3yabTaTaMH O0y4eHHs (U3HKE B OCHOBHOM IIKOJIE SIBIISIOTCS:

__ OBIIQJICHHE HABBIKAMU CAMOCTOSITEILHOTO MPUOOPETEHUS HOBBIX 3HAHUH, OpraHu3aluu
y4eOHOM JesATEIHbHOCTH, TIOCTAHOBKH 11€JIeH, TUTAHUPOBAHUSI, CAMOKOHTPOJIS U OL[EHKH
pe3yNIbTaTOB CBOEH AESITETbHOCTH, YMEHUSIMHU MIPEIBUICTH BO3MOXKHBIEC PE3YNIbTAThl CBOMX
JIEUCTBHIA;

_ TIOHMMaHUE Pa3Inyuil MeX Ay UCXOAHBIMU (haKTaMU M TUIIOTE3aMHU JIJIsl UX OOBSICHEHHUS,
TEOPETUICCKIUMH MOJICIISIMU U peaTbHBIMUA 00BEKTaMU, OBJIAJICHUE YHHUBEPCATBHBIMU YICOHBIMU
JNEHCTBUSAMH Ha MIPUMEpPax TUMOTe3 sl OObSICHEHUS U3BECTHBIX (DAKTOB U AKCIIEPUMEHTATHHON
MIPOBEPKH BBIIBUTAEMBIX THIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIENIECH MPOIECCOB HIIH
SIBIICHUI;

_ (opmupoBaHNEe YMEHHI BOCTIPUHUMATD, TTIepepadaThiBaTh U MPEIBSIBIATH HHPOPMAIIUIO B
CJIOBECHOM, 00pa3Hoii, CHMBOJIHYECKOH opMax, aHATU3UPOBATH U MepepadaThIBaTh
MOJIyYEHHYIO HH()OPMAIUIO B COOTBETCTBUHU C TTOCTABICHHBIMU 3a[a4aMHU, BBIJICTSATH OCHOBHOE
coJiepKaHue TPOUYNTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI Ha TIOCTABJICHHBIE BOIIPOCHI U
u3jararh €ro;

_ TIpuoOpeTeHNE OTbITa CAMOCTOATENILHOTO IMOMCKA, aHalu3a U 0TOopa nHMOpMAaIUu ¢
MCIIOJIb30BaHUEM PA3IMYHBIX HCTOUHUKOB U HOBBIX HH(OPMAIIMOHHBIX TEXHOIOTUHN AJIs
pelieHus Mo3HaBaTeNIbHBIX 3a]1a4;

__ pa3BHUTHE MOHOJIOTHYECKOMN U TUATIOTUUECKOW PeUr, YMEHUS BBIPAXKATh CBOM MBICIH U
CITOCOOHOCTH BBICJIYIIIUBATh COOECETHUKA, TOHUMATh €r0 TOUKY 3pEHHUs, IPU3HABATH IIPABO
JIPYroro 4esoBeKa Ha UHOE MHEHUE;

_ OCBOCHHE MPUEMOB JICHCTBHI B HECTAHAAPTHBIX CUTYAIUSAX, OBJIAICHUE YBPUCTUUECKUMHU
METOJIaMH pEelIeHHs TPOOIeM;

_ (opmupoBaHHE YMEHHI pabOTaTh B TPYMIIE C BHITOJTHEHUEM PA3TUYHBIX COIIMATBHBIX POJIEH,
MPEJICTaBIISITh U OTCTAUBATh CBOM B3IUISAJIBI U yOEKICHUS, BECTH IUCKYCCHIO.

IIpeaMeTHbIe pe3yabTaThl 00y4YeHHS (GU3HKE B OCHOBHOM IIKOJIE TIPEICTABIICHBI B COJICPKAHUHU
Kypca o TeMaM. O0ecreunTs JOCTHKEHHUE TUTAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON MTPOTPaAMMBI, CO3/IaTh OCHOBY JIJISl CAMOCTOSATEIFHOTO YCIIEITHOTO YCBOCHUS
00y4JarIIMMHUCS HOBBIX 3HAHUM, YMEHH, BUJIOB U CIOCOOOB JEATEILHOCTH JTOJIKEH CUCTEMHO-



NeITENLHOCTHRIN MOAX0A. B cOOTBETCTBHH ¢ A TUM HOAXO0J0M UMEHHO aKTUBHOCTD

00yyaromuxcs MPU3HAETCS OCHOBOM JTOCTH)KEHUS pa3BUBAIOLINX IIeJIe 00pa30oBaHUsS— 3HAHUS
HE NepeJatoTcsl B TOTOBOM BHJIE, a 100BIBAOTCS yUYaIMMUCS B IIPOLIECCE II03HABATENIBHOM
nesrenbHOCTH. OTHUM M3 MyTeW MOBBIIIECHHUSI MOTUBALIUH U A(PPEKTUBHOCTH yueOHOI
JeSITEIbHOCTH B OCHOBHOM ILIKOJIE SIBJISIETCS] BKIIFOUEHHE YyUYaIllUXCsl B yueOHO-
UCCIe008amMenbCKYI0 U NPOEKMHYI0 0esAmeIbHOCb.

I/IHq)OpMaIII/IOHHO — METOAHUYIECCKOC odecmeyeHue MnmporpamMm 1o (1)“3mce

Ne | ABTOp (cocTaBUTED) Ha3Banue I'on N3parenscTBO
W3IaHUsI
1 | Hypemuesa H.C., Baxxeesckas H.E. dusuka. 7 Kacc. 2017 M.: lIpoda
YueOHuk
2 | [lypeimesa H.C., Baxeesckas H.E. Pabouas teTpans. | 2017 M.: JIpoda
Puzuka 7
3 | DiekTpoHHOE MPUIIOKECHUE www.drofa.ru 2017 M.: [Ipoda
y4eOHHKY. 7,8,9 Kiacchl
4/1 | TypeimeBa H.C., Jle6enesa O.B. [TpoBepouHbIe u | 2014 M.: JIpoda
KOHTPOJIbHBIE PAa0OTHI.
Puszuka 7
4/2 | Tlypsimesa H.C., Baxeesckas H.E. Meroandeckoe 2012 M.: lIpoda
nocobue. Puzuka 7- 9
5 | Ilypemmesa H.C., Baxxeesckas H.E. dusnka. 8 Kiacc. 2017 M.: [Ipoda
YueOHuk
6 | [Typemmesa H.C., Baxxeesckas H.E. Pabouas Terpanip. 2017 M.: JIpoda
Puzuka §
7 | DIeKTpOHHOE MPUIIOKEHUE K www.drofa.ru 2017 M.: [Ipoda
y4eOHHUKY
8 | [lypermmesa H.C., JIebeneBa O.B. [TpoBepounbIe U 2012 M.: JIpoa
KOHTPOJIbHBIE PaOOTHI.
dusuka 8
9 [Typsimesa H.C., Baxxeesckas H.E., dusnka. 9 kiace 2017 M.: Ipoda
Yapyruna B.M.
10 | [ypemmesa H.C., Pabouas TeTpanp. 2017 M.: [Ipoda
®dusuka 9
11 | Iypemmesa H.C., Jlebenesa O.B. [TpoBepounbIe U 2015 M.: JIpoa
KOHTPOJIbHBIE PaOOTHI.
®dusuka 9
12 | I'. I". Huxudopos, Qusuka: 'HA: 2014 M.:
E. E. Kam3zeeBa, M. 1O. [lemunona; coopHuk [Tpoceemienune
nopn pea. M. 10. JlemunoBoii.— 3-e IKcnepumenmanbHbixX
3., 3a0anuil 011
noozomoexu k 'HA ¢
9 knacce
13 | eporukun A.B. COopHUK 332714 110 2014 M.: Dx3ameH
¢busuke, 7-9 xnacc.
droc
14 | Jlykammuk B.U., IBanoBa E.B. CoOopauk  3amau 1o | 2016 M.:
¢dusuke, 7-9 xnacc [Ipocsemienue
15 | Maposn A.E., Mapon E.A. Camocrositenpapie 1 | 2016- M.: llpoda




KOHTpOJbHBIE paboTel | 2018
mo ¢usmke. 7, 8, 9
KJ1acc.
16 | Mapon A.E., Mapon E.A Coopauk BompocoB u | 2019 M.: Ipoda
3amad o ¢usuke. 7, 8§,
9 knacc.
17 | Mapon A.E., Mapon E.A. COopuuk 3amau 1o | 2014 M.: JIpoda
busuke. 7-9 kacc
18 | Mapon A.E., Mapon E.A. Junaktudeckue 2014 M.: lIpoda
MaTepuabl 1o (pu3mke.
7- 11 kiace
19 | MockaneB A.H., Hukynosa I'".A. I'otoBumcst k  EI'D. | 2004 M.: Ipoda
dusuka
20 | T'enpenmreitn  JI.O. Kupux JILA. | Pemenune  xmrodeBsix | 2013 M.: KIIEKCA
I'ensdrar .M. 3ajgad mo (usmke I
OCHOBHOM IIKOJIbI
21 | [TomoB A.B. CnpaBouHUK 2017 M: Dkemo
mKonbHUKa.  Dusmka.
Bce tembr OI'D u EI'D.
7-11 k.
22 | 3opun H.W. ®duzuka. OI'D  2016. | 2016 M.: Dkemo
Temarnueckue
TPEHUPOBOYHBIC
3aJIaHusl.
23 | Monacteipckuii JI.M. ®uzuka OI'D 2020 2019 PocroB Ha
HTOroBBIC UCTIBITAHUS. Jlony.:
Jlernon M
24 | Ilypermesa H.C., dusuka. Hogsrit | 2016 M.: ACT
MOJIHBIM  CIIPAaBOYHUK
JUISE  TIOATOTOBKH K
ors
25 | Monacteipckuii JI.M. ®duzuxa ['MA 2020 2019 PocToB Ha
Nroroselie ucnsiTanus Hony.:
Jlernon M
26 | Bapnamos C. /1., 3unsbepman A. P., | Dxcniepumentansheie | 2008 M.: MITHMO
3unkoBckuii B. U. 3a/1a4u Ha ypOKax
bu3uku 1 puznyeckux
OJIMMITHAIAX
27 | HemumoBa M.IO. ET'D 2019. dusuxa. 2018 M.:
TUMOBBIE TECTOBBIC W3JIaTeIbCTBO
3a/laHus «9K3aMeHn»
28 | I'engenmreiin J1.O., Komkuna A.B., | ®usuka. 10 xmacc. Y. 2014 M.:
JleBues .. 3: 3agavHuK. Muemo3uHa
29 | emumosa M. 1O. ®usuka. 1000 3amauc | 2019 M.: Dx3aMeH

OTBETaMU U
peLIeHUsIMU




Ne | Tema OcHoBHOE coJiep>kaHre ®opma paboter | [Tnarmpyemslie pe3ynbTathl B cooTBeTcTBHE ¢ PI'OC /3 Jara
nn [IpenmeTHbIe MertanpeameTHbIe ‘ JInyHocTHBIE 1 ‘ (0]
®u3uka u GpU3NIECKHE METOIbI H3YUEeHHS PUPOIBI
1 UYro mzywaer | Ilpupona. BBoansiii ypox | Jlemonctpupytor | II: Yuarcs OCO3HAHHE §1,2 |2.09
buzuka u SIBieHus IpUPOAbL.. YPOBEHb 3HaHUH | CAMOCTOSITENILHO BaXHOCTHU Nel
actpoHomus? | dusuka — oJiHA U3 HAYK O 00 okpyxarormem | GopMyIUpOBATh W3YyUYCHUS
pupoie. MUpe. ompezeNneHus:, BIICHIATh | (DU3UKH,
dusznyeckue Tena. Hab6nronator u CYLIECTBEHHBIE U MPOBEJICHUE
duznyecKue SBICHHUS. OTHCHIBAIOT HECYIIIECTBEHHbBIC HaOII0IeHUS,
AcTpoHOMUSL. pa3IMYHbIC TUIIBI | IPU3HAKU SIBIICHUI dbopMupoBaHue
CBs3b (DU3HKH U buznuecKux P: CraBar yuebHyro MO3HABATENIbHBIX
actpoHoMuu. Hayunslii SABJICHUI 3a71a4y Ha OCHOBE UHTEPECOB
METO/T COOTHECEHHSI TOTO UTO
no3Hanus. dusnyeckue YK€ U3BECTHO, U TOTO,
METOJIbI U3YUYCHUS YTO eIlle HEM3BECTHO
npupoabsl. Habmonenue. K: Ymeror 3a1aBarts
DKCIEPUMEHT BOIIPOCHI. YMEIOT
[Tpumepsl MEXaHUYECKHX, 000CHOBBIBATH CBOU
TEIUIOBBIX, DJIEKTPUUECKUX, BBIBOJIBI U
MarHUTHBIX U CBETOBBIX YMO3aKJIIOUCHHSI.
aBiaeHui. Gusnyeckue
puOOpbI
2 duznueckue duznyeckue mpudopklI. Pemenne o61eit | OnuceIBarOT I1: Beigensror yOEKIEHHOCTh B §3,4 | 4.09
BEJIMYMHBI U duznyeckue yaeOHOM W3BECTHBIE KOJIMYECTBEHHBIE BO3MO>KHOCTH Ne2, 3
eAVHMIIBI X | BeTUMYUHBL EquHUIIBI 3aJ]a4M: MIOUCK U | CBOMCTBA Tell, XapaKTePUCTUKHU MO3HAHUS (3-5)
HU3MEPEHHS. U3MEpPEeHHS PU3HUECKIX OTKPBITHE COOTBETCTBYIOIIN | OOBEKTOB. TIPUPOJIBI
Usmepenne BEJIUYMH. HOBOTO criocoba | e uM ¢usnueckue | P: Onpenensitor
bu3HIeCKUX N3mepenne Gpuznueckux JIEACTBHI. BEITUYUHBI U MOCJIEI0BATEILHOCTh
BEJTMYUH BennuuH.l[eHa nenenus CIoco0ObI NX MIPOMEXKYTOUHBIX IIEJICH.
A3MEPEHUS. K: YMeroT capimars,
Bribupatot CIIyIIaTh ¥ TOHUMATh
HEO0OXOANMBIC napTHEpa, MJIAHUPOBATh U




¢dusnueckue
PUOOPHI U
OTIPENIeNIAIOT UX
IICHY JICTICHUS

COT1IaCOBAHHO BBIIIOJIHATDH
COBMCCTHYIO
JACATCIIBHOCTD

TouHOCTB TOYHOCTH N3MEpEHUH. Pemenue W3mepsioT IT: CpaBHUBAIOT CTIOCOO U | pa3BUTHE §5, 9.09
U3MEpEHUH. [TonsiTHE aOCOMIOTHOM YaCTHBIX 3aJ1a4: | PAcCTOSHUS. pe3yJIbTaT CBOUX BHUMATEIbHOCTH | Ned
HOTPELIHOCTH OCMBICIICHHUE, IIpennarator JIeNCTBUI ¢ 00pa3LioM — AKKypaTHOCTH
U3MepeHus.3anuch KOHKPETHU3alHsl, | CIIoCOObI JIMCTOM COIIPOBOXKJICHHS.
pe3yabTara ¢ yueTomM 0TpaboTKa HU3MEPEHUS P: Onpenensitor
abcoOTHOM HOBOTO criocoba | oobema Tena [10CJIEI0BATEIbHOCTD
norpeHocTU.OTHOCUTENBH | IEHCTBUS IPU IIPaBUJIbHOM U MIPOMEKYTOYHBIX
as MOrpenIHOCTb. peuieHumn HEMPaBUILHON JIEUCTBUIM
JIP Ne 1 «M3mepenue KOHKPETHO — (bopMBI. K: Oco3Hatot cBon
o0beMa TBEpAOro Tesay. HPAaKTUYECKUX W3mepsioT neiicrBus. Mmeror
®dusnueckue nprudOphI: 3ajad4. 00BEMBI TEJI. HAaBBIKU
MEH3YpKa, JTUHEeWKa U KOHCTPYKTHBHOTO
TEPMOMETDP OOLIEHUS B MaJIbIX
rpymnmax.
N3mepenue Merton psnoB. Pemenne H3mepsitoT IT: Ynpasnstor cBoeit dopmupoBanue | NeS 11.0
pa3MepoB *Meton nsTHA. YaCTHBIX 3a/1a4: | pa3Mep MaJlbIxX JIeSITEIIbHOCTBIO LIEHHOCTHBIX 9
MaJIbIX TEJ JIP Ne 2 «M3mepenune OCMBICIJICHHE, T€J METOIOM IIOCPEACTBOM IIOCTAHOBKH | OTHOIIEHUH APYT
pa3MepoB MaJbIX TEI» KOHKpeTHu3anus, | psgos.llpeanara | wenei, niiaHupoBaHuUs, K JIpYyTY,
oTpaboTka IOT CIIOCOOBI KOHTPOJIs1, KOPPEKIIUH YUHTEIIO,
HOBOTO CII0cO0a | MOBBIIIEHUS CBOUX JIEUCTBUI U aBTOpaM
JENCTBUS IpU TOYHOCTH OLICHKH YCIIEIIHOCTH OTKPBITUH U
peleHnn U3MEPEHUI YCBOEHUSA n300peTeHunit
KOHKPETHO — P: OOGnapy>xuBatoT
MPAKTUYECKUX OTKJIOHEHHUSI.
3a1ad. OO1yMBIBaIOT MPUUMHBI
OTKJIOHEHHMI.

K: OcymectBusitoT
CaMOKOHTPOJIb U




B3aUMOKOHTPOJIb

Cea3b mexxny | [Ipeacrarienue o Pemenue N3mepsiroT I1: Beimensitor dbopmupoBaHue §6 16.0
buznuecKuMu | PUINIECKUX YACTHBIX 33]a4: | MPOMEKYTKHU KOJTMYECTBEHHBIC [IEHHOCTHBIX Ne6 9
BEIMYMHAMHU | 3aKoHaxX.dDusnveckas OCMBICJICHHE, BpPEMEHU XapaKTePUCTHKH OTHOILIEHHH APYT
TEOpHH. KOHKpETH3aIus, 00BEKTOB, 33JaHHBIE K JIPYTY,
Ponb pusmueckoii Teopun. | orpaboTka CJIOBaMH YUUTEITIO,
JIP Ne 3 «M3mepenue HOBOTO cItoco0a P: Onpenensitor aBTOpam
IPOMEKYTKOB BPEMEHU. NeHCTBUS M0CJICIOBATEIILHOCTD OTKPBITUH U
MIPOMEKYTOYHBIX M300peTeHu i
NEUCTBUI
K: YmeroT cipmmars,
CJIyIIATh ¥ TOHUMATh
napTHepa, IJIaHUPOBATh U
COTJIACOBAHHO BBIMOJIHATH
COBMECTHYIO
JICSITEIIbHOCTD.
Mup pusukn. | Gusnka — ocHOBa TexHUKH. | O000OmEeHue u Y4acTByIOT B IT: Co3marot CTpyKTYypy YCTaHABIINBAThH §7,8 |18.0
duszuka u TexHuyeckue yCTpoHCTBa. | cUcTeMaTu3anus | 00CyKIeHUU B3aMMOCBS3€H B QU3UKEe | IPUUYUHHO- 9
TEXHHUKA ®usznka B ObiTy.DH3MKa HA | TIOTYYSHHBIX 3HaYCHUS PU3UKH | KaK HayKe O MPHUPOJIC CJICJICTBEHHBIC
TPaHCIIOPTE. 3HAHUH. B KU3HU P:VYuyactBytot B CBSI3H, CTPOUTH
Muxkpomup.Makpomup. YeJIOBEKa, ee 00CYXJICHUU BPEMEHHBIX | JIOTHYECKOE
Meramup pOJU B MIO3HAHUU | U paccyxeHue

MHpA.

OILICHOYHBIX
XapaKTEPUCTUK
pe3yJIbTaTOB.

K: PacnipenensitoT ponu,
B3aMMHO KOHTPOJIUPYIOT
JIEUCTBUS IPYT Apyra,
YMEIOT JIOTOBapUBAThCH,
BECTH JIUCKYCCHIO,
IMPpaBUJIbHO BbIPpAXXaTb
CBOU MBICIIM B pEYH,
YBaXKaIOT B OOIICHUH 1




COTpPYJIHUYECTBE
napTHepa M caMoro ceosl.

MexaHu4yecKHe SIBJIeHUS

Mexannuecko | Mexanuueckoe . BBonHBIi [TpuBoAT pUMEpPHI I1: Beigensitor u pa3BuTHE §9-11 | 23.0
€ IBWJKEHUE. | JABMKeHHe.Buael YPOK: MEXaHUYECKOTO (bopMyIHpyIOT BHUMarenbHocTH | Ne7 9
OTHOCUTEIBH | MEXaHUYECKUX JBUKEHUM. | IOCTaHOBKA JIBUYKEHUSI. I103HABATENbHYIO COOPaHHOCTH U
OCTb Crioco0bl onrcanusl. yueOHOMI PaznuuatoT criocobbl | Lenb aKKypaTHOCTH
Mexannueckor | Tpaexkropus.IlyTs. 3aJa4U, TIOUCK U | OIUCAHUSA P: ITlpunumaror
o neuxkeHus. | CKopocTs. OTKPBITHE MEXAHUYECKUX II03HABATEJIbHYIO
OTHOCUTEIHHOCTD HOBOTO CITIOcO0a | JIBHYKEHUH. LEJb U COXPAHSIOT €
MEXAHUYECKOTO IBUKEHUS. | IEHCTBUS. N300paxator IIPY BBIIIOJHEHUH
pasyIin4HbIC y4eOHBIX 1eUCTBUI
TPACKTOPUU K: meroT HaBbIKH
KOHCTPYKTUBHOT'O
0OILIIEHUS B MaJIbIX
rpynmnax.
PaBaomepnoe | IIpencraBnenue o Pemenne CpaBHuBaroT I1: BeipakaroT CMBbICH | OBJaJECHUE §12 | 25.0
NPSIMOJIMHENH | paBHOMEPHOM JIBH)KEHUU. YaCTHOM 3aJjauu: | pa3InyHbIC BUIbI CUTyalluu CpelcTBaMuU Ne8 9
oe nemxenue. | Ckopocts PII/I. OCMBICJICHHE, JIBUKECHUS. pa3IMYHBIMH ONMCAHUSA (1,2,
Ckopocts nipu | Criugomerp. KOHKpeTHu3anus, | CpaBHUBaIOT CpencTBamMu — JIBUKEHUS, 6)
PIIJ PaBHOMepHOE oTpaboTka JIBYDKEHUS C CIIOBECHO, PUCYHKH, | IIPOBECTH
NPSIMOJIMHEHOE IBM)KEHUE | HOBOTO CIOc00a | pa3iuyHOM rpaduxu KJIaCCU(UKALIUIO
JEHUCTBHS. CKOPOCTBIO. P: CpaBHUBaIOT CBOI | IBHKEHUH 110

[ToHnmaroT cmbICI
ckopoctu. Pemaror
pacueTHbIE 3aJ1a4M U
3a71auu — rpaduku

cIoco0 JIecTBUSA C
3TAJIOHOM

M: OnuceIBaroT
colepKaHue
COBEpIIAEMBIX
JIEUCTBUM U JAIOT UM
OIIEHKY

TPAaEeKTOPUU H
yTH,
dbopMupoBaTh
YMEHUs
BBIIIOJIHATH
PHUCYHKH,
aKKypaTHO U
rpaMOTHO JieJaTh
3aI11ucu B




TETPaIAX

9 PaBHOMepHOe | Pacuer myTH, BpeMeHHU U Pemenue Brraucisior myTh, I1: BeinensiroT dhopMupOBaThH 30.0
NPSAMOJIMHEHH | CKOPOCTH IpU YaCTHOM 33a4M: | CKOPOCTh M BpeMs (bopmanpHyIO YMEHUs 9
o€ IBUKEHHE. | PAaBHOMEPHOM OCMBICJICHHE, JIBUKCHUSI. CTPYKTYpY 33JlauH. . | BBIIOJHATH
CKOpOCTb IpH | MIPSIMOJIMHEHHOM JIBIDKEHHH | KOHKpETHU3auus, | 3HAKOMSTCS C YMeroT BeIOUpaTh PHUCYHKH,

PIIJT JIP Ne 4 «3yuenue 0TpaboTKa 3amavyamMu-rpadgukamMu | 0000IIEHHbBIE aKKypaTHO U
PaBHOMEPHOTO JABIKEHHS». | HOBOTO CIIOcO0a CTpaTEeTHH PEIICHHUsT | TPAaMOTHO JeJaTh
JIeiCTBUSL. 3a1a4y 3aIucy B
P: CocraBistor iian | TeTpajsx
u
II0CJIEIOBATEIBHOCTD
EUCTBUN.
K:pa3BuBator
CIOCOOHOCTH C
MIOMOIIIBIO BOTIPOCOB
OOBIBATh
HE/IOCTAIOIIYIO
UH(POPMALIHUIO.

10 | Ilpsmonuneiin | [lpeacrasienue o Pemenue CpaBHuBaroT I[1: Beigensitor u pa3BuTHe §13 2.10
oe HEPaBHOMEPHOM YaCTHOM 3a7a4uMl: | pa3IM4HbIe BUIBI (bopMyaHpyIOT BHUMATEIbHOCTH | Ne9
HEPAaBHOMEPH | MPSMOJIMHEHHOM OCMBICJICHHE, JIBYDKCHUSI. MO3HABATEIBHYIO COOpaHHOCTH H
o€ JBIKEHHE | TBMIKECHUHU. KoHKpetu3aus, | CpaBHHUBaAIOT 1elb aKKypaTHOCTH

IIpuMepsl HEpaBHOMEPHBIX | ITOUCK H JBUKCHUS C P: Ilpuanmaror
JIBUKCHHIA. OTKpBITHE pa3Iu4YHOM cpenHein II03HABATEIIbHYIO
CpenHsisi CKOPOCTh HOBOTO CIIOC00a | CKOPOCTBIO. EJTb U COXPAHSIOT ee
PaBHOyCKOpeHHOE JefcTBuUS. [ToHnMmaroT cMbICT IpY BBITOJHEHUN
JBUKEHUE CpEIHEN CKOPOCTH. y4eOHBIX IeUCTBUN

Pemator pacuetHsie
3aJa4uM Ha
BBIYMCIIEHUE CPEIHEN
CKOPOCTH

M: Vmeror
aHAJIM3UPOBATH U
OOBSICHATH NPU
paboTte B MaJoi
TPYIIIE CUTYaAlLUIO U
MOJTYYEHHBIN




pe3yabTaT npu
pEILICHUH 3a/1a4.

11 | PaBHoyckopeH | IIpencrasienue o Pemenue IToHnMaroT cMbICa II: Beienstor u Oco3HaBatb §14 7.10
HOE PaBHOYCKOPEHHOM YaCTHOM 3aauM: | YCKOPEHUs, KaKk (bopMyaHpyIOT €IMHCTBO U NelO
JBUKECHHUE. JBUKEHHUU. Y CKOPEHHE. OCMBICIJIEHHE, BEJIMYUHBI, I103HABATENbHYIO LIEJIOCTHOCTh
Yckopenue dusnueckuil cMbICI KOHKpETU3alus, | XapaKTepu3yromei 1eJb OKpY>KaroLIero

yckopenus. Popmya s IIOUCK U obicTpoTy M3MeHeHus | P: [lpunumaror MHpA,
BBIYUCIICHUSL. OTKpBITHE CKOpOCTH TeJa. II03HABATEJIbHYIO BO3MOKHOCTH
HOBOTO criocoba | [IoHuMaroT CMBICT M | LIEJIb U COXPAHSIOT €€ | ero
NefcTBUS. 0COOEHHOCTH IPY BBIIOJHEHUN [I03HABAEMOCTHU
PAaBHOYCKOPEHHOTO M | y4eOHBIX JEHCTB 1 00BSICHUMOCTH
paBHOo3amenneHHoro | K: Yuarcs Ha OCHOBE
JIBUKECHUSI. 3¢ PEeKTUBHO JIOCTUKEHU N
COTPYAHUYATH U HayKH
CI0CcOOCTBOBATh
POTyKTUBHOU
KOoonepauu

12 | Pemenue Penienne pa3nuyuHbIX THIIOB Pemarot I1: Ananusupyror [Tocrenenno | §14 9.10
3a/1a4 110 TEME | 3a]1a4 Ha BbIUMCIICHHE Pemenue KaueCTBEHHBIE, yCIIOBUS U BBICTpauBaTh
«PaBHOYCKOpE | YCKOpEHMS, KOHEUHOU YAaCTHBIX 33Ja4: | pacueTHBIC 3a/1auHu. TpeOOBaHUs 33/1a4l. | COOCTBEHHOE
HHOE CKOPOCTH U BpEMEHU OCMBICJICHHE, 3HaKOMSITCA C Bripaxator L[EJIOCTHOE
JIBIDKEHUE. KOHKpeTH3alus | 3afayamMu-rpaduKkaMu | CTPYKTYpY 3aJauu MHUPOBO33pEHUE:!
Yckopenune» 1 0TpaboTKa Pa3HBIMH - BbIpabaThIBATh

3YHu CY/| CpelncTBamy, CBOH
BBIOMPAIOT CcOOCTBEHHbIE
000011EHHBIE OTBETHI Ha
CTpaTeruu pelieHns | OCHOBHBIE
P: CocTaBistoT tuiaH | )KU3HEHHBIE
u BOIIPOCHI,

MOCJIeI0BATEIbHOCTh
JNIEUCTBUIA.
CpaBHHMBAIOT CBOM
coco0 IefCcTBYUS C

KOTOPBIE CTABUT
JIMYHBIA
JKU3HEHHBIN
OMBIT




3TAJIOHOM
K: Onuceisaror

coJiep)KaHue
COBEpILIAEMBbIX
JNEHCTBUN U JAIOT UM
OLIEHKY
13 | Uuepuus W3menenue ckopocTu Tena | . IIpuBoasaT npumepsl I1: OnuceiBaroT YUYUTBCS §15 141
U €ro IPUYMHBI. Pemenue JBYDKEHUS TeJ 10 00BEKT: nepeaaBast [IPU3HABATh Nell |0
Nuepuus.IIpumepsl qacTHOU 3amaun: | mHepuHu. OOBSICHIIOT | €ro BHEIIHHUE IIPOTUBOPEUUBOC
JBYDKEHUS 110 MHEPLIMU OCMBICJICHHE, IPUYHHY TaKOTO XapaKTePUCTHKH, Tb U
KOHKpEeTH3alus, | JIBUKCHUS UCIIOJIB3YIOT HEe3aBEpIIEHHOCT
HIOUCK U BBbIpa3UTEIbHbIC b CBOUX
OTKpBITHE CPEICTBA SI3bIKA. B3IJIS10B Ha
HOBOT'O criocoba P: IlpenBocxumaioTr | Mup,
JeiCTBUS. pe3yJsbTar: 4To BO3MOXKHOCTb UX
Oyzer, eciu. .. U3MEHEHUS
K: Ymerot (nnu
pa3BUBAIOT)
CIOCOOHOCTB C
IIOMOIIBIO BOIIPOCOB
N0OBIBaTh
HEIOCTAIOIIYIO
HUH(}OpMaLIHIO.

14 | B3aumogpeiict | IlpeacraBnenue o Pemenue [IpuBoasaT mpumepsl II: Brigensttor u O1eHuBaTh §16, | 16.1
BHE TEIl. B3aUMOJICVICTBUU TEII. YaCTHOM 3a7ja4M: | TeJl, UMEIOIIUX bopMynupyroT KU3HCHHBIC 17 0
Macca. 3aBUCUMOCTb U3MEHEHUS OCMBICJICHHE, pa3Hyl0 MHEPTHOCTb. | TIO3HABATEJIbHYIO CUTYalluu C Nell

CKOPOCTH KOHKpeTu3auus, | Mccaemqyror nens. Beigensror TOYKHU 3PEHUS

B3aMMOJEHCTBYIOIUX TEN IIOMCK U 3aBHCHUMOCTh KOJIMYECTBEHHBIE 6e30macHoro

OT UX Maccel. Macca tena. OTKpPBITHE OBICTPOTHI UBMEHEHUS | XapaKTEPUCTUKU o0pa3a )XKM3HH U

Enununb macebl HOBOT'O CII0CO0a | CKOPOCTH TeNa OT €ro | OOBEKTOB, 33JaHHBIE | COXPaHEHUS
JeicTBUS. Macchl. OCO3HaIOT CJIOBaMH. 3/10pOBbSA

CMBICJT BBIPQXKEHHUSI:
«Macca — mepa

P: Ilpuaumaror
ITO3HABATEJBHYIO




HHCPTHOCTHU TCIIa»

LEJIb U COXPAHSIOT ee
IIPY BBIITOJTHEHUA
y4eOHBIX TCHCTBUH.

K: Yuarcsa
3¢ PEeKTUBHO
COTPYAHUYATh U
CIOCOOCTBOBATh
POYKTUBHOU
KOOIIEpaLuu
15 | Usmepenue [IpaBuna B3BEIIMBaHUS. Pewmenue N3mepsitor macey ten | I1: Cozparor Oco3naBatsb cBou | §17 21.1
Maccsl TeJla Poruaxkneie Bechl. JIP Ne 5 YaCTHBIX 3a/1a4: | Ha PBIYAKHBIX BECAX, | AIITOPUTM UHTEPECHI, 0
«M3mMepeHne Macchl Tena Ha | OCMBICIIECHHE, cobmonas «[IpaBuna | nesTenbHOCTH NPH HaXOJUTh U
PBIYQKHBIX BECAX». KOHKPETH3aIsl | B3BELIMBAHUS) peleHnn mpoodiiem U3y4aTh B
U 0TpaboTKa IIOUCKOBOTO y4eOHHKaXx 10
3YHu CY/. xXapaxkTepa pa3HBIM
P: CocraBnstoT mnaH | nmpeaMeTram
NeNCTBUIA. MaTepuan (13
CpaBHMBaIOT CBOH MaKCUMyMa),
croco0 IeiCTBUS C UMEIOLINI
3TaJIOHOM OTHOILIEHHE K
K: OnuceiBator CBOUM
coJiepKaHue UHTEepecaM
COBEPIIAEMBIX
nencteui. /lemaror
BBIBO/IBI
16 | IImotHOCTH [TnoTHOCTH BelecTBa. Pemenue obmeit | O0bscHsoT paznuuue | [1: Beigenstor u [Tocrenenno | §18 23.1
BEIIEeCTBA EnuHUIB! III0THOCTH. 3a7auu: B TUIOTHOCTH BOJIBI, bopMyIHpYOT BBICTPANBATh Nel2 |0
[T10THOCTH TBEPIBIX TeI, OCMBICJICHHE, JIbJ1a ¥ BOASIHOTO Mapa | MO3HaBaTENbHYIO COOCTBEHHOE (1,2,
XKHUJIKOCTEH U Ta30B. KOHKPETHU3aIHs, b [IEJIOCTHOE 4)
MIOUCK U P: [Tpunumarot MHUPOBO33pEHUE:
OTKpBITHE MO3HABATEIBHYIO - BBIpabaTHIBaTh
HOBOTO criocoba LIeJIb U COXPAHSIOT €€ | CBOM
JICHCTBUSI. MIPH BBITIOJTHEHUH COOCTBEHHBIC




y4eOHBIX IeUCTBUN
K: Ymeror (nam
Pa3BUBAIOT)
CIOCOOHOCTH C
MTOMOIITHIO0 BOIIPOCOB
OOBIBATH

OTBETHI HA
OCHOBHEBIE
JKU3HEHHbBIE
BOITPOCHI,
KOTOpPbIE CTAaBUT
JIMIHBIN

HEAOCTAIOIIYIO JKU3HECHHBIN
uH(bOpMaIIHIO. OTIBIT

17 | Usmepenue JIP Ne 6 «.M3mepenue . Pemmienue Wamepsitor mmotnocts | I1: Coznaror [TocTenenno 22 6.11
IUIOTHOCTHU IUIOTHOCTHU TBEPJIOTO TENay. | YaCTHBIX 33Jay: | BEIIeCTBa ITOPUTM BBICTPauBaTh Nel4
TBEP/OrO Tela OCMBICJICHHE, NESTENIbHOCTH TIPU coOCTBEHHOE

KOHKPETH3aIs peleHuu npoodieM L[EJIOCTHOE
1 0TpaboTKa IIOMCKOBOI'O MHUPOBO33pEHUE:!
3YHu CY/. Xapaxrepa. - BbIpaOaTHIBAThH
AHanusupyror CBOU
pa3inuuus U IPUYUHBI | COOCTBEHHBIE
WX TIOSIBJICHUS TIPU OTBETHI HA
CpPaBHEHUU C OCHOBHBIE
STaJIOHOM. KU3HCHHBIC
P: CocTaBnstor nmnaH | BOIpPOCHI,
u KOTOpPBIE CTABUT
MOCJIEIOBATEIbHOCTD | JTUYHBIN
JEUCTBUI YKV3HECHHbBIN
K: OnuceiBaror OIIBIT
coJiep)KaHue
COBEpIIAEMBIX
nerctBuid. [enarot
BBIBOJIBI.

18 | KontponbHas | Beenenne. Onmcanue KoHTponbHbII JeMoHCTpHpYIOT [1: Boibupatot dbopMupoBanue 111
pabota Nel o | nBuxkenus ten.Macca. YpOK YMEHHUE peliaTh Haubomnee LIEHHOCTHBIX 1
TeMe [TnoTHOCTD 3a/1auu pa3HbIX TUTOB. | 3P dEKTHUBHBIC OTHOIIIEHUH K
«BBenenue. CHOCOOBI ¥ MOAXOABI | pe3yJibTaTaM
JIBmxenune K BBIMIOJTHEHHUIO 0o0ydeHus




TEI.
[I;moTHOCTEY.

3aJaHui

P: Oco3naror
KauyeCcTBO U YPOBEHb
YCBOCHUS y4eOHOTO
Marepuaia

K: Ymeror
MPEeACTaBIATh
KOHKPETHOE
coJiepKaHue u
MPEACTABISITE €T0 B
HYKHOH popme

19

Cuna.

Cuia — mepa
B3aWMO/JICUCTBUS TEIL.
Cuna — BeKTOpHas
BennurHa. M3o0paxenue
cuibl. EqUHUIIBI CHITBL.

Brruncienue MOAYJIA CHUJIIBL.

Pemenne

YacTHOH 3a7a4u:

OCMBICJIEHHE,
KOHKPETH3aIHs,
ITOMCK U
OTKPBITHE
HOBOT'0 crioco0a
JNIEUCTBHA.

Brigensaror
CYyIIECTBCHHBIC U
HECYIIECTBEHHbBIE
MIPU3HAKU
(bu3HIecKoi
BEJIMYUHBI

I1I: Beigensaror n
(bopMyIHpYOT
MIO3HABATEJIbHYIO
1eJb

P: [Ipunumarot
TO3HABATEIHHYIO
1EJIb U COXPAHSIOT €€
MIPU BBITIOJIHEHUH
y4eOHBIX IeUCTBUN
K:Pacnpenenstor
GyHKIUYN 1
00s13aHHOCTH B
COOTBETCTBUU C
MOCTaBJICHHBIMHU
3a/1auaMu 1
WHIMBUTY ATbHBIMH
BO3MOKHOCTSIMH.

dhopMHUpOBaTH
YMEHHUS
BBINOJIHSATh
PUCYHKH,
aKKypaTHO U
rpaMOTHO JIeJIaTh
3aIucy B
TETPaIIIX

§19,
20,21
Nel3

131

20

CnoxxeHue
CHUII

PaBHOzelicTBYIOIIIAs CHJIA.
Onpenenenne MonyJs u
HaIpaBJIEHUs
PaBHOACHCTBYIOLIEN CUIIBIL.

Pemenue
YaCTHBIX 33]au:
OCMBICJICHHE,
KOHKpETH3aLHs
U oTpaboTKa

OnpenensroT MOIYJIb
Y HarpaBJIeHUE
PaBHOJICVCTBYIOIIEH
CHUJIBI B Pa3JIMYHBIX
CI/ITyaHI/IHX

II: BernBuraror u
00OCHOBBIBAIOT
TUIIOTE3EI,
MpeaIaramT Cocoobl
HX MTPOBEPKH

c(hopMHUPOBAHHO
CTb
IIO3HABAaTCJIIbHBIX
MHTEPECOB U
HHTCJJICKTYAJIbH

§22
Neld

18.1




3YHu CY]I.

P: CamocrositensHO
hopmynupyroT
I103HABATEJIbHYIO
LEJb U CTPOSIT
JIEUCTBUSA B
COOTBETCTBUU C HEH.
IIpensocxumarot
pe3ynbTaT

K: Ymeror
aHAJIM3UPOBATH U
OOBSACHATH NpHU
paboTe B Majioi
TpyIIIe CUTYalnio U
MOJIyYEHHBIH
pe3ynbTar

BIX
CIIOCOOHOCTEMN
VYA cs

21

Cuna
YIPYTOCTH

Cuna ynpyrocru.
[Ipumeps! ynipyrux

nedopmanuii. 3akoH I'yka.

KecTkoCTb.
I'panuibl TPUMEHUMOCTH
3akoHa ['yka

Pemenne

YaCTHOU 3aJa4Hu:

OCMEICJIEHHE,
KOHKPETHU3AIHS,
ITOMCK U
OTKPBITHE
HOBOT'0 crioco0a
JNEUCTBHS.

[TpuBoasT IPUMEPHI
nedopmarui.
Paznuyatot ynpyryio
U HEYIIPYT'YIO
negopmaruu

I1I: Beigensaror n
bopMynupyroT
MO3HABATENIbHYIO
nenb. Beigensior
KOJINYECTBEHHBIE
XapaKTEPUCTUKU
00BEKTOB, 3aJJaHHbBIC
CJI0BaMH

P: Ilpuaumaror
TMO3HABATEIHHYIO
1eJb

K: Yuarcsa

3¢ PEeKTUBHO
COTpYAHUYATH B
rpynme:
pacrpenensroT
GbyHKIUYN 1
0053aHHOCTH B

(dhopMHUpoBaHHE
YMEHHUH
HaAOII0ATh U
OOBSICHATH
buznueckue
SIBIICHUS

§23
Nel5

20.1




COOTBCTCTBHHU C

MOCTaBJICHHBIMU
3a/1a4aMu
22 | U3mepenue 3aBUCHUMOCTbD yIJTHHEHUS Pemenue Uccnenyrot IT: Co3naror dbopmupoBaHue §24 | 25.1
CHUJIbI MPY>KUHBI OT MOJLYJIS YaCTHOM 3aJa4M: | 3aBUCUMOCTh aJNTrOpUTM YMEHUHI Nel6 |1
MPUIIOKEHHOM CUJIBL. OCMBICJICHHE, YAJIMHEHUS MPY>KUHBI | I€ATeIbHOCTH IpU Ha0II01aTh U
Junamometp. Bunpl u KOHKpeTH3alus, | OT MOJyJIs peleHun mpoodiiemMm OOBSICHATD
HCIOJIb30BAaHUE PA3IUYHBIX | TIOUCK U MPUJIOKEHHOM CUITBL. | TIOUCKOBOTO buznueckue
TUIIOB INHAMOMETPOB. OTKpBITHE 3HaKoMsITCA © xapakrepa SBJICHUS
JIP Ne7 «I'panyupoBanue HOBOTO criocoba | mpudopoM Asis P: CpaBHuBaroT cBoit
HIPYXUHBI JUHAMOMETPAY. JeicTBUS. U3MEPEHUS CUJIBI — CHoco0 ¢ ATATIOHOM.
JTUHAMOMETPOM [ToHMMAarOT MPUYUHBI
pacxoxaeHun
K: YcranasnuBator
paboure OTHOIICHUS,
y4datcsi 3¢pHeKTUBHO
COTPYJIHHUYATDH U
CIOCOOCTBOBATh
MIPOLYKTHUBHOU
KooIepanuu
23 | Cuma 3aKOH BCEMUPHOIO . Pemenue [TpuBoaAT pUMeEpHI [1: YcranaBnuBaroT MOHMMAaHHE §25, 27.1
BCEMHUPHOIO TATOTEHUS. YAaCTHOM 3aJauu: | MPOSIBICHUS CUJIBI IPUYUHHO- CMBbICIIa 1
TATOTEHUS KpyTunbHeie BECHI. OCMBICIICHHUE, BCEMHMPHOI'O CIIEICTBEHHBIE CBS3H. | (PU3MUECKUX Nel7
['paBuTanmonHas KOHKpETH3alus, | TATOTEHUS U Oco3HaHHO CTPOAT 3aKOHOB,
MOCTOSTHHAs MIOMCK U OOBSCHSIOT €€ poJib B | BBICKA3bIBAaHUSI Ha PacKpbIBAIOLIUX
OTKPBITHE dbopmHpoBaHUU IPEUIOKEHHBIE TEMBI | CBA3b
HOBOTO cItoco0a | Makpo- U Meramupa P: Ilpuanmaror H3y4YECHHBIX
JeNCTBUS. I103HABATEJbHYIO SIBJICHUI;
LEeb dbopMupoBaTh
K: IInanupytor u YMEHUS
COTJIACOBAHHO BBITIOJTHSATH
BBITIONTHSIOT PHUCYHKH,

COBMECTHYIO

AKKypaTHO U




JACATCIIBHOCTD

rpaMOTHO ACJIaTh

3aMucH B
TEeTpaasx
24 | Cuna Cwia tsoxectu. [lpuannaa Pemenue OObsicHsarOT npuunny | I1: BeigensroT u pa3BUTHE §24, 2.12
TSXKECTH. BO3HUKHOBEHUS CHJIbI YaCTHOU 337a4M: | BOSHUKHOBEHUS CWIIBI | (DOPMYITUPYIOT Kpyrosopa §26
TSKECTU. Y CKOPEHUE OCMBICIICHHUE, TsoKecTH. OOBIICHIIOT | MO3HABATEIbHYIO dbopmMupoBath
CBOOOIHOTO TIAJCHMSI. KOHKpeTH3aIusi, | GU3uIeCKuii CMBICI LENb YMEHUS Nel7
®opmyra 15 BBIYUCICHHUS | TIOUCK U NoHATUA «yckopeHue | P: CocTaBislOT MIaH | BBINOJHATH
CHUJIBI TSDKECTH. OTKpBITHE CBOOOJHOIO U PUCYHKH,
N300paxeHue CUibl. HOBOTO CII0cO0a | MageHus. MOCJIEIOBATEIBHOCTh | AKKYPAaTHO U
JICHCTBHSL. N3o06paxaroT cuiry JEUCTBHM. I'PaMOTHO JI€JIaTh
TSKECTHU B AHaNM3UPYIOT U 3aMucH B
BbIOpaHHOM CTpPOTO CIEAYIOT EMYy | TETPalsix
Mmaciiraoe. K: Ymeror cabiarts,
CIIyIIaTh U TIOHUMATh
napTHepa
25 | Bec Temna. Bec tena. Paznuune mexnay | Pemenue OO®bscustoT TOT QakT, | [1: Beigenstor u ¢dbopMupoBaTh 4.12
HesecomocTs | Becom Tena U cuion YaCTHOM 3a/1auu: | YTO CUJja TSHKECTH — bopMynupyrOT YMEHUS
TskecTu. Bec Tena, OCMBICJIEHHE, BEJIMYMHA NIOCTOSIHHAS | I03HABATEIbHYIO BBITIOJIHSTh
HaxozsIerocs B mokoe. Bec | koHkpeTH3anms, | 1Jis Tena JaHHOU 1enb. PUCYHKH,
Tena, ABMKYIIETocs ¢ MIOMCK U Macchl, a BEC — HET P: CocraBisioT iian | akKypaTHO U
YCKOPEHUEM BBEpPX U BHU3, | OTKPBITHE u IPaMOTHO JIeNIaTh
Hesecomocts HOBOTO criocoba IIOCJIEI0BATEILHOCTD | 3aIIUCH B
JEeUCTBUS. JIEUCTBUI. TeTpansax §26
Pacnpenenstor Nol8

¢byHKIMU U 00beM
3aaHuN.

K: O6matorcs u
B3aUMOJICVCTBYIOT C
napTHEpaMH 110
oOMeHny
uHpopmanuei.




26 | [aBneHue. 3aBUCUMOCTH pe3yJibTaTa . [TocranoBka u | Ilpennarator cnoco6st | I1: Beipaxaror LEHHOCTHBIX §27 | 9.12
JEHCTBUS CUIIBI OT IUIOIIAAM | pelIeHHe O0IeH | yBEIUYEHHS U CTPYKTYpY 3aa4u oTHouIeHuit apyr | Nel9
OTIOPBI, HA KOTOPYIO OHA yaeOHO YMEHBIIICHUS pa3HBIMU K JIPYTY,

NEeCTBYeT. 3aJlauH. JTABJICHUS. CpeacTBaMH, YUUTEIIIO;
3aBUCHUMOCTH pe3yJibTaTa OOBSCHIIOT BBIOMPAIOT OTHOILIEHHE K
JIEHCTBUS CUIIBI OT MOZYJIS MEXaHU3M 0000111eHHBIE busnKe Kak
JEHCTBYIOIIEH CHIIBI. peryJIUpOBaHHUS CTpaTervy PEIICHUS | DJIEMEHTY
Jasnenue.@opmyna s JIaBJICHUSI, P: CamocrositensHO | 001Ie4eIOBEYECK
BbIUMCIICHUS. EarHAIIBI MIPOU3BOIUMOTO hopMyITHPYIOT OU KYJIBTYPBI
JTABJICHHUSL. pa3INYHBIMH MO03HABATEJIbHYIO
Crioco0bl yBeTHUCHUS U MEXaHH3MaMH1 3aagy.
YMEHBIICHUS JaBICHHUS. K: Ymerot (nnu

pa3BUBAIOT)

CIOCOOHOCTB C

MIOMOIIIHIO BOTIPOCOB

O0OBIBATh

HEJIOCTAIOITY IO

UH(OPMALIHIO.

27 | Cuna tpenus | Cuna tpenus.Buasl cun Pemenue Paznuuarot Bugsl cun | I1: Beigensttior u pa3BUTHE §28 | 11.1
Tpenus.Crnocod u3MepeHus | yacTHOM 3amaun: | Tpenus. [IpuBoast dhopmynupyroT Kpyrosopa Ne20 |2
CHUJIBI TPEHUSI. OCMBICJICHHE, MPUMEPHI. MO3HABATENIBHYIO MOTHBAIIHS
®opmyna s BBIYUCIEHUS | KOHKpeTu3auus, | OObSACHSAIOT CrIOCOOBl | LIEb 00pa3oBaTesIbHO
CUJIBI TPEHUS CKOJIbXKEHUS. | TIOUCK U YBEIMUYCHUS U P: [Ipuaumarot i neaTenpHOCTH
[Tpencrasienue o OTKPBITHE YMEHBIIICHUS CUJTBI MTO3HABATEIIBHYIO IIKOJILHUKOB Ha
KodpdUIIMEeHTe TPEHUS HOBOTO crtocoba | TpeHwusl. IIEJIb U COXPAHSIIOT €€ | OCHOBE
CKOJIBXKEHUS. YUeT U JEHCTBUSL. TIPH BBITTOJTHEHUHT JTUYIHOCTHO
WU3MEHEHHUE MOJTYJIsl CHUITBI y4eOHBIX IeUCTBUN OpPUEHTUPOBAHHO
tpenus. I logmmnHauku K: VMeror caplmarhk, | ro moaxona;

CITyIIaTh ¥ MOHUMATh
napTHepa,
TUIaHUPOBATh U
COTJIACOBAHHO




BBIINIOJIHATH

COBMECTHYIO
JIeSITeIbHOCTh
28 | Cuna tperust | JIP Ne® «3mepenue cunbl | Pemenue Wzmepsitor cumy I1: BeigBurarot u dbopmupoBaHue §28 |16.1
TPEHUSI CKOJIbKEHUSD. YaCTHBIX 33[a4: | TPEHHS CKOJIbXKEHHUSA. | 0OOCHOBBIBAIOT yMEHUI Ne20 |2
JIP Ne8a «M3mepenue OCMEICIICHHE, Uccnenyrot THIIOTE3bI, HaOJIFOJaTh U
Kod(pUIIMEHTA TPEHUS KOHKPETH3aIUsl | 3aBUCUMOCTb MOJYJISI | TIPEJIararoT CIIOCOObI | OOBSICHATH
CKOJIBXKEHUSD). u oTpaboTKa CHUJIBI TPEHUS UX MPOBEPKH buznueckue
3YHu CY /. CKOJIbJKEHUS OT P: Pacnipenenstor SBJICHUS
MOJTYJISI byHKIUU 1 00bEM
MPYKUMAIOILIEH CUIIBL, | 3alaHUI
OT KauecTBa K:Ymerot
00paboTku JIOTOBapUBAThHCA,
MOBEPXHOCTU U BECTH JIUCKYCCHIO,
HE3aBHCHMOCTH OT IPABIIILHO
IoHIaau BBIpaXaTh CBOU
COTIPHKACAIOIITUXCS MBICITH B PEUH,
MOBEPXHOCTEH. YBaXXalOT B OOIIIEHUN
Y COTPYJTHUYECTBE
napTHepa
29 | 3akoHBI 3axonbl HeroTOoHA — . Pemenue OcMBICTUBAIOT U I1: Coznator OCO3HaHHE 18.1
Herotona 03HAKOMUTEINHHO! oO1miei 3a1auu: | OLEHUBAIOT POJIb CTPYKTYpy BaXHOCTHU 2
[IpencraBnenue 00 OCMBICIICHHUE, 3aK0HOB HpI0TOHA B B3aUMOCBS3EHN ¢duznyeckoro
WHEPLHATBHBIX CHCTEMax KOHKpeTH3aIus, | 00ObSICHeHU! CMBICJIOBBIX €TUHUI] | 3HAHUSA
oTcYeTa. TIOWCK U MIPOIIECCOB B MAKPO- U | TEKCTA
OTKpBITHE Meramupe P: CamocrositensHO
HOBOTO crioco0a hopmynupyroT
JIEeNCTBUSL. 3HAUEHUE KAXKJIOTO

3aKOHa.
K: Ymeror (nnm
pa3BHUBAIOT)
CIIOCOOHOCTB C
MTOMOIIIBIO BOIIPOCOB




0OBIBATH

HEJIOCTAIOLIYIO
UH(pOPMAILIHIO.

30 | Konrponbnas | Cuna. M300pakeHue Konrponsubeiit | JleMOHCTpUPYIOT I1: Beibupator ¢dbopmupoBanue 23.1
pabota Ne2 cuiibl. CUIIBl B IpUpPOJIE YPOK YMEHHE peliaTh HaunOosee LIEHHOCTHBIX 2
«Cuna. Cunpel | KP Ne 2 3aJ]auy pa3HbIX TUIIOB. | 3 (eKTUBHBIC OTHOILIEHUH K
B IIPUPOJE» Croco0b! pe3yabTaTamMm

BBITNIOJTHEHUS 00y4eHus
3aaHUuN

P: Oco3nator
Ka4yeCTBO U YPOBEHb
YCBOEHHUS y4eOHOI0
marepuasia

K: Ymeror
IPEeICTaBIATh
KOHKpETHOE
COJIEp/KaHuE U
MIPE/ICTaBIATh €T0 B
HYXHOH popme

31 | Mexannyecka | Pabora. Pemenue [TpuBoaAT pUMeEpHI I[1: Beigensitor u ¢dbopMupoBaHue §29 | 25.1
s paboTa u Mexanunueckas paboTa. YaCcTHOM 3a7auM: | MEXaHHUYECKOU (bopMyaHpyIOT LIEHHOCTHBIX Ne21 |2
MOIIHOCTb VYcnoBus coBepuieHUst OCMBICJIEHHUE, paboTHI. MMO3HABATENIbHYIO otHomenuit apyr | §30

MEXaHUUECKOH paboThI. KOHKpeTu3auus, | Onpenenstor LEJIb K Ipyry,
dopmyna.MoIHOCTS. ITOUCK U BO3MOKHOCTh P: Ilpuanmaror YUUTEIO,
.CBs13p MeX 1y paboTol U OTKPBITHE COBEPUICHHUS II03HABATEJIbHYIO aBTOpaM
MOIIHOCTHIO. ENMHUITBI HOBOTO CItoco0a | MeXaHHYeCKOH LIE€TIb U COXPAHSIOT €€ | OTKPBITUH U
paboThI ¥ MOIIHOCTH. JeNCTBUS. pabotbl. 3MepsIoT U | IpH BBIIOJIHEHUU n300peTeHuil,
BBIUHCIISIOT paboTy y4eOHBIX 1eUCTBUN pe3ysibTataM
cuiibl TspKecTu M cuiel | K: pacnipenenstor o0yueHwUs.

TPEHUS.

byHKIIH 1
00513aHHOCTH B
COOTBETCTBUU C




I1I0CTaBJICHHBIMU

3a/la4yaMu
32 | Pemenue Pemienue 3amnau Ha Pemenue Boeruucstor padboty [1: Ananu3upyrot OCO3HAHUE 13.0
3a]a4 [0 TeMe | BBIYMCIICHUE MEXaHUYECKOM | YAaCTHBIX 33/1a4: | CHJIbI TSKECTH U yCIIOBUS U BaXHOCTHU 1
«MexaHu4eck | pabOTHI M MOIITHOCTH OCMBICJICHHE, paboTy cuibl TpeHus. | TpeOoBaHMs 3aa4u. | (PU3HUECKOTO
ast paborta u pa3IMYHbIX MEXaHHU3MOB. KoHKpeTu3anusi | M3mepsaoT paboTy Bripaxatot 3HAHUSA
MOIIHOCTB u oTpaboTKa CHJTBI TSDKECTH U CTPYKTYpY 3aauu
3YHu CY/. paboTy CUIIBI TPEHUS | pa3HBIMU
CpeICTBaMH,
BBIOMPAIOT
0000111eHHbIE

CTpaTeruu peieHus
P: Cocrasnstor nan
u
MOCJIEIOBATEIHLHOCTD
IeUCTBUHI

K: YcranaBnuBatot
pabo4ne OTHOIICHHUS],
y4darcs 3pPeKTHBHO
COTPYJIHUYATh




33 | Ilpoctsie [TpocThie MEXaHU3MBI. Pemenue [TpuBoAT pUMEpHI I1: Beigensitor Ha MpPaKTHUKE §31 | 15.0

MEXaHU3MBI. Buns! npocthix YaCTHOM 3a7a4uM: | yCTPOICTB, 00BEKTHI U IIpoLecChl | yOoeaurcs B Ne23 |1
MeXaHU3MOB. Pbruar. OCMBICJICHHE, CITy’KaIlMX JUIs C TOYKH 3pEHHS HUCTUHHOCTHU
ITepBoe ycnoBue KOHKpeTu3alus, | npeoOpa3oBaHus LIeJIOr0 U YacTen paBUII
pPaBHOBECHS pblyara. MIOUCK U CHUIBI. P:OcymectBastoT MOMEHTOB

OTKpBITHE [Tpennarator ciocoOsl | 1eHcTBHS,

HOBOTO criocoba | mpeoOpa3oBaHus MPUBOSIIUE K

JefcTBuUS. CHJIBI BBITOJIHEHUIO
IIOCTaBJICHHOM LIEJIN.
K: OnuceiBaror
coJiepyKaHue
COBEpILAEMBbIX
JEHUCTBUN U TAIOT UM
OLICHKY.

34 | Uzyuenue MOMEHT CHIIBI. . Pemienue [Iposepsitor ycnoBust | I1: Coznaror Ha MIPaKTUKE Ne32 | 20.0
YCIIOBHS Bropoe ycnosue YACTHBIX 3a/1a4: | PaBHOBECHs pblyara AITOPUTM yoenuTcs B 1
paBHOBECHS paBHOBECHs pblyara. OCMBICJICHHE, JesITebHOCTH MIPU UCTUHHOCTHU
ppryara JIP Ne 9 "U3yuenue KOHKpETH3a1us pelieHny npoodieM IIpaBUII

YCIIOBHSI PAaBHOBECHS U 0TpaboTKa IIOMCKOBOTO MOMEHTOB
pbrdara 3YHu CY/. Xapakrepa.

P: CocraBnsror niaH
H
MOCJICAOBATEILHOCTD
JIeHCTBUI

K: Yuarcsa

3¢ hexTUBHO
COTPYIHUYATH B
rpymme:
pacipenenstoT
GbyHKIUH 1
00513aHHOCTH B
COOTBETCTBHUU C




IOCTaBJICHHBIMHU
3aJadaMin

35

bioku.
«3010TO¢C
MIPaBUIIO»
MEXaHUKHU

Brnox.Buzsl 0710K0B.
[TprMeHeHHE 110 IBHIKHOTO
070Ka.

[Ipumenenue
HEIOABHYKHOTO OJIOKA.

. Petnenne

YacTHOM 3aJa4du:

OCMBICJICHHUE,
KOHKpETH3aIus,
IIOVCK U
OTKPBITHE
HOBOI'0 crioco0a
IECUCTBUA.

N3yuaror ycnosus
paBHOBECHSI
HEIOJIBUKHOTO U
HOJIBUKHOTO OJIOKOB,
00J1acTu ux
IPUMEHEHUS

I1: YopasnsroT cBoei
MO03HABATEJILHOM U
yueOHOi
JeSITeIbHOCTHIO
MOCPEIICTBOM
MOCTAHOBKH I1eJIei
P: CamocTtosiTensHo
bopMynupyroT
M03HABATEIIBHYIO
1enb. OCyIecTBISIOT
JICHCTBHS,
IPUBOISIINE K
BBITIOJTHCHHUEO
MOCTaBICHHON 1EJTH.
K: Pa3BuBarot
crocoOHOCTh OpaTh
Ha ce0st
OTBETCTBEHHOCTH 32
OpTaHH3AIHIO
COBMECTHOTO
JICUCTBUSA

Ha TPaKTHUKE
yoeauTcs B
HCTUHHOCTHU
IIPaBHII
MOMEHTOB

§33
Ne24

22.0

36

KI1J1

[Tonesnas pabora.
3arpadeHHas padora.
[Ipeacrasnenne o KII/I.
dopmyna

KomruiekcHoe
MIpUMEHEHNE

3YHu CY /[

Paznuyarot nosesnyro
Y TIOJTHYIO
(3aTpaueHHY0)
pabory. [lornmarot
(bu3HYECKUI CMBICT
KII/I mexanuszma.
Boraucnsror KIT/]
MIPOCTHIX MEXaHU3MOB

II: Beigenstor u
bopMynupyroT
MO3HABATENIbHYIO
enb

P: CocraBnsror njaH
u
MOCIIEA0BATEILHOCTh
JIEUCTBUI MPHU
pereHnu
KOHKPETHOMW 3a7a4u

pa3BUTHE
MOHOJIOTHYECKOM
H
TUAIOTHYECKOMN
peun, yMeHus
BBIPAXKATh CBOU
MBICIU B
CIIOCOOHOCTH
BBICITYILIMBATH
coOeceqHUKA,

§34
Ne25

27.0




K: Pa3BuBarot
CIOCOOHOCTH OpaTh
Ha ce0s
OTBETCTBEHHOCTD 32

MMOHUMATh €0
TOUYKY 3pEHUS

OpraHU3aIIIo
COBMECTHOI'O
JENCTBUSA
37 | Usmepenue JIP Ne 10 «M3mepenune KI1J] | . Pemenue Wzmepsiror KI1J] IT: Co3zpator YBa)KE€HUE K §34 29.0
KIIA HAKJIOHHOH IJIOCKOCTH. YaCcTHOM 3a7auil: | HAaKJIOHHOM AITOPUTM TBOpLIAM HayKH U 1
HAKJIOHHOMN OCMBICJICHHE, IJIOCKOCTH NESTENIbHOCTH TIPU TEXHUKHU
IUIOCKOCTH KOHKpETH3aIus, peleHuy npodiem
IIOMCK U IIOMCKOBOI'O
OTKpBITHE XapakTepa
HOBOTO c1I0co0a P: CocraBmstor miax
IECUCTBUA. u
MIOCJIEZI0BATEIbHOCTD
JNENUCTBUN IpU
BBITIOJTHEHUH
1abopaTopHOii
paboTHI.
K: OnuceiBaror
coJiep)KaHue
COBEpIIAEMBIX
JNEUCTBUN U JAIOT UM
OLICHKY
38 | Dueprus. OHeprusl. Pemenue PaznuyaroT BUIBI I[1: Beigensitor u dbopMupoBaHue §35- |3.02
Bunst Bune! sHeprun. YacTHBIX 3aja4: | sHepruu. [IpuBogsr (bopMyaHpyIOT LIEHHOCTHBIX 36
MexaHndecko | Kunermueckas sHeprus. OCMBICJICHHUE, IIPUMEPHI Te, [103HABATEJIbHYIO OoTHOIIEHHH apyr | Ne26
1 DHEpIUH [ToreHunanbHas 3HEpPrUs KOHKpeTH3alus | o0siagaromux 1enb. Beigenstor K Ipyry,
u oTpaboTKa MOTEHLIUAJIBLHON U KOJIMYECTBEHHBIE YUUTEIIO,
3YHu CY/. KMHETUYECKON XapaKTEPUCTUKH aBTOpam

SHEPIrUen.

00BEKTOB, 3aJaHHbIE

OTKPBITHI U




BrIuncasioT 3HaueHue
SHEPIUu.
CpaBHUBAIOT SHEPTUU
TeJ.

clIOBaMU
P: ITpunumarot
MO3HABATEIbHYIO
11eJIb ¥ COXPAHSIOT €¢
MIPY BBITTOJIHEHUHT
y4eOHBIX IeUCTBUI
K: C mocrarounoi
TTOJIHOTOH U
TOYHOCTBIO
BBIPKAIOT CBOU
MBICIIH B
COOTBETCTBUH C
3aJja4aMu U
YCIIOBUSIMU
KOMMYHHKAITHH.

n300peTeHui,
pe3ynbTaram
00y4eHusl.
YBaXXEHHE K
TBOpLAaM HAayKH U
TEXHUKH

39

3aKkoH
COXPaHEHHUS
MEXaHUYECKO
1 DHEpruu

[IpeBpaiienne oAHOrO BUIA
SHEPTUHU B JIPYTOil.

3aKOH COXpaHEHHUS
MEXAHUYECKOHN SHEPTUU
§37, Ne 27

Pemrenue o61en
3aa4H:
OCMEICJICHHUE,
KOHKpETH3aIus,
IIOUCK U
OTKpBITHE
HOBOTO cioco0a
JEUCTBUS.

ITormmaroT 3HaUeHNE
3aKOHA COXpaHEHUs
SHEPTUHU IS
00BsICHEHUS
MPOIIECCOB B
OKpPY>KaOIIeM Hac
mupe. CpaBHUBAIOT
M3MEHEHUE PHEPTUU
MIPU ABUKEHUU TeEI

II: YcranaBauBaroT
IPUYUHHO-
CIICJICTBEHHEIE CBS3U
B KOHKPETHBIX
CUTYaIUSIX

P: CraBsar n
peain3yroT yueOHy1o
3a/agy.

K: O6marorcsa u
B3aMMOJICHCTBYIOT B
MaJIoi rpymrue ¢
LEBI0 PEIIeHUS
MOCTaBIICHHOM
3a7a4H.

dbopmupoBaHue
LIEHHOCTHBIX
OTHOUIEHUU JIpyT
K IpyTy,
YUUTEIIO,
aBTOpam
OTKPBITHI U
u300peTeHuil,
pe3yabTatam
0o0ydeHusl.
yBa)KEHUE K
TBOpPIIAM HayKH U
TEXHUKHU

5.02




40 | O6obmaromiee | Mexanuueckas padora. Ypok PaGorator ¢ IT: Oco3nanHo u OCO3HaHHE §31- | 10.0
MOBTOPEHHE Mormunocts. [IpocThie 000011eHus U «Kaprouxoii MPOU3BOJILHO CTPOST | BaXKHOCTHU 37 |2
10 TeMe MEXaHU3MBbl. DHEPrus CHCTEMAaTH3alHl | TIO’JIEMEHTHOTO peueBbie ¢du3nveckoro
«Pabora. Y 3HaHUM. KOHTPOJIS BBICKA3bIBaHUS B 3HAHUSA
MonHocTs. YCTHOU U
IIpocTrie MMCbMEHHOU (hopme.

MEXAHU3MBI. P: Oco3nanno

DHeprusy. OTIPE/ICTISAIOT YPOBEHB
YCBOEHHUS y4eOHOI0
MaTepuana
K: Ymeror
NPEICTaBISATh
KOHKPETHOE
coJiep>KaHue U
IPEICTaBIATh €ro B
HY)XKHOU (hopme

41 | KontponbHas | MexaHuueckas pabora. KoHTposbHBII JleMoHCTpHpYIOT [1: Beibupator ¢dbopMupoBaHue 12.0
pabota Ne 3 MormunocTs. ITpoctbie YpOK YMEHHE peliaTh HaunOosee LIEHHOCTHBIX 2
0 TeMe MeXaHU3MBbL. DHEPTHUs 3a]]auy pa3HbIX THIIOB | 3 eKTuBHBIC OTHOIIIEHHH K
«Pabora, CHOCcOOBI ¥ MOAXO/Bl | pe3yJIbTaTaM
MOIITHOCTb, K BBITIOJTHEHUIO o0yueHHs
pOCThIE 3a/laHui
MEXaHU3MBI. P: Oco3nator
OHeprus». Ka4eCTBO U YPOBEHb

YCBOEHHUS y4eOHOTO
Mmarepuasia

K: Ymeror
MPEICTABIATH
KOHKPETHOE
coJiepKaHue u
MPEJCTABIATH €r0 B
HYKHOU popme

3BYyKOBbI€ SIBJIEHUSI




42

Konebarensa
0€ IBWKEHUE

Koinebanus.

[Tpu3naku KoneOaHUM.

Mastauk.ITapamerpsl
kose6anus. CriocoOsr

OIMICAaHUH KOJIeOaHWA.

. Pemenue
o011k 3a1auH:
OCMBICIIEHHE,
KOHKpETH3aIus,
MOWCK U
OTKPBITHE
HOBOT'O crIocoba
JCUCTBHA.

CpaBHUBAIOT
pa3IMYHbIC BUJIBI
nBxeHui. OTINYaoT
KoJie0aTeIbHOe
JIBIDKEHUE.
OnuceIBaoT
KoJieOaHus
pa3IMYHBIMH
crocodamMu

I1: Beigensaror u
(bopMyIHpyIOT
MO3HABATEIIbHYIO
eib

P: ITpunumarot
MO3HABATEIbHYIO
1IeJIb ¥ COXPAHSIOT €¢
IIPH BBITIOJTHCHUH
y4eOHBIX IeUCTBUN
[1: Ymeror (un
Pa3BUBAIOT)
CIIOCOOHOCTB C
MTOMOIIIBIO BOTIPOCOB
JIOOBIBaTh
HEIOCTAIONIYIO
nH(popMaLHIO.

pa3BUTHE
MOHOJIOTHYECKOM
n
JTUAIOTHYCSCKOM
peuu, yMeHuUst
BBIPAXKATh CBOU
MBICIU B
CIIOCOOHOCTH
BBICITYILLIMBATH
cobecenHMKa,
IMIOHUMATh €ro
TOYKY 3pEHUS,
MpU3HABATh
MpaBo JAPYyroro
YyeJIOBEKa Ha
WHOE MHEHHUE;

§38,
39
Ne30

(1,2)

17.0




43

Komnebarensu
0€ JBUXKCHUE
§40

Turnel kosie0aHUH.
3aKOHOMEPHOCTH

KOJIEOATEIBHOTO JBUKEHUSL.

§40

. Pemuenue
YaCTHBIX 33]1a4:
OCMBICJICHHE,
KOHKPETHU3AIHSI
u oTpaboTKa
3YHu CY/.

N3yuaror
3aKOHOMEPHOCTH
K0J1e0aTeIbHOTO
JIBHOKEHHUSI

II: YcranaBauBamoT
MPUYHHHO-
CIICICTBCHHEIC CBS3U
B KOHKPETHBIX
CUTYaIUIX

P: BeiaBurarot
TUIIOTE3Y,
npeIaralT MyTy ee
pemenusi. CTaBsT u
peanu3yoT yueOHyIo
3a1auy

K: Yuarcsa

3 PEKTUBHO
COTPYJIHUYATH B
rpymme:
pacupenesnsoT
byHKINH 1
00513aHHOCTH B
COOTBETCTBUH C
ITOCTaBIICHHBIMU
3aJa4aMu

pa3BUTHE
MOHOJIOTHYECKOH
51
IUAJIOTHYECKON
pedn, yMEeHHUS
BBIPAXKATh CBOU
MBICIIH U
CIIOCOOHOCTHU
BBICITYIIINBATh
cobeceqHUKa,
[IOHUMATE €r0
TOYKY 3pEHHUS,
MPU3HABATH
MPaBo JPYroro
YyeJI0BeKa Ha
HHOE MHEHUE;

19.0




44 | BonHoBoe BonnoBoe nBuxeHue. Pemenue obueit | 00bacHAOT Mexanu3M | II: BeiiBurator u Ha MpPaKTHUKE 26.0
JIBIDKEHUE. VYcnoBUs OCYIIECTBIICHUS 3a7jaun: BO3HUKHOBEHUS (bopMyIHpyIOT ybeaurcs B 2
§41, 42 BOJIHOBOT'O JIBUJKCHHSL. OCMBICIICHHUE, BOJIHOBOT'O JIBKEHHUS. | MPOOJIeMy, HAMEYAIOT | HCTUHHOCTH

[TponosibHBIE BOJHBIL. KOHKpeTu3alus, | YCTaHaBJINBAIOT nelcTBus U paBUII
[ToniepeuHble BOJIHBI. IIOMCK U OTJINYME MEXKIY OCYIIECTBIISIOT UX,
Jnuna Bosibl §41, 42 OTKPBITHE JIBYMs BUJIaMH BOJH. | P: YmopaBistoT cBoei
HOBOTO criocoba | IlpuBonsaT npumepsr II03HABATEJILHOU U
neicTBus BOJIHOBBIX JIBMJKEHUH | yueOHOM
JESTENIbHOCTBIO
HOCPEICTBOM
IIOCTaHOBKH IICIICH,
K: Ymeror
IPEICTaBIISATh
KOHKpPETHOE
coJiep’KaHue u
IPEICTaBIATh €ro B
HY>KHOH Qopme

45 | 3ByK. 3Byk. KameproH. Pemenne VY4acTBy10T B II: Ymeror dopmupoBanue | §43, 2.03
CxopocTb I'onocoBoi amnmapar YaCTHOM 3ajjauu: | 00CYXAEHUU MIPEACTABIATh LIEHHOCTHBIX 44
3ByKa qenoBeKa. J(nanazon OCMBICJICHHE, BOIIPOCOB KOHKPETHOE oTHomeHuH apyr | Ne34

3BYKOBBIX BOJIH. KOHKpEeTH3alusi, | BOSHUKHOBEHMSI, coJiep’KaHue u K JIpYyTY,
[TapameTpsl 3ByKOBBIX IIOMCK U pacrpoCcTpaHEeHUs U IPEJCTABIISATh €M0 B | YUUTEIIO,
BOJIH. OTKpBITHE IPUMEHEHHUS HY>XHOH Qopme aBTOpam
HOBOT'O C1I0C00a | 3BYKOBBIX BOJIH. P: Ilpuaumaror OTKPBITUH U
JeicTBUS. Paboratot ¢ [103HABATEJbHYIO n300peTeHuH,
KapTOUKON LIEJIb U COXPAHSIIOT €€ | pe3yJibTaTaM
M03JIEMEHTHOTO MIPH BBITTOJIHEHU U 0o0y4JeHusl.
KOHTPOJIA yUeOHBIX JIeHCTBHM.

K: Ymerot (nnu
pa3BHUBAIOT)
CIOCOOHOCTH C
ITOMOIIBIO BOIIPOCOB
0OBIBaTh




HE/IOCTAIOLIYIO
uHdopmaruto.

46

Otpaxenue
3ByKa §45

Yro Takoe 3x0? MexaHu3M
€ro BO3HHUKHOBCHHUS.
3aKOH OTpa)XXE€HUsI
3BYKOBBIX BOJIH. YUET U
MIPUMEHEHUE OTPaXKEHUSI
3ByKa §45

Pemenne

YacTHOM 3aJa4du:

OCMBICJICHHUE,
KOHKPETH3aIus,
IIOVCK U
OTKPBITHE
HOBOI'0 crioco0a
IECUCTBUA.

VYyacTByIOT B
00CyXIeHUU
BOIIPOCOB
BO3HUKHOBEHUSI,
pacripocTpaHeHUs U
IPUMCHCHHUS
3BYKOBBIX BOJIH.
PaGoratot ¢
KapTOUYKOM
MORJIEMEHTHOTO
KOHTPOJIS

I1: BeiOuparot
HauOoJee

¢ dexTuBHBIC
CIIOCOOBI M MOIXOBI
K BBIIIOJIHCHHUIO
3aJlaHu i

P: [Ipuaumarot
MO3HABATEJIbHYIO
11eJIb ¥ COXPAHSIOT €¢
IIPH BBITIOJTHCHUH
y4eOHBIX IeUCTBUN
K: YMmeroT cinpimars,
CIIyIIaTh U TOHUMATh
mapTHepa,
IUTAHUPOBATh U
COTJIACOBAaHHO
BBITTOJIHATH
COBMECTHYIO
JIESATEIIbHOCTD.

dbopmupoBaHue
LEHHOCTHBIX
OTHOUIIEHUU JIpyT
K pyry,
YUUTEIIO,
aBTOpam
OTKPBITUH U
n300peTeHui,
pe3ylbTaTamMm
00yueHwusl.

4.03




47 | IloBropenue. | BonHoBoe nBukeHue. Ypok PaGorator ¢ I1: Oco3nanHo u OCO3HaHHE 11.0
O6o6maromu | 3ByKOBBIC SIBJICHUS 00001IeHUS 1 «Kaproukoii MIPOU3BOJIBHO CTPOSIT | BaKHOCTH 3
i ypok 1o CHCTEMAaTH3alHl | TIO’JIEMEHTHOTO peueBbie ¢du3nveckoro
TemMe Y 3HaHUM. KOHTPOJISI. BBICKA3bIBaHUS B 3HAHUSA
«3BYKOBbBIE 3anonHs0T TA0AULBl | YCTHOM U
SIBJICHUS 00001IeHUS MMCbMEHHOU (hopme.

P: Oco3nanno
OTIPEICTISAIOT YPOBEHB
YCBOEHHUS y4eOHOI0
MaTepuana
K: Ymeror
NPEICTaBISATh
KOHKPETHOE
coJiep>KaHue U
IPEICTaBIATh €ro B
HY)XKHOU (hopme
CBeToBbI€e SIBJIEHUS

48 | Cger. WcTounuku cBera. Pemenue [TpuBoaAT pUMeEpHI IT: Opuentupyrorcs | pa3BUTHE §46 16.0
Hcrounuku TemnnoBble HCTOYHUKH oOreit 3a1aun: | pa3IMYHbIX ¥ BOCIIPUHUMAIOT MOHOJIOTHYECK 3
cBeTa CcBeTa. OCMBICJICHHE, | UCTOYHHKOB CBETA TEKCTHI HAYYHO — oii 1

JIroMuHeCIUpYOIINe koHKpeTu3any | Co3laroT KpaTKui myOIMCTUYECKOTO JIMaJIOTHYECKOM
WCTOYHHUKH CBETA. s, TIOUCK U KOHCTIEKT. JKenarommue | CTHIISA peuu, yMEeHUs
EcrecTBeHHbIe OTKpBITHE 3HAKOMSITCSA C P: Onpenenstror BBIpa)XaTh CBOU
WCKYCCTBEHHBIEC HCTOYHUKH | HOBOTO onorpadusimu A.H. MOCTIEIOBATEBHOCT | MBICIIH U
TOKa. crioco0a Jlogsiruna u T. b IIPOMEXYTOUYHBIX | CIIOCOOHOCTH
Ucrtopus co3znanus JNIEUCTBUSL. DnucoHa. LeJyiel ¢ y4eTomM BBICJTYIIINBATH
AJIEKTPUUYECKON JTAMITOUYKH. KOHEYHOTO cobeceHMKa,
pe3yibTara MIOHUMATh €ro
K: Bnaneror TOYKY 3pEHUS,
BepOATbHBIMA U NPU3HABATh
HeBepOATbHBIMU IPaBo JIPyroro

CpeACTBaAMHU

YCJIOBCKA Ha




o01menus

WHOE MHCHHE,

49

[Ipamonuneitno
e
pacnpocTpaHeH
ue CBeTa

CBeTOBOM IMyYOK.
CaeToBoil Jyu.
Pacnpoctpanenue csera B
OJIHOPOJHOM Cpee.
Pacnpoctpanenue csera B
HEOJITHOPOJHOM cperie.
IIpumenenne. Tens u
MIOJIyTE€Hb.

JIP Nell «Habnroneuune
MIPSIMOJIMHENHOTO
pacmnpocTpaHeHue cBera'.

HaOmromaror u
OOBSICHSIOT

IKCIIEPUMEHTA
JbHbIE (DAKTHI.

HaOmronaror u
OOBSICHSIIOT
9KCIICPUMEHTAJIbHBIC
(baxThlI.

I1: Beipaxkatot
CMBICJI CUTyalluu
pa3IMYHBIMU
cpencTBamMu

P: ITpunumarot
MMO3HABATEJIbHYIO
1eJb U COXPAHSIIOT
€¢ MMPU BBITOJIHCHUN
y4eOHBIX IeUCTBUI
K: Yyarcsa

3¢ pexTUBHO
COTPYIHUYATH B
rpymnmne:
pacipenensoT
byHKIUHN 1
00513aHHOCTH B
COOTBETCTBUU C
MTOCTABIICHHBIMH
3aJa4aMu 1
WHIWBUTY ATBHBIMU
BO3MOKHOCTSIMU

dbopmupoBaHue
[IEHHOCTHBIX
OTHOILIEHUH K
aBTOpam
OTKPBITHH,
n300peTeHuii,
YBa)KEHHE K
TBOPIIAM HAyKHU
U TEXHUKH

§47,
48, 49

18.0




50 | Orpaxenue SIBnenue orpakeHus cBera. | Pemienue HaGmonator u IT: Beipaxarot CaMOCTOSITENIbH 30.0
ceera §50 3aKOH OTpa)KEHHUS. YaCTHOU OOBSCHSIOT CMBICJT CUTyallK1 OCTb B 3
OOpaTuMOCTh CBETOBBIX 3aJ1a4u: AKCIIEPUMEHTAJIbHBIE pa3IMYHbIMU nproOpeTeHN
myueit..Buabl oTpaskenus OCMBICIIEHHE, | (aKThI. CpelcTBaMuU HOBBIX 3HAHUN
§50 KOHKpeTH3alu P: I[Ipunumarot u
sI, TIOMCK 1 M03HABATEJbHYIO MPAKTUYECKUX
OTKpBITHE LIeJIb U COXPAHSIOT | YMEHUM
HOBOTO ee MPH BBINOJIHEHUN
croco0a y4eOHBIX ACHCTBUI
IEUCTBHUAL. K: YVuarcsa
3P PEKTHBHO
COTPYIHUYATH B
rpymrne:
pacnpenenstor
GyHKIMH U
00s13aHHOCTH
51 | Ilnockoe [Tmockoe 3epkaio. Pemenue HaGmronaror [1: Beipaxatot co0JII0/1aTh §51, 1.04
3epKajIo XapaKTepUCTUKU 4acTHOU duznyeckoe sBICHHE, CMBICTT CUTyaIluu TEXHHUKY 52
n300pakeHus IpeIMeTa B 3a7a4H: IJTAHUPYIOT OTIBIT, pa3IMYHBIMHU 6e3onmacHoctH, | No43
IJIOCKOM 3€pKaJie. OCMBICJIEHHE, | OOBSACHSIOT CpeACTBaMu CTaBUTh
[IpencraBieHue o0 BOTHYTHIX | KOHKpEeTU3alM | HaOIrogaeMble P: Ynpasnsror npobiemy,
3epKajnax. s, TIOMCK 1 pe3yJIbTaThI. CBOEH BBI/IBUTaTh
JIP Nel12 «3yuenne OTKPBITHE ITIO3HABATEJIBHOW U | THIIOTE3Y,
SIBJICHUSI OTPA)KEHUS CBETa» | HOBOT'O y4eOHOI CaMOCTOSITENIbH
criocoba JIeSITEIIbHOCTBIO 0 MPOBOJUTH
NENCTBUS. IIOCPEACTBOM U3MepeHus,
MIOCTaHOBKH LieJIeH, | JenaTh
K: Vuarcs YMO3aKJIIOYEeHU
3¢ (HeKTUBHO s

COTPYIHUYATH B

rpyrmre:
pacnpenenstorT

byHKIMH 1




00513aHHOCTH B
COOTBETCTBUH C

MOCTaBJICHHBIMU
3aJauaMu
52 | lIpenomiienue | SIBneHHE MPEIOMIICHUS Pemenue Boeigsurator runotessl, | [1: Beigensitor u camocTosTeNbH | §53 6.04
CBeTa cBera. ONTHYECKU IJIOTHAS | OOIIEH 3a/1auu: | MpeyiaraloT u bopMyITUPYIOT OCTb B No42
cpena.3aKoHbI OCMBICIIEHHE, | apTyMEHTUPYIOT [103HABATENbHYIO nproOpeTeHN
MIPEIOMIICHUS CBETA. KOHKpETH3alll | METOJIbI €€ 1eNb HOBBIX 3HAHUN
[Ipumepsl s, [IOUCK U JI0Ka3aTeIbCTBA P: IIpuanmaror u
OTKpBITHE MO3HABATENbHYIO MPAKTUYECKHUX
HOBOI'O LIEJIb U COXPAHAIT | YMEHMII;
criocoba ee MPH BBINOJIHEHUN
JEUCTBUS. y4€OHBIX JeHCTBUI
K: Ymeror (unu
pa3BUBAIOT)
CIOCOOHOCTH C
MIOMOUIbIO
BOIPOCOB TOOBIBAThH
HEJ0CTAIOUIYIO
UHpOpMAaLIUIO
53 | Orpaxenue u OTtpaxxeHue cBeTa. PaGorarot ¢ PaGorator ¢ IT: Oco3HanHO U caMoCTOSITeNIbH | §53 8.04
peIoMIIeHUE [Ipenomnenue cBera. «Kaproukoii «Kaproukoii MIPOU3BOJILHO OCTh B Ne43
CBETa JIP Ne 13 «M3y4enune IIOJIEMEHTHOT | MO3JIEMEHTHOTO CTPOST peUyeBbIe pUOOpETEHU N
SIBJICHUSI TPEJIOMIICHHUS 0 KOHTPOJIS». | KOHTPOJIs». 3aMONHAIOT | BbICKa3bIBaHUS B HOBBIX 3HaHU
CBETa» 3anoiaHsoT TabJIMLbl 0000IIEHNs. | YCTHOM U u
TaOIUIIBI Beimonssior MUCbMEHHON (popMe | MPAKTUUECKUX
00001IeHMSI. nabopaTopHyto padoty. | P: Beigensror u YMEHUI;
Brmonssior OCO3HAIOT TO, YTO
71a00paTOPHYIO y>K€ YCBOEHO, Ha
pabory. KaKOM YpOBHE,

HaMe4aroT IIyTH
yCTpaHeHUs
po0eoB




K: Ymeror
NPECTABIIATh
KOHKPETHOE
COJIepKaHuE
MPEJICTaBIIATh €TO0 B
HYXKHOU hopme

54 | Ilonnoe [Ipencrasnenue o moiHOoM | YpoK Boeigsurator runotessl, | [1: Oco3nanuo u pa3BUTHE §54, 13.0
BHYTpEHHEE BHYTPEHHEM OTPa’KEeHUHU. 0000IIeHNS M | TIpeAJIararoT 1 MIPOHU3BOJIHLHO JIajgoruyeckon | 55* 4
OTpaKeHHE Crioco0Ob1 H3MEHEHUS cHCTEeMaTH3al | apryMEHTHPYIOT CTpOSIT peUueBbIC peun, ymenus | Ned44

HaIpaBIIEHUsI CBETOBBIX WU 3HaHUH. METO/IbI €€ BBICKA3bIBAaHUS B BBIpaXKaTh CBOU
JTy4el mpu MOMOIIN JI0Ka3aTeIbCTBa YCTHOM 1 MBICIIH U
MIPU3MBI. MUCHbMEHHOU CIIOCOOHOCTH
[Ipencrasnenue o dopme. BBICITYILIMBATH
BOJIOKOHHOM ONTHKE P: [Ipunumarot co0eceHUKa,
MI03HABATEIBHYIO MOHUMATh €ro
1eJb U COXPAHSIOT | TOUKY 3pEHUs,
ee MY BBIMIOJIHEHUH | TIPU3HABATH
y4eOHBIX AEUCTBUI | PaBO JIPyroro
K: Ymeror (mnu 4esoBeKa Ha
pa3BUBAIOT) MHOE MHEHUE;
CIOCOOHOCTH C
MIOMOILBIO
BOITPOCOB JI0OBIBATH
HEZ0CTAIOUIYIO
MH(pOpMaLIHIO.

55 | JInu3el. JIunza. Tumnsl auns. Pemenne HaoOmronaror u I1: ocymiecTBIsIOT CcaMOCTOSATENbH | §56 15.0
OCHOBHbBIE TOUKH, JUHUU U | OOIIeH 3a1a4u: | OOBSACHIIOT MIOUCK U 0TOOp OCTb B Ned5 | 4
IJIOCKOCTH coOuparoieit OCMBICIIEHUE, | SKCIEPUMEHTAIbHBIC HE00X0IUMOM pHOOpETEHU N
nuH3bL. [TapaMeTpbl TMH3BI | KOHKpeTH3auu | QaxThl. uHpopmanuu, ee HOBBIX 3HAaHUH
Y CBSI3b MEKIY HUMHU 51, TIOUCK H CTPYKTYPHPOBAHUSA. | U

OTKpBITHE P: T'otoBsTCs K MPAKTUYECKHX
HOBOTO OCYIIECTBIICHUIO YMEHUHI




criocoba
IEUCTBUSL.

MOCJIEI0BATEIILHOTO
nepexoja K
CaMOYTPABIICHUIO U
CaMOPETYJISIIIUU B
y4eOHOI
JIeSITEIIbHOCTH.

K: Ymeror
CIIBIIIATH, CIYIIAThH
1 IOHUMAaTh
napTHepa

56

[TocTpoenue
N300pakeHUS B
JMH3E

«3amMeuaTenbHbIe) JTyUH.
[TocTpoenue n3obpaxeHui
B COOMpAroIiei JInH3e.

Pemenne
YaCcTHOM
3aJ1a4u;
OCMBICJICHUE,
KOHKpETHU3aIln
1, TIOMCK U
OTKPBITHE
HOBOT'O
crocoba
JICUCTBUSL.

N3o6paxaroT
«3aMevaTesbHbIC»
Jy4H, OCO3HAHHO
UCTIONB3YIOT UX JIJIS
MIOCTPOCHHUSI
HU300paKCHUS
npeaMera B
coOuparoIe JHH3E;
POBEPAIOT
IKCHIEPUMEHTAIIBHO
MIOJTYYCHHBIH BBIBO/T

IT: OcymecTBastor
MOJICJINPOBAHUE
M3y4aeMoro
coziepKaHus,
OCYIIECTBIISIOT
JIOTUYECKHE
JIEUCTBUS

P: Ynpasisror
CBOEH
MO3HABATENIbHOU U
yueOHOM
JIeATETbHOCTBIO
MOCPEJICTBOM
MMOCTAHOBKH LIEJIEH,
TJIAaHUPOBAHMS,
KOHTpOJIS,
KOPPEKIIUN CBOUX
JIEUCTBUN

K: ymeror
JIOTOBAPUBATHCS
MEXIy cO00i

CTaBHTH
npoliemy,
BBIJIBUTATH
TUIIOTE3Y,
CaMOCTOSATENIbH
0 IPOBOJIUTH
M3MEpEeHus,
JienaTh
YMO3aKJIIOYEHU
s

§56,

Ne46

20.0

57

ITocTpoenue
M300pakeHHs B

JIP Ne 14 «M3yuenue
n300paXKeHusi, 1aBaeMoro

Pemenue
4acTHOU

H3ob6paxaroT
«3aMeuaTesIbHbICY

I1: ocymecTBIsIOT
MTOUCK 1 0TOOD

CTaBUTh
npo0emy,

§57.

22.0




JMH3E. JIMH301 3aJauu: Jy4H, OCO3HAHHO HE00X0TUMOi BBIJIBUTATh
OCMBICIICHHE, | UCTOJIB3YIOT UX AJIS uHpopmaluu, ee TUIIOTE3Y,
KOHKPETH3alli | IOCTPOCHUS CTPYKTYPHPOBAHHUS. | CAMOCTOSITENIbH
sI, IOMCK 1 U300paKeHUs P: I'oToBsiTCs K 0 MPOBOJUTH
OTKPBITHE npeaMera B OCYILIECTBIICHUIO U3MEpeHus,
HOBOTO coOuparole J1H3E; MOCJIEZI0BATEIBHOIO | IETaTh
crioco0a HPOBEPSIOT nepexoaa K YMO3aKIIOYEeHU
NeiCTBUS. HKCIIEPUMEHTAIBHO CaMOYIIPABIICHUIO U |

MIOJTyYCHHBIH BBIBOJI CaMOPETYJISIIIAH B
y4eOHO
JEeSITETTLHOCTH.
K: xoHTpOIHpYIOT
JIEUCTBHS IpYyT
JIpyra, yMeroT
JIOTOBApUBATHCS
MEXIy cO00M

58 | ®opmyia dopMyra JIUH3BI. Pemenue [Mpumenstot popmyny | I1: OcymecTBasitor | coOmoaTh §57. 27.0

JIMH3BL. Y4acTHOM TOHKOM JTUH3BI JUIsS MOJIETTUPOBAHUE TEXHHUKY 4
3a/1auu: aHaJan3a v OOBSICHEHUS | U3y4aeMOro 0€30macHOCTH,
OCMBICIICHUE, | Pa3lUYHBIX CUTYaIHi COJIepKaHus, CTaBUTh
KOHKpETHU3aIN OCYIIECTBIISIOT npobiemy,

s, TIOUCK 1 JIOTUYECKHE BBI/IBUTaTh
OTKPBITHE JEUCTBUS THIIOTE3Y,
HOBOT'O P: Yopasnstot CaMOCTOSITENTbH
criocoba cBOEM 0 MPOBOJUTH
NeicTBUS. MO3HABATENILHON | U3MEPEHUS,
y4eOHOMH JienaTh
JIESITEIIbHOCTHIO YMO3aKITI0YeHH
K: D¢ dextuBHO A,
COTPYAHMYAIOT C CaMOCTOSITENTbH
YUUTENIEM U CO 0 0hOopMIIATH
CBEPCTHHUKAMH, PE3yNIbTATHI

T'OTOBBI BECTH

paboTHI




Juajior, uCKaTb

peleHus,
OKa3bIBATh
MOJICPIKKY
59 | I'mas. 3penne. | 'ma3 kak onruyeckas . Ypok npecc- | M3yyaroT ctpoeHue IT: OcymectBisitor | popmupoBanue | Ne59, | 29.0
«Anmaz cucteMa. AKKOMOJIaIus. KOH(EPEHIMS | YEJIOBEYECKOro Ila3a U | TIOUCK M 0TOOp YMEHUH 60 4
JparolleHHbIl | Yroi 3peHus. ero (pyHKIH ¢ TOYKH HE00X0IMMOH HaOII01aTh U Ne52
HAIlIUX TJIa3...» | PaccrosHue HamIydiero 3peHus HU3UKU uHpopMaIuy, ee OOBSCHSITD
3pEHHS. CTPYKTYpHpOBaHUE | (pU3UUECKUe
I'uruena 3peHus 1 GOPMBI MOTaYH SIBIICHHSI
P: T'otoBsTcs
OCYIIIECTBIICHUIO
MIOCJIEIOBATEIIHHOTO
nepexoaa K
CaMOyTIPaBIICHUIO
K: Ilnanupyror u
COTJIACOBAHHO
BBIMOJIHSAIOT
COBMECTHYIO
JeSITETTbHOCTD,
pacrpenensoT
poIH
60 | OnTuyeckue doroarnrmapar. Pemenue Nzyuator cxematuyno | [1: Beimensitor CTaBUTH §58, 6.05
npudopbI IIpoekuoHHBIH anmnapar. Y4acTHOHN Y Ha MOZEIISAX oO11ee ¥ yacTHOE npobiemy, 60
Ouxu. Jlyna 3a7a4H: CyCTPOMCTBO (cymiecTBeHHOE U BBIJIBUTATh No53
OCMBICJIEHHE, | ONTUYECKHX MPUOOPOB | HECYIIECTBEHHOE) TUIIOTE3Y,
KOHKPETH3aI! B U3y4aeMbIX CaMOCTOSITENTbH
s, TIOUCK U 00BEKTaX; 0 MIPOBOJIUTH
OTKPBITHE KIacCUQUIUPYIOT | M3MEpeHMUs,
HOBOT'O 00BEKTHI JenaTh
croco0a P: Ynpasnsrot YMO3aKJITFOYCHHU
JEUCTBUS. cBoeH 1

O3HABATEJILHOU U

pa3BHTHE




yaeOHOI

BHUMATCJIBHOCT

JIESITEIIbHOCTHIO U COOpPaHHOCTH

K: ¥Ymeror u

MPEJICTaBIISTh aKKypaTHOCTH

KOHKPETHOE

coJiepyKaHue U

NPEJCTABIATH €T0 B

HYXKHOU popme

61 | IloBTOpenue. OTtpaxeHue cBera. Ypoxk Pabotarot ¢ IT: Oco3nanHO U chopmupoBanH | §56- | 13.0

O6o6maromuii | ITnockoe 3epkano. 0006menus u | «Kaproukoii MIPOMU3BOJIHHO OCTb 60 5
YPOK TI0 TeMe [Ipenomienue cBera. CHCTEMaTH3all | MO3JEMEHTHOTO CTpOSIT peUueBbIC no3HaBaTenbHbl | Ne54
«CBeToBBIC JIunzel. [Toctpoenue WU 3HaHUH. KOHTPOJIS» BBICKA3bIBAaHUS B X UHTEPECOB U
SIBIICHUS . M300pakeHUs B JIMH3E. YCTHOM 1 MHTEJUICKTYalh

MUCHbMEHHOU HBIX

dbopwme. criocoOHOCTEH

P: Brinensator n yyaumxcs

OCO3HAIOT TO, YTO

y’K€ YCBOEHO, Ha

KaKoOM YpOBHE,

HaMeyaroT MyTH

yCTpaHEHUs

poOEeIoB.

K: Ymeror

IPEJCTaBIATh

KOHKPETHOE

coJiepKaHue u

MPEICTaBIIATh €T0 B

HY>KHOU opme

62 | KonrponbHas [IpssmonuHeitHoe KouTponbhsiii | JleMOHCTpUPYIOT I1: Beibupatot dbopMupoBanue 18.0

pabora Ne 4 mo | pacmpocTpaHEeHHE CBETa. YpOK YMEHHUE peliaTh 331a4i | Haubosee LIEHHOCTHBIX 5
TEME OTtpaxxeHue cBera. Pa3HBIX THUIIOB 3¢ deKTUBHbBIE OTHOILIEHUH K
«CBeToBbIE [Ipenomienue cBera. CHocoObI U pesyabTatam
SIBIICHHS . JIuH3bI. TIOJTXO/IBI K o0yueHHs




BBIITOJIHEHUIO
3aJaHun
P: Oco3uarot

Ka4eCTBO M YPOBEHb
YCBOEHHUS y4eOHOT0

Marepuana
K: YmeroT
MIPEACTABISATH
KOHKPETHOE
coJiep)KaHue u

MNpEaACTaBJIATH €TI0 B

HYXHOU popme

63 | Pa3noxxenue 1Besnblil CBET — CII0XKHBIN Pemenue Boiasurator u IT: ocymectBnsiror | BeIpaxkats cBou | §61- | 20.0
6enoro ceera B | cBeT. Criektp. Panyra. oOuieit 3anaun: | GopMyIUPYIOT MOUCK U 0TOOp MBICJIH 1 62 5
CIIEKTp CrnosxeHue CreKTpaIbHbIX OCMBICIIEHUE, | MpobeMy, HaMEedaroT Heo0X0uMoM OIIUCBIBATh Ne56

L[BETOB KOHKpeTH3aly | JeicTBUs U uHpopmanuu, ee neicTBus B
s, TIOUCK U OCYIIECTBIISOT HX, CTPYKTYPHPOBaHUS | YCTHOH H
OTKpBITHE OCYILECTBIISAIOT IOUCK | P: BeiBuraror u MUCbMEHHOU
HOBOTO 1 0TOOp HEOOXOAUMON | (hOPMYIHPYIOT peuu
crioco0a uHpopManuu, ee npobiemy,
JeCTBUSI. CTPYKTYPHPOBAHHUSI. HaMeyaroT
JIEUCTBUS U
OCYIIECTBIISIIOT MX
K: roToBsI BecTi
JTAJIOT, UCKATh
peleHus,
OKa3bIBaTh
MOJIEPIKKY
64 | LiBera Ten OO0mpsicHenue OecieTHOCTH | Pemienue AHanu3upyroT U IT: OdpopmastoT pa3BUTHE §63- | 25.0
Tena. YaCTHOM OOBSICHSIIOT KPacoTy U | IHAJOTUYECKOe YMEHUHU 1 64 5
L{BeT nmpo3payuHbIX Te. 3aJauu: MHOT'OL[BETHE BBICKa3bIBaHUE B HaBBIKOB
L[BeT MOBEPXHOCTH Tela. OCMBICJICHHE, | OKPY)KAIOIIETO MHUPA. COOTBETCTBHH C PUMEHECHHS




CwmelieHne Kpacok

KOHKpETHU3aln
s, IOUCK U
OTKPBITHE
HOBOT'O
crrocoba
IEUCTBUSL.

TpeOOBaHUSAMU
pPEUeBOro ITHKETa
P: Yopasnsror
CBOEH
[MO3HABATEJIbHOW U
y4eOHOMI
JIeATETbHOCTHIO

K: ymeroT u roToBbI
BECTHU JINAJIOT,
MCKaTh pelIeHus,
OKa3bIBaTh
MOAJEPKKY APYT
Apyry.

MOJTyYEHHBIX
3HAHWUU 1
perieHus
MPaKTUYECKHUX
3a7a4
IIOBCEIHEBHOMI
JKU3HHU

65

3aKITI0unTEIbH
bl YPOK

27.0







JIABOPATOPHBLIE PABOTBI
K yuebnuxky: Ilypoimesa H. C. u ap. ®usuka. 7 xinacc

Ne JIP | Coneprxanue paboThI Jlara
1 W3mepenne mimHbl, 00beMa U TEeMIEPATyphl TeIa 9.09
2 W3mepenue pa3MepoB MaJIbIX Tell 11.09
3 N3mepenne BpeMeHn 16.09
4 M3ydeHune paBHOMEPHOTO JABHKEHUS 30.09
5 M3mepenne Macchl Tela Ha PhIYaKHBIX BEcax 21.10
6 M3mepenne mIoTHOCTH BEIIeCTBA TBEPIOTO Teja 6.11
7 ['pagynpoBKa AMHAMOMETPA U U3MEPEHUE CHII 25.11
8 W3mepenue kodhuienta Tpeans ckobxenus ( Ne8, No8a) 16.12
9 N3yuenue ycioBHsi paBHOBECHSI pblyara 20.01
10 N3mepenne KI1J[ npu moapeme Tena mo HaKJIOHHOM IITIOCKOCTH 29.01
11 HabarogeHne npsiMOJIMHEHHOTO PacpOCTPAHEHHUS CBETA 18.03
12 W3ydeHue siBIeHUS] OTPa’KEHUs CBETA 1.04
13 W3yueHue sBIICHHUS PETOMIICHHS CBETA 8.04
14 W3yuenue n3o0paxxeHusi, 1aBaeMoro JUH30M1 22.04
15 Paznorxenune 6eoro cBera B CIIEKTP 20.05
IInanupoBaHue KOHTPOJIA M OLEHKH 3HAHUI ydyammxcs 7 Kjacca
®opma KouTponA | | yeTBepTh 2 4eTBepTh 3 yeTBepTH 4 yeTBEpTH ro
A
Kon | Ucrounu | Kom | Mcrounux Kon | HUctounux Kon | HUctounuk
-BO K -BO -BO -BO
(mara) (mara) (mata)
(mata)
KonrposbHbie 2 11.11.201 |1 12.02.202 |1 18.05.202 | 4
paboTs! 9 0 0
23.12.201
9
Juarnoctuuecku
€ K.p
TpoeKTsI 1 1 2
JlaGoparopHbie 4 4 3 4 15
paboTs!
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