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ITosicHuTe/IbHAS 3aMUCKA

PaGouas nporpamma pa3zpaboTaHa Ha OCHOBE CJIEAYIOIIUX JOKYMEHTOB:

— ®@enepanbHbli 3akoH 0T 29.12.2012 roga Ne 273-03 «O06 obpa3zoBanuu B Poccuiickoii
denepauuny;

— @exepanbHBIN TOCYIapCTBEHHBIA 00pa30BaTENbHBIN CTAHAAPT OCHOBHOT'O O0IIETO 00pa30BaHMs;

— Ilpumepnas mporpamma 1o yaeOHbM npeameram. dusnka 7-9 kmaccsl: mpoekT. - M.:
[IpocBemenne, 2011 rox;

— Pabouas nporpamma k muaun YMK A.B. I[1epsimkuna; E.M. I'ythuk ®usuka. 7-9 kiaccsl.
H.B. ®unonosuy, E.M. I'ytauk - M.: [Ipoda, 2017;

— @enepanpHbIi IepeUEHb YUEOHUKOB;

— TpeboBanus k MTO;

— OcHoBHas 06pa3oBaTebHas MporpaMma ocHOBHOro ootiero oopazoBanus MBOY «COL Nel »

— VYcras OY

IIporpamma paccuntaHa B 7-8 kiaccax Ha 68 4ac/rox (2 yac/Hea.) B KaxJIoM Kiacce M B 9 kiacce Ha
102 4ac/rox (3 4ac/Hen.) B cOOTBETCTBUM € ['07J0BBIM KajleHAAapHBIM y4eOHBIM IpaUKOM padbOThl U
COOTBETCTBYET y4EOHOMY ILIAHY HIKOJIBI.

B npouecce npoxoxkaeHus Marepuana OCYIIECTBIISIETCS TEKYIIUNA KOHTPOJIb 3HAHUM U YMEHUH B
BUJIE CAMOCTOSATENBHBIX PabOT, TECTOBBIX 3aJaHUM, TBOPYECKUX PAOOT, 10 MporpamMme MpeayCMOTPEHbI
TEeMaTU4ECKHUE KOHTPOJIbHbIE PaOOTHI.

IIpyHUMNBI ¥ NOAX0bI K (POPMHPOBAHMIO IPOT PAMMBI:

Cranpnapt Broporo nokosienust (PI'OC) B cpaBHEHHH CO CTaHIApPTOM IIEPBOr0 MOKOJEHUS MpeanoiaraeT
JeATeIbHOCTHBIN MOAXO0A K 00Y4EHUIO, e IVIaBHas LeNb: Pa3BUTUE JIMYHOCTH oOydamieroca. Cucrema
00pa3oBaHMsI OTKa3bIBACTCSI OT TPAIUIIMOHHOIO MPEACTaBICHUS Pe3yIbTaTOB 00y4eHHUs B BHUJE 3HAHUH,
YMEHHUH U HaBBIKOB. DOPMYJIMPOBKM CTaHJapTa YKa3bIBAIOT pEaJIbHbIE BUJIbI €ATEIBHOCTH, KOTOPHIMU
CIIEAYET OBJIAZIETh K KOHIy OOy4yeHus, T. €. oOyyaroumpecs JOJDKHBI YMETb YUUThCS, CAMOCTOATEIbHO
N00bIBaTh 3HAHUS, AHAIM3UPOBATh, OTOMpAaTh HYKHYIO HH(OpPMAIMIO, YMETh KOHTAaKTHpPOBATh B
pa3IMYHBIX [0 BO3PACTHOMY cOcCTaBy rpymmax. OnTHMaibHOE COueTaHHuE TEOpUH, HEOOXOAMMOMN IS
YCIICIIHOT O peUIeHNs] MpaKTUYecKuX 3aaady— riaBHas uaes Y MK no ¢usuke cucremsl yueOHnkoB A. B.
Ilepbimkuna «®usuka» ang 7, 8 kiacco 1 A. B. [leppimikuna, E. M. I'yrHuk «®usuka» nis 9 knacca,
KOTOpasi BKIIIOYaeT B ce0s1 1 1 poBsie oopazoBaTenbHbie pecypcebl (LIOP) ms cucrembr Windows.


http://www.drofa.ru/cat/?a=s&cid=19&pnames=ISBN%7C%C0%E2%F2%EE%F0%7C%CA%EB%E0%F1%F1%7C%D3%CC%CA&cats=19&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=%CB%E8%ED%E8%FF+%F3%F7%E5%E1%ED%EE-%EC%E5%F2%EE%E4%E8%F7%E5%F1%EA%E8%F5+%EA%EE%EC%EF%EB%E5%EA%F1%EE%E2+%EF%EE+%F4%E8%E7%E8%EA%E5+%E4%EB%FF+7%969+%EA%EB%E0%F1%F1%EE%E2+%C0.+%C2.+%CF%E5%F0%FB%F8%EA%E8%ED%E0+%E8+%E4%F0.
http://www.drofa.ru/cat/?a=s&cid=19&pnames=ISBN%7C%C0%E2%F2%EE%F0%7C%CA%EB%E0%F1%F1%7C%D3%CC%CA&cats=19&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=%CB%E8%ED%E8%FF+%F3%F7%E5%E1%ED%EE-%EC%E5%F2%EE%E4%E8%F7%E5%F1%EA%E8%F5+%EA%EE%EC%EF%EB%E5%EA%F1%EE%E2+%EF%EE+%F4%E8%E7%E8%EA%E5+%E4%EB%FF+7%969+%EA%EB%E0%F1%F1%EE%E2+%C0.+%C2.+%CF%E5%F0%FB%F8%EA%E8%ED%E0+%E8+%E4%F0.

HJIaHI/IpyCMLIe PeE3yabTaThbl 0OCBOCHUS y‘l@ﬁHOFO npeamerTa

IIpeaMeTHBIE pe3yabTaThl

7 kaacc
Ne Tema OOyuaromuiics HayYUTCs OO0y4aromuics TOMTy4UuT BO3MOKHOCTD
HAYYUTbHCS
Beenenue e co0Jr0/1aTh MpaBuiia 6€30NaCHOCTU U ® OCO3HaBaTh LIEHHOCTh HAYUHBIX
OXpaHbI TpyJa Mpu padoTe ¢ yueOHBIM H UCCIICZIOBAHUMN, PO (PU3UKHU B
nmabopaTOpHBIM 000PYI0OBAaHUEM pacHIMpeHnH peICTaBICHUN 00
® [IOHMUMATh CMBICII OCHOBHBIX OKpY’arollleM MUpE U €€ BKJIaJ B
(GU3NYIECKUX TEPMHUHOB: (PU3UYECKOE TEo, | YITYYIICHUE KaueCcTBA KU3HU,
busnyeckoe siBeHNE, pu3ndeckas ® CPaBHMBATHh TOYHOCTb U3MEPEHHUS
BEJIMYMHA, €IUHULIBI U3MEPEHUS; (U3NYECKUX BEITMYHH MO BEIIMIHHE UX
® [IOHMMATh POJIb FIKCIIEPUMEHTA B OTHOCHUTEIBHOU MOIPEIIHOCTH NpU
MOJTy4YeHUH Hay4YHOH HH(pOpMaIUY; IIPOBEJIEHUH MPSMBIX U3MEPEHUM;
® IPOBOJUTH MPAMBIE U3MEPEHUS ® BOCIIpUHUMATh HH()OPMALIUIO
(bHU3NYECKUX BEJTMYUH: BpEMSI, (U3NYECKOro COIEP)KaHUS B HAYUHO-
paccTosiHue, TEMIIepaTypa; Py ITOM MIOIYJIIPHOM JIMTEpAType U CPECTBAX
BBIOMPATh ONTHUMAJILHBINA CITOCO0 MaccoBOi MHGPOPMAIINH, KPUTHIECKH
M3MEPEHUS U UCII0JIb30BATh MIPOCTENIIHE OLICHUBATh MOJIy4E€HHYIO HHPOPMALIHUIO,
METO/IbI OIICHKH TOTPEHIHOCTEH aHaJIM3UPYs €€ CollepKaHue U IaHHbIE
W3MEpPEHUN. 00 ucTOUHHNKE UH(HOPMALIHH;
® HCIOJIb30BATh ITPH BBIMOJIHEHUU ® C03/1aBaTh COOCTBEHHbIE
y4eOHBIX 33724 HAyYHO-TIOMYJISPHYIO MMCbMEHHbIE U YCTHBIE COOOIIEHUS O
TUTEPATYPY O GUBHUECKUX SIBJICHUSX, (bU3NYECKUX SBIICHUSIX HA OCHOBE
CIPABOYHBIE MATEPUAJIBI, PECYPCHI HECKOJIbKMX MCTOYHUKOB HH(POPMAIIHH,
WHTepHer. COIIPOBOXK/JIATh BBICTYIIJICHUE
Mpe3eHTaluel, yYuThIBast 0COOCHHOCTH
ayIUTOPUU CBEPCTHUKOB.
® CIOJIb30BATh MOJTy4EHHBIE HABBIKI
WU3MEpPEHUN B OBITY;
MMOHUMATh POJIM YUYEHBIX HAIlIEH CTPAHBI
B Pa3BUTHH COBPEMEHHON (QU3HUKHU U
BIIUSIHUU HA TEXHUYECKUHN U
COLMAJIBHBIN IIpOrpecc.
IlepBoHAYaIbH | ® MOHUMATH MPUPOY PUINYECKHUX ® JCIO0JIb30BATh IPUEMBI IOCTPOCHHUS
ble CBeJIeHHUs 0 | SIBJICHUI: PacIIMpPEHUE TeJ PU (u3HYEeCcCKX MOJIENEH, ToucKa 1
CTPOCHHUH HarpeBaHuy, 1uddys3us B razax, (bopMyTHUPOBKH J10Ka3aTEIbCTB
BellecTBa KUJKOCTIX U TBEPABIX TeJaX, CMAYUBAHUE | BBIIBUHYTBIX TMIIOTE3 U TEOPETHUECKUX

¥ HeCMauuBaHue Tel OoJbIas
CKUMAEMOCTh T'a30B, MaJiasi CAKUMaEeMOCTh
KHUJIKOCTEH U TBEP/BIX TEIT,

® CTaBUTbH OIIBITHI I10 UCCIIEOBAHUIO
(bU3MYECKUX SBJICHUHN MM (PU3UIECKUX
CBOMCTB T€J IIPU U3yYEHUH CKOPOCTH
npoTekaHus 1udPy3un oT TeMneparTypsl,
WCCIICIOBAHUS 3aBUCHMOCTH CMaurBaHUs
¥ HECMaunBaHUs TEJI OT CTPOCHUS
BEILIECTBA, BBISBIICHUSI CTENICHU
CKUMAEMOCTH )KUJKOCTHU M Ta3a; PU TOM
(bopmynupoBaTh MpodiieMy/3anaqy

BBIBOJIOB HA OCHOBE SMIIMPUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

® CpaBHMBATbh TOYHOCTb U3MEPEHUS
(bHU3NUECKUX BEIUYHUH 10 BEITMYUHE UX
OTHOCHUTEIIbHOM MOTIPEIIHOCTH MPH
MPOBEICHUH PSIMBIX U3MEPEHUI;

® CaMOCTOSITEJIbHO MPOBOJUTH
KOCBEHHbIE U3MEPEHUS U
UCCIIeIOBaHNS (PU3NYECKUX BEITMUUH C
UCIOJIb30BAaHUEM PA3IMYHBIX CIOCOOOB
u3MepeHust (pU3NYecKuX BeIUIHH,
BBIOMpATh CPEICTBA U3MEPEHMUSI C




y4eOHOro SKCHEPUMEHTA; IPOBOAUTD OIBIT
1 (popMyIHpoBaTh BHIBOIBI.

® [IOHUMATh POJIb IKCIIEPUMEHTA B
HOJyYeHUH Hay4yHOH UHpOpMaIiy;

® [IPOBOJUTH MIPSAMBIE U3MEPEHUS
(bu3NUecKuX BEJIUYUH: PACCTOSHUE,
00bEeM, IPU TOM BBHIOMPAThH ON TUMAJIbHBIH
Croco0 U3MEepeHus U UCII0Ih30BaATh
MPOCTENIIINE METObI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUMN.

® [IPOBOANTH KOCBEHHBIE U3MEPEHUS
(U3NYECKUX BETMYMH: BHIYUCISATH
3Ha4YECHHE BEIMYMHBI U AHAJIU3UPOBATh
IIOJTyYEHHbIE PE3YJIBTATHI C YUETOM
3aIaHHON TOYHOCTH U3MEPEHUHN ITPU
U3MEPEHNHU Pa3MepOB MaJjbIX Tel, 00beMa;
® IPUMEHSTH 3HaHUS O CTPOCHUU
BEIIIECTBA U MOJIEKYJIbI HAa ITPAKTUKE;

y4ETOM HEOOXOAUMOM TOYHOCTH
HU3MepeHnid, 000CHOBBIBATh BEIOOP
crocoba u3MepeHus, aIeKBaTHOTO
IIOCTABJICHHOM 3aJ1aye, IPOBOJUTh
OLIEHKY JIOCTOBEPHOCTH TTOJTYICHHBIX
pe3yJbTaTOB;

® BOCITPUHUMATH HH(OPMAIIIIO
($U3NYECKOro coiep)KaHNs B HAy4YHO-
MO JIIPHOM JIUTEPAType U CPEICTBAX
MaccoBOW MHPOPMAIUH, KPUTHYECKH
OLIEHUBATH TOJIYYEHHYIO0 HH(POPMAIIHIO,
aHAM3HPYSI €€ COJePKaHue U JaHHbIC
00 MCTOYHMKE UH(POPMALINH;
UCII0JIb30BAaTh MOJIyYEHHbBIE 3HAHUS O
crocobax n3mMepeHus: (HU3NIecKux
BEIMYHH, 0 TUPDY3UH U CKOPOCTHU €€
POTEKAHUS, O B3aUMOJICH CTBUU
MOJIEKYJI, CBOMCTB BEILECTB B
Pa3IUYHBIX arperaTHBIX COCTOSHUIX B
TIOBCE/IHEBHOM KHU3HH (OBIT, DKOJIOTHS,
OXpaHa OKPY)KaIoIIel Cpeibl),
HPUBOJIUTH IPUMEPBHI.

B3aumopaeiicTB
He TeJ1

® pacro3HaBaTh MEXaHUYECKHUE SIBIICHUS U
OOBSICHSITh HA OCHOBE UMEIOIINXCS 3HAHUHT
OCHOBHBIC CBOMCTBA MUJIU YCJIOBHSI
MPOTEKAHUS ITUX SIBJICHUN: MEXaHHIECKOE
NBIKEHHE, PABHOMEPHOE U
HEPaBHOMEPHOE IBUKEHHE,
OTHOCHTEITHHOCTh MEXaHUYECKOTO
JIBHDKCHHSI, UHEPIIUS, B3AUMOJICHCTBHE
TeJI, BCEMUPHOE TATOTCHHE;

® ONHUCHIBATH U3YUYCHHBIC CBONCTBA TEI U
MEXaHUYECKUE SIBIICHUS, UCTIOIB3Y S
(bu3nYECKue BEIMIUHBL: TyTh, CKOPOCTH,
Macca Tela, IJIOTHOCTh BEeIIeCTBa, CUJla
(cuia TSDKeCTH, CHJla YIPYTOCTH, CHJia
TPEHUSI); IPU ONKCAHUH MTPABHIBHO
TPAaKTOBATh (PU3MUECKUN CMBICI
UCIIOJh3YEMbBIX BEIIMYHH, UX 0003HAYCHUS
U CIUHUIBI U3MEPEHIS, HAXOTUTh
(OpMYIIBI, CBA3BIBAIOIINE TaHHYIO
(GHU3UYECKYIO BEJMUUHY C IPYTHMU
BEJIIMYMHAMH, BBIUMCIISATh 3HAUCHUEC
(bu3HUecKol BEIIMYUHBI,

® aHAJIM3HUPOBATH CBOICTBA TEl,
MEXaHHYECKHUE SIBICHUS U TPOIECCHI,
UCTONB3Ys (PU3NIECCKIE 3aKOHBI: 3aKOH
BCEMHPHOTO TATOTEHMS, 3aKoH ['yka; mpu
9TOM pa3iInvaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA U €TI0
MaTEeMaTHYECKOE BBIPAKEHUE;

® HCIOJIb30BATh 3HAHUS O
MEXaHHYECKUX SBJIICHUSX B
MMOBCEIHEBHOM XKU3HU JJIsI
obecrieyeHus: 6€30MacHOCTU IpU
oOpartieHnu ¢ mpudopamMu u
TEXHUYECKUMU yCTPOUCTBAMHU, IS
COXpaHEHUS 370POBBS U COOIIOICHUS
HOPM 2KOJIOTHYECKOTO MTOBE/ICHUS B
OKpy’Kalolleil cpezie; MpUBOANUTh
MPUMEPBI TPAKTHYECKOTO
UCTIONH30BaHUS PU3UIECKUX 3HAHHUI O
MEXaHWYECKUX SBIICHUSIX U
(u3HYEeCKNX 3aKOHAX;

® pa3nuyaTh 'PaHUIIBI IPUMEHUMOCTH
(bU3NYECKUX 3aKOHOB, TIOHUMATh
BCEOOIIMIA XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH
BCEMHUPHOT'O TATOTEHHUS) U
Or'PaHUYEHHOCTh UCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3akoH ['yka u ap.);
HAXOJUTh aJICKBATHYIO MPEAJIOKECHHOM
3aa4ye PU3NIECKyr0 MOJIEIb,
pa3pelaTth NpodemMy Kak Ha OCHOBE
UMEIOIINXCS 3HAHUHN 110 MEXaHHKE C
UCTOJIh30BaHUEM MAaTEMATHIECKOTO
ammapara, Tak U Ipy TTOMOIIM METO/I0B
OLIEHKHU.




® pa3IM4yaTh OCHOBHBIEC IPU3HAKU
M3YYEHHBIX (PU3NYECKUX MOJEIIEeH:
MaTepuajibHas TOUKa,

e pelaTh 3a7jauu, UCHOJIb3Ys PU3NUECKHE
3aKOHBI (3akoH ['yka) u hopMyIIbl,
CBsI3bIBaIOINE (pU3NYEeCKUe BETMUUHBI
(IyTh, CKOPOCTH, BpEMsI, Macca Tea,
IUIOTHOCTH BEIIEeCTBa, 00bEM Tela, Cuia
YIPYTrOCTH, PaBHOJACHCTBYIOIAS IBYX
CHJI, HaIIpaBJICHHBIX 110 OJHOM MPSIMON):
Ha OCHOBE aHaJIM3a YCIIOBHS 3a]ja4n
3aIMCHIBaTh KPATKOE YCJIOBHUE, BBIICIAT
(du3nUecKue BETMYNHBI, 3aKOHBI U
(hopMyIIbI, HEOOXOIUMBIEC IS €€
pellIeHHUs, TPOBOAUTE PACUEThI U
OLICHUBAThH PEATBHOCTD IOTYYEHHOTO
3Ha4YeHUs! (PU3MYECKON BEIUYNHBI;

JlaBJjieHue
TBePAbIX TeJ,
JKUAKOCTel 1
ra3os

® pacro3HaBaTb MEXaHUYECKUE SBJICHUS U
OOBSICHSITh HA OCHOBE UMEIOIINXCS 3HAHUI
OCHOBHBIE CBOMCTBA UJIU YCIOBHUS
MPOTEKAHUs dTUX SIBJICHUN: aTMOC(epHOe
JaBJICHUE, epeaaya JaBJICHUs TBEPIbIMU
TEeJIaMH, JKUJKOCTSIMU U ra3aMy,
aTMoc¢epHoOe aBiieHHe, IJIaBaHue Tell,
BO3/yXOIJIaBaHUE, PACIIOJIOKEHUE YPOBHS
’KHMJIKOCTH B COOOINAIOIINXCS COCYAaX,
CyIIIECTBOBAHNE BO3YIITHON 000I0UKH
3eMITH, CrIoCOOBI YBETUUYCHHS U
YMEHbILIEHUS 1aBJICHUS;

® ONKCHIBATH U3YUYEHHBIE CBOMCTBA TEI U
MEXaHUYECKUE SIBIECHUS, UCTIOIb3YS
(du3nYecKre BEINYUHBL: 1aBJICHUE,
TeMIepaTypa, II0Iab OOPkl, 00BEM,
CHJIa, TNIOTHOCTD; IIPU OMUCAaHUU
MPaBHJILHO TPAKTOBATh (PU3HUECKHI
CMBICJI UCIIOJIb3YEMBIX BEIUYUH, UX
0003HAauEHUs U €IMHUILBI U3MEPEHMUS,
HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLIHE
JAHHYIO (PH3HUECKYIO BEIMUYUHY C
JIPYTUMU BeJTMUYWHAMU, BBIYUCIATH
3HaueHHe (PU3NUeCKOi BEIUYUHBL;

® aHAJIM3UPOBATH CBOWCTBA TE,
MEXaHUYECKHUE SIBJICHUS U IPOLECCHI,
UCHOJb3Ys PU3NUYECKHE 3aKOHbBI: 3aKOH
[Tackans, 3akoH ApXuMena; Mpu 3TOM
pa3nuyaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHa M €ro MaTeMaTHYECKOe
BBIPAXKCHHUE;

e pelaTh 3a7auu, UCHOIb3Ys PU3NUECKHE
3aKkoHbl (3axkoH Ilackans, 3aKkoH
Apxumena) U GOpMYJIbI, CBA3BIBAIOIINE

® UCIIOJIb30BaTh 3HAHUS O
MEXaHUYECKUX SIBJICHUAX B
MOBCEIHEBH OM KHU3HH JJIsI
obecrieyeHus1 6€30MaCHOCTH MPU
oOparieHuu ¢ npudopaMu 1
TEXHUYECKUMH YCTPOWCTBAMHU, IS
COXpaHEHUS 30POBBS U COOIIOICHHS
HOPM 9KOJIOTHYECKOT0 MTOBEICHHS B
OKpYXaroIei cpene; MpuBOIUTD
IPUMEPHI TPAKTUYECKOTO
UCIIOJTb30BaHUS (PU3NYECKUX 3HAHUH O
MEXaHUYECKUX SIBJICHUSAX U
(bHU3NUeCKUX 3aKOHAX; TIPUMEPHI
MCIIOJIb30BAaHUS BO300OHOBIISIEMBIX
MCTOYHUKOB SHEPTUH;

® pa3MyaTh 'PAHMIIBI IPUMEHIUMOCTH
(bHU3MYeCKUX 3aKOHOB, TOHUMATh
OrpaHHYEHHOCTh M CIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3aKOH ApXuMmesa u
ap.);

HaXOJUTh AJCKBATHYIO MPEII0KCHHON
3aa4e PU3HYECKYI0 MOJIEIIb,
paspemiath npodIeMy Kak Ha OCHOBE
UMCIOIIMXCSl 3HAHUN 10 MEXaHHKE C
UCIIOJIb30BaHMEM MaTEMaTHUECKOTO
amrmapara, Tak ¥ P MOMOIIN METOIO0B
OLICHKH.




(bu3nyecKue BEIMIMHBI (Macca Tena,
IJIOTHOCTh BEIIECTBA, CHJIA, IaBJICHUE,
JIaBJICHUE Ha JIHO U CTEHKHU COCY/Ia): Ha
OCHOBE aHAJIN3a yCIIOBHS 3a/1a4U
3aIUChIBATh KPATKOE YCIIOBUE, BBIICISTH
(u3HYeCcKre BEJIMYUHBI, 3aKOHBI 1
bopMyIbl, HeOOXOTUMBIE IS €€
PEIICHHMS, IIPOBOJUTH PACUCThI U
OLICHUBATh PEATHLHOCTh MOJTY4ECHHOTO
3HaYeHUS (PU3MUECKON BEIMUNHBI.

Padoran
MOIIIHOCTb.
JHeprus

® pacro3HaBaTh MEXaHUYECKHE SABJICHUS U
OOBSICHSITh HA OCHOBE UMEIOIINXCS 3HAHUI
OCHOBHbBIE CBOMCTBA UJIN YCIOBUS
IIPOTEKaHUs 3TUX SIBJICHUN: paBHOBECHE
TBEPABIX TEJ, UMEIOIINX 3aAKPEIIICHHYIO
OCh BpallleHHUs, IPEBPAILEHHE OJJHOTO
BHJ1a KUHETUYECKOW SHEPTUU B IPYTOil;

® OIUCHIBaTh U3YUYEHHbIE CBOWCTBA TEN U
MEXaHUYECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nyecKre BeIMYNHbI: CHIIA,

KHUHETHUY eCKasi SHEPrus, NOTeHIMaIbHAs
SHEprus, MexaHuueckas paboTa,
MexaHudeckas MomHocTb, KIIJ[ npu
COBEpILIEHUU PabOTHI C UCIIOJIb30BAHUEM
MIPOCTOr0 MEXaHNU3Ma; MPU OMHUCAaHUU
MPaBUIIBHO TPAKTOBATH (pr3HYECKUit
CMBICJI UCII0JIb3YEMBIX BEIUYUH, X
0003HAauEHUs U €IMHULBI U3MEPEHMUS,
HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIIIE
JaHHYI0 (PU3HUYECKYIO BEIMUYUHY C
JIpYTUMHU BeJTMUYWHAMU, BBIYUCIATD
3HaueHHe (PU3NUECKON BEINYUHBL;

® AHAJIM3HUPOBATH CBOMCTBA TEJ,
MEXaHUYECKHUE SIBJICHUS U MTPOLIECCHI,
UCHOJB3Ys PU3NUECKHE 3aKOHBI: 3aKOH
COXPAaHEHMS SHEPrUU; IPU 3TOM
pas3nuyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M €ro MaTeMaTH4eCcKoe
BBIPAXKECHHUE;

® pemiath 3a/1a4M, UCIOJIB3Ys (PU3UYECKUE
3aKOHBI (3aKOH COXpaHEHHS YHEPTUu) U
(hopMyIIBI, CBA3BIBAIOIINE (PU3HUUECKUE
BEJIMYUHBI (KHHETHYECKasl SHeprus,
[OTEHI[MAIbHAS SHEPrUsl, MEXaHUYECKast
pabota, MmexaHu4eckas MoniHocTb, KI1/]
IIPOCTOr0 MEXaHMU3Ma, YCIOBUE
paBHOBECHUS CUJI HA PblYare, MOMEHT
CHUJIBI): HA OCHOBE aHaJIN3a yCIOBHS
3aJ1a4yM 3aKChIBaTh KPaTKOE YCIOBHE,
BBIICTISITH (PU3UUECKHE BETUUMHBI, 3aKOHbI
U (popMyJibl, HEOOXOAMMBIE IJIs €€

® KCIIOJIb30BATh 3HAHHMSI O
MEXaHHYECKUX SIBIICHUSX B
HOBCEIHEBHOM KU3HU IS
obecrieueHus: 6€30MaCHOCTU U
oOpaIieHnu ¢ mpudopamMu u
TEXHUYECKUMU yCTPONUCTBAMHU, JIJIS
COXpaHEHUS 37J0POBBS U COOIIOCHUS
HOPM 3KOJIOTUIECKOTO TTOBE/ICHHUS B
OKpY’KaIoIIEH Cpee; MIPUBOIUTD
MPUMEPBI TPAKTHIECKOTO
UCIONB30BaHUS PU3UIECKUX 3HAHUI O
MEXaHUYECKUX SBICHUSIX U
(U3HYECKUX 3aKOHAX;

® pa3IMYaTh IPaAHUIBI TPUMEHUMOCTH
(U3NYECKUX 3aKOHOB, TOHUMATh
BCEOOIIHIT XapaKkTep
(byHIaMEeHTaIbHBIX 32KOHOB (3aKOH
COXpaHEHUS] MEXaHUYECKOW PHEPTHUN);
HAXOJIUTh aJICKBATHYIO MPEI0KCHHON
3ajaue pU3MIECcKyro MOJEIb,
paspeniath MpodiIeMy Kak Ha OCHOBE
UMEIOIINXCSl 3HAHUH 110 MEXaHUKE C
UCIOJH30BAaHUEM MAaTEMaTHIECKOTO
amnmapara, Tak U Ipy TTOMOIIA METO/IOB
OLIEHKHU




pelueHus, IPOBOAUTh Pacy€eThl U
OLICHUBATH PEAIILHOCTH I1OJYYEHHOI'O
3HAYEHUS (PU3NIECKON BEITUINHBI.

O0o0maromee
NOBTOpPEHHE
8 kiace
Ne Tema OOyuaromuiics Hay4YUTCS OO6yuaromuiics TOJy4UT BO3MOKHOCTD

HaY4YUTBHCA

TenoBbIe IBJIeHHS °

pacro3HaBaTh TEIIOBBIC
SIBIICHUSI 1 OOBSICHATH Ha 0aze
UMEIONINXCSl 3HAHUH OCHOBHBIC
CBOMCTBA WJIH YCJIOBUS IPOTEKAHUS
ITHX SIBJICHUMN: TUPPy3us,
U3MeHeHue o0beMa Tel Ipu
HarpeBaHuu (OXJIAXICHUN ),
OoJIbIIas CXXKMMAEMOCTh T'a30B,
MaJiasi CKMMaeMOCTb JKHJIKOCTEN U
TBEPJIBIX TEJI; TENJIOBOE PAaBHOBECHE,
ucrnapeHue, KOHJIeH calus,
UIaBJICHUE, KPUCTAIN3AIINS,
KHUIIEHUE, BIIAYKHOCTh BO3AYyXa,
pa3IMYHBIE CITOCOOBI
TeTIoNepeIavn
(TEeTIIONpPOBOAHOCTD, KOHBEKITHS,
U3Iy4dEeHHE), arperaTHbie COCTOSHUS
BEIIIECTBA, MOTJIONICHHE SHEPTUU
TP UCTIAPEHUU JKUIKOCTH U
BBIJICJICHHUE €€ TIPHU KOHICHCAINN
napa, 3aBUCUMOCTh TeMIIEPaTyPhbl
KHUIICHUS OT JaBJICHUS,

® ONKCHIBATH H3yUYECHHBIC CBOMCTBA
TEJ ¥ TETUIOBBIC SIBIICHUS,
UCTOJNB3Ys GU3NUECKIE BETUYUHBI:
KOJINYECTBO TEMJIOTHI, BHYTPEHHSIS
SHEprus, TeMIepaTypa, yaeabHas
TETJIOEMKOCTh BEIIECTBA, YACIbHAS
TETIOTA TIABJICHHUSI, yIeTbHAs
TErJI0Ta napoodpa3zoBaHus,
ylenbHas TEeIIoTa CrOpaHus
TOIIMBA, KO3(PPUIIUEHT MOJIE3HOTO
NEeWCTBUS TETUIOBOTO JIBUTATEIIS;
IIPH ONMCAHHUH MTPABHIILHO
TPAaKTOBATh (PU3MUECKUN CMBICIT
UCTOJIb3YEMBIX BEJIMIMH, UX
0003HAYEHUS U SIUHUIIBI
U3MEpEeHHUS, HAXOIUTh (POPMYIIBL,
CBSI3BIBAIOIINE TAHHYIO
(U3NYECKYIO BEIIMIMHY C IPYTUMHU
BEJIMYMHAMU, BBIYMCIISTH 3HAYCHHUE

® 1ICII0JIb30BATh 3HAHUS O TEIUIOBBIX
SIBJICHUSX B MTOBCEIHEBHOM XKU3HU JJIS
obecrieueHus: 6€30MaCHOCTH IPU
oOpaieHuu ¢ npudopaMu u
TEXHUYECKUMH YCTPOUCTBAMM, AJIs
COXpaHEHUs 370POBbs U COOIOIEHHS
HOPM 9KOJIOTMUECKOr0 ITOBEJICHUS B
OKpY’KAIOIIEH CpeJie; IPUBOAUTh
IPUMEpPBI IKOJIOTUYECKUX MTOCIIEACTBUM
paloThI IBUraTENIel BHYTPEHHETO
CrOpaHMsl, TETJIOBBIX U
TUJIPOJIEKTPOCTAHIIN;

® pa3nMyaTh IPaHUIBI TPUMEHUMOCTH
¢u3nYeCcKrX 3aKOHOB, IOHUMATh

BceoO LMt XxapakTep (GyHIaMEHTAIbHbIX
(HU3HUECKUX 3aKOHOB (3aKOH COXPaHEHUs
SHEPryu B TEIUIOBBIX MPOI[ECCaX) U
OI'pPaHUYEHHOCTH M CIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

HAXOJUTh aJICKBATHYIO MPEATI0KEHHON
3aade (U3NYECKYI0 MOJIETIb, pa3peliaTh
po0JieMy Kak Ha OCHOBE UM EIOLINXCS
3HAHUH O TEIUIOBBIX SBJICHHSX C
UCIOJIb30BaHUEM MAaTEMAaTHYECKOIO
anmapara, Tak ¥ IpH IOMOIIU METOA0B
OLICHKH.




(bu3nYecKoii BETMYNHBI,

® aHAJTM3UPOBATH CBOWMCTBA TET,
TEIJIOBbIE SIBJIEHUS U MPOLIECCHI,
UCIOJIb3Ysl OCHOBHBIE TTOJIOKEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHUSI O
CTPOEHUU BEILIECTBA U 3aKOH
COXPaHEHUs PHEPIUH;

® pa3iIuyaTh OCHOBHBIEC IPU3HAKU
M3YYEHHBIX (PU3NYECKUX MOoeneit
CTPOEHHUS Ta30B, )KUJIKOCTEN 1
TBEPIBIX TEIT;

® [PUBOJUTH IPUMEPHI
MPAKTUYECKOT0 HCIOIb30BaHUS
(bU3NYECKUX 3HAHUN O TETIOBBIX
SIBJICHUSAX;

e pelaTh 3a7a4u, UCIOJIb3Ys
3aKOH COXPAaHEHMUsI SHEPIUU B
TEMJIOBBIX Iporeccax U GopMyIIbL,
CBsI3bIBalOIE (PU3NUECKUE
BEIMYHUHBI (KOJIUYECTBO TEIUIOTHI,
TemIeparypa, yaeibHas
TEMJIOEMKOCTb BEIIECTBA, Y/AeJIbHas
TENJIOTa IJIABJICHUS, y1eJIbHas
TENJI0Ta MapooOpa3oBaHus,
ylieJibHas TEII0Ta CrOPAHUS
TOIJINBA, KO3 PUIIMEHT MOJIe3HOr0
NeWCTBUS TEIJIOBOTO IBUTaTels): Ha
OCHOBE aHAJIN3a yCJIOBUS 3a/1a4u
3aMKUChIBATh KPATKOE YCIIOBHE,
BBIIEIATh (PU3NUECKHIE BETNUHHBI,
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE
JUISL €€ pelIeHus, TPOBOIUTh
pacyeTsl U OLIEHUBATh PEaIbHOCTh
MIOJIy4EHHOTI'0 3HAaYEHUs
(u3HYeCcKOoi BEJIUMYNHBI.

DileKTpUYeCcKue
sIBJICHUS

® pacno3HaBaTh JIEKTPUUECKHE
SIBJICHUS U OOBSICHSITH HA OCHOBE
MMEIOLIMXCS 3HAHUW OCHOBHBIE
CBOMCTBA WJIM YCJIOBUS IPOTEKAHUS
ATUX ABJICHUN: SJIEKTPU3ALIMS TEl,
B3aUMOJIEH CTBHE 3aPs/I0B,
AIEKTPUUYECKUN TOK U €ro ACHCTBUS
(TerioBOe, XUMUYECKOE,
MarHuTHOE), JICHCTBUE
ANEKTPUYECKOr 0 MOJIs Ha
3apsSKEHHYIO YaCTHILY.

® COCTaBIISITh CXEMBI
AIEKTPUYECKUX IEMel ¢
MOCJIEA0BATEIbHBIM U
napajieJbHbIM COSIUHEHUEM
AJIEMEHTOB, Pa3JInyasi yCIOBHBIE

® CIOJIb30BATh 3HAHUS 00
HIIEKTPUYECKUX SIBIICHHUSX B
IIOBCE/THEBHOM )KU3HH JJIs1 00ECTICUeHUS
0€30MacHOCTH MTPU OOPAIICHUH C
npubopamMu U TEXHUYECKUMU
yCTpOHCTBAMH, AJIsI COXPAHEHUS
3J10pOBBS U COOJIIOJIEHUSI HOPM
9KOJIOTHY €CKOT'O TTOBEICHHS B
OKpY’KAIOILEH CpelIe;

® pa3naMyaTh TPAHUIIBI TPUMEHUMOCTU
¢u3MUeCcKNX 3aKOHOB, TOHUMATh

BceoO LMt XxapakTep (GyHIaMEHTaIbHbIX
3aKOHOB (3aKOH COXpaHEeHHs
NEKTPUUECKOr0 3apsaa) u
Or'PaHUYEHHOCTH M CIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3aK0H OMa Jyis




0003Ha4YEHUs 2JIEMEHTOB
AIEKTPUUECKUX LIeMeil (MCTOUHUK
TOKa, KJII0Y, Pe3UCTOp, PEOCTaT,
JaMII04Ka, aMIIEpMETP, BOJIBTMETD).
® ONKCHIBATh U3yUEHHBIE CBOICTBA
TEN U DIIEKTPUUECKUE SIBIICHUS,
UCTIONB3YS (PU3UUECKUE BEIIUUUHBIL:
ANEKTPUYECKUI 3apsiji, CHJIa TOKa,
AIIEKTPUUECKOE HANPSKEHUE,
AIIEKTPUYECKOE COMPOTUBIICHHE,
YZEIbHOE CONPOTHUBIIEHUE
BEIIECTBA, PabOTa ANEKTPUUECKOT O
TOKa, MOIIIHOCTb TOKa; IPH
OIMCaHUH BEPHO TPAKTOBATH
(bu3nUecKuil CMBICI HCIIOJIb3YEMBbIX
BEJIMYMH, UX 0003HAUYCHUS U
€IMHULbI U3MEPEHUS; HAXOAUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEJIMYUHY C IPYTUMU
BEJIMYMHAMU.

® aHaIM3UPOBATh CBOWCTBA TEII,
SIBJICHUSI U ITPOLIECCHI, UCIOJIb3YS
¢bu3nyecKre 3aKOHbI: 3aKOH
COXpPaHEHUS 3JIEKTPHUUECKOr0
3apsza, 3akoH OMa 1is yyacTka
nenu, 3akoH /xoyns-Jlenna; npu
3TOM Pa3IndaTh CIOBECHYIO
(hOpMYIHPOBKY 3aKOHA M €T0
MaTeMaTUYECKOE BbIpasKeHHE.

® [IPUBOIUTH MPUMEPHI
MIPaKTUYECKOr0 MCI0Ib30BaHUS
¢bu3nUecKuX 3HaHUH 0
AIIEKTPUYECKHUX SBICHUAX

e pelaTh 3aJa4u, UCIOJb3Ys
¢usnueckue 3akoHbI (3akoH OMa
JUIs y4acTKa LeMu, 3aKoH J[>KoyJs-
Jlenuia) u popmyJibl, CBA3BIBAIOIINE
¢du3nuecKkue BeIMUnHbI (CHja TOKa,
UIEKTPUUECKOE HAMPSKEHUE,
IEKTPUUECKOE CONPOTUBIICHUE,
yZI€IbHOE CONPOTHUBIIEHUE
BEIIECTBA, pab0Ta IEKTPUUECKOr O
TOKa, MOIIIHOCTb TOKa, ()OpMYJIbI
pacuera JIeKTpUUECKOro
COIIPOTHUBJICHHUS IIPU
MIOCJIEI0BATENBHOM U
napajuieIbHOM COEeTUHEHUU
IIPOBO/IHUKOB): HA OCHOBE aHaJM3a
YCIIOBUS 33Ja4H 3alUChIBATh
KpaTKO€ yCIIOBUE, BBIAEIATD
¢bu3nUecKue BeTMUNHBI, 3aKOHBI U
(bopMyIbl, He0OX0IUMBIE TS ee

y4yacTka 1en#, 3akoH Jhxoyist-JIenna u
ap.);

® CII0JIb30BATh IIPUEMBI IOCTPOEHUS
bu3nyeckux Mojeneil, moucka u
(bOpMYITMPOBKH J0KA3aTEIbCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUYECKUX
BBIBOJIOB Ha OCHOBE AMITUPUYECKU
YCTaHOBJIEHHBIX (DAaKTOB;

HAXOJIUTh aJIeKBATHYIO MPEAJIOKEHHOM
3agade (U3NYECKYI0 MOJIETIb, pa3peliaTh
po0JieMy KaK Ha OCHOBE UM EIOLINXCS
3HAaHUH 00 HJIEKTPOMArHUTHBIX SIBICHUSIX
C UCII0JIb30BAHUEM MaTEMaTHUECKOI O
anmapara, Tak ¥ IpH IOMOIIU METOA0B
OLIEHKH.




peLIeHHUS, TIPOBOUTH PACUETHI U
OLICHUBATh PEANBHOCTh
MIOJTyYECHHOTO 3HAUCHUS
(hU3HYECKO BEJIMYNHEI.

DJIeKTPOMATHUTHBbIE
SIBJICHUA

® pacrno3HaBaTh
AJIEKTPOMArHUTHBIC SBJICHUS U
OOBSCHSATH Ha OCHOBE UM EIOIIUXCS
3HAHHUM OCHOBHEBIC CBOMCTBA UJIH
YCJIOBUSA MPOTEKAHUS STUX SBJICHUM:
B3aUMOJCHCTBHE MarHUTOB,
JIEMCTBHE MarHUTHOT'O IT0JI Ha
MIPOBOJIHUK C TOKOM M Ha
JBHKYILLYIOCS 3apSyKEHHYIO
YacTULy, AEACTBUE JIEKTPUUECKOT O
MOJISI Ha 3apsDKEHHYIO YaCTHUILY.

® ONUCHIBATh U3YYCHHBIE CBOMCTBA
T€J ¥ ANEKTPOMArHUTHBIE SIBJICHUA.
® AHAJIM3UPOBATH CBOKCTBA TET,
AJIEKTPOMArHUTHbBIC SABJICHUS U
MPOIIECCHI.

MIPUBOJUTH MPUMEPHI
MPAKTHYECKOI'0 UCIOJIb30BaAHUS
¢bu3nYecKnX 3HaHUN 0
3IEKTPOMAarHUTHBIX

® CIOJIb30BATh 3HAHUA 00
ANEKTPOMATHUTHBIX SIBJICHUSX B
MIOBCE/IHEBHOM KM3HM JJIs1 00eCTIedeHUs
Oe3omacHOCTH TTpH 00paIIeHuu ¢
npubopaMu M TEXHHYECKUMHU
yCTpOHCTBAMH, JIsI COXPAHEHUS
3JI0POBbsI K COOJIOJIEHUS HOPM
IKOJIOTUYECKOTO MTOBEICHHUS B
OKpYXKaloIlel cpene; NPUBOJUTh
PUMEPBI BIHSIHHS 3JICKTPOMArHATHBIX
U3ITY4YEHHUI Ha )KUBBIE OPraHU3MBL;

® 1CII0JIb30BATh MPUEMBI TIOCTPOCHUS
du3nyecKkux Mojeneil, moucka u
(bOopMyIHPOBKU J10Ka3aTEIbCTB
BBIIBUHYTBIX TUTIOTE3 U TEOPETHY €CKUX
BBIBOJIOB Ha OCHOBE IMITUPUYECKH
YCTaHOBJICHHBIX (JAKTOB;

HAXOJUTh aJICKBATHYIO MPEATI0KEHHON
3aja4ye PU3NYECKyI0 MOJIENb, pa3peliaTh
po0JieMy Kak Ha OCHOBE UM EIOLINXCS
3HaHUHN 00 IJIEKTPOMATrHUTHBIX SBJIICHUSIX
C HUCIIOJIb30BAHHEM MaTEMaTHUECKOTO
ammapara, Tak U Ipy TTOMOIIA METO/I0B
OLIEHKH.

CBeTOBbBIC ABJICHUSA

® DPACIO3HABATh CBETOBBIE SIBJICHUS
1 OOBSICHITh Ha OCHOBE MMEIOIIMXCS
3HAaHUM OCHOBHBLIC CBOMCTBA WMJIHU
YCIIOBUSI TPOTEKAHUS 3TUX SBJICHUM:
NPSAMOJUHENHOE PacIpoCTpaHEHUE
CBETa, OTPAXKEHUE W NPEJIOMICHHUE
CBETA, JUCIIEPCUS CBETA.

® 1ICIIOJIb30BaTh OINTHYECKHE
CXEMBI s MOCTPOECHUS
M300paKEHUM B TIJIOCKOM 3€pKaje H
cobuparolei TMH3e.

® ONUCHIBATh U3YYEHHBIE CBOWCTBA
U SIBJICHUS, MCIIOIB3Ys (PU3NYECKHE
BEJIMYHMHBL: (POKYCHOE PACCTOSIHHE U
ONTHYECKasT CWJIA JIMH3bI;, IIpH
OIMCAaHHUU BEPHO TPaKTOBATh
(U3HYECKUIl CMBICT HCIOIb3YyEMBbIX
BEIMYHH, MX O00O03HAaueHUsI U
€MHUIBI WU3MEpPEHUs; HaXOJUTh
(bopMyIbl, CBS3BIBAIOIINE JTaHHYIO
(U3HYECKYI0 BEIUYHUHY C JPYTUMH
BEIIMYMHAMH.

® CIIOJIb30BAaTh 3HAaHHUA O CBETOBBIX
SBJICHUSIX B TOBCEAHEBHOW >XU3HU JIJIs
COXpaHEHHUSl 370pOBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TIOBENIEHUS B
OKpY’KAIOILEH CPeLIE;

® 1CII0JIb30BAaTh IIPUEMBI
¢usnueckux  Mojenel, Ioucka U
bopMyIMpOBKH J10Ka3aTesbCTB
BBIIBUHYTBIX THUIIOTE3 U TEOPETUYECKUX
BBIBOJJOB Ha OCHOBE OSMIIMPHYECKU
YCTaHOBJIEHHBIX (DAKTOB;

HAXOJUTh aJICKBAaTHYIO MPEAJIOKEHHON
3agade pU3NYECKyI0 MOJI€b, pa3peraTh
npo0jeMy Ha OCHOBE UMEIOIINXCS
3HAaHUH O CBETOBBIX SBJICHUSX.

HOCTPOCHHUSI
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® AHAJIM3UPOBATh CBOWCTBA Tel,
SABJICHUA W MPOLCCCHI, HCIIOJIb3Yys
¢buznueckue 3aKOHBI: 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTpaHEHUS
CBETA, 3aKOH OTPAXEHHsS CBETa,
3aKOH MPEJIOMIIEHHSI CBETA.

® TIPUBOAUTH MIPUMEPBI
MIPaAKTUYECKOT O M CIIOJIb30BAHMS
¢u3nYecKuX 3HAHUM O CBETOBBIX
SIBJICHUSX

e pemiaTb  3aJa4d,  HCIOJIb3YS
¢buznyeckue 3aKOHBI (3aKoH

MPSIMOJIMHEHHOTO PaclpOCTPaHEHUS
CBETa, 3aKOH OTPaXXEHWs CBeETa,
3aKOH IPEJIOMJIEHUS CBETa) W
(bopMmyibl, CBA3BIBAIOIINE
¢usnueckne BeTUYUHBI ((POKYCHOE
paccTosHME U ONTHYECKas Cuja
JIMH3bI): HA OCHOBE aHAJIM3a YCJIOBUS
3a7aun 3aIuChIBATh KpaTKoe
yCIIOBUE, BBIIEIATh (PU3HUECKHE
BEJIUYUHBIL, 3aKOHBl U (OPMYIIbI,
HEOOXOAMMBIE [UIi €€ pEeLIeHMs,
IPOBOJUTh pPACUeThl M OLIEHUBATh
PEaTbHOCTD MOJYYEHHOI'0 3HAUCHHS
(bU3HYECKOI BEIIMYHHBI.

Oo6o6marouiee
MOBTOpeHHE
9 Kaacc
No Tema OOyuaromuiicss HAyIuTCs OOyyaromuics MmoayduT
BO3MOXKHOCTh HayYUThCSI
1 | Mexannuyeckue - pacro3HaBaTh MEXaHUYECKHUE SABJICHUS - HCII0JIh30BaTh 3HAHUSA O
SIBJICHHS 1 OOBSACHATH HA OCHOBE UMCIOIIMXCS MEXaHUYECKUX SIBJICHHAX B
- 3aKOHEI 3HAHHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBUS | TOBCETHEBHOM KU3HU IS
B3aUMOJICH CTBHS MPOTEKAHUS DTHUX SBJICHUN: paBHOMEPHOE | o0ecredeHus: 6e30macHOCTH MPU
Y JIBYDKCHHS TEII Y HEpaBHOMEPHOE JIBUKEHHUE, oOpareHnu ¢ npubopaMu u
- Mexanuueckue PaBHOMEPHOE U PAaBHOYCKOPEHHOE TEXHUYECKUMHU YCTPONUCTBaMHU, AJIs

KoJeOaHus U
BOJIHBI. 3BYK

MPSMOJINHEMHOE ABUKEHUE,
OTHOCHUTEJILHOCTh MEXaHUYECKOI'0
IBHKEHMS, CBOOOIHOE MaJgeHHuE TE,
PaBHOMEPHOE JIBUKEHUE I10
OKPY>KHOCTH, B3aUMOJICHCTBHE TEIl,
PEaKTUBHOE JABHXKEHHUE, KoieOaTeIbHOe
JBUKEHUE, PE30HAHC, BOJIHOBOE
JBIKEHUE (3BYK);

- OMUCBHIBATh U3YYEHHBIC CBOMCTBA TEI U
MEXaHUYECKUE SIBJICHUS, UCTIOIb3Y I

COXpaHEHHS 3JI0POBbS U COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO TTOBE/ICHUS B
OKpY’KAIOIIEH Cpelie; MPUBOAUTh
MPUMEPHI TPAKTUYECKOTO
WCIO0JIb30BaHUsl (PU3HUECKUX 3HAHUHU O
MEXaHUYECKUX SBJICHUAX U
(bU3HYECKHUX 3aKOHAX; IPUMEPhI
HCIT0JIb30BaHUs BO30OHOBIIIEMBIX
HMCTOYHUKOB DHEPIUH; IKOJTOTHICCKUX
MIOCJIEACTBUU UCCIIENOBAHUS
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¢u3nUecKue BeIUYMHBL: MYTh,
nepeMelleHne, CKOpOCTb, yCKOPEHUE,
nepuoj oOpalleHus, Macca Tenia, Chia
(cuna TsKECTH, CUJla YIPYTOCTH, CUJia
TPEHUs1), UMITYJIbC T€a, KHHETHYecKas
SHEPrus, NOTEHIUAIIbHAS SHEPT U,
MexaHHuecKas paboTa, cujia TpeHu,
aMIUINTY/a, IEPUOJ U 4acToTa
KoJieOaHM, AJIMHA BOJIHBI U CKOPOCThH €€
pacrpocTpaHeHHs; IPU OMHUCAHUU
IPaBUJILHO TPAKTOBATh (PU3HYECKHIA
CMBICJI HCITOJIb3YEMBIX BEJIMUUH, UX
0003HauEHNUS U €IUHULBI U3MEPEHUS,
HaXOAUTb (POPMYIIbI, CBSI3bIBAIOLIME
JAHHYIO (PU3UYECKYIO BETUYHHY C
JpYTUMU BEIMYNHAMU, BBIYUCIIATh
3Ha4YeHue PU3NYECKON BEJINUYMHBI;

- AHAJIM3UPOBATh CBOMCTBA TEll,
MEXaHUYECKHUE SIBIICHUS U TIPOLIECCHI,
UCIOJIb3Ys PU3NUECKHUE 3aKOHbI: 3aKOH
COXPaHEHUS YHEPIUH, 3aKOH BCEMUPHOI'0
TATOTEHUS, IPUHIUI CYIEPIIO3ULIUU CHIL,
I, IT u III 3akonsl HeroTOHA, 3aK0OH
COXPaHEHUs UMILYJIbCa, 3aKOH; IIPH 3TOM
pa3iauyaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA M €r0 MaTeMaTH4ECKOe

BBIPAJKEHUE;

- pa3nu4aTh  OCHOBHBIE  IPU3HAKU
U3YUYEHHBIX  (PU3UYECKUX  MOJEJICH:
MarepualibHas  TOYKa, HHEpLHUAIbHAS

CHUCTEMA OTCUETa;
- pemaTh 3a7a4M, UCTONb3Ysl PU3HIECCKUE
3aKOHBI (3aKOH COXPaHCHHS SHEPTUH,
3aKOH BCEMUPHOTO TATOTEHUS, TPUHIUTT
cynepnosuuuu cui, I, I u I 3akoHbI
HrproToHa, 3aK0H COXpaHEHHS UMITYJIbCA,
3akoH I'yka, 3akoH Ilackais, 3aKoH
Apxumena) 1 GopMyIibl, CBSI3BIBAIOIINE
¢buznyecKue BeNMYNHBI (IyTh, CKOPOCTb,
YCKOpEHHE, Macca Tena, CUila, UMITYJIbC
Tena, KHHETUYECKAs DHEPT U,
MOTCHIMAIbHAS DHEPTUsl, MEXaHHYECKas
pabota, cuia TpEeHUsl CKOJIbXKEHUS,

KO3 (DULIMEHT TPEHUS, aMIUIMTY/Ia,
NEepUoJ M YacToTa KojaeOaHuH, IImHa
BOJIHBI U CKOPOCTh €€ PacIpOCTPaHEHUS):
Ha OCHOBE aHAJIM3a yCJIOBUS 3a1a4M
3aIlMChIBATh KPATKOE YCIIOBUE, BBIICIATh
(usnyecKue BENMINHBI, 3aKOHBI U
(bopMmyIbl, HEOOXOAUMBIE /1JIS ee
pelIeHUs], TPOBOAUTH PACUETHI U
OIICHUBATh PEAIbHOCTh MOJTYUYEHHOT O

KOCMHYECKOT'0 IIPOCTPAHCTB;
- pa3auyaTh TPaHUIIBI IPUMEHUMOCTHU
(bu3MUECKNX 3aKOHOB, TOHUMATh
BCEOOIIMIA XapaKTep
(byHIaMEeHTaJIbHBIX 3aKOHOB (3aKOH
COXpaHEHUs! MEXaHUYEeCKOM 3HEepruu,
3aKOH COXPAaHEHMs UMITYJIbCa, 3aKOH
BCEMUPHOTO TATOTEHUS) U
OTPaHUYCHHOCTD W CIIOJIh30BAHMS
YACTHBIX 3aKOHOB;

- HAXOJIUTh aJICKBATHYIO
PEAIOKEHHOH 3a/1aue GU3NIECKYIO
MOJIelTb, pa3peliaTh NpodaemMy Kak Ha
OCHOBE UMEIOIIMXCS 3HAHUM 110
MEXaHHUKE C UCIOJIb30BaHUEM
MaTeMaTUYEeCKOro amnmapaTta, Tak 1
IPY IOMOIIA METOJIOB OLIEHKH.
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3HAa4YCHUA (bI/ISI/I‘leCKOﬁ BCJIIMYHUHBEI.

JIEKTPOMATHUT-
Hble SIBJIEeHHA
DJIEKTPOMarHuTHO
e rnose

- pacno3HaBaTh 3JIEKTPOMArHUTHbIE
SIBIICHUS M OOBSICHATH HA OCHOBE
MMEIOIINXCS 3HAHUH OCHOBHEIE CBOMCTBA
WJIM YCJIOBHSI TIPOTEKAHMSI DTUX SIBIICHUMN
B3aHMO/ICHCTBH € MAarHUTOB,
3JIEKTPOMAarHuTHas UHIYKIUs, AeHCTBUE
MAarHUTHOTO MOJIs1 HAa MPOBOJAHUK C TOKOM
U Ha JIBUKYIIYIOCS 3apsXKEHHYIO
YACTHILY, JEHCTBUE AIEKTPHUIECKOTO
MOJISl Ha 3apsDKCHHYIO YacTHILY,
AJICKTPOMArHUTHBIE BOJIHBI,
PSIMOJIMHEUHOE PACIIPOCTPAHEHHE
CBETa, OTpaKEHUE U MPEJIOMJICHHE CBETA,
JTUCIIEPCHSI CBETA.

- ONMCBIBaTh U3y4YEHHBIE CBOMCTBA TEN U
3JIEKTPOMArHUTHBIE SIBJICHUS, UCIOJIb3YS
(usnyecKue BEMUYUHBL: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJIHBI
¥ 9aCcTOTa CBETA; MIPH OMKUCAHUU BEPHO
TPAKTOBATh (PU3UUECKUN CMBICI
MCIOJIb3yEeMbIX BEIMYUH, UX
0003HAUCHHUS U €IUHULIBI U3MEPEHUS;
HAXOAUTBH (DOPMYIIBI, CBSI3bIBAIOLIHE
JTAHHYIO (PU3UYECKYIO BETMYHHY C
JIPYTHUMH BEIHYHMHAMMU.

- AaHAJIM3UPOBATh CBOMCTBA TEll,
3JIEKTPOMArHUTHBIE SIBJICHUS U
IPOLIECCHI, UCTIONB3YS (pruznyeckue
3aKOHBI: 3aKOH OTPAXXEHUS CBETA, 3aKOH
MIPEJIOMJICHHS CBETA; TIPH 3TOM
pasnuvaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U €ro MaTeMaTH4eCKOe
BBIp)KEHUE.

- IPUBOAUTH MIPUMEPHI MPAKTHIECKOT O
WCIO0JIb30BaHUs (PU3MUECKUX 3HAHUU O
AJIEKTPOMATHUTHBIX SIBJICHUSAX

- pemaTh 3a7a4u, UCIOoNb3ys (pusnueckue
3aKOHBI (3aKOH OTPAKEHMsI CBETA, 3aKOH
MIPEJIOMJICHHS CBETa) U OPMYJIbI,
CBsI3BIBAIOIINE (PU3HUECKIE BEITUINHBI
(CKOpOCTB 2JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJHBI M YaCTOTa CBETA: Ha
OCHOBE aHaJIM3a YCJIOBUS 3aJ]a4u
3alUCBIBATH KPATKOE YCIOBUE, BBIIEIAThH
(usnyecKue BENNINHBI, 3aKOHBI U
(hopMyITbl, HEOOXOAUMBIE TSI €€
pelIeHus, MPOBOAUTH PACUETHI U
OIICHUBATh PEATIBHOCTH TTOJIYYCHHOTO
3HaYeHUS PU3NIECKON BEITMUMHEI.

- HCII0JIb30BaTh 3HAHUS 00
ANEKTPOMATHUTHBIX SIBJICHUSX B
IIOBCEOHEBHOU KU3HU I
obecrieueHus: 6e30MacHOCTH MPH
oOparieHnu ¢ npudopaMu u
TEXHUYECKUMU yCTPONUCTBAMH, AJIS
COXpaHEHUS 3JIOPOBBS i COOITIOICHUS
HOPM 3KOJOTHYECKOr0 OBEACHUS B
OKpYXaloIlel cpejie; MPUBOIUTh
PUMEPHI BIUSHUS
AJIEKTPOMArHUTHBIX U3JTyYE€HUH Ha
YKUBBIE OPTaHU3MBI;

- pa3aMyaTh TPaHUIIBI TIPUMEHUMOCTH
bu3MUeCcKNX 3aKOHOB, IOHUMATh
BCEOO LM XapakTep
byHIaMEHTaIbHBIX 3aKOHOB U
OrPaHUYEHHOCTH HCIOIb30BAHUS
YaCTHBIX 3aKOHOB;

- UCIIOJIb30BAThH MIPHUEMBI TIOCTPOCHHUS
buznUecKrX MOJENeH, TOUCKA U
(bOpMYITHPOBKH J10Ka3aTEIbCTB
BBIIBUHYTBIX THIIOTE3 U
TEOPETHUECKUX BBIBOJIOB HA OCHOBE
SMITUPUYECKH yCTaHOBIIEHHBIX
¢baxToB;

- HAXOJIUTh aJICKBATHYIO
MPEAIOKEHHO 3a/1aue PU3NIECKYIO
MOJIelTb, pa3peliaTh NpodaemMy Kak Ha
OCHOBE UMEIOUINXCS 3HAHUN 00
AJIEKTPOMATrHUTHBIX SIBJICHUSIX C
MCIO0JIb30BaHUEM MaTEMaTHYECKOTO
ammapara, Tak ¥ IIpy TOMOLIH
METOJIOB OIIEHKH.
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KBanToBbIe
SIBJICHUS

- Ctpoenue atoma
Y aTOMHOTO si/ipa

- pacro3HaBaTh KBAHTOBbBIC SBJICHUS U
OOBSICHSITH HAa OCHOBE HUMEIOIIMXCS
3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIIOBUSA
MPOTEKAHUS ITUX SIBJICHUM:
€CTECTBEHHAsI U HCKYCCTBEHHAsI
PalMOaKTUBHOCTS, O.-, 3- ¥ Y-U3JIy4EHUSs,
BO3HUKHOBEHHU € JIMHEWUATOTr0 CIIEKTpa
U3ITyYEHUS aTOMa;

- ONIMCBIBATh U3YYEHHBIE KBAHTOBBIE
SIBJICHUSI, UCTIONB3YS (PU3HUECKUE
BEJIMYMHBI: MACCOBOE YKCIIO, 3apsII0BOE
YHUCI0, IEPUOJ TTOTypacaaa, SHEPrust
(hOTOHOB; ITPU OMUCAHUH MTPABUITBHO
TPAKTOBATh (PU3UUECKUN CMBICI
MCIIOJIb3YEMbIX BEJIMUUH, UX
0003HAYCHUS U SAMHUIIBI U3MEPCHHS;
HaXOJUTh (OPMYJIbI, CBSI3BIBAIOIIINE
JAHHYIO (PM3HYECKYIO BETHYHHY C
JIPYTHUMU BEIMYMHAME, BBIYUCTISITh
3Ha4YeHHUE (PU3UYECKOI BEIMUUHBL;

- QHAJIM3UPOBATH KBAHTOBBIE SIBJICHUS,
UCIO0JIb3YS PU3NYECKHUE 3aKOHBI U
MOCTYJIaThl: 3aKOH COXPaHEHUS YHEPIruu,
3aKOH COXPaHEHUs JIEKTPUIECKOTO
3apsiia, 3aKOH COXPaHEHHsI MaCCOBOIO
Yyucia, 3aKOHOMEPHOCTH U3JIYyYEHUS U
MOTJIONIEHUS CBETa ATOMOM, ITPH 3TOM
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M €ro MaTeMaTHYECKOe
BBIPAKEHUE;

- pa3ar4aTh OCHOBHBIE TPU3HAKHU
MJIaHETapHON MO SN aToMa, HYKJIOHHOM
MOJIEJIM ATOMHOTO S/1pa;

- IPUBOAUTH IIPUMEPHI MPOSIBJICHUS B
MIPUPOJIE U MTPAKTUYECKOTO
MCIOJIb30BaHUs PAInOAKTUBHOCTH,
SJIEPHBIX U TEPMOSIIEPHBIX PEAKIIUH,
CHEKTPAJIbHOT 0 aHAJIM3A.

- UCIIOJIb30BATh MOJTYYCHHBIC 3HAHUS B
MTOBCEHEBHOM JKM3HU TIPH
oOpaleHuu ¢ npudbopamu u
TEXHUYECKUMH yCTPOHCTBAMHU
(CueTYMK MOHU3UPYIOLIUX YaCTHIL,
JIO3UMETP), AJIsl COXPAHEHUS 37 0POBbsI
1 COOJIFOICHUST HOPM SKOJIOTHYECKOT0
TOBEJICHUS B OKPY’KAIOIIEN CPEJIE;

- COOTHOCHUTB SHEPTHUIO CBSI3H
ATOMHBIX SAJI€P C JIe(l)eKTOM MacCcChbI,

- IPUBOAUTD MMPUMCPBI BIIMAHUA
pa,III/IOElKTI/IBHBIX I/I3J1y‘-I€HI/If/'I Ha )KUBBIC
OpFaHI/IBMBI; IIOHUMATh HpI/IHI_[I/IH
JEICTBUA JO3UMETpa U pa3iinyaTh
YCJIOBHSI €T'0 UCITOJIb30BAHMS;

- IOHUMATh DKOJIOTHUYECKHU E
po0JIeMbl, BOZHUKAIOIIUE TIPH
HUCITOJIb30BAHUHN AaTOMHBIX
IEKTPOCTAaHUUN, U IIyTU PELICHUS
9TUX HpO6JICM, HepCHCKTI/IBBI
MCIOJIb30BaHUS YIIPABIISIEMOTO
TEPMOSIICPHOTO CHHTE3a.

JJ1eMeHThbI
ACTPOHOMUH
- CTpoeHue u
IBOJTFOITHS
Bcenennoit

- YKa3bIBaTh HA3BAHUS IJIAHET
ConHeuHOH CHUCTEMBI; pa3iuyaTh
OCHOBHbI€ IIPU3HAKU CYTOUYHOI'O
BpAaIICHUS 3BE3HOT0 HEOA, ABUIKEHUS
JIynsl, ConHIa U NJIaHET OTHOCUTEIIBHO
3BE31;

- IOHUMATh PA3IUUUS MEXIY
TeMMOLEHTPUYECKON U T'€OLEHTPUY ECKON
cUCTEMaMu Mupa

- yKa3bIBaTh OOIIME CBOICTBA U
OTJIMYMS TUIAHET 3€MHOU IpYIIIbl U
IUIAHET-TUTAaHTOB; MAJIbIX TEJl
ConHeuHOo# cuCTEMBI U 0OIBIINX
IIUJIAHET; I10JIb30BATHCS KAPTOU
3BE3IHOT0 Heba Mpu HAOIIOIEHUX
3BE3/IHOI0 Heba;

- pa3nu4yaTh OCHOBHBIE
XapaKTEepUCTUKH 3Be3] (pa3Mmep, LIBET,
TeMIepaTypa) COOTHOCHTH I[BET
3BE3/IBI C €€ TeMIIepaTypoil;

- pa3nu4aTh TUIIOTE3bI O
npoucxoxaeHun CoaHeuHon
CHUCTEMBI.
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Ilnannpyemblie pe3ybTaThl H3YyUeHHsI Kypca (U3NMKHA OCHOBHOI HIKOJIbI:
Boinycknuk nayuumca ucnons3oeams mepmunsl’ puzuieckoe sgnenue, Gusuieckuli 3aKoH, 6euecmaso,
g3aumooeticmsue, deKmpuyeckoe nojie, MazHUmHoe noJe, 80JHd, AMoM, AMOMHOe A0PO, UOHUSUPYVIOUUE
U3Ty4eHus
Boinycknuk noayuum 603M0MiCHOCHb:
®  HOHUMAMb CMbBICA PUIUYECKUX 6€IUYUH. NYMb, CKOPOCTb, YCKOPEHUE, Macca, INIOTHOCTh, CHIIA,
JaBJe€HUE, UMITYJIbC, paboTa, MOIIHOCTb, KHHETHYECKas SHEeprusi, MOTEHIUalbHas DSHEprus,
K03 (UIIMEHT MONe3HOro AeHCTBHUS, BHYTPEHHSS SHEPIrUs, TeMIepaTypa, KOINYECTBO TEIIOTHI,
yZelbHas TEeIIOEMKOCTh, BIIaXKHOCTb BO3AYyXa, JIEKTPUYECKUH 3apsif, CHJIA JJIEKTPUIECKOr 0 TOKa,
EKTPUUECKOE  HANpPSOIKEHUE, DJIEKTPUUECKOE  CONpOTUBJIEHHE, paboTa U MOIIHOCTb
AIIEKTPUYECKOT 0 TOKa, (POKYCHOE PacCTOSHUE JTUH3bI
® nonumamdv cmeicn pusuueckux 3axonog. llackansa, Apxumena, HrprooToHa, BceMHpPHOro
TATOTECHMSI, COXPAHECHMS UMITYJIbCAa U MEXaHUYECKON YHEPrUH, COXPAHEHUS DHEPIHU B TEILUIOBBIX
Iporeccax, COXpaHEHHs 3JIeKTpudeckoro 3apsaa, Oma s ydacTKa 3JIEKTpUUYECKOW IenH,
Jxoyns—IJlenna, NpssMOIMHENHOrO paclpOCTPAHEHUs CBETA, OTPAXKEHUS CBETA;
® onucvigambv u 00vACHAMb (Qu3uuecKue A6JeHUA:. PABHOMEPHOE MNPSMOJUHEHHOE [BUXEHUE,
PaBHOYCKOPEHHOE MpPSMOJIMHEMHOE ABWKEHHE, Mepelady AaBiICHUS XUJIKOCTAMHU M Ta3aMu,
IJIaBaHUE TeJl, MEXaHUYEeCKue KojaeOaHusl U BOJHBI, JU( (Y30, TEIONPOBOAHOCTh, KOHBEKI HIO,
M3JIy4CHHE, UCIIApEHUE, KOHACHCALUI0, KUIICHNUE, IIABJICHNE, KPUCTAIUIN3ALHNIO, IEKTPU3ALUIO
T€J, B3aMMOJCHCTBHE DJIEKTPUYECKHX 3apsioB, B3aUMOJEHCTBHE MAarHuUTOB, JICHCTBHE
MarHuTHOTO IMOJsI Ha MPOBOAHUK C TOKOM, TEIUIOBOE JEHCTBUE TOKA, 3JIEKTPOMATHUTHYIO
MHIYKIUI0, OTPAXKEHUE, IPEIOMIICHUE U IUCIIEPCUIO CBETA;
® ucnonav3oeams Quzuveckue npudOpvl U UIMEPUMENbHbIE UHCHPYMEHMbL ONA UIMEPEHU:
Quzuueckux @enuuun: PACCTOSAHMS, TNPOMEXKYTKA BPEMEHH, MAacChl, CHJIBL,JAABJICHHUS,
TeMIepaTyphl, BIAKHOCTH BO3AyXa, CHUJIbl TOKA, HANPSKEHUs, SJEKTPUUECKOr O CONPOTUBIICHHUS,
paboTBI M MOLITHOCTH 3JIEKTPUUECKOIO TOKA
®  npedcmaenamv pe3yibMamovl USMEPEHUIL C NOMOWDbI0 madauy, 2paguKkos u 6viAGIAMb HA
IMOIl OCHOGe IMRUPUYECKUE 3A6UCUMOCMU: TTYTU OT BPEMEHH, CHJIbI YIPYTOCTH OT yJJIMHEHUS
MPY>KUHBI, CHJIBI TPEHUS OT CHJIbI HOPMAaJIbHOTO JaBJIEHHs, Mepuojia KojaeOaHWH MasTHUKA OT
JUIMHBI HUTH, TIEpHUO/ia KoJIeOaHU rpy3a Ha MPY>KUHE OT MAacChl IPy3a U OT JKECTKOCTHU MPY>KUHBL,
TEMIIEpaTypbl OCTHIBAIOILETO TEJIa OT BPEMEHH, CUJIBI TOKAa OT HAIIPSKEHUS HAa Y4acTKe LEMH, yria
OTpakeHUs OT yIJla aJeHUs CBETa, yrila IIPEJIOMIICHU OT yIJa MaJIeHUs CBETa
® guipadicambv pe3yibmamaol U3MEPEHUIL u pacuemos é eounuyax Medxcoynapoonoit cucmemol
®  npueoOuUmMd NPUMEPLl NPAKMUUECKO20 UCNOIb308AHUA PU3UYECKUX 3HAHUI O MEXAHUYECKHUX,
TETJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJIEHUAX
® pewiamsv 3a0a4u HA NPUMEHEHUE U3YUEHHBIX PU3UUECKUX 3AKOHO08
® ocywiecmenamsb camoCmoAmeaAbHbl NOUCK UHPOPMAYUU eCTeCN8eHHO-HAYYHO20 COJEPKaHUS
C HCIHOJb30BAaHUEM PpA3JIUYHBIX HCTOYHUKOB (Yy4€OHBIX TEKCTOB, CIPAaBOYHBIX M HAy4yHO-
MOMYJISIPHBIX HM3JaHUM, KOMIBIOTEPHbIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy U
IIpE/CTaBJICHUE B pa3HbIX Qopmax (CIOBECHO, C IOMOIIbIO TpapHUKOB, MaTEMaTUYECKUX
CHUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM
® [O03HAKOMMTBLCH ¢ INPUMepPaMH MHCIOJb30BaHUs 0a30BbIX 3HAHHMII M HABBIKOB B
NPAaKTHYEeCKO#l [1esiTeIbHOCTH M MOBCEJHEBHOM KM3HM 1JIs1 o0ecriedeHHs Oe30IacHOCTH B
IIPOIIECCE HCIOJIb30BAHUS TPAHCHOPTHBIX CPEACTB, IEKTPOOBITOBBIX MPHUOOPOB, 3JIEKTPOHHOU
TEXHUKHU; KOHTPOJIA 332 UCIPABHOCTBIO 3JIEKTPOIPOBOAKH, BOJONPOBOAA, CAHTEXHUKN U Ta30BbIX
npubOpoB B KBAapTHPE;, pPALMOHAIBHOTO MPUMEHEHHS IIPOCTHIX MEXaHU3MOB; OIICHKH
0€30IacHOCTH PaIMallMOHHOTO ()OHA
IIpeaMeTHBIMHU pe3y/IbTaTaMH U3y4YeHHs Kypca QU3NKH 7 KJIacca ABJIAITCH:

® [IOHMMAaHHC (l)I/ISI/I‘IeCKI/IX TCPMHHOB: TCJI0, BEHICCTBO, MATCPUA.
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yMEHHUE MPOBOAUTH HAOMIOJEHUS (PU3NUYECKUX SBJICHUH; M3MEPATh (PU3NUYECKHE BEIMYUHBI:
paccTosiHuE, IPOMEXYTOK BPEMEHH, TEMIIEPATYPY;

BJIAJICHUE KCIIEPUMEHTAJIbHBIMU METOAAMU M CCIIEN0BAHMS IIPU ONPENEICHUU LIEHBI J€JIeHUs
npubopa U MOrpelHOCTH U3MEPEHNS;

[OHMMAaHHE POJIM YYEHBIX HalleW CTpaHbl B pa3BUTUE COBPEMEHHON (M3UKM U BIMSHHUE Ha
TEXHUYECKUI U COIMAJIbHBIN Mporpecc.

MOHUMAaHWE U CIOCOOHOCTh OOBSICHATH (u3ndeckue sBieHUS: auddy3us, OobImas
C)KMMaeMOCTb Ia30B, MaJlasi CKUMAEMOCTb KUAKOCTEN U TBEPIBIX TEIL.

BJIaJICHUE DSKCIEPUMEHTAIbHBIMU METOJIaMU HCCIIEIOBAaHUS MPU OIpPEACIEHUH pa3MepoB
MaJbIX Te;

NOHUMAaHHE NPUYHUH OPOYHOBCKOTO JIBIKCHHS, CMAYUBAHNS U HECMAUMBAHUS TEJ, Pa3IHUIus B
MOJIEKYJIIPHOM CTPOEHUH TBEPBIX TEN, )KUIKOCTEN U ra30B;

ymeHue noib3oBaTthcss CU M mepeBOIuTH €IUHUIBI U3MEpeHHs] (U3UYECKUX BEIUYUH B
KpaTHbIE U OJIbHbIE €AMHUIIBI

YMEHME HUCII0JIb30BaTh MOJYyUEHHbIEC 3HAHUS, YMEHUS U HaBBIKU B IOBCEAHEBHOM XU3HU (OBIT,
9KOJIOT U, OXpaHa OKPYXKaIoIei cpe/bl).

NOHUMAaHME M CHOCOOHOCTh OOBACHATH (PU3NYECKUE SBJICHUSA: MEXaHMUYECKOe [BH)KEHUE,
PaBHOMEPHOE U HEPAaBHOMEPHOE JIBUYKEHHE, MHEPLIHS, BCEMUPHOE TATOTEHUE

YMEHHME U3MEPATh CKOPOCTh, MAacCy, CUJY, BEC, CHIIy TPEHUS CKOJBXKEHHUS, CHILYy TpPEHUs
Ka4yeHus, 00beM, IIIOTHOCTh, TeJla PAaBHOJACHCTBYIOLIYIO JBYX CUJ, JEHCTBYIOIIMX HA TEJIO B
OJHY U B IIPOTUBOIIOJI0KHBIE CTOPOHBI

BJIAJICHUE DKCIEPUMEHTAJIbHBIMU METOAAMM MCCIEIOBAaHUS B 3aBUCHUMOCTH IPOMIEHHOrO
IOyTH OT BPEMEHM, YJJIMHEHUS NPYKUHBI OT MPUIIOKEHHOM CHIIbI, CHIIBI TSXKECTH Teja OT
Macchl TeNla, CHJIbI TPEHMSI CKOJBXKEHHUS OT IUIOIAAM CONPUKOCHOBEHHUS TEJI U CHIIBI
HOPMaJIbHOT' O 1aBJIEHUS

NOHUMAaHHME CMbICIIA OCHOBHBIX (PM3NYECKUX 3aKOHOB: 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOH
I'yka

BJIaJICHUE CIIOCO0AMU BBIMIOJIHEHUS pPAcyeTOB MpPHU HAXOXKACHHM: CKOPOCTH (cpernHei
CKOPOCTH), IyTH, BPEMEHHU, CHJIbI TSHXKECTH, Beca Teja, IIOTHOCTH Tela, 00beMa, MacChl, CUIIBI
YIPYTOCTH, PABHOAEHCTBYIOLIEH IBYX CHUJI, HAIIPABJICHHBIX 110 OJHOMN MPSMON B COOTBETCTBHE
C YCJIOBHSMU ITOCTABJIEHHOMN 3a/1a4ll Ha OCHOBAHUU HCIIOJIb30BAHUS 3aKOHOB (PU3UKU

YMEHHE HaXOAUTh CBSI3b MEXIY (PU3MUECKMMH BETUYMHAMM: CHJION TSHDKECTH M Maccoil Tena,
CKOpPOCTH CO BPEMEHEM U IIyTEM, INIOTHOCTU TeJla C €ro Maccoll 1 00bEMOM, CUJION TSXKECTH U
BECOM TeJa

yYMEHME IEPEBOIUTH (PU3NUECKHE BEIMUMHBI U3 HecucTeMHbIX B CU 1 HaoOopoT

IIOHMMAaHHE MPHUHLMIIOB JIEHCTBUS JUHAMOMETPA, BECOB, BCTPEYAIOIIMXCS B IIOBCEIHEBHOU
YKU3HU, U CIOCOO0B obecnedeHns 6€30MacHOCTH MPU UX UCIOJIb30BaHUU

YMEHME UCI0JIb30BaTh MOJy4YEeHHbIE 3HAHUS, YMEHUS U HABBIKU B MIOBCEAHEBHOM XKU3HU, OBITY,
OXPaHEe OKPYXKaroIlel Cpenbl.

IOHUMAaHME M CIIOCOOHOCTb OOBSACHUTH (HU3UUECKUE SBJICHHUA: aTMOC(EepHOE AaBIICHHE,
JaBJICHUE KUJIKOCTEH, ra30B U TBEPABIX Tell, INIABaHUE TeJl, BO3AYXOIlJIaBaHUE, PACIIOI0KEHHE
YPOBHSI JKHJIKOCTH B COOOIIAIOIINXCS COCY/IaX, CYIIECTBOBAHUE BO3NYITHOW 00OJIOUKH 3EMITIO,
CrocoObl YMEHBILICHUS U YBEJINYCHUSI IaBJICHUS

YMEHHUE U3MEpsATh: aTMOC(EepHOe JaBJCHUE, AAaBJICHHE )KUIKOCTU HAa JHO U CTEHKH COCYIa,
cuity Apxumena

BJIaJICHUE HKCIEPUMEHTAJIbHBIMU METO/IaMU MCCIIEI0BAHUS 3aBUCMOCTH: CUJIbI ApXHUMe/a OT
0o0beMa BBITECHEHHOMW BO/bI, YCJIOBUH IUIABAHUS TEJIA B JKUAKOCTU OT JEHCTBUS CHIIBI TSKECTH
U CUJIbl Apxumena

IIOHMMAaHUE CMbICIA OCHOBHBIX (PM3MYECKHUX 3aKOHOB U YMEHHE NPUMEHATh UX Ha MPAKTUKE:
3akoH Ilackans, 3akoH Apxumena
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NMOHMMaHWe  TPUHLMIOB  JAelWcTBUS ~ OapoMeTpa-aHepouJa, MaHOMETpa,  Hacoca,
TUJIPaBIMYECKOr0 MpPecca, C KOTOPBIMU YEJIOBEK BCTPEUYAECTCS B MOBCEIHEBHOW KU3HU U
croco0oB o0ecreueHus 0€30MaCHOCTH ITPU WX UCITOJIb30BAaHUHU

BIIQJICHUE CIIOCOOAMHU BBIMIOJIHEHUS pPACYETOB Ui HAXOXKICHUS JIaBJICHUS, JlaBIICHHE
JKUJIKOCTH Ha JTHO U CTEHKH COCYyJa, CUJIbl ApXHUMeJa B COOTBETCTBUE C ITOCTABICHHOMN 3a1a4u
Ha OCHOBAaHHH HCIIOJIH30BaHMsI 3aKOHOB (DU3UKHU

YMEHHE HCIOJIb30BaTh IMOJYYECHHbIC 3HAHWS, YMEHUS W HaBBIKM B TOBCEIHEBHON KW3HHU,
9KOJIOTHH, OBITY, OXpaHe OKPY>KaIoIIel cpe/ibl, TEXHUKE O€30MacHOCTH.

MOHUMAaHUE U CIIOCOOHOCTh OOBSCHATH (hM3MUYECKUE SBIICHHS: PAaBHOBECHE Tell MpEeBpallcHue
OJIHOTO BUJIa MEXaHUYECKOW SHEPrUu APYrou

YMEHUE HM3MEPATh: MEXaHMYECKYH pPabOTy, MOIIHOCTh Tejla, TUIEYO CHJIbI, MOMEHT CHJIBI.
KIII, noTeHnuManpHy0 U KHHETHYECKYIO SHEPTHIO

BJIAJICHUE SKCIEPUMEHTAJIBHBIMU METOJAMHU HCCIEAOBAHUS MPU ONMPENEIEHUH COOTHOUIEHUS
CHJI U IJIeY, JJ1s1 pPABHOBECHS pblyara

MOHMMaHHE CMbICIa OCHOBHOTO (PM3NYECKOT0 3aKOHA: 3aKOH COXpaHEHHs SHEepPruu

MOHMMAaHUE TPHUHIUIIOB JEHCTBUS pblyara, OJoKa, HAKJIOHHOW IIOCKOCTH, C KOTOPBIMU
YeJI0OBEK BCTPEYaeTcs B IOBCEAHEBHOMN )KM3HU U CITIOCOO0B obecreueHr s 6€30MacHOCTH MPH UX
MCIOJIb30BAHUU.

BIIQZICHUE CIMOCOOAMM BBITIONHEHUS PACUETOB [JIi HAXOXKICHUS: MEXaHWYECKOM paboThl,
MOIIIHOCTH, YCJIOBHSI paBHOBECUS CHJI Ha pblyare, MmomeHTa cuibl, KII/], kuHeTnueckon u
NOTEHLIMAIHON SHEpruu

YMEHHUE HCII0b30BATh IOJIYYEHHbIE 3HAHMS, YMEHUS M HABBIKMU B IOBCEAHEBHOM >KHU3HU,
9KOJIOTHH, OBITY, OXpaHe OKPYKAIOIIEH CPeIbl, TEXHUKE O€30MacHOCTH.

IIpenmeTHBIMU pe3yjbTaTaMu U3y4eHUsI Kypca ¢pusuku 8 Kiaacca sBJIsIIOTCA:

MOHUMaHHUE U CIIOCOOHOCTb OOBICHATh (DU3MUYECKUE SIBICHUS: KOHBEKIIHS, H3JIyuYEHHE,
TEIJIONPOBOIHOCTb, U3MEHEHNE BHYTPEHHEN SHEPrUH Tejla B pe3yibTaTe TEIJIONepenadu Uin
paboThl BHENTHUX CHWJI, UCTIapeHHe (KOHJICHCAlUs) W TUIaBlieHHWE (OTBEp/EBaHMUE) BEIIECTBA,
OXJIaXKIEHHE KUJIKOCTH TIPU UCHapeHUH, KOHIEHCAllHsl, KUTIEHUE, BBINaIeHIEe POCHI

YMEHHUE U3MEPSTh: TEMIIEPATypy, KOJINYECTBO TEMJIOTHI, YAEIbHYIO TENJIOEMKOCTh BELIECTBA,
YIAEIbHYIO TEIUIOTY IUIaBJIEHUS BEIIECTBA, YAENbHas TEIJIOTY NapooOpa3oBaHMUs, BJIAKHOCTb
BO3yXa

BJIAJICHUE DKCIIEPUMEHTAIBLHBIMA METOAAMM HCCIENOBAHUS 3aBUCHUMOCTH OTHOCUTEIIBHOU
BJIAXKHOCTH BO3JyXa OT JABJICHUS BOJSHOIO Iapa, COAEP)KAILErocs B BO3LyXe NPHU JaHHOU
TEMIIEpaType W JaBJIEHHUsS HACBIIEHHOI'O BOASHOIO TMapa: ONpEIeeHus YAelIbHOU
TENJI0EMKOCTH BELIECTBA

[OHMMaHHUE [PUHLMIIOB JIEUCTBUS KOHJEHCAIIMOHHOTO M BOJOCHOIO T'MTPOMETPOB
ICUXPOMETpa, ABUraTelss BHYTPEHHETO CrOpaHUs, NapoBOM TYpOMHBI C KOTOPBIMU YeJIOBEK
IIOCTOSIHHO BCTpeYaercss B IOBCEIHEBHON XH3HH, U CIIOCOOOB olecrieueHust 0e301MacHOCTH
IIPU UX UCIOJIb30BAaHUU

NOHMMAaHUE CMBbIC/Ia 3aKOHA COXPAHEHUS M IMPEBpALUCHUS HHEPrUM B MEXaHUYECKUX H
TEIJIOBBIX IIPOLIECCAX U YMEHHUE IPUMEHATh €r0 Ha IPAaKTUKE

OBJIaJICHUE Pa3HOOOpa3HBIMHU CIOCOOAMM BBIMIOJIHEHHS PACUETOB IS HAXOXKAEHHs YAEIbHON
TEMJIOEMKOCTH, KOJIMYECTBA TEIIOThI, HEOOXOAUMOI0 JUIsl HArPEBAHMSI TeJla WM BBIIEIIIEMOro
UM TpU  OXJIQXKJIEHUH, YIEIbHOW TEIJIOTHl CrOpaHus, YAEJbHOW TEMIOThl IUIAaBJICHHUS,
BJIQXKHOCTH BO37yXa, YAEIbHOU TEIIOTHl Mmapoodpa3zoBanus U konaeHcauuu, KIIJ[ tenmosoro
JBUTATENsl B COOTBETCTBUM C YCJIOBUSAMHM IIOCTaBJICHHOM 3aJaud Ha OCHOBAaHUU
UCIIOJIb30BAHUS 3aKOHOB (PU3HUKH

YMEHHME HCIIOJIb30BATh IOJIYYEHHbIE 3HAHUS, YMEHUS U HaBBIKM B IOBCEAHEBHOW KHU3HH,
HKOJIOTUH, OBITY, OXpaHe OKPY)KaIoIIel Cpelbl, TeXHUKE O€30MacHOCTH.
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MOHUMAaHUE U CIIOCOOHOCTh OOBSACHATH (PU3MUECKHE SBICHUS: HJCKTPU3ALIUS T, HarpeBaHHe
MPOBOJTHUKOB SJIEKTPUYECKUM TOKOM, OJJIEKTPUUYECKHH TOK B MeETajUIaX, SJIEKTPUUIECKHE
SIBJICHUS B MIO3ULMU CTPOEHUS aTOMa, 1€ CTBU S 3JIEKTPUUECKOr0 TOKa

YMEHUE U3MEPSTh CUITY IEKTPUUECKOr'0 TOKA, AIEKTPUUECKOE HANPSKEHUE, 3JIEKTPUYECKUM
3apsl, IEKTPUYECKOE COMPOTUBIICHUE

BIIQJICHUE DKCIIEPUMEHTAILHBIMU METOJIaMH HWCCIEAOBAHUS 3aBUCHMOCTH CHJIBI TOKAa Ha
y4acTKe LENU OT AJIEKTPUUECKOT0 HAMPSKEHHUS, JIEKTPUUECKOI0 COPOTUBJICHUS TPOBOJHUKA
OT €ro JJIMHBI, IJIOIIAU MOMEePEYHOro CEUeHHs U MaTepuasa

MOHMMAaHUE CMbICTIA 3aKOHA COXPAaHEHHS DJIEKTPUUYECKOro 3apsaa, 3akoHa Oma s ydacTka
nenu. 3akoHa Jxoynsa-Jlenna

MOHMMAaHWE MPUHIIUIIA JACUCTBUSI AJIEKTPOCKOIIA, dJIEKTPOMETpPA, raJbBaHUUECKOT0 DJIEMEHTA,
aKKymyJsTopa, ¢GoHapuka, peocrata, KOHJIEHCATopa, JaMIbl HAKaJIMBAaHUS, C KOTOPBIMU
YEJIOBEK CTAJIKUBAETCS B MMOBCEIHEBHOM JKM3HU, U CIOCOOOB oOecreyeHus: 0€30MacHOCTH MpU
UX UCIIOJIb30BAHUU

BJIQJICHUE PA3JMYHBIMH CHOCOOAMU BBIOJHEHUS PACUYETOB I HAXOXKIEHHS CHIIBI TOKa,
HaIpsHKEHHs, COMPOTHUBIEHUS TMPU TMapajlieJbHOM U TOCIEN0BAaTEIbHOM COEIUHEHUU
MPOBOJIHUKOB, YAEIBHOIO CONPOTUBIIEHUS Pa0OTHI M MOIIHOCTH JIIEKTPUYECKOr0 TOKa,
KOJIMYECTBA TEILJIOTHI, BBIJEISIEMOTO MPOBOJHUKOM C TOKOM, EMKOCTH KOHJIEHCATOPa, pabOThI
AJIEKTPUY ECKOI 0 MOJIs1 KOHJEHcaTopa, SHEPruu KOHAeHcaTopa

YMEHHUE HCI0Jb30BaTh IOJIYYEHHbIE 3HAHMS, YMEHMS W HABBIKM B IOBCEIHEBHOW JXWU3HH,
9KOJIOTHH, OBITY, OXpaHe OKPY>KAIOIIEH CPeIbl, TEXHUKE O€30MacHOCTH.

MOHMMAaHUE U CIOCOOHOCTh OOBSCHATH (DM3MUECKHE SBJICHUS: HAMarHWYEHHOCTH jKelie3a U
CTaJId, B3aUMOJIEMCTBUE MAarHuUTOB, B3aMMOJCHCTBUE MNPOBOJAHHWKA C TOKOM M MAarHUTHOMN
CTpPEJNKH, e CTBUE MATHUTHOT'O T0JI HAa MPOBOJIHUK C TOKOM

BIIQJICHUE DSKCIEPUMEHTAIbHBIMA METOJAMU HWCCIEAOBAHUS  3aBUCHMOCTH MAarHUTHOTO
JIEHCTBUS KaTYIIKA OT CHJIBI TOKA B LIETIH

YMEHHUE HCIOJIb30BaTh IMOJIYYECHHbIE 3HAHMUS, YMEHHMs W HaBBIKM B TOBCEIHEBHOW >XU3HH,
9KOJIOTHH, OBITY, OXpaHe OKPY>KaloIllel cpe/ibl, TEXHUKE O€30MacHOCTH.

MOHMMAHWE W  CIOCOOHOCTh  OOBSACHATH  (U3NUYECKHUE  SIBJICHUS:  MPSMOJIMHEHHOE
pacmpocTpaHeHus CBeTa, 00pa30BaHUE TEHH M MOJIYTEHU, OTPAKEHUE U TIPEJIOMIICHUE CBETa
YMEHHE U3MEPSTh (OKYCHOE PACCTOSHUE COOMPAFOTIIEH JIMH3BI, ONTUYECKYIO CUITY JTHH3BI
BJIQJICHHE AKCHEPUMEHTATbHBIMH METOJaMHM HCCIIEOBAHUS 3aBUCHUMOCTH H300paKEHHUS OT
PaCIONIOKEHHS JIAaMITbI HAa PA3JIMYHBIX PACCTOSHUSX OT JIMH3BI, YTJia OTPAKEHHUsI OT YIJia
MaJIeHUs CBETA Ha 3€pKaJio

MOHMMAaHUE CMBICJIA OCHOBHBIX (DU3NYECKUX 3aKOHOB U YMEHUE MPUMEHSITh WX Ha MPAKTHKE:
3aKOH OTPAKEHUS U MPEJIOMJIEHUS CBETA, 3aKOH MPSIMOJIMHENHOIO PACIPOCTPAHEHUS CBETA
pa3nuyaTh (HOKYC JMH3BI, MHUMBINA (HOKYC U (POKYCHOE pacCTOSIHUE JIMH3BI, ONTUYECKYIO CUITY
JUH3BI U ONTHYECKYI0 OCh JIMH3BI, COOMPAIONIYI0O M PACCEHBAIONIYIO JIMH3BI, U300PaKECHHS,
JlaBaeMble COOMpAIOIIel U PacCenBaIOIIEH JTMH30M

YMEHHUE HCIONb30BATh IMOJIYYCHHbIC 3HAHUS, YMEHHS W HABBIKM B TOBCEIHEBHOW >XU3HH,
OKOJIOTUH, OBITY, OXpaHe OKPYKAIOIIEH Cpellbl , TEXHUKE 0€30MacHOCTH.

MOHMMAaHUE U CIOCOOHOCTh OMHCHIBATH U OOBSACHATH (U3MYECKHE SIBICHUS: TOCTYMaTeIbHOE
JBIKEHHME (HA3BaTh OTVIMYMTENIbHBIA MpPU3HAK), CMEHA JHA M HOYM Ha 3emie, cBOOOIHOE
najieHue TeJl. HEBECOMOCTb, [BIKCHHE IO OKPYXHOCTH C TIOCTOSHHOW 110 MOAYJIIO
CKOPOCTBIO;

3HaHWE U CIIOCOOHOCTh JaBaTh OMNpENeNeHUs /OonmucaHus (YU3MYECKUX TOHSTHH:
OTHOCUTEIBHOCTh JBIDKCHUS (NEPEUYHCIIUTh, B UYEM TMPOSBISETCS), TEOIEHTPUUECKAasT H
TeMOIEHTPUYECKAsl CHCTEMBl MUPA; [TIepBasi KOCMUYECKask CKOPOCTh |, pEaKTUBHOE JIBUKCHHE;
busnuecknx MojeNel: MaTepuaibHas TOYKa, CHCTeMa OTCUéTa, (U3MYECKUX BEIUYUH:
nepeMenieHne, CKOPOCTh PABHOMEPHOI'O MPSIMOJIMHEHHOro ABUKEHUSI, MTHOBEHHAs CKOPOCTb
U YCKOpEHHE TMpU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JBHKEHHHU, CKOPOCTb H
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LEHTPOCTPEMUTEIBHOE YCKOPEHHE IpPU PaBHOMEPHOM JBHKEHUU Tela IO OKPYKHOCTH,
UMITYJIbC;

NOHMMAaHUE CMBbICIA OCHOBHBIX (DM3MUYECKUX 3aKOHOB: JUHAMUKU HblOTOHA, BCEMUPHOIO
TATOTEHMS, COXPAaHEHUs MMIIYJIbCAa, COXPAHEHUS SHEPruH), YMEHHE INPUMEHATh HUX Ha
MPaKTUKE U JJI PEIICHUs YUeOHbBIX 3a/1a4;

YMEHHE MPUBOIUTH MPUMEPHl TEXHUYECKUX YCTPONHCTBM KHUBBIX OPraHU3MOB, B OCHOBE
NepeMelIeHNs KOTOpBIX JIGKUT MPUHIUIN PEaKTUBHOTO [JBUKEHMS. 3HAHME M YyMEHHE
OOBSCHATH YCTPOMCTBO U JEMCTBUE KOCMUYECKUX PaKeT-HOCUTENEH;

YMEHHUE UCIIOIb30BaTh MOJIy4YEHHbIE 3HAHUSI, YMEHHS U HaBBIKM B TIOBCEIHEBHOM KU3HU (OBIT,
HKOJIOTHUSI, OXPaHa 3[J0OPOBbS, TEXHHKA O€30MaCHOCTHU U JIp.);

YMEHHE U3MEpSATh MTHOBEHHYIO CKOPOCTh UM YCKOpPEHHE IIpH  pPaBHOYCKOPEHHOM
IPSIMOJMHEWHOM JIBUJKEHUH, LICHTPOCTPEMUTEIBHOE YCKOPEHUE IIPU PAaBHOMEPHOM JIBUKECHHUU
10 OKPY’KHOCTH.

MOHMMAHUE U CIIOCOOHOCTH OIUCHIBATh M OOBACHATH (U3MUECKHE SBJICHUS: KOJeOaHUs
HUTSHOTO (MaTeMaTU4YeCKOro) M MPY)KMHHOTO MAasSTHHUKOB, pPE30HAHC (B T.4Y. 3BYKOBOH),
MEXaHUYECKUE BOJIHBI, IJIMHA BOJHBI, OTPA’KEHUE 3BYKa, 3XO0;

3HaHME U CIIOCOOHOCTbH JaBaTh ONpeneneHUs] (PU3MUEeCKUX MOHATUM: CBOOOJIHBIE KOJeOaHMs,
KosiebaTeslbHas cUCTeMa, MasTHUK, 3aTyXalolye KojiedaHusl, BBIHYX/IEHHbIE KoueOaHus, 3BYK
U YCIOBHS €ro pacmpocTpaHeHHs; (PU3MYECKUX BEIUYUH: aMIUIMTYAA, IEepHOJ, YacToTa
KonebaHuii, coOCTBeHHAass 4acToTa KoJieOaTeslbHOW CHCTEMBI, BBICOTA, [TeMOp], TPOMKOCTh
3BYKa, CKOPOCTh 3BYKa; (U3NUECKUX MOJIEIICH: [TapMOHUYECKUE KOIeOaH s |, MaTeMaTH4eCKH
MasITHUK;

BJIaJIEHUE HKCIEPUMEHTAIbHBIMU METOJIAMU UCCIIEIOBAaHUS 3aBUCUMOCTH Eeproia KoJieOaHH
rpy3a Ha HUTH OT JJIMHBI HUTH.

MOHUMAaHHWE M CHOCOOHOCTh OIUCHIBaTh U OOBSICHATH (PU3HUECKHE SBICHHS/TIPOIECCHI
'2JIEKTPOMAarHWTHAas WHIYKIMS, CAaMOMHAYKILHS, IPEJIOMJIEHHE CBETa, IHUCIEpPCHsl CBETa,
MOMJIONIEHHE M HCIyCKaHHWEe CBeTa aToOMaMH, BO3HHUKHOBEHHE JIMHEHUYaThIX CIEKTPOB
W3ITy4€HUsI U TTOTJIOMICHHUS;

YMEHHE N1aBaTh OIpeaeNieHus / onucaHue (pU3WYecKUX TMOHSTHI: MArHUTHOE TOJE, JIMHUU
MarHUTHOM WHJIYKIIMH; OJHOPOAHOE U HEOJHOPOJHOE MAarHUTHOE IO0Jie, MATHUTHBINA MOTOK,
MEPEMEHHBIA JJIEKTPUUECKUIM TOK, 3JIGKTPOMAarHUTHOE II0JIe, 3JCKTPOMArHUTHHIE BOJIHBI,
AIIEKTPOMarHUTHbIE KOJeOAaHMs, pagMOCBI3b, BHUAUMBIM CBeT; (U3NUYECKUX BEIMYUH:
MarHuTHas UHAYKUUS, WHIYKTUBHOCTh, NMEPUOJI, YACTOTA M aMIUIMTYJa 3JEKTPOMArHUTHBIX
KoJIeOaHM, TOKa3aTe ! MPEIOMIICHUS CBETa;

3HaHHE (HOPMYIMPOBOK, IOHUMAHUE CMbICIA U YMEHUE IPUMEHSTh 3aKOH IPEJIOMJIICHHS CBETa
u npaBuiio JIeHa, KBaHTOBBIX TOCTYJ1aTOB bopa;

3HAHWE HaA3HAYEHUs, YCTPOMCTBA W TMPUHLUIA JEUCTBUS TEXHUYECKUX YCTPOMCTB:
AJIEKTPOMEXAHUUECKUH HHIYKLUUOHHBII TI'eHepaTop IEepEeMEHHOro TOKa, TpaHchopMmaTop,
KoJieOaTeNbHBI KOHTYP; AETEKTOP, CHEKTPOCKOI, ClIeKTporpagd;

MIOHMMAaHUE CYTH METO/a CIIEKTPAIIbHOI'O aHAJIM3a U €r0 BO3MOYKHOCTEH.

MOHUMAaHUE U CIIOCOOHOCTh OMHCHIBATH U OOBSICHATH (PU3MUECKUE SBICHHS: PAJIUOAKTHBHOE
U3JTy4eHHE, PaliOaKTUBHOCTD,

3HaHWE€ U  CIOCOOHOCTb  JlaBaTh  ONPEIEJICHUSA/ONMUCAHUA  (PU3UUYECKUX  IOHSTUM:
PaOaKTUBHOCTb, abda-, 0eTa- ¥ raMMa-4acTUIIbl; PU3NIECKUX MOJICIICH: MOJASIN CTPOCHUS
aToMoB, npeanioxkennsie /1. JI. Tomconom u 3. Pezepdopaom;

3HaHWE U ONHUCAHHME YCTPOICTBA W yMEHHE OOBSICHUTH MPUHLHUI JIEHCTBUS TEXHUYECKUX
YCTPOWCTB M YCTAHOBOK: cuéruuka l'eiirepa, kamepbl BuibCOHA, Iy3BIPBKOBOM KaMepsbl,
AJEPHOr0 PeaKkTopa.
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YacTHBIMHM NPeAMETHBIMH pPe3yJibTaTaMHU
n3ydeHus B 9 knacce teMbl «CTpoeHue 1 3BoJIOIMA B celleHHO SIBISIOTCS

® [Ipe/CTaBJIEHHE O COCTaBe, CTPOCHUH, IPOUCXOXKIEHUH U Bo3pacTe COIHEUHOM CUCTEMBI;

e yMEHHE NPUMEHATh (U3NYECKUE 3aKOHBI JJIsl O0O0BSICHEHUs ABMKEeHUs IaHeT CoJHEeuHOH
CHCTEMBI,

® 3HaTh, YTO CYIIECTBEHHBIMM MapaMeTpaMi, OTJIMYAOIIMMHU 3BE3BI OT IUIAHET, SBJSAIOTCA UX
Macchl U UCTOYHUKU SHEPrUM (TEpMOsIEpHbIE PeaKkIK B Helpax 3BE3 U PaJlOAKTHUBHBIC B
HeZpax MJaHeT);

e cCpaBHUBaTh (HU3MUECKME U OpOUTANbHBIE MapaMeTpbl IUIAHET 3EMHOM TpYHNBl C
COOTBETCTBYIOIIMMHU MMapaMeTpaMu IJIaHEeT-TUTAaHTOB U HAXOAUTh B HUX 00Ilee U pa3IM4yHoOE;

e 00bsAcHATH cyTh dpdekta X. [lomnepa; popmMynupoBaTh U OOBICHITH CYTh 3akoHa J. Xab0ma,
3HaTh, YTO O3TOT 3aKOH SIBWICA OKCIEPUMEHTAIbHBIM IOATBEPKACHUEM MOJEIH
HecTauMOHAapHOU BceenenHou, oTkpeITol A. A. @puamaHom.

JIn4HOCTHBIE Pe3yJIbTAThI:

1. ¢dopMHMpoBaHUE I103HABATEJIbHBIX WHTEPECOB, MHTEIJIEKTYyalbHBIX M TBOPUECKUX CHOCOOHOCTEH
y4dalmxcs;

2. yOeXIeHHOCTb B BO3MOXKHOCTH IO3HAaHUS MPUPOJbI, B HEOOXOAMMOCTH Pa3yMHOIO MCIIOJIb30BAHUS
JOCTYDKEHUH HayKU M TEXHOJIOTMH JJIs JaJIbHENIIEro pa3BUTHSI YEJIOBEUECKOIro 00IeCTBa, YBaKEHUE
K TBOpLIAM HaYKH U TEXHHUKH, OTHOLICHHE K (PU3MKE KaK HIEMEHTY 00IeUeI0OBEUECKON KyJIbTypbI;

3. CaMOCTOATEIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM U NMPAKTHYECKUX YMEHHMIA;

4. TOTOBHOCTb K BBIOOPY >XHM3HEHHOI'O IIYTH B COOTBETCTBHM C COOCTBEHHBIMM MHTEpECaMH MU
BO3MOKHOCTSIMU;

5. MoOTHUBAIMs 00pa30BaTENbHON JEATEIbHOCTH IKOJIBHUKOB HA OCHOBE JITUHOCTHO OPHEHTUPOBAHHOTO
MOJX0/1a;

6. (QopMHpOBaHME LEHHOCTHBIX OTHOIIEHUH JAPYyr K JApPYyry, Y4YUTENII0, aBTOpaM OTKPBITUH U
M300pETEHUM, pe3yIbTaTaM 00ydeHUsI.

MeTanpeamMeTHble pe3yJbTaThl:

1. OBJaJEHUE HABBIKAMH CaMOCTOSTEIBHOTO NPUOOPETEHHS HOBBIX 3HAHUM, OpraHU3alMM Yy4eOHOM
JEeSITEIbHOCTH, TOCTAHOBKM II€JIel, IUIAHUPOBAHMS, CAMOKOHTPOJS M OLEHKU pE3yJIbTaTOB CBOEH
NesITeNbHOCTH, YMEHUSIMU MPEIBUIETh BO3MOXKHBIE PE3YJIbTAaThl CBOUX JICHCTBUI;

2. TOHUMaHHUE pa3IMuuil MEXIy HCXOAHBIMH (aKTaMH M THUIOTe3aMH s HUX OOBsSCHEHHUS,
TEOPETUYECKUMHU MOJENSIMU M pPeaJbHbIMU OOBEKTaMM, OBJIaJICHHE YHUBEPCAJIbHBIMH Y4EOHBIMU
NEUCTBUSMU Ha INpUMEpPax THIOTE3 A1 OOBSICHEHUS H3BECTHBIX (PAKTOB M AKCIEPUMEHTaJIbHOMN
IIPOBEPKU BBIIBUTAEMbIX TUIIOTE3, Pa3pabOTKH TEOPETUUECKUX MO/IENEH MPOLIECCOB WK SBJICHUM;

3. (QopmupoBaHUE YMEHHUI BOCIIpUHUMATD, IepepadaThiBaTh U NPEABIBIATH HH(YOPMALIMIO B CIIOBECHO,
00pa3Hoii, cUMBOINYECKOH (hopMax, aHAJIM3UPOBATH M MepepadaThiBaTh MOJIYUYEHHYIO WH(QOpPMaIUIO
B COOTBETCTBMM C IIOCTAaBJICHHBIMU 3aJa4aMM, BBLIEIATb OCHOBHOE COJACP)KaHUE IPOYUTAHHOIO
TEKCTa, HAXOAUTh B HEM OTBETHI HA I10CTABJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

4. npuoOpeTeHHe OIbITa CaMOCTOSATEIbHOIO IIOMCKA, aHauu3a U orbopa HMHOpMaLUU C
UCIOJb30BAHUEM PA3JIMYHBIX MCTOYHUKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJIOTMI AJI pelleHus
[I03HAaBaTEJIbHBIX 3a/1a4;

5. pa3BUTHE MOHOJIOTMUECKOW M JMAJIOTMYECKON PedM, YMEHMsI BbIPAXKaTh CBOU MBICIH U CIIOCOOHOCTH
BBICJIyIIMBAaTh COOECENHNKA, IOHUMATh €r0 TOUKY 3pEHHs, IIPU3HABaTh NIPaBO JPYroro 4ejaoBeKa Ha
NHOE MHEHHUE;

6. OCBOEGHME IPUEMOB JEHCTBUI B HECTAHAAPTHBIX CUTYaIUsX, OBJaJCHHUE IBPUCTUUECKUMH METOJIaMU
petieHus mpodJiem;

7. QopmupoBaHHME yMEHUN paboTaTh B TpYyMNE C BBINOJIHEHHWEM pa3IMYHBIX COLMAIBHBIX poeil,
IIPEJCTaBIIATh U OTCTAauBATh CBOU B3IVIAABI U YOSKIEHUS, BECTU IUCKYCCHUIO.
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Conepxxanue yueOHOro nmpeamera
OcHoBHOEe conep:xanue Kypca «@usuka 7-9».
®u3znka U pusHYecKue METOAbl U3y4YeHUsI IIPHPOIBI

duszuka — Hayka o npupone. HabGnrogenue m onucanue (pusuveckux sBiecHUR. M3mepeHue
(du3rYecKuX BeJMYMH. MexIyHapoaHas cucremMa enuHuI. HaydHsiii MmeTo no3nanus. Hayka u TexHuka.
JeMoHcTpanuu.

HaGmronenust ¢usuueckux sBICHWH: CBOOOAHOTO TMaJCHHs Tel, KOJeOaHWil MasTHUKA,
MPUTSDKEHHS CTATBHOTO IIapa MAarHUTOM, CBEUEHUSI HUTH DJICKTPHIECKOM JIAMITHI.

JlabGopaTopHbIe paOOTHI M OIBITHI

1. OrnpenesieHue 1IeHbl AJICHUS Kbl U3MEPUTEIHHOr0 MPUOopa.

XapakTepucTUKa OCHOBHBIX BHJIOB JESTEILHOCTH YUE€HUKA (HA YpOBHE yUueOHBIX A€ CTBUN):

HaGmronate 1 ommchiBaTh (U3HYECKHE SIBJICHHS, BBICKA3bIBATH MPEAINOJIOKEHUS — THUIIOTE3bI,
U3MEPATh PACCTOSHUS U TIPOMEKYTKH BPEMEHH, ONPEEIATh I[EHY JASICHUS IIKaIbl Tpruoopa.

Mexanu4eckue siBJICHHS.

Kunemaruka

Mexanndeckoe asuxenue. Tpaekropus. [lyte — ckamsipHasg BeauunHa. CKOpOCTb — BEKTOpHas
BeJIMYMHA. MoOIynb BEKTOpa CKOpPOCTH. PaBHOMEpHOE MNpsMOJIMHENHOE ABHKEHUE. OTHOCHU TEIbHOCTD
MEXaHUYECKOT 0 IBIKEeHHs. [ paduKky 3aBUCUMOCTH Ty TH U MOJLYJISI CKOPOCTH OT BPEMEHU ABUKCHUS.

Yckopenne — BEKTOpHas BenMuMHA. PaBHOYCKOpeHHOE MpsiMONMHEWHoe IBuxkeHue. [ 'paduku
3aBUCUMOCTU NMYTH U MOIYJSI CKOPOCTM PAaBHOYCKOPEHHOI'O MPAMOJMHEHHOIO JBUKEHUS OT BPEMEHU
JNBUKEHUs. PaBHOMEpHOE IBHKEHME 0 OKPYKHOCTHU. LleHTpoCcTpeMUTENbHOE YCKOPEHUE.

JeMoHcTpanuu:

1. PaBHOMEpHOE NPSMOJIMHENHOE IBUKEHHE.

2. CB00OOHOE MaieHHE TEL.

3. PaBHOYCKOpEHHOE IPSMOJMHENHOE IBUKEHUE.
4. PaBHOMEpHOE IBM>KEHHE 110 OKPY>KHOCTH.
JlabopaTopHbIe paOOTHI U OTBITHI:

1. W3mepenue yckopeHusi CBOOOAHOIO Ma eHHUS.

XapaKTepuCTUKAa OCHOBHBIX BHJIOB JESATEIPHOCTH YICHUKA (HA YPOBHE yUEOHBIX JACHCTBUN):

PaccunTbiBaTh MyTh W CKOPOCTH TEJAa NPU PABHOMEPHOM NPSAMOJUHEWHOM JIBUKECHUHU.
[IpencTaBisaTh pe3yabTaThl U3MEPEHUN W BBIYUCICHUHN B BUAe TaOmwi U rpadukoB. Onpenensits MyTh,
MPOMJIEHHBIN 3a JaHHBIA MPOMEXYTOK BPEMEHHU, U CKOPOCTh Tela MO TpaduKy 3aBUCUMOCTH MYyTU
PaBHOMEPHOr0 JBWXXEHHMS OT BpeMeHHU. PaccuuThiBaTh MyTh U CKOPOCTb IPU PaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JBIKEHUH Tena. OmpenensTb NMyTh M YCKOpPEHHE JBIDKEHUS Tena Mo rpaduky
3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOI'O MPAMOJMHEHHOrO JBMXKEHUs Telaa OT BpeMmeHu. Haxonutsb
LEHTPOCTPEMUTEIIBHOE YCKOPEHUE MPU JABUKEHUHM TeEJa MO OKPY>KHOCTH C MOCTOSIHHOM IO MOAYJIXO
CKOPOCTBIO.

JlnHamMuka

Wneprus. Muepraocts Ten. Ilepriil 3akodH HeroTona. B3aumopelictBue ten. Macca — ckajisipHas
BenuuuHa. [lnotHoCTh BemecTBa. Cuna — BekTopHas BenuunHa. Bropoii 3akoH Hetorona. Tperuii 3akoH
HrrotoHa. [[BM)KEHHE U CUJIBL.

Cuna ynpyroctu. Cuna tpenud. Cuma TsKecTd. 3aKOH BCEMUPHOTO TArOTeHUs. L[eHTp TskecTu.

HaBnenue. AtmocdepHoe nasinenue. 3akoH [lackans. 3akoH Apxumena. YcinoBue MiaBaHus TEl.
VYcnoBust paBHOBECHS TBEPAOro Tea.

JemoHcTpanuu:

1. CpaBHEHUE Macc TeJl C TOMOIIbI0 PAaBHOIJIEUYHUX BECOB.
W3mepenwe cumbl mo aedopMaIii npy>KuHBL.
Tpernii 3axkoH HproTOHa.
CBoiicTBa CUJIBI TPEHUS.
bapomerp.
Omnplt ¢ mapom ITackams.

oukwd
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7. IM'uapaBnnueckuii mpecc.
8. OnebITHI ¢ BeAepKoM ApxuMmena.
JlabopaTopHbie paOOTHI U OIBITHI:

1. W3mepeHne macchl Tena.

2. N3mepenue oobema Tena.

3. N3mepenure niIoTHOCTH TBEPOTo Tena.

4. I'panynpoBaHue Ipy>KUHBI U U3MEPEHUE CUIT JUHAMOMETPOM.

5. HccenenoBanue 3aBUCMMOCTH yJUIMHEHUS CTAJIbHOM MPYKUHBI OT IPUIIOAKEHHON CHUJIBI.

6. HccenenoBanue 3aBUCMMOCTH CHIIBI TPEHMS CKOJBKEHHS OT IJIOIIAAU CONPUKOCHOBEHUS
T€J U CHJIbI HOPMAJIbHOT'O TABJICHHUS.

7. HccenenoBanue yciaoBUM paBHOBECHS pblyara.

8. W3mepenne apXxuMen0BON CUIIBL.

XapakTepruCcTHKa OCHOBHBIX BHJIOB JACITEILHOCTH YUE€HUKA (HA YPOBHE YUEeOHBIX 1€t CTBHH):

N3mepsaTe Maccy Tesla, M3MEpATh IUIOTHOCTH BEIIECTBA. BBIYMCIATH yCKOpEHHE Tena, CHUIIB,
JNEUCTBYIOIIE Ha TEJl0, UM Macchl Ha OCHOBE BTOpOro 3akoHa HeroToHa. MccienoBaTh 3aBUCMMOCTD
YIUIMHEHHs CTaJbHOM IPYKHUHBI OT IPHJIOKEHHOH cuibl. MccnenoBarb 3aBUCUMOCTb  CHJIBI TPEHMS
CKOJIbXKEHMsI OT IUIOUIAJU CONPUKOCHOBEHHS TEI M CHJIbI HOPMAJIBHOrO JAaBiieHUs. M3mepsars cuisl
B3aUMOJIEHCTBUS IBYX TeJl. BruuciaATh cuiny BceMupHoro tarorenus. MccienoBaTts yciaoBus paBHOBECHS
pblyara. JKCIEpUMEHTAIbHO HaXOAUTh LIEHTP TSKECTH IIOCKOro Tena. OOHapyKUBaTh CYLIECTBOBAHUE
atMocepHoro naBieHus. OObSCHATh NPUYKHBI IUIaBaHUS Tel. M3mepars cuity Apxumena.

3aKOHbBI COXPAHEHHMS] UMIYJbCA M MEeXaHU4YeCKO# J3Heprum. MexaHuM4decKkue KoJe0aHUSA M
BOJIHBI.

Nmnynbc. 3aKOH COXpaHEHHs UMITyJIbca. PeakTMBHOE NBUKECHHUE.

Kunernueckass sneprusi. PaGorta. [loTeHumanbHas sHeprus. MOIIHOCTb. 3aKOH COXpaHEHMS
MexaHnuueckoi dHepruu. [Ipocteie wmexanmsmbl. Koaddunuent mnonesnoro aeiictBust (KILI).
B0300HOBIsIEMbIE UCTOYHUKH SHEPTHH.

Mexanndeckune konedbanus. Pezonanc. Mexannueckue BOMHBI. 3BYK. Mcnonp3oBanue konebaHui
B TEXHHKE.

JeMmoHcTpanuu:

1. IIpocTeie MEXaHU3MBI.

2. Habmonenne konedbaHuii Te.

3. HaOmoieHne MeXaHU4eCKUX BOJIH.
JlabopaTopHble paOOTHI U OTBITHI:

1. N3mepenue KI1/] Hak10HHOM MIOCKOCTH.
2. N3ydenne koneOaHuii MasTHUKA.

XapakTepucTHKa OCHOBHBIX BUIOB AESITEIHOCTH YUE€HUKA (Ha YPOBHE y4eOHBIX JAEHCTBHI):

[IpumeHATP 3aKOH COXpaHEHHs HUMITyJIbCa Ul pacdyera pe3ylbTaTOB B3aWMMOACHCTBUS TEIl.
W3mepsaTh paboTy cuiibl. BbIUMCIAT KMHETUYECKYIO PHEPrUI0 Tesa. BBIYUCIATH SHEPruro ympyrom
nedopManvil  MPYKUHBL. BBMHUCIATE TOTEHIMANBHYIO SHEPrHI0 Teja, MOJHATOrO0 Haj 3emIeil.
[IpuMeHsATh 3aKOH COXpaHEHUsT MEXaHWYECKOW SHEpPruu JJisi pacuera MOTEHUUATBbHOM M KMHETHUYECKOU
sHepruu tena. M3mepsite MomHocth. M3mepsats KIIJ] nakinonnoi miockoctu. Beraucnsats KIT npocteix
MexaHu3MoB. OOBSICHATH Tporecc KoinebaHwii wmasTHHKA. VccrnemoBaTh 3aBUCHMOCTh IEPHOAA
KoJie0aHUIl MasiTHUKA OT €ro JUIMHBI U aMIUIMTY]bl KoneOaHUu. BblUMCIsATh JJIMHY BOJHBI U CKOPOCTb
pacnpocTpaHeHus 3ByKOBBIX BOJIH.

CrtpoeHue u cBOMCTBA BellleCTBA

Crpoenne BemectBa. ONBITH, [OKa3bIBAaIOIIME AaTOMHOE CTPOEHUE BellecTBa. TemnyioBoe
JBUKEHHE W B3aMMOCHCTBHE YAaCTUL[ BelllecTBa. ArperaTHble cOCTOsSHUS BemiecrBa. CBoWCTBa rasos,
KHUJKOCTEH U TBEPHBIX TEl.

JeMmoHcTpanuu:

1. Juddysus B pacTBOpax u rasax, B BOJe€.
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Mogenb Xa0TH4eCKOro TBUKEHHS MOJIEKYJI B rase.
Monens 6pOyHOBCKOTO JBUKEHUSI.
CuenuieHue TBEPIbIX TEIN.
JleMoHcTpauus MOAENe CTPOCHUS KPUCTAUINY €CKUX TEN.
JleMoHCTpalus paciiipeHus TBEPAOro Tella MPU HarpeBaHUH.
Ha6opaT0pH1>1e paOOTHI M OTBITHI:
H3mepeHue pa3zMepoB MajbiX TEM.
XapakTepucTHKa OCHOBHBIX BUOB JESITEIbHOCTH YUeHHKA (Ha ypOBHE Y4eOHBIX JIeH CTBUI):
HabGmonate u 00bsCHATH siBIeHHE AUQPGY3UU. BHINOMHATE ONBITEI IO OOHAPYXKEHUIO e CTBUS
CHJI MOJIEKYJIIpHOTO HpUTsKeHUs. OOBICHATh CBOMCTBA ra3oB, JKUIKOCTEH M TBEPABIX TEJI HAa OCHOBE
aTOMHOW T€OPUH CTPOECHHUS BELIECTBA.

STIFNE

TemioBble ABJICHUSA

TennoBoe paBHOBecue. Temnepatypa. BuyrpenHnss sHeprusa. Pabora u teronepenaya. Bunbl
teronepenaun. KonnuectBo Ttermnorsl. Mcnapenne n konaencauus. Kunenue. BraxkHocTe BO3 qyxa.
IInaBieHue u Kpucraum3anusa. 3aKOH COXPaHEHUsI SHEPTHUH B TEILIOBBIX MIPOLECCAX.

[IpeoOpazoBanust sHepruu B TemioBblX MmamumHax. KIIJ[ TemyioBol MamumHBL. DKOJOIMUECKUE
Ipo0JIEMBI TEIIOAHEPT ETUKHU.

JeMoHcTpanuu:
1. [Tpunuun aeicTBUg TEPMOMETpA.
2. TennonpoBOIHOCT PA3IUYHBIX MaTEPUATIOB.
3. KonBek1us B KUIKOCTAX U razax.
4, Temmonepenaya nyTemM U3JIyYEHUS.
5. SIBnenue ucnapenus.
6. HaGnronenne KoHAeH Ay MapoB BOABI Ha CTAKAHE CO JIbJIOM.
JIaGopaTopHbIie pabOTHI M OMBITHI:
1. Wzydenue siBIeHMs TeNI000MeHa TPH CMEIIMBAHUH XOJIOJHON M TOpSYEH BOIBI.
2. HccnenoBanue npoliecca UCnapeHus.
3. N3mepeHne BIa)KHOCTH BO3AYyXa.

XapakTepucTHKa OCHOBHBIX BUIOB JACSITEIbHOCTU yUE€HUKA (Ha YpOBHE YUEOHBIX ACHCTBUI):

HaGmonaTh M3MeHeHre BHYTpPEHHEH SHEpruu Teja MpH Terionepenaye U padoTe BHEIIHUX CHIL.
HccnenoBath  sBJEHHME TEMIOOOMEHA IPU CMEIIMBAHUU XOJIOAHOM M TopsdYed BOAbI. BbuncisaTh
KOJINYECTBO TEIUIOTHI U YAEIbHYIO TEMJIOEMKOCTh BELIECTBA IIpHU Temlonepenade. Habmonats usmeHeHus
BHYTPECHHEN 3HEPruu BOABI B PE3yJbTATE UCHAPEHMS. BBIUMCIATH KOIMYECTBA TEIJIOTHI B MPOLECCAX
TEIUIONEPENady MIPY IIJIABJIEHUU U KPUCTAJUIM3ALUK, UCIIADEHUH U KOHJIEHCAlUU. BBIUHUCIATh yAEIbHYIO
TEIJIOTY IUIABJIEHUS W MapooOpa3oBaHMs BelecTBa. M3mepars BiaaxkHOoCTh Bo3nyxa. OOcyxaaTh
JKOJIOTUYECKUE IIOCIEACTBHSl IPUMEHEHUs JIBUraTeJIed BHYTPEHHErO CrOpaHus, TEIUIOBBIX H
TUAPOIJIEKTPOCTAHIU .

DJIeKTpUYecKHe sIBJIeHUsA

OJIeKTpU3alusl TeJl. DJEKTpUYeCKHil 3apsa. JlBa BuIa BIEKTPUYECKUX 3apsaoB. 3aKOH
COXpaHEHMSI DJIEKTPUUECKOro 3apsana. Onekrpuueckoe mnoje. Hampsbkenue. Kowpencarop. DHeprus
IEKTPUY ECKOTO MOJIS.

[TocTosHHBIN 3neKTpruecKuil TOK. Cuila Toka. DIEKTPUYECKOE COMPOTUBIIEHUE. DIEKTPUUECKOE
HanpspkeHue. [IpoBOIHUKY, AMAIEKTPUKU U MOIYIPOBOAHUKH. 3akoH OMa i y4acTKa 3JIeKTPUYECKOn
nenu. Pabora u MOIIHOCTE AneKTpudeckoro Toka. 3akoH Jlxoyns-Jlenna. [IpaBuna Ge3omacHOCTH MpU
paboTe ¢ MCTOUHUKAMHU AJIEKTPUIECKOr0 TOKA.

JeMoHcTpanuu:

2. DJIeKTpU3aLus Te.

3 JIBa poza 3J1EeKTpHUECKUX 3apsAA0B.

4. YCTpoiCTBO U AEMCTBUE DIEKTPOCKOIA.
) IIpoBOJHUKY U U30JIATOPBI.
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6 DJeKTpoCcTaTUYecKas HHAYKIIHA.

7 M cTouHrKN TOCTOSTHHOTO TOKA.

8. V3mepeHre cuiibl TOKa aMIIEPMETPOM.
9. H3mepenrie HanpspKEHUS BOJIbTMETPOM.
JlaGopaTopHbIe pabOThI U OMBITHI:

1. OMnBITHI 110 HAOTIOACHUIO JICKTPU3ALHNH TEIl IPU CONPHUKOCHOBEHUU.

2 N3mepeHne cuitbl 1EKTPUUECKOTO TOKA.

3. N3mepeHne 31eKTpUYeCKOro HanpspKeHUsl.

4 HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA B IPOBOAHUKE OT HAMIPSIKEHU L.

H3mepeHue 31eKTpUYeCcKOro CONpOTUBIIEHUS TPOBOTHU KA.
N3ydenune nociaenoBaTeNbHOIO COETMHEHHS TPOBOIHUKOB.
N3ydenune napamieabHOro COEIMHEHUS IPOBOIHUKOB.

8.  V3MepeHHE MOLIHOCTH 3JIEKTPUIECKOTO TOKA.

XapakTepucTHKa OCHOBHBIX BUIOB JACSITEILHOCTU yUeHUKA (Ha YpOBHE y4eOHBIX AEHCTBH):

Habmonate sBl€HUS DJJIEKTpU3ALUU TeJl TMPU COMPUKOCHOBEHHH. OOBSICHATH SBJICHUS
ANEKTPU3ALMHU TEJl U B3aUMOJEHCTBUS JIEKTPUUECKUX 3apsaoB. MccaenoBaTh AEHCTBUS 3JIEKTPUUECKOTO
I0JIS1 Ha TeJla U3 MPOBOJHUKOB U AUAIEKTPUKOB. COOMpPATh 3JIEKTPUUECKYIO Lienb. M3MepsTh culy TOKa B
JIEKTPUYECKON IIeMH, HAIpsDKEHHWE Ha y4YacTKe LENU, 3JIEKTPUYEecKoe comnportusiieHue. McciaenoBaTh
3aBUCHUMOCTb CUJIbI TOKA B IIPOBOAHMKE OT HAINPSDKEHUs Ha ero KoHuax. M3mepsaTs paboTy U MOIHOCTH
TOKa 3JIeKTprueckoi nenu. OObSICHSITH SBJICHUS HATPEBAHUS POBOJHUKOB AIEKTPUIECKUM TOKOM. 3HATh
Y BBIMOJIHATH MTpaBuiia 0€30MacHOCTH IpHU paboTe ¢ HCTOYHUKAMH TOKA.

No o

MarHuTHble sIBJIeHUS
[Toctrostnable MaruuThl. B3aumoeiictBue MaruuToB. MaraHuTHoe noje. MarHuTHoOe moJie Toka.
JlelicTBE MarHUTHOI'O MOJISt HA MPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENb ITOCTOSTHHOT'O TOKA.
DneKTpoMarHuTHast HHAYKIH. DiekTporeneparop. Tpanchopmarop.
JeMoHcTpanuu:
OmneIT Dpcrena.
MarsuTtHOE€ 1oJje Toka.
JlelicTBMEe MarHMTHOTO MOJISI HA MTPOBOJHUK C TOKOM.
YCTpOKUCTBO 3JIEKTPOJBUTATEIA.
DJIeKTpOMArHuTHAsI HHIAYKIUS.
YcTpolicTBO reHepaTopa MoCTOSSHHOIO TOKa.
Ha60paT0pHHe paboOTHI U OIBITHI:
1.  CoOopxka 3yeKTpoMarHuTa 1 UCIbITAHUE €ro JehCTBUS.
XapakTepucTUKa OCHOBHBIX BHJIOB €S TEIbHOCTH YUE€HUKA (HA YpOBHE yUeOHBIX A€ CTBUN):
OKCNEpUMEHTAIbHO HM3y4YaTh SIBJIEHWS MarHUTHOrO B3auMOJAEWCTBUs Tesl. M3ydarh siBIIEHUS
HaMarHU4YuBaHUs BellecTBa. MccienoBaTh [eMCTBUE 3JEKTPUUECKOrO TOKA B IPSIMOM IPOBOJHUKE Ha
MarHuTHyl crpenky. OOHapyXuBaTh [EeWCTBUE MArHUTHOTO TMIOJS Ha TPOBOAHHK C TOKOM.
OO0Hapyx’UBaTh MarHUTHOE B3aUMOZEHCTBHE TOKOB. VI3ydaTh NpUHIUI JEHCTBUS 3JIEKTPOABUTATENS.

ook wnhE

DJIEKTPOMATHUTHBIE KOJIeOAHUSA U BOJIHbI.

DNEeKTPOMArHUTHBIC KoJieOaHUsl. DJIEKTPOMATHUTHBIC BOJHBI. BIHMsSHUE 3IEKTPOMArHUTHBIX
W3JIyYEHUM Ha )KUBBIE OPraHU3MBI.

[IpuHLMIIBI paOCBSI3HU U TEIEBUICHUS.

CBer — »nJieKTpoMarHuTHas BojHa. I[IpsamonuHeiiHoe pacnpocTpaHeHue cBeta. OTpakeHHe M
npenoMiieHue cBeta. llmockoe 3epkano. JImH3bl. DOKYCHOE PacCTOIHUE W ONTHYECKash CHUJa JIMH3BI.
OnTtuyeckue npuOopsl. Jlucnepcus ceera.

JeMmoHcTpanuu:
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. [TpuHuun aelcTBUS MUKPOPOHA U TPOMKOT OBOPUTES.
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[TpuHLMIIBI pafiuOCBSA3H.
IIpssmosmHEWHOE pacpoCTpaHEHUE CBETA.
OtpakeHue cBeTa.
IIpenomnenue ceera.
Xon Jtydeid B COOMpPArOIICH JIMH3E.
Xon Jiydyel B paccerBarolleil JMH3E.
. [Tonyuenue n300pakeHUM ¢ MOMOILBIO JIUH3.
JlabopaTopHbIe paOOTHI U OIBITHI:
1. W3mepenne GpokycHOro paccTOSHUS COOMPAIOILEH JIMH3HI.
2. [Tomyuenue n3o0pakeHU C MOMOIIBIO0 COOMPAIOIIECH JIMH 3bI.
XapaKkTepUCTHKA OCHOBHBIX BUOB ACSITEIbHOCTU yUEHUKA (Ha YPOBHE YUEOHBIX AEHCTBUMN):
OKCIepUMEHTAIbHO N3Yy4aTh SIBJIEHUE 3JIEKTPOMAarHUTHON MHAYKLUU. [lodyuaTh nepeMeHHbIN TOK
BpallleHUEM KaTyIIKM B MarHMTHOM I0je. DKCIEPUMEHTAJbHO M3ydaTh SIBJICHHE OTPa)KEHUS CBETa.
HccnenoBaTh cBoiicTBa M300pakeHus B 3epkaie. M3aMepsTh GOKyCHOE paccTOsHUE COOMpArOIIeil JIMH3BI.
[Tony4ats n300paxkeHue ¢ MOMOIIbIO coOupatolel MMH3bl. HabmoaaTe sBieHue TUCIepCun CBeTa.

CoOoNoUO kAW

KBaHnToBbIC siIB/1CHHS.

Crpoenune aroma. Ilnanerapnas moxenb aroma. KBanToBble mnocryinatrsl bopa. Jluneituateie
criekTpbl. AtoMHOe sapo. CoctaB atoMHOro sjapa. Snepueie cuibl. JlepekT macc. DHeprus cCBs3u
aTOMHBIX sfep. PanmoakTMBHOCTE. MeTOnbpl perucrpaluu sSAEPHBIX W3Iy4YeHHMH. SlnepHble peakuuu.
Snepubliii peakTop. TepMosiAepHbIE PEAKIUH.

BnusHue paguMoakTUBHBIX M3JIyY€HHH Ha KMBBIE OpraHM3MbL. OKOJOTHYECKHE MpPOOJIeMBl,
BO3HMKAIOIIME IIPU UCIOJIb30BAHUU aTOMHBIX JJIEKTPOCTAHIUH.

JeMoHcTpanuu:

1. HaGmronenne TpekoB anb(da-uactuil B kamepe Bunbcona.

2. YCeTpoicTBO U MPUHIMUIT AEHCTBUS CYETYMKA MOHU3ZUPYIO IIUX YaCTHULL.
3. Hozumerp.

XapaKkTepuCTHKa OCHOBHBIX BUJIOB JESATEIILHOCTH YUCHUKA (HA YPOBHE yUEeOHBIX JEHCTBUI):

HaGmronate nuHelyaThie cHekTphl u3iydeHus. HaOGmomate Tpeku anb(da-uactuir B Kamepe
Buwibcona. Beramcnsate nedekT mMacc M DHEPrui0 CBsS3M aTOMOB. HaxonmuTe mepuoa mosrypacmana
paanoakTHBHOTO 3jeMeHTa. OOCyX)1aTh MpoOJIeMbl BIMSHUS PAJUOAKTUBHBIX HM3JTyYEHUH Ha >KUBBIC
OpPraHU3MBI.

Crtpoenue u 3BoJionusa Beenennoit

[IpencraBnenue o cocraBe, CTPOSHUH, MPOUCXOKAECHUH U Bo3pacTe COTHEYHOU CHCTEMBI.

dusnyeckue 3aKOHbI 17151 00bSICHEHU ABMKeHUS 1m1aHeT COTHEYHOH CHCTEeMBI.

Cy1ecTBEHHBIMH ITapaMeTPbl, OTIMYAOLINE 3BE3/bI OT IUIAHET.

dusnyeckue u opoUTaIbHBIE TAPAMETPHI TIIAHET 3€MHOM IPYIIIBL

duznueckrue U OpOUTATBHBIC TAPAMETPHI MIAHET-TUTAHTOB.

Massie Tena COTHEYHOR CUCTEMBI.

Oddext X. omuepa; 3akon D. Xab0Ona,

Monens HectauronapHoi Beenennoit, otkpbiToit A. A. ®puamanom.
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TemaTHueckoe IJIAHUPOBAHUE

Paznen Tema KomuuectBo B ToMm uncie B ToMm uucne
4acoB 1a00paTOPHBIX KOHTPOJIbHBIX
pabot paboTt
7 KJaace
1. BBenenune ®usuka u 3 1 -
(U3NYECKUEe METOIBI U3ydCHUS
PUPOIBI
2. [lepBoHauanbHBIE CBEIEHUS O 6 1 -
CTPOSHHUH BEIIECTBA
3. BsaumopeiicTtsue el 21 5 2
4. JlaBneHue TBEpIBIX TEI, 23 2 1
JKHIKOCTEN U Tra30B
5. Pabota 1 MomHoCTh. DHEprusl. 15 2 1
Hroro 68 11 4
8 kace
1 TeroBbIe ABIICHUSA
N3menenue arperaTHbIX 24 2 2
COCTOSIHUI BEIIICCTBA.
2 DIEKTPUYECKUE SABJICHHUSL. 27 5 1
3 DIEeKTpOMarHUTHBIE SIBJICHUSI. 6 2 1
4 CBeTOBBIC SIBJICHUS 8 1 1
3) Pe3eps 3
68 10 5
9 kaacc
1 3aKOHEI IBUKEHUS U 35 2 2
B3aMMO/IEH CTBHS TEJ
2 Mexannueckue KoyeOaHus u 15 1 1
BOJIHBI
3 DJIEKTPOMArHUTHOE T0JIE 25 2 1
4 CtpoeHue aToMa U aTOMHOTO 18 3 1
sipa. ATOMHasI SHEPrusl.
5 CtpoeHue 1 SBOJTFOITHS 6
Bceenennoit
6 Pezeps 3
HTroro 102 8 5
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KanenmapHo - TeMaTnuyeckoe MJIaHUPOBaHHE YPOKOB (pU3UKH
B 7 B ki1acce (68 yacoB B roJg — 2 yaca B HeleJI0)

Ne Tema Harta
[Tnan. @DakxT.
1 2 3 4
®usnka u pusnveckne MeTOAbI H3YyUeHUsI MPUPOIBI — 3 yaca

1 |[IepBuunslii uHCTpyKTaXx no Th.

Urto nzyuaet ¢usuka. Habmonenus u onpIThHL
2 |Ousnueckue BenuuuHEL [lorpenHocTs n3MepeHui.
3 VIabopamopnasa paboma Ne 1 «OnpeneneHue 1eHbI 1eIEHUS

M3MEPUTETLHOTO TIPUOOpPay.

IlepBoHauyabHbIE CBEIEHUS O CTPOEHUH BeleCTBA - 6 yacoB

4  |Ctpoenue BemiecTBa. MOIEKYIbI.
S5 \labopamopnas paboma Ne 2

«3mepeHune pa3MepoB MaJIbIX TEJ
6 |duddy3us B razax, )KUIKOCTIX U TBEPABIX TEIAX
7 |B3auMHOe NPUTSKEHUE U OTTAIIKUBAHUE MOJIEKYJI
8 |ArperaTHble COCTOSIHHS BEIECTBA. Pa3nmnyus B CTpPOCHUH BEIIECTB.
9 |[«CBemeHus 0 BEHICCTBE» MOBTOPHTEIHHO-0000MIAONINN YPOK

Tema 3.B3aumopaeiicrBue Tea (21 yac)

10 [MexaHHYECKOE IBHIKCHHE.

PaBHOMEpHOE 1 HEPAaBHOMEPHOE IBUKEHUE.
11 |Cxopoctb. Enunuiel ckopocTi.
12 |Pacuer myTH U BpeMeHH JABIKeHHUA. Pemenue 3anauy.
13 |SIBnenue unepnuu. Penienue 3a1a4.
14 |BzaumoneiictBue Ten. Macca Tena. Equauier Mmaccel. Mi3MepeHnue Macchl.
15 Vlabopamopnasa paboma Ne 3« I3mepenre Macchl Tena Ha PhIYAXKHBIX BECAX)»
16 |[LlioTHOCTH BewiecTsa.
17 Vlabopamopuasa paboma Ne 4 «3mepenue oObeMa e
18 VlIabopamopnasa paboma Ne 5 «OmnpeneneHue TUIOTHOCTH TBEPOTO TEIa
19 [Pacuer maccel 1 0ObeMa Telna 1Mo ero MIOTHOCTH
20 |KouTpoabHas pagora Nel «Mexanuueckoe aBu:xeHue. [LIOTHOCTHY
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21

Ananus x/p u koppekuus ¥YVY]. Cuna. SIBnenue tarorenus. Cuia TSKECTH.

22 |Cuna ynpyroctu. 3akoH ['yka.
23 |Bec tena. CBsi3b MEXIy CHUJION TSDKECTH U MAacCOM Tena.
24 |Pemenue 3a1a4 Ha pa3JIMYHbIC BUBI CUJL.
25 |[Iunamowmerp. Jlabopamopnas paboma Ne 6
«["pagynpoBaHue IPYKUHBI M H3MEPEHUE CHJI JHHAMOMETPOM)
26 |CnoxeHue ABYX CHJI, HAIPABICHHBIX BJIOJIb OJHOM MPSAMOIA.
27 |Cuna TpeHwus.
28 [TpeHue B mpupoJ€e U TEXHHUKE.
JlaGopaTopHas padora Ne7 «/ccrnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS
CKOJIBYKEHHSI OT CHJIBI HOPMaJIbHOTO JJaBICHUS
29 |[Ipmwxenue u B3aumoelicreue. CHUIIBI BOKPYT HAC.
Penienue 3a1a4 Ha CIIOKEHUE CHUJL.
30 [KoutpoanHas padora Ne2 nmo teme: « CHIBD»
Tema 4. /laBiieHue TBepPabIX TeJ, ;KMAKOCTEN U ra3os. 23 yaca
31 [Anamus pesyabTaToB K/P. JlaBnenue. Enununel nasienus. CriocoOsl
V3MCHCHUS JIABJICHUSL.
32 |Pemienue 3a1a4 Ha pacyeT ABJICHHUS.
33 |/laBicHue rasza
34 |3akoHn [lackans. JlaBjacHHE B )KUJIKOCTH U Ta3e.
35 [Pacuer naBiicHHS HA JHO U CTEHKH COCY/a.
36 |[PemieHue 3a/1a4 Ha pacyeT JAaBJICHUS
37 |Coobmaromnye cocyasl
38 |Bec Bo3myxa. ATMoc(epHoe naBiieHne
39 |Uzmepenue atmocheproro gasieHus. Onsit Toppudesm.
40 |bapometp-aHepoua. ATMocdepHoe JaBiIeHNE Ha PA3IUNYHBIX BHICOTAX.
41 |Pemenue 3ama4y Ha aTMOC(EpPHOE TABICHHE.
42 |Manomertpbl. [lopurHeBo# KUAKOCTHOW HACOC.
43 [uapaBIUYECKUi Ipecc
44 |O600menne MmaTepuana o teme: «JlaBienue»
45 |[eiicTBUE )KUIKOCTU U ra3a HA MOTPYKEHHOE B HUX TEJIO.
46 |3akoH Apxumena.
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47

Vlabopamopnasa paboma Ne 8
«A3mepenne BbITAJIKUBAKOIIEH CHJIbL, 1efiCTBYIOLIE HA MOTPY:KeHHOe
B KMIKOCTH TeJI0»

48 |[lnaBanue Ten
49 \Vlabopamopnas paboma Ne 9
«BbIsicHeHHe YCII0BHI IJIABAHUS TeJ»
50 [[ImaBaHue cynoB, BOAHBIN TpaHcnopT. Bo3ayxoniaBanue
51 |CoBepuieHCTBOBaHKE HABBIKOB pacyeTa CUJIbl ApXxumesa
52 |Pemenue 3a1a4 Ha pacyET NABICHUS U aPXUMENOBOM CHUIIBI.
53 |KourpoJabHasi pa6ora Ne3 «ApxumenoBa CHJIa»
Tema 5. PaboTa n MomHocTh. JHeprusi. (15 yacoB)
54 |Ananu3 k/pab u xoppekmus YY/I.
MexaHnuueckasi pabora. MOIIHOCTb.
55 |Pemenue 3ama4y Ha pabOTy U MOIIHOCTb.
56 [[Ipocteie MexaHu3Msbl. Poruar. PaBHOBecue cuit Ha phruare.
57 |MomMmeHT cuiibl. Peryaru B TeXHUKE, OBITY U IPUPOJIE
58 |/laGopaTopHas padora Ne 10
«BbisicHeHHE YCJIOBHSI PABHOBECHS Pbluaray
59 [broku. «3070TOE» MPABUIO MEXaHUKU
60 [KoadhduimenT mone3Horo aeicTBUSL.
61 |Pemenue 3amay Ha pacyeT KIIJl mpocThiXx MeXaHU3MOB
62 |/laGopaTopHasi padora Ne 11
«Onpenesenne KII/{ npu noabeme Tejia 10 HAKJIOHHOM IJ10CKOCTH
63 |Oueprus.
64 |[Pemenue 3a1a4 Ha pacyeT SHEPruu, padbOThl K MOLTHOCTH.
65 ([IpeBpaieHue sHepruu. 3aKOH COXpaHeHUs dHepruu. Pemenne 3anay Ha
pacuer SHepruu, paboThl © MOUTHOCTH.
66 |KonTpoabHasi pagoTa Ned
«PaboTa. MonmHOCTb. JHEPTHUD).
67 |Anaau3 k/pa6é u koppexkuus YY/l. CoBepiieHCTBOBaHHE HABBIKOB
pelieHus 3a7a4 3a Kypce 7 kjiacca
68 |Padora c TecTamu
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