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IHosicHuTEeNLHAA 3ANIUCKA

Pabouas mporpamma pa3paboTaHa Ha OCHOBE CIEIYIOIIUX JOKYMEHTOB:

— ®epepanbHbiii 3ak0H OT 29.12.2012 roga Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

— @enepalbHbII roCyAapCTBEHHBIN 00pa30BaTENIbHbII CTaHIAPT OCHOBHOTO 00111ero 00pa3oBaHus;

— IIpumepnas mporpamma 1o y4eOHbIM npeameTam. @usnka 7-9 KiIacchl: MPOEKT. - M.:
[Ipoceemenune, 2011 rox;

— Pabouas nporpamma k nuaun YMK A.B. Ileprimknna; E.M. I'ytHuk ®@usuka. 7-9 knacchl.
H.B. ®unonosuu, E.M. I'yrauk - M.: JIpoda, 2017,

— ®DenepalbHBIN MTEPEUYCHb YYCOHUKOB;

— Tpebosanus k MTO;

— OcHoBHas o0pa3oBaTesbHas porpamma ocHoBHOro ooriero oopazoanusit MbOY «COIII Nel»

— VYcras OY

[Tporpamma paccuutana B 7-8 kiaccax Ha 68 wac/rox (2 yac/Hea.) B KaxaoM Kiacce u B 9 kiacce Ha
102 yac/roa (3 4ac/Hel.) B COOTBETCTBHHM C ['0JI0OBBIM KalleHJApHBIM Y4eOHBIM TpadukoM padoThl U
COOTBETCTBYET Y4E€OHOMY IUIaHY HIKOJIBI.

B mporuiecce mpoxoxaeHus MaTepuaa OCyIECTBISIETCS TeKYIIil KOHTPOIb 3HAaHUN U YMEHUH B
BUJIE CAMOCTOSITEIIBHBIX Pa0OT, TECTOBBIX 33aJaHUH, TBOPUECKUX PadOT, O MpOTrpaMMe HpPeayCMOTPEHBI
TEMaTH4ECKHE KOHTPOJIbHBIEC PaOOTHI.

IpuHMnBI ¥ NOAX0ABI K (POPMHUPOBAHNIO IPOTPAMMBI:

Cranpapt Broporo nokoienus (OI'OC) B cpaBHEHHH CO CTaHAAPTOM NEPBOTO MOKOJIEHUS IPEaoIaraet
JEeSTENIbHOCTHBIA MOIX0J] K 00Y4eHUI0, TJe TJIaBHas IeNb: pa3BUTHE JTUYHOCTH oOyuarmierocs. Cucrema
00pa3oBaHMsl OTKA3bIBACTCS OT TPAAUIIMOHHOTO MPECTABICHUS PE3yIbTaTOB OOY4YeHUs B BUJEC 3HAHHM,
YMEHHI U HaBBIKOB. DOPMYIHUPOBKU CTaHAApTa YKAa3bIBAIOT PeajbHbIC BHUIBI JAEITEIbHOCTH, KOTOPBIMU
ClIelyeT OBJAJETh K KOHIy OOydeHHd, T. €. OOydarouluecsl JOJKHbl YMETh YUYHMTHCS, CaMOCTOSITEIIbHO
NOOBIBaTh 3HAHUS, AHATU3UPOBATh, OTOMpPATh HYXHYIO HWH(GOPMAIMIO, yMETh KOHTAKTHUPOBaTh B
pa3IUYHBIX TIO0 BO3PAaCTHOMY cOCTaBy rpymnmax. OnNTUMalIbHOE COYETAaHHE TEOPUU, HEOOXOIUMOM st
YCIIEITHOTO pelIeHHs] TMpaKTUuecKuX 3agadu— riaBHas uaes Y MK no ¢usmke cuctemsl yueOHuKOB A. B.
[Tepprmkuna «®usukay» nus 7, 8 knaccoB u A. B. [leprimikuna, E. M. I'ytHuk «®usuka» ana 9 kiacca,
KOTOpasi BKIItoUaeT B ce0s U udpoBsie obpazoBatenbHbie pecypcsl (LIOP) ans cucremsr 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.

IInanupyembie pe3yJabTaThbl 0CBOCHHUS Y4eOHOI0 peaMera

IIpenmeTrHble pe3yabTaThl

7 KRaacc
No Tema OO0yJarmuiics HayduTCs OOyuaromuiicst MOJYyYUT BO3MOKHOCTh
HAy4UThCS
Beenenue e coOuoaaTh NpaBuiia 0€30MaCHOCTU U ® 0CO3HABATh LICHHOCTh HAYYHBIX
OXpaHbl Tpya npu paboTe ¢ yueOHbIM U UCCJIEIOBAaHUM, POJIb PU3UKH B
1a60paTOPHBIM 000PYIOBAHUEM; pacIIUpeHuy MpeACcTaBIeHUN 00
® [OHHUMATh CMBICI OCHOBHBIX OKpPY’KarollleM MHUPE U €€ BKJIAJl B
buznyecKkux TepMUHOB: (pu3nUecKoe Teno, | YJIYy4lICHUE KaueCTBa KU3HU,
dusnueckoe sBieHUE, PU3nIecKas ® CpaBHUBATh TOYHOCTH U3MEPEHUS
BEJIMYMHA, €IUHUIIbI U3MEPEHMUS; (hM3MUECKUX BEJIMYUH MO0 BEIMUUHE UX
® [IOHHWMATh POJIb SKCIIEPUMEHTA B OTHOCUTEIIbHOMN MOTPEIIHOCTH TIPH
MOJIYYCHUH HAy4YHOU MH(POpMAIIUK; MPOBEICHUM MPSIMBIX U3MEPECHUI;
® [IPOBOJUTH MPSIMbIC U3MEPEHUS ® BOCHPUHUMATH HHGOPMAIUIO
(bU3MYECKUX BEJIMYMH: BpEMS, (hU3HUYECKOTO COJIepKAHUS B HAYIHO-
paccTosiHue, TEMIEPATYpa; IPU 3TOM NOMYJISIPHON JIUTEpaType U CpelcTBaxX
BBIOMPATH ONTUMAJIBHBIN CIIOCO0 MaccoBoi HH(QOPMAIINH, KPUTHYECKH
W3MEPEHUS ¥ UCTIOJIB30BATh MPOCTEUIITNE OLICHUBATH MOJTYYEHHYIO HH(POPMALIHIO,
METO/Ibl OIICHKHU MOTPEUTHOCTEH aHAJIU3HUPYsSI €€ COJIEP )KAHUE U JaHHbIE
HU3MEPECHHUI. 00 ucToyHuke nHGOpMaIuy;
® ICIIOJIb30BATh MPH BHITIOJIHEHUH ® co3/1aBaTh COOCTBEHHbIE
y4eOHBIX 3a7]a4 HAYYHO-TIOMYJIIPHYIO MMCbMEHHBIC U YCTHBIE COOOIICHUS O
JTUTEpaTypy 0 PU3NYECKUX SIBICHUSX, (u3MUecCKUX SBICHUSIX HA OCHOBE
CIIPaBOYHBIEC MATEPHAIIBI, PECYPCHI HECKOJIbKUX UCTOYHUKOB MH(OpMAInH,
WNuTepHer. CONMPOBOXAATh BBICTYIIJIEHUE
MPE3CHTAINEH, YIUTHIBAasi 0COOCHHOCTH
ayJIUTOPUU CBEPCTHUKOB.
® CIIOJIb30BATH MMOJTYYEHHBIE HABBIKU
U3MEpEHHil B OBITY;
TOHUMATh POJIM YUEHBIX HAIlleH CTPaHbI
B Pa3BUTUU COBPEMEHHON (U3UKH U
BIIMSIHUM HA TEXHUYECKUN U
COIIMAJIBHBIN MTpOrpecc.
IlepBonayajbH | e MOHMMATH MPUPOTY HUBHUCCKUX ® LCIOJIb30BaTh IPUEMbI TOCTPOEHUS
ble CBEJIEHUSI 0 | SBJICHUW: pACIIMPEHUE TEI IPU (bu3nuecKux MoJenei, Iorucka u
CTPOEHUU HarpeBanuu, nuddysus B razax, (hopMyIHPOBKH JTOKA3aTEIbCTB
BellecTBa JKUJKOCTSX M TBEPJIBIX TeJaX, CMAYMBAHUE | BBIABUHYTHIX THIOTE3 U TEOPETHUECKUX

¥ HECMauuBaHUe Tes OobIIast
CKMMaeMOCTh Ta30B, MaJlas CKUMAEeMOCTh
XKHUJIKOCTEH U TBEPABIX Tel;

® CTaBUTh OMBITHI IO UCCIIEIOBAaHUIO
bu3nYecKuX SIBICHUN WIN QU3TUECKUX
CBOWCTB TeJI PH U3YYEHUH CKOPOCTH
npoTekanus Jupy3un OT TeMIIepaTypsbl,
UCCIICIOBAaHMS 3aBUCUMOCTH CMAaYMBaHUs
Y HECMAUMBaHUS T€J OT CTPOCHMUS
BEIIIECTBA, BBISIBICHUS CTEIICHU
C)KMMAEMOCTH KUIKOCTH U Ta3a; IPU ITOM
dopmynupoBath npodieMy/3anady

BBIBOJIOB HAa OCHOBE dMITUPUYECKH
YCTaHOBJIEHHBIX (DAKTOB;

® CpaBHUBATh TOYHOCTh U3MEPEHUS
(U3NYECKUX BETUYMH 110 BETMUYNHE UX
OTHOCHUTEINIbHOM MOTPEIIHOCTH NPU
IIPOBEJICHUU NPSIMBIX U3MEPEHMUI;

® CaMOCTOSTENBHO IPOBOIUTH
KOCBEHHBIE U3MEPEHUS U
UCCIeI0BaHMs (PU3MUECKUX BEIUYHH C
UCIOJIb30BAHUEM PA3IUYHBIX CIIOCOOOB
u3MepeHus: GU3NIECKUX BEITHUYHH,
BBIOMPATH CPEACTBA U3MEPEHUSI C




y4eOHOTO IKCIIEPUMEHTA; TPOBOIUTH OIBIT
1 GOpMYyIUPOBATH BHIBOJIBI.

® [IOHUMATh POJIb SKCIIEPUMEHTA B
NOJyYeHUU HaYYHOU MH(pOpMAINH;

® [IPOBOJIUTH IPSIMbIE U3MEPEHUS
(bu3nYeCKUX BEIMYUH: PACCTOSHUE,
00BbeM, TIPU 3TOM BBIOUPATH ONTHMAIBHBIN
Croco0 U3MepeHus U UCIOIb30BaTh
MIPOCTEUILINE METOIBI OLIEHKHU
MOTPEIIHOCTEN U3MEPEHUN.

® IPOBOJIUTH KOCBEHHBIE U3MEPEHUS
(U3UUECKUX BETMYUH: BHIYUCIIATD
3HaYCHHUE BEMYMHBI U aHAJTM3UPOBATH
MOJIyYEHHBIE PE3YJIbTAThI C YUYETOM
3aJJaHHOM TOYHOCTU U3MEPEHUI PU
M3MEPEHUH pa3MEPOB MaJjlbIX Tell, 00beMa;
® [IPUMEHSTh 3HAaHUS O CTPOECHUU
BEIIECTBA U MOJIEKYJIbl Ha MPAKTHUKE;

y4€TOM HEOOXOAUMON TOYHOCTH
HU3MEPEHU, 000CHOBBIBATH BHIOOD
crocoba u3MepeHus, aIeKBaTHOTO
NIOCTaBJICHHOU 3aj1a4ye, MPOBOIUTH
OLIEHKY JOCTOBEPHOCTH TOJIy4YECHHBIX
pe3yabTaToB;

® BOCIIPUHUMATH HH(POPMAITUIO
(U3NYIECKOTO COIepIKaHuUsI B HAYYHO-
HOIYJISIPHOM JIUTEpaType M CPEeICTBAX
MaccoBOM HH(POPMAILIUU, KPUTHUECKU
OLICHUBATh MOJYYCHHYIO HHPOPMAIIHIO,
aHaJM3UPYs €€ CoAep)KaHne U JaHHbIC
00 ncTouHMKe HH(pOpMaIUu;
UCTIOJIB30BAaTh MOTyYEeHHBIC 3HAHHS O
croco0ax u3MepeHus PU3nIECKux
BEJIMYUH, O JUPPY3UH U CKOPOCTH €€
NPOTEKaHUsI, O B3aUMOJICHCTBUU
MOJIEKYJI, CBOMCTB BEILECTB B
Pa3JIMYHBIX arperaTHbIX COCTOSIHUSAX B
TIOBCEAHEBHOM KHU3HU (OBIT, YKOJIOTHS,
OXpaHa OKPYXAaroIeH Cpelibl),
IPUBOJIUTH MPUMEPHIL.

B3anmoaeiicTB
He Te

® pacro3HaBaTh MEXaHUYECKUE SIBICHUS U
OOBSACHATH HA OCHOBE MMEIOIINXCS 3HAHUH
OCHOBHBIE CBOICTBA WJIN YCIOBUS
INPOTEKaHMS ITUX SIBIICHUM: MEXaHUYECKOe
JBW)KEHUE, PABHOMEPHOE U
HEpaBHOMEPHOE JIBU)KEHUE,
OTHOCHUTEJIEHOCTh MEXaHHUECKOTO
JBYDKEHUS, UHEPLIUS, B3aUMOICHCTBHUE
TEJI, BCEMHPHOE TATOTEHUE,

® ONHCHIBATh N3YUYEHHBIE CBOMCTBA TEN U
MEXaHUYECKUE SIBICHUS, UCTIOJb3Ys
¢u3nvecKre BeTMYUHBL: TyTh, CKOPOCTD,
Mmacca Tena, IIIOTHOCTh BeleCTBa, CHila
(cmna TSDKeCTH, CHIla YIpyTOCTH, CHIIa
TPEHUs1); IPH OMMCAHUH ITPABUIBHO
TPaKTOBATh (PU3HUECKUI CMBICIT
UCTIOJIb3YEMBIX BEJIMUMH, UX 0003HAUEHUS
Y CTUHUIIB I3MEPEHHS, HAXOTUTh
(bopMyIIbI, CBA3BIBAIOIINE TaHHYIO
(GU3NIECKYIO BETUYNHY C IPYTHMHA
BEJIMYMHAMU, BBIYUCIISTH 3HAYCHUE
(U3UYECKON BETMYUHBL;

® AHAJIM3UPOBATh CBOMCTBA TEI,
MeXaHUYECKHUE SIBIICHUS U TPOIIECCHI,
UCTIONB3Ys (PU3NIECKHE 3aKOHBI: 3aKOH
BCEMHPHOTO TATOTEHUS, 3aK0H ['yKa; nmpu
9TOM Pa3INyaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U €T0
MaTEeMaTHYECKOE BBIPAKEHUE;

® HCIIOJIK30BATh 3HAHUS O
MEXaHUYECKUX SBJICHUSX B
TOBCEHEBHOM KU3HH TS
obecrieyeHus: 6€30MacCHOCTH MIPU
oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTpOWCTBAaMHU, JIs
COXpaHEHHS 3/I0OPOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOT 0 TIOBEICHUS B
OKpY>Karollen cpelie; MPUBOIUTD
HpUMEPBI TPAKTHYECKOTO
WCTIOJIh30BaHUS (PU3UUECKUX 3HAHUH O
MEXaHUUYECKUX SIBJICHUSAX U
(hU3UYECKUX 3aKOHAX;

® pa3MYaTh TPAHMIIBI TPAMEHUMOCTH
(u3NYEeCKUX 3aKOHOB, TIOHUMATh
BCEOOIINI XapaKkTep
(byHIaMEHTaJIbHBIX 3aKOHOB (3aKOH
BCEMHUPHOTO TATOTCHHUS) U
OTPaHUYEHHOCTH HCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3aKoH ['yka u 1ip.);
HaXO/UTh aJIEKBaTHYIO NPEASIOKEHHON
3a1aue (GU3NIECKYIO0 MOJICITb,
paszpemiate npodjaeMy Kak Ha OCHOBE
MMEIOIINXCSI 3HAHUH 110 MEXaHUKE C
UCIOJIb30BAHUEM MAaTEMATHYECKOTO
anmapara, Tak U Ipu IIOMOIIY METOJIOB
OLICHKHU.




® pa3IMyaTh OCHOBHBIE MPU3HAKA
U3YYEHHBIX (PU3NYECKUX MOJETICH:
MaTepualibHas TOUKa;

e pemIaTh 3a/1auu, UCTIONIB3Ys (PU3NIECKUE
3aKoHBI (3aKoH ['yka) u popmyisl,
CBSI3BIBAIOIINE (PU3NIECKUE BETUIHHBI
(myTh, CKOpPOCTB, BPEMsI, Macca Tela,
IUIOTHOCTH BEIIECTBA, 00BEM Tela, CHila
YIIPYTOCTH, PAaBHOACHCTBYIOMIAS IBYX
CHJI, HAIIPABJICHHBIX 110 OJHOM MPSIMONA):
Ha OCHOBE aHaJIM3a YCIOBHS 3a/1a4n
3aIHCHIBaTh KPAaTKOE YCIOBHUE, BBIICISTH
¢du3nUecKre BeITMINHBI, 3aKOHBI H
dbopMyIibl, HeOOXOIUMBIE IS €€
pelIeHwsl, TPOBOIUTH PacyeThl U
OLICHUBATh PEATHHOCTH MOJTyYCHHOTO
3Ha4YeHUs PU3NIECKON BEITMUNHBL;

JlaBiieHue
TBEPABbIX TeJ,
JKHUAKOCTEH U
ra3oB

® pacro3HaBaTh MEXaHUYECKUE SIBICHUS U
OO0BSACHATH HA OCHOBE UMEIOIIUXCS 3HAHUIMA
OCHOBHBIE CBOICTBA WJIN yCIOBHUS
MPOTEKAaHUS ATHX SBJICHUI: aTMOCpEepHOE
JIaBJICHHUE, TIepeaaya JaBICHUS TBEPABIMU
TeJIaMHU, KUJKOCTIMHU U Ta3aMu,
aTMocQepHoe AaBIICHHE, TNIAaBAaHHE Tell,
BO3/1yXOIlUIaBaHHE, PACIIOJIOKEHHUE YPOBHS
JKUJIKOCTH B COOOIIAIOIINXCS COCYIaX,
CYIIECTBOBaHME BO3AYIIHOM 000JI0UKH
3emiiu, criocoObl YBEIHUEHUS U
YMEHBIIECHUS 1aBJICHHUS;

® OMMCHIBaTh N3YUYEHHBIE CBOMCTBA TEN U
MEXaHUYECKHUE SIBICHUS, UCTIOB3YS
(du3nUecKre BeIMYUHBL: JJaBlICHHE,
TEMIIepaTypa, IIOMab OMOPkI, 00BEM,
CHJIa, IJIOTHOCTB; MPH ONMCAHUU
NPaBUIHHO TPAKTOBATH (PH3MUECKUI
CMBICJI UCTIOJIb3yEeMBbIX BEJTUUUH, UX
0003HAYCHHSI U €TUHUIIBI H3MEPEHHUS,
HaXOJUTh (POPMYJIbI, CBSA3bIBAIOIINE
TAHHYIO (PH3UYECKYIO BEJTHUUHY C
JPYTUMH BEJTMUYUHAMM, BEIYUCISATD
3HauYeHHUE (PU3NUECKON BETUINHBI,

® aHAJIM3UPOBATh CBOMCTBA TEI,
MEXaHUYECKHUE SIBIICHUS U POIIECCHI,
UCTIONB3Ys (PU3NIECKHE 3aKOHBI: 3aKOH
[Tackans, 3aKkoH Apxumesa; pu 3TOM
pa3ianyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M €ro MaTeMaTu4ecKoe
BBbIpaXXCHHE;

® pemiath 3aJ1a4M, UCMOJIb3Ys (U3HUECKUe
3aKkoHBI (3akoH [lackains, 3aKoH
Apxumena) u GopMyIIbl, CBI3BIBAIOIITNE

® KCIIOJIb30BaTh 3HAHUS O
MEXaHUYECKUX SIBJICHHSX B
TIOBCEIHEBHOM JKU3HU TSI
obecrieyeHust 6€30MaCHOCTH TIPH
oOparieHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXPaHEHHUS 3I0POBbS U COONIOICHUS
HOPM DKOJIOTHYECKOTO TIOBEJICHUS B
OKpYXarolen cpese; IpUBOIUTh
MIPUMEPHI MPAKTHYECKOTO
UCIIOJIb30BaHUs (PU3UUECKUX 3HAHUI O
MEXaHUYECKUX SBICHUSIX U
(bU3NYECKHUX 3aKOHAX; TPUMEPHI
KCIIO0Ih30BaHUSI BO30OHOBIISIEMBIX
WCTOYHUKOB SHEPTHUH,

® pa3InyaTh TPaAHMIII TPUMEHUMOCTH
(U3NYIECKHUX 3aKOHOB, TOHUMATh
OTPaHUYCHHOCTh MCIIOJIb30BaAHHMS
YACTHBIX 3aKOHOB (3aKOH ApxuMesa u
Ap.);

HAaXOJIUTh aJICKBATHYIO TIPETIOKCHHON
3amade (pU3NIECKyI0 MOJIETb,
paszpemiate mpodaeMy Kak Ha OCHOBE
HUMEIOIIUXCSI 3HAHUH 110 MEXaHUKE C
HCIIOJIb30BAHUEM MaTEeMAaTHIECKOTO
arrmapara, Tak U Ipy TIOMOIIH METOJIOB
OIICHKH.




dbuznuecKkre BeTMYMHBI (Macca Tena,
IJIOTHOCTH BEIECTBA, CUJa, TaBIICHHUE,
JIaBJICHUE Ha JHO U CTEHKH COCY/1a): Ha
OCHOBE aHaJIM3a YCIIOBUS 33/1a4H
3aMMChIBATh KPATKOE YCIIOBHUE, BBIICISATh
(bu3HYECKUEe BEIIMYNHBI, 3aKOHBI H
(bopMyIbl, HEOOXOAUMBIE IS €€
peIIeHUs, IPOBOJIUTH PACUCTHI U
OIICHUBATH PEAIbHOCThH MOJTYYCHHOTO
3HAYCHUS (PU3NICCKOM BEJTUIHHEI.

PaGora n
MOIIHOCTb.
JHeprus

® pacro3HaBaTh MEXAHUYECKUE SIBICHUS U
00BSACHATH HA OCHOBE UMEIOIIUXCS 3HAHUMA
OCHOBHBIE CBOWCTBA WJIA YCIIOBHS
MIPOTEKAHUs 3TUX SIBJICHUI: paBHOBECUE
TBEP/BIX TE€J, UMEIOLIUX 3aKPEIJICHHYIO
OCh BpallleHUs], IPEBPALLIEHUE OJHOTO
BHJIa KUHETUYECKOM SHEPIUU B APYTOM;

® OIUCHIBaTh U3yYEHHBIE CBOICTBA TE U
MEXaHUYECKHUE SIBJICHUS], UCTIONb3YS
(u3nyecKue BEJIUYUHBL: CUIIA,
KMHETUYECKasi YHEPrus, NOTEHIMAIbHAs
SHEprusi, MEXaHu4eckas padbora,
MexaHu4eckasi MoiHocTh, KITJI mpu
COBEpUIEHUH PabOThI C UCIOIb30BAaHUEM
IIPOCTOTO0 MEXaHU3Ma; IIPU ONMCAHUU
IIPABUJIbHO TPAKTOBaTh PU3NUYECKUI
CMBICJI MCTIOJIb3YEMBIX BEJIMYMH, UX
0003Ha4YEeHUSI U €MHUIIBI U3MEPEHUS,
HaXOJAUTh (POPMYJIbI, CBSA3bIBAIOIINE
JAaHHYIO (PU3UYECKYIO BETUUYHHY C
JPYTUMU BETMYMHAMU, BBIYUCIIATD
3HA4YCHHUE (PU3MUECKOU BEITUYUHBI;

® AHAJIM3HUPOBAThH CBOMCTBA TEI,
MEXAHUYECKUE SIBJICHUSI U ITPOLIECCHI,
UCIIOJIB3YS (PU3NYECKUE 3aKOHBI: 3aKOH
COXPaHEHHUs SHEPTUH; IPU ITOM
pa3anyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U €r0 MaTEMAaTUYECKOE
BbIpaXXECHHE;

e peuiaTh 3a/1a4H, UCIONb3Ys (hU3NUECKHe
3aKOHBI (3aKOH COXPAHEHMsI SHEPTUN) U
(dbopMyIIBI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI (KMHETHYECKas SHEPTrus,
MOTEHLMaIbHAas SHEPrus, MeXaHu4decKas
paboTa, MexaHH4eckass MOIHOCTH, KI1/]
IIPOCTOr0 MEXaHU3Ma, YCIOBUE
paBHOBECHS CUJI HA pblYare, MOMEHT
CHWJIBI): Ha OCHOBE aHaJIn3a YCIOBUS
3a/1a4M 3alMCBIBATh KPATKOE YCIIOBUE,
BBIIETIATH PU3NYECKUE BEIMYMHBI, 3aKOHBI
U GOopMyIIbl, HEOOXOAUMBIE TS €€

® CIIOJIb30BaTh 3HAHUS O
MEXaHUYECKUX SBJIICHUSX B
MTOBCEIHEBHOM KU3HU IS
obecrnieueHns 6€30MacHOCTH MPU
oOpamieHuu ¢ npudopamu u
TEXHUYECKUMHU yCTPOUCTBAMU, AJIS
COXpaHEHHS 3[I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO NMOBEACHHUS B
OKpY>Karollel cpejie; NPUBOIUTh
IPUMEPBI TPAKTUIECKOTO
UCTIOJIb30BaHUs (PU3MUECKUX 3HAHUH O
MEXaHUYECKUX SIBICHUSAX U
(U3HUECKUX 3aKOHAX;

® pa3IuYaTh TPAHUIIEI MPUMEHIUMOCTH
(u3MUeCKUX 3aKOHOB, TOHUMATh
BCEOOIIHNIT XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH
COXpaHEHHS MEXaHUIECKON SHEPTHH);
HaXOWTh aJIEKBATHYIO MPEJIOKEHHON
3aade (pU3NIECKyI0 MOJIENb,
pazpemiaTh MpobdIeMy Kak Ha OCHOBE
MMEIOIINXCSI 3HAHUH 110 MEXaHUKE C
UCTIOJ30BaHUEM MAaTEeMaTUYECKOTO
ammapara, Tak U Ipy TIOMOIIH METOJIOB
OLIEHKHU




peLeHus], IPOBOJAUTH PAaCUEThl U
OLICHUBATh PEAJIBLHOCTD I10JYyYEHHOTO
3HaueHUs! PU3NYCCKON BETUIHHEI.

Oo0o0maromniee
NOBTOpPeHHE
8 ki1ace
No Tema OO0yuaromuiicss Hay4YnuTCs OOyuaromuiics MOJYyYUT BO3MOKHOCTh

HAaY4YNUTHCA

TenJioBLle IBJICHUA | o

pacro3HaBaTh TEIIOBBIC
SBIICHUS U OOBSICHATH Ha Oa3ze
UMEIOIINXCS 3HAHUI OCHOBHBIC
CBOWCTBA UJIM YCJIOBHSI IPOTEKAHUS
ITHX SIBIICHUH: TUPPy3ns,
U3MEeHeHHue o0beMa Tell MpH
HarpeBaHuu (OXJIaXJAECHUN),
OoJbIIas CKMMAEMOCTh T'a30B,
Maiasi CKUMaeMOCTb KHUJIKOCTEH U
TBEP/IbIX T€J; TEIUIOBOE PaBHOBECHUE,
UCTIapeHne, KOHICHCAIHS,
IUIaBJICHUE, KPUCTAJUIM3ALINS,
KUTICHHE, BIAXXHOCTh BO3yXa,
pas3yInYHbIe CIIOCOOBI
TETUTOTIepeIaun
(TEerIonpoOBOJHOCTh, KOHBEKIIMS,
U3JTy4YEHHUE), arperaTHbIe COCTOSTHUS
BEIIIECTBA, MTOTJIOIIEHUE SHEPTHH
NIPY UCTIAPEHUH YKUJKOCTH H
BBIJICJIEHUE €€ TPU KOHJICHCAIH
napa, 3aBHCHUMOCTb TeMITEPATYPHI
KUTIEHUSI OT JJaBJICHUS,;

® ONMCHIBaTh U3YYEHHbBIE CBOIMCTBA
TEJ ¥ TEeTUIOBBIC SIBJICHUS,
UCTIONB3YS (PU3NUECKUE BEIMUUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
SHEPTusl, TEMIEepaTypa, yaelbHas
TETUTOEMKOCTh BEUIECTBA, YACTbHAS
TEIUIOTA TUIABJICHHUS, YAeTIbHAs
TEIUI0Ta MapooOpa3oBaHuUs,
yJlebHas TeII0Ta CTOPaHHs
TOIINBA, KOA(PGUIUEHT MOJIE3HOTO
JIeMCTBUS TETIJIOBOTO JIBUTATEIS;
NIPY OTIMCAaHHUHU TIPABUIIBHO
TPaKTOBATh (PU3MUECKUI CMBICI
UCTIOJIB3YEMBIX BEITMUWH, UX
0003HAYEHUS U €IUHULLI
U3MEPEHUs, HAXOAUTh (OPMYJIBI,
CBSI3bIBAIOIIME TAHHYIO
(GU3NYECKyI0 BEITUYNHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HAYCHUE

® UCIOJb30BATH 3HAHUS O TEIUIOBBIX
SIBJICHUSIX B TIOBCEHEBHOMN JKU3HU IS
obecrieyeHust 6€30MaCHOCTH MIPH
oOparieHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHUsI 3J0POBBS U COOIIOICHHS
HOPM 5KOJIOTUYECKOTO TIOBE/ICHUS B
OKpYXXarollen cpejie; MPUBOANUTD
IPUMEPBI SKOJIOTUYECKHUX TTOCIIEACTBUI
paboTHI IBUTATENCH BHYTPEHHETO
CTOpaHUsl, TETIOBBIX U
THPO3JIEKTPOCTAHIINH;

® pa3IMYyaTh IPaHULBI IPUMEHUMOCTH
(U3NIECKUX 3aKOHOB, TOHUMATh
BceoOmuii Xxapakrep yHIaMeHTaIbHbIX
(U3NIECKUX 3aKOHOB (3aKOH COXpPaHEHUS
SHEpPI'uHy B TEIJIOBBIX Mpoleccax) U
OTPaHUYEHHOCTH MCIIOJIb30BAHMS
YaCTHBIX 3aKOHOB,;

HaXO/IUTh aJIEKBATHYIO NPEITIOKEHHON
3aaue GU3NYECKYI0 MOJENb, pa3penaTh
mpobJIeMy KaKk Ha OCHOBE MMEIOIIUXCS
3HaHUH O TEIUIOBBIX SIBICHHSX C
WCTIOJIH30BAHUEM MAaTEMAaTHIECKOTO
anmapara, Tak U Ipy IOMOIIH METOJIOB
OIICHKH.




(bU3UYECKOI BETUYNHBL;

® AQHAIM3UPOBATH CBOMCTBA TEIl,
TEIUJIOBBIC SIBJICHUS U IIPOLECCHI,
UCTIOJIb3YSl OCHOBHBIE MTOJIOKEHHS
ATOMHO-MOJIEKYJISIPHOT'O YUEHUS O
CTPOCHUU BEIECTBA U 3aKOH
COXpaHEHHUSI SHEPTUH;

® pas3NUYaTh OCHOBHBIE MPU3HAKH
U3YYEHHBIX (PU3UYECKUX MOJETeH
CTPOEHHUS Ta30B, KHUJIKOCTEH U
TBEPJBIX TEI;

® [PUBOJUTH IPUMEPHI
MPAKTUYECKOT0 UCTIOIb30BAHUS
($u3nUecKrX 3HAHUH O TETIIIOBBIX
SBIICHUSX;

® pemiaTth 3aJ1a4u, UCIOIB3Ys
3aKOH COXpPaHEHUs YDHEPTUH B
TEIUIOBBIX Ipoleccax u GopMyIbl,
CBSI3BIBAIOIINE (PU3HUCCKUC
BEJIMYMHBI (KOJIMYECTBO TEIJIOTHI,
TeMIIeparypa, yaeabHast
TEIUIOEMKOCTh BEIIECTBA, yeIbHAS
TEIUIOTA TUIABJICHUS, YACTbHAS
TEIUI0Ta MapooOpa30BaHuUS,
yIleNbHas TeTJIOTa CTOPAHHS
TOIJINBA, KO3 PULIUEHT MOJIE3HOTO
NIeMCTBUS TETIJIOBOTO JIBUTATEINSA): HA
OCHOBE aHAJIN3a yCJIOBHUS 3a7aul
3aMMCBIBATh KPATKOE YCIOBHE,
BBIJICJIATh (PU3NUECKUE BEIMUHHBI,
3aKOHBI U POPMYJIBI, HEOOXOIUMBIE
JUIs €€ PeleHMs], IPOBOIUTh
pacueThl M OIIEHUBATh PEATbHOCTh
HOJYYEHHOT0 3HaYEeHHUS
(U3HYECKON BEJIMUUHBI.

JleKTpUYeCcKHue
ABJICHUSA

® pACIIO3HABAaTh MIEKTPUYECKUE
SBJICHUS U OOBSCHATH Ha OCHOBE
UMEIOUINXCS 3HAHUH OCHOBHBIE
CBOICTBA UJIN YCJIOBUS TPOTEKAHUS
ATHUX ABJICHUMN: SJIEKTPU3ALIMS TET,
B3aMMOJEHCTBHE 3aps/I0B,
AJIEKTPUYECKHUI TOK U €ro IEUCTBUS
(TeraoBoe, XUMUYECKOE,
MarHuTHOE), AefcTBHE
IIEKTPUYECKOTO I0JIsI Ha
3apSKEHHYIO YacTHILY.

® COCTaBJISITh CXEMBI
IEKTPUYECKUX LIETIEH C
MIOCJIEIOBATEIbHBIM 1
NapajuIeIbHBIM COEIMHEHNEM
3JIEMEHTOB, pa3nyas yCIOBHbBIE

® 1CIIOJIB30BaTh 3HAHUS 00
NIEKTPUUECKUX SIBJICHUSX B
MTOBCETHEBHOM JKU3HU TSI 00ECTICUSHHST
0€30IaCHOCTH IIPU OOPAILEHUH C
npuOOpaMH U TEXHHYECKIMH
YCTPOHCTBaMH, JIJIsl COXPAHEHUS
3JI0POBBS U COOJTIOICHUSI HOPM
HKOJIOTUYECKOTO ITOBE/ICHUS B
OKpY>Karolleu cpee;

® pa3IMYaTh TPAHMIIBI TPAMEHUMOCTH
(u3NYEeCKUX 3aKOHOB, TIOHUMATh
BceoO1Iuil XapakTep PpyHAaMEHTaTIbHBIX
3aKOHOB (3aKOH COXPaHEHUs
AJIEKTPUIECKOTO 3apsia) U
OTPaHUYEHHOCTH MCIIOJIb30BAHMS
YaCTHBIX 3aKOHOB (3akoH Oma Juist




0003HauEHHSI STIEMEHTOB
NEKTPUUECKUX Lenel (MICTOUHUK
TOKA, KJII04, PE3UCTOP, PEOCTaT,
JAMITOYKa, aMIIEPMETP, BOJILTMETP).
® OIIMCBHIBATH U3YYCHHBIE CBOWCTBA
TEJ U JIEKTPUUYECKUE SIBICHUS,
UCNONb3Ys GU3NYECKUE BEJIINUMHBIL:
ANEKTPUYECKUN 3apsij, CUia TOKa,
JNEKTPUYECKOE HAIIPSHKEHUE,
AIIEKTPUYECKOE CONPOTHUBIICHUE,
YIEIbHOE CONPOTUBIICHHE
BElIECTBA, padoTa 3IEKTPUUECKOTO
TOKa, MOLIHOCTb TOKa; IIPU
ONKMCAHUU BEPHO TPAKTOBATH
(bu3n4ecKuil CMBICI UCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U
€VHMIIBI U3MEPEHUS; HAXOIUTh
(bopMyJibl, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKyI0 BETUUNHY C APYTUMHU
BEJIMYNHAMU.

® AQHAIM3UPOBATh CBOMCTBA TEII,
ABJICHUS U TPOLIECCHI, UCIIOJIB3Ys
(u3nyecKue 3aKOHBI: 3aKOH
COXPaHEHHUs IEKTPUYECKOTO
3apsna, 3akoH OMa i ydacTka
uenu, 3akoH Jxoynsa-JIenna; npu
ATOM Pa3INyaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U €r0
MaTeMaTUYeCKOE BhIpaXKEHHUE.

® [IPUBOAUTH IPUMEPHI
IIPAKTUYECKOT 0 UCTIOIb30BaHUS
(bu3nyecKux 3HaHU 0
IIEKTPUYECKUX SBIICHUAX

e pemark 3aJa4M, UCIOJIb3Ys
¢uznyeckue 3akoHbI (3akoH OMa
JUISl y4acTKa LeMnu, 3aKoH Jxoyis-
Jlennia) u hopMyIbl, CBSA3BIBAIOIINE
¢u3nueckre BeTUUMHBI (CUiIa TOKa,
JEKTPUYECKOE HaIPsHKEHUE,
IIEKTPUYECKOE CONPOTHUBIIEHUE,
yII€TIbHOE COMPOTHUBIICHNE
BEIIIECTBA, paboTa 3IEKTPUYECKOTO
TOKa, MOIIHOCTh TOKa, (hOPMYJIIbI
pacueTa 3JIeKTPUIECKOro
COTIPOTUBIICHUS TIPU
MOCJIEA0BATENBHOM U
napajuIeIbHOM COETMHEHUU
IIPOBOJHMKOB): HA OCHOBE aHAIN3a
YCIIOBUS 3aJ]a4 3aIIACHIBATh
KpaTKO€E YCJIOBUE, BBIJIEIATh
(u3nueckre BeIUYHHBL, 3aKOHbBI U
(dopMyIbl, HeOOXOAUMBIE ISl €¢

ydacTka 1enu, 3akoH /[xoymnsa-JIenna u
ap.);

® UCIOJb30BaTh PUEMBI IOCTPOCHUS
(bu3NYECKUX MOJETICH, IOUCKa 1
(OpMyYIMPOBKH J10Ka3aTEIbCTB
BBIIBUHYTHIX TUIIOTE3 U TEOPETHUECKUX
BBIBOJIOB HA OCHOBE SMIIUPUYECKH
YCTAHOBJICHHBIX (DAaKTOB;

HaXOJUTh aJICKBaTHYIO IPEJI0KEHHON
3a1aue GU3NIECKYI0 MOJIETb, pa3periaTh
npo0seMy Kak Ha OCHOBE UMEIOLIUXCS
3HaHUH 00 NEKTPOMArHUTHBIX SBJICHUSIX
C UCIIOJIb30BaHUEM MAaTEMaTHYECKOTO
ammapara, Tak U Ipy TIOMOIIA METOJIOB
OLIEHKHU.




pelIeHus, IPOBOJUTH PACUETHI U
OLICHUBATh PEAIbHOCTD
MOJIY4YEeHHOTO 3HAYEHUS
buznyecKoil BETUYHHBI.

DJIeKTPOMArHUTHbIE
sIBJICHUS

® pacrno3HaBaTh
3JICKTPOMArHUTHBIC SIBJICHUS U
OOBSACHATH HA OCHOBE UMCIOIIUX CS
3HaHUM OCHOBHBIC CBOMCTBA WJIH
YCIJIOBHS IPOTEKAHUS ITUX SIBIICHUM:
B3aMMOJICHCTBHE MarHUTOB,
JICMCTBUE MAarHUTHOTO II0JIS Ha
IIPOBOJIHUK C TOKOM U Ha
JBIDKYIIYIOCS 3apSKEHHYIO
YacTUILy, IEHCTBHUE FJIEKTPUUECKOTO
MOJIsI Ha 3apsHKCHHYIO YaCTHILY.

® OMKCHIBATh U3YUYCHHBIE CBONCTBA
TEJ ¥ DJICKTPOMAarHUTHBIC SIBJIICHHS.
® aHAIM3WPOBATh CBOMCTBA TEII,
AJIEKTPOMArHUTHBIC SIBICHUS U
MIPOIIECCHI.

MPUBOAUTH MPUMEPHI
MPaKTUYECKOT'O UCIIOIb30BaHUS
(bu3nyecKux 3HaHUH 0
ANEKTPOMATrHUTHBIX

® ICIIOJIB30BATh 3HAHMS 00
AJIEKTPOMATHUTHBIX SBJICHUSX B
MMOBCETHEBHOM JKU3HM JIJIsI 00CCTICUCHUS
0€301acHOCTH MPU 0OPAIEHUH C
npubopamMu U TEXHHYECKUMHU
YCTPONCTBAMH, JIJIsl COXPAHEHUS
3JI0POBbSI U COOJIIOICHUS HOPM
9KOJIOTUYECKOTO IMOBEICHUS B
OKpY>Karollel cpelie; NPUBOIUTh
IPUMEPHI BIUSHUSI AJIEKTPOMArHUTHBIX
U3ITy4eHUH Ha KUBBIC OPraHU3MBI;

® HCIIOJIB30BATh MIPUEMBI TIOCTPOCHUS
(GU3NYECKUX MOJICIICH, TIOUCKA U
(OpMYIHPOBKH JTIOKA3aTEIHCTB
BBIJIBUHYTBIX TUIIOTE3 U TECOPETHYCCKIX
BBIBOJIOB HA OCHOBE AIMITUPHUECKU
YCTAHOBJICHHBIX (DaKTOB;

HAXOJWTh aJICKBATHYIO MPEJIOKCHHON
3aaue GU3NICCKYIO MOJICIh, pa3peniaTh
mpobJIeMy Kak Ha OCHOBE MMEIOIIUXCS
3HaHUH 00 AIEKTPOMArHUTHBIX SBJICHUSIX
C MCIOJIb30BaHUEM MAaTEMaTHUECKOTO
amrmapara, Tak U Ipy TIOMOIIH METOJIOB
OLICHKH.

CBeToBbBIC ABJICHUA

® Dpacro3HaBaTh CBETOBBIC SBJICHUS
U OOBSICHATH HA OCHOBE UMEIOIIUXCSI
3HAaHUM OCHOBHBIE CBOMCTBA WIJIH
YCIIOBHSI TPOTEKAHUA 3TUX SIBJICHUM:
MPSAMOJIMHEMHOE PacpOCTPAHEHUE
CBETa, OTpPaXCHUE W MPEIOMIICHUE
CBETa, JUCTIEPCHS CBETA.

® JCIOJIb30BaTh ONTHYECKHE
CXEMBI JUTSt MOCTPOEHUS
HN300paKEHUI B TJIOCKOM 3€pKaje u
coOuparoriei JTuH3e.

® OMNNCHIBATh U3YYECHHbBIE CBOWMCTBA
U SIBJICHHSI, WCTIONB3Yys (PU3HUECKHUE
BEJIMUMHBI: (JOKYCHOE PacCTOSHUE U
ONTHYECKass CWia JIUH3BIL, TIpH
ONUCaHUU BEPHO TPaKkTOBaTh
(UBUYECKUN CMBICT HCTIOIB3YEMBIX
BEJIMYMH, WX O00O3HAUeHHUS U
€IUHULBl W3MEPEHUS; HaXOIUTh
(dbopMyITbI, CBSI3BIBAIOLIUE JTaHHYIO
bu3NYEeCKyI0 BEIUYUHY C JPYTHMMHU
BEJTMYMHAMU.

® JCIOJIb30BaTh 3HAHHUS O CBETOBBIX
SIBJICHUSIX B TIOBCEAHEBHOM JKWU3HU IS
COXpAaHEHHUs 3JI0pPOBbS M COOJIOJACHUS
HOPM DKOJIOTMYECKOTO TOBEICHHS B
OKpY>Karolleu cpere;

® JCIOJIb30BaTh TMPUEMBI
¢buznueckux  Mojenel, ToHMCKa U
hopmMyTupOBKHU JI0KA3aTeNIbCTB
BBIJIBUHYTBIX THUIIOTE3 U TEOPETHUYECKUX
BBIBOIOB Ha OCHOBC OMITUPUYICCKHA
YCTaHOBJICHHBIX (DAKTOB;

HaxOJUTh JIEKBATHYIO IIPEIOKEHHON
3aadye pU3NIECKyr0 MOJIeNb, pa3periaTh
pobieMy Ha OCHOBE UMEIOIIIHUXCS
3HaHUU O CBETOBBIX SIBJICHUSIX.

HIOCTPOCHHSI
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® aHANMU3UPOBATh CBOMCTBA TET,
ABJICHUSA W TIIPOLCCChI, HCIOJIb3YA
buznueckue 3aKOHBI: 3aKOH
IPSIMOJIMHENHOTO PaclpoCTpaHEHUS
CBETa, 3aKOH OTPaKEHUS CBeETa,
3aKOH IPEJIOMIIEHHUS CBETA.

® [IPUBOJUTH HpHUMEPEI
MPAKTHYECKOTrO UCIIOJIb30BaHUs
(GU3HYECKUX 3HAHUH O CBETOBBIX
SBIICHUSX

e pemiath  33/Jayd,  HCIOJb3YA
¢dusnueckue 3aKOHBI (3aKoH
MPSIMOJIMHEMHOTO paclpoCTpaHEHUS

CBETa, 3aKOH OTPaK€HUS CBETa,
3aKOH TMPENIOMIIEHUSI CBETa) W
bopmyIbI, CBSI3BIBAIOIIME

¢dusnueckue BenUMUUHBI (POKyCHOE
paccTosiHUE€ W ONTHYECKas CHIIa
JIMH3bI): HA OCHOBE aHAJIN3a yCIOBHUS

3a1a4u 3aIIUCBIBATh KpaTkoe
yCIOBHME, BBIIEIATH  (U3UUECKUE
BEJIMYMHBI, 3aKOHBI M (HOPMYIIbI,

HeO6XOI[I/IMHe 1 €€ PCUHICHHA,
MMpOBOAWUTL pacCyYCTbl M OLCHHUBATH
PCAIBHOCTD MOJYUYCHHOTO 3HAYCHUS

(U3UYECKON BEIIMUMHBI.

Oo6o0maroiee
NOBTOpeHHE
9 kJaacc
Ne Tema OOyyaromuiicst HaydnuTCs OOyuaromuiics MoJIy4uT
BO3MOKHOCTb HAYUYHUThCSI
1 | Mexanuyeckue - pacro3HaBaTh MEXAaHUYECKHUE SIBJICHUS - MCIIOJIb30BAaTh 3HAHUS O
SIBJICHHS H OOBACHATH HA OCHOBE HUMEIOIIMXCS MEXaHUYECKUX SIBJIEHUSIX B
- 3aKOHEBI 3HAHU OCHOBHBIE CBOMCTBA WJIM YCJIOBHS | TOBCETHEBHOM KU3HU IS
B3aNMOJICHCTBHUS MPOTEKAHUS ITUX SBIICHUI: paBHOMEpHOE | oOecrieueHns 6€30MacHOCTH MpH
W IBUKEHUS TEJl Y HEpaBHOMEPHOE JIBIKCHHUE, oOpareHuu ¢ mpudbopamu u
- Mexanuueckne PaBHOMEPHOE U PAaBHOYCKOPEHHOE TEXHUYECKUMH YCTPOUCTBAMHU, JIJIsi

Kosie0aHus U
BOJIHBL. 3BYK

HpﬂMOHHHeﬁHOG JBHXKXCHUC,
OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JIBUOKEHHS, CBOOOJHOE MaJicHUE TeE,
PaBHOMEPHOE JIBU>KEHHE T10
OKPY>KHOCTH, B3aUMOJICHCTBUE TET,

PCAKTUBHOC IBUKCHUC, KoJie0aTelIbHOe

JBUKEHHE, PE30HAHC, BOTHOBOE
JBUKEHUE (3BYK);

- OIIMCBhIBATh U3YUCHHBIC CBOMCTBA TEII U

MCXAaHUYCCKHC ABJICHHSA, NCTIOJIb3YA

COXpaHEHUS 3/I0POBBS U COOITIOICHUS
HOPM 3KOJIOTHYECKOTO TTOBEJCHHUS B
OKpY>Karolllen cpelie; NpUBOIUTh
MIPUMEPHI IPAKTUUECKOTO
WCTIOIB30BaHMs (PU3MUECKUX 3HAHUH O
MCXaHHYECKUX SBICHUIX U
(hU3MIECKUX 3aKOHAX; TPUMEPHI
HCIIOJIB30BaHMS BO300OHOBIIIEMBIX
HWCTOYHHUKOB SHEPTUHU; SKOJIOTUUECKUX
MOCJICICTBUM UCCIICOBAHUS
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(u3nYecCKre BETMYUHBIL: MTYTh,
NepeMeIeHue, CKOpoCTh, YCKOPEHHUE,
nepro;] 0OpaleHus, Macca Tela, Chiia
(cwita TspKecTH, cuiia YIpyrocTH, CHila
TPEHUSs1), UMITYJIbC Tela, KHHETUYECKas
SHEprus, NOTCHIMAIbHAsA SHEPTHUs,
MeXaHu4deckas paboTa, cCuia TPeHHs,
aMIUTUTYJa, IEPUOJ U 4acToTa
KoJieOaHUH, JIMHA BOJHBI U CKOPOCThH €€
pacnpoCTpaHEeHUS; PU ONUCAHUU
MIPABWJIBHO TPAKTOBATh PU3NICCKUI
CMBICJI UCIIOJIb3YEMbIX BEJIMYUH, UX
0003HAYCHHSI U SIAMHUIIBI H3MEPCHUS,
HaXOJUTh (OPMYJIbI, CBSA3BIBAOIINE
JTaHHYIO (PU3UYECKYIO BETUYHUHY C
JPYTUMU BETUYMHAMU, BBIUUCIIATH
3HaYeHUE PU3NICCKON BEITMYUNHBI,

- AaHAJIN3UPOBATh CBOMCTBA TEll,
MEXaHUYECKHE SBJICHUS U MPOIIECCHI,
UCIIOJB3YS (PU3HUYECKUE 3aKOHBI: 3aKOH
COXpAaHEHUS SHEPTUHU, 3aKOH BCEMUPHOIO
TATOTEHUS, TPUHIIUI CYTIEPIIO3ULIUU CHUJI,
I, IT u III 3axonbl HeroTOHA, 3aKOH
COXpaHEHUs UMITYJIbCA, 3aKOH; IPU 3TOM
pa3nuyaTth CIOBECHYIO (OPMYITUPOBKY
3aKOHA M €T0 MaTeMaTH4eCcKoe

BBIPAKCHUC,

- pa3indaTb OCHOBHBIC IIPpHU3HAKU
HU3YUCHHBIX (1)I/I3I/ILICCKI/IX MOﬂCHCﬁZ
MaTcepurajibHasa TOYKa, HHCpLOUAJIbHAas

CUCTEMA OTCUETA;
- pemarh 3aa4u, UCIOJb3Ys PU3NUYECKUE
3aKOHBI (3aKOH COXpaHEeHHsI SHEPTHUH,
3aKOH BCEMUPHOTO TATOTEHUS, IPUHITUTI
cynepno3uuuu cud, I, Il u 11l 3akoHb!
HeroToHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3akoH ['yka, 3akoH [lackais, 3akoH
Apxumena) u GopMyIibl, CBSI3bIBAIOIINE
¢du3nuecKre BeTMIUHBI (ITyTh, CKOPOCTD,
YCKOpEHHUEe, Macca Tela, CHla, UMITYIIbC
Tena, KUHeTUYecKasi YHeprus,
MOTEeHIIMAJIbHAS SHEPT U, MEXaHUYECKas
paboTa, cuiIa TPeHHs CKOJIbKCHHUS,

K03 ULMEHT TpeHUs, aMILTUTY/a,
MEePHOJ] M YaCTOTa KOJIeOaHU, ATMHA
BOJIHBI 1 CKOPOCTb €€ pacIpOCTpaHeHus):
Ha OCHOBE aHaJIW3a yCJIOBUS 3a/1a4u
3alUChIBaTh KPATKOE yCIOBUE, BBIIEIATH
(u3nuecKre BeTHYNHBI, 3aKOHBI H
(hopMyIel, HEOOXOUMBIE NIJIsI €€
pelieHus, TPOBOUTh PacueThl U
OLICHUBATh PEAIbHOCTb IMOJTYYEHHOTO

KOCMHYECKOT'O IPOCTPAHCTB;

- pa3nMyaTh TPaHUIBI IPUMEHUMOCTH
(u3NYECKUX 3aKOHOB, IOHUMATh
BCEOOIIMI XapakTep
(yHIaMEHTAJIBHBIX 3aKOHOB (3aKOH
COXpaHEHHsI MEXaHUYECKOH YHEPTHUH,
3aKOH COXpPaHEHHUs UMITYJIbCA, 3aKOH
BCEMUPHOTO TSATOTCHHS) U
OTPaHUYEHHOCTH MCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

- HaXOJMTh aJIEKBATHYIO
IpeI0KeHHOH 3a1aue (GU3NIECKyIo
MOJI€Nb, pa3pelaTh NpodIeMy Kak Ha
OCHOBE MMEIOIUXCS 3HAHUI 11O
MEXaHUKE C UCTI0Ib30BAHNEM
MaTeMaTHYECKOro anmapara, Tak 1
IIPY TIOMOIII METOJIOB OIICHKH.
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3HaYeHUS] GU3NICCKON BETUIHUHEI.

JIEeKTPOMATrHHUT-
HblIe SIBJICHHS
DNEeKTPOMarHuTHO
e rmone

- pacrio3HaBaTh JIEKTPOMArHUTHbIE
SIBJICHUS U OOBSICHATH HA OCHOBE
HMEIOIIHUXCS 3HAHUU OCHOBHBIC CBOMCTBA
WJIM YCIIOBUS IPOTEKAHUS ITUX SIBJICHUM:
B3aHMMOJICHCTBHE MarHUTOB,
3JIEKTPOMArHUTHAs. UHAYKLIMS, IEHCTBUE
MarHUTHOTO TOJISI Ha MPOBOJIHUK C TOKOM
Y Ha JBUXKYILLYIOCA 3apsKCHHYIO
YaCTHULLy, JEUCTBUE IIEKTPUUYECKOTO
T0JIs1 Ha 3apsHKEHHYIO YacTHUILy,
3JIEKTPOMArHUTHBIE BOJIHBI,
MPSIMOJIMHEITHOE pacpoCTpaHEHUE
CBETa, OTPAXKEHUE U TIPEIIOMIICHUE CBETA,
JUCIIEpPCUsl CBETA.

- OIKUCHIBATh W3y4YEHHBIE CBOMCTBA TEI U
3JIEKTPOMAarHUTHBIE SIBJICHUS, UCIIONb3YsI
(u3HYeCKre BETMUUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
Y 9acTOTa CBETA; MPU OMTMCAHUU BEPHO
TPaKTOBaTh (PUINYECKUI CMBICIT
WCIIOIB3YEMBIX BEITUYUH, UX
0003HAYECHUS U €AMHULIBI U3MEPEHUS;
HaxOJUTh (POPMYIIbI, CBSA3BIBAIOIIINE
TaHHYIO (U3UMYECKYIO BETHUHUHY C
JIPYTUMHU BETUIMHAMU.

- AaHAJIU3UPOBATh CBOMCTBA TEll,
AJIEKTPOMArHUTHBIE SIBICHUS U
MIPOLIECCHI, UCTIONB3YS (PU3HUECKUE
3aKOHBI: 3aKOH OTPA)KEHUS CBETA, 3aKOH
MIPEJIOMJICHUS CBETA; MPU TOM
pa3auyaTth CIOBECHYIO (OPMYIUPOBKY
3aKOHa M €ro MaTeMaTU4YeCKOe
BBIpa)KEHHE.

- PUBOJIUTH MTPUMEPHI MPAKTUIECKOTO
WCIOJIb30BaHUs (PU3HUECKUX 3HAHUH O
AJIEKTPOMArHUTHBIX SIBICHUSIX

- pemiaTth 3aa4u, UCTIONb3Ys PU3NYECKUE
3aKOHBI (3aKOH OTPAKEHUS CBETA, 3aKOH
MIPEIOMIIEHUS CBETa) U (POPMYIIBI,
CBS3BIBAIONNE (PU3UICCKHE BETUIMHBI
(CKOPOCTB 3NEKTPOMArHUTHBIX BOJIH,
JUTFHA BOJIHBI M 4aCcTOTa CBETA: Ha
OCHOBE aHaJIM3a YCJIOBUS 33]1a4l
3aMMChIBaTh KPAaTKOE yCIOBUE, BBIICIATH
(u3nuecKre BeTHMUNHBI, 3aKOHBI U
(hopMyITbl, HEOOXOUMBIE NIJIs €€
pelieHus, TpPOBOUTh PacueThl U
OLICHUBATh PEANbHOCTb ITOJTYYEHHOT O
3HaueHUS! PU3NICCKON BETUIHUHEI.

- HCIIOJI30BaTh 3HAHUSI 00
3JICKTPOMArHUTHBIX SBJICHUSX B
MOBCEIHEBHOM KM3HH JIJIS
obecrieueHust 0€30MMaCHOCTH TIPU
oOparieHuu ¢ npudopamu u
TEXHHYECKUMHU YCTPOUCTBAMH, JJIS
COXPAHEHHUS 3JI0POBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOTO ITOBEACHHS B
OKpY>Karollel cpejie; NPUBOIUTh
HPUMEPBI BIUSHUS
ANIEKTPOMATrHUTHBIX U3TyYCHUH Ha
JKUBBIC OpPraHU3MBblI;

- pa3nu4aTh TPAHUIBI TPAMCHIMOCTH
(U3HYECKUX 3aKOHOB, TOHMMATh
BCEOOIMI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCThH UCTIOJIB30BaAHUS
YACTHBIX 3aKOHOB;

- HCIIOJIB30BATh IPUEMBI TOCTPOCHUS
(U3HYECKUX MOJICNICH, TIOUCKA U
(hOpMYIIUPOBKH JI0KA3aTEILCTB
BBIJIBUHYTHIX THUIIOTE3 U
TEOPETUYECKHUX BHIBOJIOB HA OCHOBE
SMIUPHUUYECKU YCTAHOBIIEHHBIX
(akToB;

- HaXOJIUTh a/ICKBaTHYIO
MIPEITIOKEHHOM 3a/1aue (PU3NIECKYIO
MOJIeNb, pa3pemniaTs IpodieMy Kak Ha
OCHOBE UMEIOIIUXCS 3HAHUH 00
ANEKTPOMATrHUTHBIX SIBJICHUSIX C
HCIIOJIE30BAHMEM MAaTEMATUYECKOTO
amnmapara, Tak v pu IMOMOIIN
METOJIOB OILICHKH.

13




KBanroBbie
sIBJICHUS

- Crpoenue aToma
Y aTOMHOTO si/ipa

- pacro3HaBaTh KBAaHTOBbIC SIBJICHUS U
OOBSICHATH HA OCHOBE UMEIOLIUXCSI
3HAHWK OCHOBHBIE CBOMCTBA WJIN YCIIOBUS
MIPOTEKAHUS ITUX SIBJICHUM:
€CTECTBEHHAsI U UCKYCCTBEHHAs
PaZMOaKTUBHOCTD, O-, - U Y-U3TydeHHUS,
BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
M3IIy4E€HHS aTOMA;

- OIKUCHIBATh U3yYEHHbIEC KBAHTOBBIC
SIBJIGHUS, UCTIOJIBb3Ys PU3NYECKUE
BEJIMYMHBI: MACCOBOE YUCJIIO, 3apPsI0BOE
YUCJIO0, IEPUOJ NTOJIypaCHad, SHEPTUS
(hOTOHOB; TIPY ONMCAHUY TPABHIHLHO
TPaKTOBaTh (PUINYECKUI CMBICIT
WCIIOIb3YEMBIX BEITUYUH, UX
0003HAYECHUS U €AMHULIBI U3MEPEHUS;
HaXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BETUYHUHY C
JPYTUMU BETUYMHAMU, BBIUUCIIATH
3HaYeHUE (PU3NICCKON BEITHMYUNHBI,

- AaHAJIU3UPOBATh KBAHTOBBIC SIBJICHUS,
UCIIOJB3YS (PU3HUYECKUE 3aKOHBI U
MIOCTYJIAThl: 3aKOH COXPAHEHMS SHEPIUH,
3aKOH COXPaHEHHUS JIEKTPUUECKOTO
3aps/ia, 3aKOH COXPAHEHHsI MaCCOBOTO
YHUCIIa, 3aKOHOMEPHOCTH U3IIYYCHHS U
MOTJIOIIEHUS] CBETA aTOMOM, ITPU 3TOM
pa3anyaTth CIOBECHYIO (OPMYIUPOBKY
3aKOHa M €ro MaTeMaTUYEeCKOe
BBIpaXCHHUE;

- pa3nyaTh OCHOBHBIE IPU3HAKU
TJIaHETAPHOM MOJIEJIM aTOMa, HyKJIOHHOU
MOJIEJIM aTOMHOTO S/pa;

- PUBOJIUTH TIPUMEPHI TIPOSIBIICHUS B
MPUPOJIE U TPAKTUYECKOTO
WCIIOIB30BaHUSI PATUOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEaKIIHiA,
CIIEKTPaJILHOIO AHAJIN3A.

- CTIOJIb30BATh NOJYYECHHBIC 3HAHUS B
HIOBCETHEBHOM KHU3HU TIPH
oOparieHuu ¢ npudopamu u
TEXHHYECKHMH YCTPOICTBAMH
(CYeTYMK MOHUBUPYIOIINX YaCTHII,
JO3UMETD), VIl COXPAHEHHS 37I0POBbSI
U COOTIOICHUS] HOPM KOJIOTHUYECKOTO
HIOBE/ICHHS B OKPY)KaIOIIEH cpene;

- COOTHOCHUTH SHEPTHIO CBSA3H
aTOMHBIX siJIep C Ae(heKTOM MacCHl;

- IPUBOJUTDH TIPUMEPHI BIHSHUS
PaaOaKTUBHBIX U3Ty4YE€HHH Ha KHUBbIC
OpTaHU3MBbI; TIOHUMATh IPHHIIUT
JEUCTBHSA JO3UMETPA U Pa3INyaTh
YCJIOBUSI €r0 MCIOIb30BaHHUS;

- IOHUMATh SKOJIOTHYECKHE
po0JieMbl, BOZHUKAIOIIHUE ITPU
UCTIOJIb30BaHUH aTOMHBIX
ANIEKTPOCTAHLIUH, U ITyTH PELICHUS
3THX MPOOIIEM, TEPCTIEKTUBEI
YICTIONIb30BaHUSI YIIPABISIEMOTO
TEPMOSAEPHOTO CHHTE3A.

9J1eMeHTBI
aCTPOHOMMH
- CTpoeHue u
9BOJIFOIHS
Bcenennoi

- YKa3bIBaTh HAa3BaHUs IJIAHET
ConHEe4YHOW CHCTEMBI; Pa3andarh
OCHOBHBI€ MTPU3HAKU CYTOYHOTO
BpaIIeHUs 3BE3THOTO HeOa, IBIKECHUSI
Jlynsl, ConHIIa ¥ TUTAHET OTHOCUTEIBHO
3BE31;

- IOHUMATh PA3JIUYU MEKITY
TEITUOIEHTPUYECKON U T€OLIEHTPUYECKON
CUCTEMaMHU MHUpa

- YKa3bIBaTh 00II1Ee CBONWCTBA U
OTJIUYHS TIAHET 36MHOM TPYIIITBI U
IJIAHET-TUTaHTOB; MAJIbIX TEJ
CoOJIHEYHOM CHCTEMBI U OOJIBIITIX
IJTAHET; MOJIb30BaThCs KapTon
3BE3/IHOTO HeOa Impu HAOII0IEHUIX
3BE3JHOT0 HeOa;

- pa3au4aTh OCHOBHEIC
XapaKTePUCTHUKH 3Be3]1 (pa3mep, IBET,
TeMIIepaTypa) COOTHOCHUTH I[BET
3BE3/IbI C €€ TEMIIEPATYPOH;

- pa3nuyaTth TMIOTE3bI O
npoucxoxaeHun ConHeuHOon
CUCTEMBI.
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Iliianupyemble pe3yabTaThl H3yYeHUsI Kypca GU3MKN OCHOBHOM IIKOJIbI:

BuvinyckHuk Hayuumcsa ucnoib308ams mepmMuHbl. usuieckoe aeienue, husuyeckull 3aKoH, eujecmao,
83aumooelicmaue, d1eKmpuiecKoe noje, MacHUmHoe noe, 80JHd, Amom, AMOMHOe 0PO, UOHUSUPYIOuUe
U3IYy4eHus

Buvinycknuk noyuum 603M0MHCHOCHLb:

ROHUMAMb CMbBICI PUUYECKUX 6eTUYUH: NYMb, CKOPOCTb, YCKOPEHHE, Macca, INIOTHOCTb, CUJIA,
JlaBJIEHUE, MMITYJbC, paboTa, MOIIHOCTb, KHMHETHYECKAas HSHEpPrus, MOTEHLUAIbHAs SHEPIusd,
KO3 PULMEHT TOJE3HOTO JNeHCTBUS, BHYTPEHHSS SHEPTHsi, TEMIIEpaTypa, KOJIUYECTBO TEIIOTH,
yJllelbHas TEIJIOEMKOCTb, BIaKHOCTh BO3/lyXa, NEKTPUUECKUH 3aps], CHa JJIEKTPUUECKOrO TOKa,
AIIEKTPUYECKOE  HANpPsDKEHUE, AJIEKTPHUUECKOE  COMpPOTHBIEHHE, padoTa ¥ MOIIHOCTh
JIEKTPUUECKOr0 TOKA, (POKYCHOE PACCTOSTHUE JTMH3bI

nonumame cmuicn Qusuueckux 3axonoe. Ilackans, Apxumena, HploToHa, BceMHPHOIo
TATOTCHHS, COXPAHCHUSI UMITYJIbCA M MEXaHUYECKON SHEPTUH, COXPAHEHHS SHEPTHU B TEITJIOBBIX
npoleccax, COXpaHEHHUs HJIeKTpUyYeckoro 3apsaa, Oma Juid ydacTKa 3JIEKTPUYECKOM Iiemnwu,
Jxoyns—IJleHua, npssMOJIMHENHOTO pacpOCTPAHEHUS CBETA, OTPAKECHUS CBETA;

onucvlgams u 00bACHAML Qu3uyecKue A61eHUA: PABHOMEPHOE MPSAMOJIUHEHHOE ABU)XKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE [BHXXEHME, Mepenady MAaBICHHUS >KUAKOCTSIMHM U ra3aMi,
IUTaBaHUE TeJl, MEXaHMYECKHe KoJieOaHusl U BOJIHBI, AU(QY3H1I0, TETIIONPOBOAHOCTD, KOHBEKITHIO,
U3JIy4YeHue, UcrapeHue, KOHJEHCALUIO, KUIEHUe, TUIaBJIeHUEe, KPUCTAIUIM3ALUIO, SIEKTPU3ALUI0
TEJN, B3aUMOJCHCTBHE DICKTPUYECKHX 3apsAlIOB, B3aUMOJCHCTBHE MAarHUTOB, JICHCTBHE
MarHUTHOTO IOJISl Ha MPOBOJHMK C TOKOM, TEIUIOBOE JEHCTBHE TOKa, 3JIEKTPOMATHUTHYIO
WHIYKINIO, OTPAKEHUE, TPEIOMIICHUE U TUCIIEPCHIO CBETA;

ucnonv3oeams uuueckue npudOpvl U UIMEPUMENbHbIE UHCHMPYMEHMbL O/ U3MEPEeHUs
duszuueckux eenuuun: PacCTOSHUS, TPOMEXKYTKA BpPEMEHHM, MAacChl, CHJIbI, JaBICHMS,
TEMIIepPaTyphl, BIAKHOCTH BO3yXa, CHJIBI TOKA, HANPSDHKEHHS, HIEKTPHUECKOTO COMPOTHUBIICHHS,
paboThl U MOUTHOCTH JIEKTPUUYECKOTO TOKA

npeocmagnamey pe3yibmamol UMEPEHUI C NOMOWbI0O MAdIuY, 2paguKkos u 6vlAe1IAMb HA
IMOIl 0CHOBE IMNUPUYECKUE 3A6UCUMOCIU: TIYTU OT BPEMEHU, CUJIbl YIIPYTOCTH OT YJUIMHEHUS
IOPY)KUHBI, CHJIBI TPEHHUS OT CHUJIbl HOPMAJIbHOTO JaBJIEHUs, MepHoAa KojeOaHU MasTHUKA OT
JUTMHBI HUTH, TIEpHO/Ia KOJIeOaHUH Tpy3a Ha MPYKUHE OT MACCHI TPy3a U OT JKECTKOCTH TPY>KUHBI,
TEMIIepaTypbl OCTHIBAIOIIETO Tejla OT BPEMEHH, CHJIbI TOKa OT HAalPsKEHHS Ha y4acTKe IeNH, yria
OTpaKEHHsI OT yIJIa Ma/ICHUs CBETa, YIila MPEeJIOMIICHHS OT yIJia TaJIeHUs CBEeTa

8bIpadcams pe3yibmantvl U3Mepenull u paciemos ¢ eOunuyax Mescoynapoonoii cucmemol
npUEOOUmMs NPUMEPLL NPAKMUUECKO20 UCHOIb306AHUA (PUUYECKUX FHAHUI O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAaHTOBBIX SBICHUSIX

pewams 3a0a4u Ha RPUMEHEHUE U3YUEHHBIX PUUYECKUX 3AKOHOE

0Cyuwecmenamey camoCcmoamenbHolii NOUCK UHpopMayuu ecmecmeeHHO-HAy4HO20 COJEPKaHUS
C HCHOJb30BAHUEM DA3JIUYHBIX MCTOYHUKOB (Y4eOHBIX TEKCTOB, CHPAaBOYHBIX W HAYy4YHO-
MOMYJSIPHBIX HM3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy U
npeJCcTaBiIeHue B pa3HbIX (opmax (CIOBECHO, € TOMOIIbI0 TpadHKOB, MaTeMaTHUYECKHX
CHMBOJIOB, pUCYHKOB H CTPYKTYPHBIX CXE€M

MO3HAKOMUTHCS € TPHMepPaMH HCHOJIb30BAaHHA 0a30BbIX 3HAHWHA M HABBIKOB B
NPAKTHYECKOI eATeIbHOCTH W TMOBCEAHEBHOM JKM3HM A5 oOecredyeHus Oe30MacHOCTH B
nporiecce MCIMOIB30BaHMUS TPAHCIIOPTHBIX CPENICTB, AJIEKTPOOBITOBBIX TPHOOPOB, AIIEKTPOHHON
TEXHUKHU; KOHTPOJIS 32 MCIPABHOCTHIO JIEKTPONPOBOIKH, BOJOIPOBO/A, CAHTEXHUKH U T'a30BbIX
npuOOpOB B KBApTHpE; pPAIMOHAIBHOTO TNPHUMEHEHHUS TMPOCTHIX MEXaHW3MOB; OIECHKH
0€30IaCHOCTH paJuallMOHHOTO (oHa

IIpenmeTHBIMH pe3yJbTaTaMM U3YUYeHHS Kypca (pU3NKHU 7 KJacca siBJASIIOTCH:

® [IOHUMAaHHUC (1)I/IBI/I‘ICCKI/IX TCPMUHOB: TCJIO, BEIICCTBO, MATCPUS.
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YMEHHUE TPOBOJUTH HAOMIOACHHS (PU3MUECKUX SBICHH; U3MEPATh (PU3MUECKUE BEIUUYHUHBI:
paccTosiHue, IPOMEKYTOK BpEMEHH, TEMIIEPATYPY;

BJIQ/ICHNE DKCIEPUMEHTAIbHBIMU METOJAMH MCCIIEA0BaHUS IIPU ONPEECICHUN LIEHBI JEICHUs
nprbopa 1 NOrpeliHOCTH U3MEPEHMS;

IIOHUMaHME POJIM YYEHBIX Hallell CTpaHbl B pa3BUTHE COBPEMEHHOHM ()M3MKM U BIMSIHHUE HA
TEXHUUYECKUN U COLMANIbHBIN IpOrpecc.

MOHMMAaHUE H CIOCOOHOCTh OOBSACHATH (usmueckue siBieHus: auddysus, Oonbmas
C)KMMAEMOCTb 'a30B, MaJlas CKMMAEMOCTD JKMJIKOCTEM U TBEPABIX TEIl.

BJIAJICHAE DKCIEPUMEHTAJIbHBIMU METOAAMM HCCIIEJOBAaHUS IIPU OIPEIEICHHH DPa3MEPOB
MaJbIX Te,

IOHMMAaHNE NPUYUH OPOYHOBCKOI'O JBM)KEHUS, CMAUMBaHUs U HE CMAauMBaHUS TEJ; pa3Indus
B MOJIEKYJIIPHOM CTPOCHUH TBEPIBIX TEJI, )KMIKOCTEN U ra3oB;

yMmenue mnoisb3oBaTbcst CU M mepeBoAUTh €IMHHULBI M3MEpeHUs (PU3NYECKUX BEIUYUH B
KpaTHBIE U JI0JIbHBIE €IUHULIBI

YMEHHUE UCIOJIb30BaTh MOJYyYCHHbIE 3HAHUSI, YMEHUS U HAaBbIKU B ITOBCEJHEBHOM KU3HU (OBIT,
AKOJIOTHSI, OXpaHa OKPYXKaIoLIe cpeibl).

NOHMMAaHUE M CIIOCOOHOCTH OOBSICHATH (PH3MUECKUE SBICHHS: MEXaHHYECKOE IBI)KECHUE,
PaBHOMEPHOE U HEPABHOMEPHOE JIBUJKEHUE, MHEPLUS, BCEMUPHOE TATOTEHUE

YMEHHME M3MEPATH CKOPOCTb, MAacCy, CHIy, BEC, CHUIY TPEHMS CKOJIBKEHUS, CUIY TPECHMS
Ka4eHusi, 00bEeM, TUIOTHOCTD, TEJIa PABHOACHCTBYIOUIYIO JBYX CHJI, JICHCTBYIOUIMX Ha TEJO B
OJIHY U B IIPOTUBOIIOJIOKHBIE CTOPOHBI

BJIAJICHUE DKCIEPUMEHTAIbHBIMA METOJAMHU HCCIEIOBAHHUS B 3aBUCUMOCTU IPONJEHHOIO
IyTH OT BPEMEHH, YIJIUHEHUS MPYXKHUHbl OT NMPHIOKEHHON CHJIbI, CUJIbI TSDKECTH Tejla OT
Macchl Tela, CWIbl TPEHUS CKOJIBKEHUS OT IUIOUIAJM CONPUKOCHOBEHHS TE€I M CHIIbI
HOPMAaJIbHOTO JJaBJICHUS

MOHMMAHHE CMbICIAa OCHOBHBIX (PM3MUYECKHUX 3aKOHOB: 3aKOH BCEMHUPHOIO TSATOTEHMsI, 3aKOH
I'yka

BJIAJICHUE CIOCOOAaMM BBIIIOJHEHHUS pPACYeTOB MpPHU HAXOXKACHUU: CKOPOCTH (cpenHeit
CKOpPOCTH), ITyTH, BPEMEHH, CUJIbI TSHKECTH, Beca Tella, INIOTHOCTH Tella, 00beMa, MacChl, CHIIBI
YIPYTOCTH, PABHOJAEHCTBYIOIIEH JIBYX CHJI, HAIIPABJIEHHBIX 110 OJHOW IPSIMOU B COOTBETCTBUE
C YCJIOBHUSIMM ITOCTABJICHHOM 33a/]aul HA OCHOBaHMHU UCIIOJIb30BAaHUS 3aKOHOB (DU3UKU

YMEHHUE HaXOJHUTh CBA3b MEXJY (U3NYECKMMHU BEJIMYMHAMU: CUJION TSDKECTH M Maccoi Tena,
CKOPOCTH CO BPEMEHEM U IIyTeM, IUIOTHOCTH TeJa ¢ €ro Maccol 1 00bEMOM, CHIION TSHKECTH U
BECOM Tena

yYMEHUE NMepeBOUTh (hU3NYecKre BeIUYMHbI U3 HecucTeMHbIX B CH 1 Hao6opoT

NOHMMAHHE TPUHIUIIOB AECUCTBUS JAMHAMOMETPA, BECOB, BCTPEUAIOLIUXCS B IOBCEAHEBHOU
KHU3HU, U CIIOCOO0B oOecrieueHus: 0€30MacHOCTH IPU UX MCIIOJIb30BAaHUU

YMEHHE HCII0JIb30BATh MOJyY€HHbIE 3HAHUSI, YMEHHS U HaBbIKU B TIOBCEITHEBHOM JKU3HHU, OBITY,
OXPAHE OKPYKAKOLIEH CPE/IbI.

NOHMMaHHE M CHOCOOHOCTh OOBACHUTH (U3MYECKHUE SBICHUS: aTMoc(hepHOe aBlieHUE,
JaBJICHHUE KUAKOCTEH, Ta30B U TBEP/BIX TeJ, IUIaBaHHUE TEJ, BO3IyXOIIaBaHUE, PACIIOIOKEHNE
YPOBHSI )KUIKOCTH B COOOIIAIOIINXCS COCY/IaX, CYIIECTBOBAaHHE BO3/YIIHON 000JI0UYKH 3eMITIO,
CIoCcOoObl YMEHBILICHUS U YBEIMUEHUS AaBIICHUS

YMEHHE U3MEpsATh: aTMoc(hepHOe AaBlieHUE, NaBJICHHE XKUAKOCTU Ha JTHO M CTEHKH COCyAa,
cuity Apxumena

BJIa/ICHNE DKCIIEPUMEHTAIILHBIMA METOJAaMH MCCIIEOBAHNS 3aBUCUMOCTH: CUJIBI ApXuUMena oT
00BbeMa BBITECHEHHOM BOJIbI, YCIIOBHH MJIaBaHUS TeJa B )KUAKOCTH OT JCUCTBUS CUIIBI TSDKECTH
Y CWJIbI Apxumena

IIOHMMaHME CMBIC/Ia OCHOBHBIX (PU3MYECKUX 3aKOHOB M YMEHHUE NMPUMEHATh UX Ha MPaKTHUKE:
3akoH [lackans, 3akoH Apxumena
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NMOHMMaHWe  TPHUHIMIIOB  JeicTBUS ~ OapoMmeTpa-aHepouja,  MaHOMETpa,  Hacoca,
TUAPABIMYECKOrO IIPECCa, ¢ KOTOPBIMH YEJIOBEK BCTPEYACTCS B IIOBCEJHEBHOW JKU3HU H
croco6oB obecredeHust 0€30MaCHOCTH MPU UX UCIIOJIb30BAHUU

BJIaJIcHHE Cnoco0aMy BBIMOJIHEHHUS] PAcueToB [UIsl HAXOXKICHWs JaBJCHMsS, JaBJICHUE
KUJKOCTH Ha THO U CTEHKH COCYJa, CHJIbl ApXUMeZia B COOTBETCTBHE C ITOCTaBJICHHOM 3a1aun
Ha OCHOBaHMUH HCIIOJIb30BAHUS 3aKOHOB (PU3UKHU

YMEHHUE HCIOIb30BATHh IMOJYYECHHbIC 3HAHUS, YMEHUS M HaBbIKK B IOBCEAHEBHOM KU3HH,
9KOJIOTHH, OBITY, OXpPaHE OKPYXKAIOIICH CPeJIbl, TEXHUKE 0€30MaCHOCTH.

NOHMMAaHHUE U CIIOCOOHOCTh OOBACHATH (PU3MUYECKHE SBICHHUS: PABHOBECHE TEJ MPEBpAIllCHUE
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPIUH IPYroil

YMEHHE H3MEpATh: MEXaHUYECKYH paboTy, MOIIHOCTh Tela, IJIEYO CHJIbl, MOMEHT CHIIBI.
KII/, noTeHUHATIbHYIO U KUHETUYECKYIO SHEPT U0

BIIQJICHUE DKCIEPUMEHTAIBHBIMA METOJAMM HCCIEAOBAHMS IIPU ONPEICICHUN COOTHOLIEHUS
CHUJI U IJIeY, I PaBHOBECHs pbluara

MOHMMAaHHE CMBICTIAa OCHOBHOTO (DU3MYECKOr0 3aKOHA: 3aKOH COXPAHEHUS SHEPTUU

NOHMMAHHUE MPHUHLMIIOB JEHCTBUS pblyara, OJOKa, HAKIOHHOW IIJIOCKOCTH, C KOTOPBIMU
YeJIOBEK BCTPEUYaEeTCs B OBCEHEBHOM KU3HU U CIOCOO0OB o0ecrieueHus: 6€30MacHOCTH MPHU UX
UCIIOJIb30BAaHHH.

BJIAJICHHE CIIOCOOAMHU BBIMOJIHEHHS] PAcCUeTOB JUIS HAXOXICHUS: MEXaHHYECKOW paloThl,
MOIIIHOCTH, YCJIOBHUSI paBHOBECHSl CHJI Ha peluare, MoMeHTa cuibl, KII/I, kuHeTtnueckoil u
MIOTEHUMAIBHOW SHEPIUU

YMEHHME HCIIOJIb30BaTh IOJIYYEHHbIE 3HAHUS, YMEHMUS U HABBIKM B IOBCEJHEBHOM KU3HHU,
9KOJIOTHH, OBITY, OXpaHe OKPY>KaIoIIeH cpe/ibl, TEXHUKE OE30IMacCHOCTH.

IIpenmeTHBIMHU pe3yJIbTaTAMH M3YYeHHS Kypca (pM3HKHU 8 Ki1acca sIBJISIIOTCA:

MOHMMAHHE M CIIOCOOHOCTHL OOBSICHATH (1)I/I3I/I‘IGCKI/IC SABJICHHA: KOHBCKIOWA, H3JIYUCHUC,
TETJIOTPOBOHOCTh, U3MEHEHUE BHYTPEHHEH DHEPTUU Tejla B pe3yJbTaTe TeIuIonepeaaun Win
paboThl BHENTHUX CHWJI, MCHapeHue (KOHJIEHCAIUs) U IJIaBieHue (OTBEpAEBAaHME) BEIIECTBA,
OXJTTAXKACHHUE ) KUAKOCTU ITPU UCIIAPCHHUHU, KOHACHCAUA, KUTICHUEC, BBINIAJCHHUE POCHI

YMEHHE U3MEPITH. TEMIIEPATYPY, KOIUIECTBO TEIJIOTHI, YAECIBHYIO TEIJIIOEMKOCTEL BEIIECTBA,
yIETbHYIO TEIUIOTY IUIABJICHUS BELIECTBA, yJeNbHasl TEIUIOTY MapooOpa3OBaHuUs, BIaXXHOCTh
BO3/yXa

BJIAACHUC OKCICPUMCHTAJIbHBIMU MCETOJAMH HCCICAOBAHHUA 3aBUCUMOCTU OTHOCHUTEIBbHOM
BJIQYKHOCTH BO3JyXa OT JIaBJICHUs BOJSHOIO Iapa, COJEPKAllerocss B BO3AyXe NpPH JaHHOU
TeMIlepaType ¥ JaBJIEHUS HACHIIMIEHHOTO BOJSHOTO T1apa: OMpeACNICHus] yAeIbHOU
TEMJIOEMKOCTH BELIECTBA

MOHUMAHWE TPHUHIMIOB JIEUCTBHS KOHJCHCAIIMOHHOTO W  BOJIOCHOTO TUTPOMETPOB
MICUXPOMETpa, JBUraTeliss BHYTPEHHEro CropaHusi, MapoBOM TYpOUHBI C KOTOPBHIMHU UYEJIOBEK
MOCTOSTHHO BCTpEYaeTcs B MOBCEAHEBHOW JXKU3HU, U CIOCOOOB obecredeHuss 06e30MacHOCTH
IMIpU UX UCIIO0JB30BaHUN

IMOHUMAaHHUEC CMBICJIa 3aKOHAa COXpPaHCHHA MW IMPEBPAICHHA OSHEPruv B MEXAHUUYCCKUX U
TEIJIOBBIX MPOIIECCAX U YMEHUE MIPUMEHSTh €ro Ha IPaKTHUKe

OBJIaJICHUE Pa3HOOOpa3HBIMH CIIOCOOAMU BBITIONHEHUS PACUETOB ISl HAXOXKJICHUS yIEIbHOU
TCIIJIOEMKOCTH, KOJTMYCCTBA TCIIJIOTHI, HGO6XOJII/IMOFO JJIs1 Harp€BaHus TEJIa UM BBIACTIACMOTO
UM TIpU OXJIAKJEHUHU, YJEIbHOM TEIUIOThl CropaHus, YJEIbHON TEMJIOThl IJIAaBIEHUS,
BJIQYKHOCTH BO3/yXa, YACIBbHOU TEIUIOTHI apooOpa3oBanus u koHnaeHcaiuu, KI1/[ remiosoro
ABUTaTCiidi B  COOTBCTCTBHU C  YCIIOBUSMU IIOCTaBJICHHOU 3aa4ynu Ha OCHOBAHUH
MCIIOJIb30BaHUs 3aKOHOB (PM3UKH

YMEHHME HCIIOJIb30BaTh MOJYYEHHbIE 3HAHWS, YMEHHMS M HAaBBIKM B TIOBCETHEBHOM JKHU3HH,
DKOJIOTHH, OBITY, OXpaHE OKPYXKAIOIICH Cpelibl, TEXHUKE OC30IMaCHOCTH.
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MOHWMAaHUE ¥ CIOCOOHOCTh OOBSCHATH (DM3UUYECKUE SIBIICHUS: DJIEKTPU3AIUS TEll, HarpeBaHUE
MIPOBOJIHUKOB JJIEKTPUUECKUM TOKOM, JJEKTPUUYECKUNA TOK B MeETalllaX, JJIEKTPUUYECKHE
SIBJICHUS B TIO3UIIMU CTPOCHUS aTOMa, IEUCTBUS JICKTPUUECKOTO TOKA

YMEHHE HU3MEPATh CUIIY DJIECKTPUYECKOrO0 TOKA, MIEKTPUUECKOE HAMPSHKEHUE, DIICKTPUUECKHUI
3apsiji, MEKTPUIECKOE COMTPOTUBIICHHE

BJIQJICHUE SKCIEPUMEHTAIBHBIMH METOJaMHU HCCIIEJOBAaHUS 3aBUCUMOCTH CHJIBI TOKa Ha
Y4acTKe IEMU OT JECKTPUUYECKOT0 HAIIPSKEHHUS, JICKTPUUECKOTO CONTPOTUBIICHUS ITPOBOJHUKA
OT €r0 JJIMHBI, IJIOIAIM MTONEPEUHOTI0 CEYEHUsI U MaTepraia

MOHUMAHUE CMbICIIA 3aKOHA COXPAHEHHUs AJIEKTPUUECKOro 3apsiia, 3akoHa OMa aJig ydacTka
uenu. 3akoHa Jlxoymnsa-Jlenua

MOHUMAaHUE MPUHIMIIA ACHCTBUS AJEKTPOCKONA, AJIEKTPOMETPA, TAIbBAHUUYECKOTO JJIEMEHTA,
aKKyMyJaTopa, (oHapuka, peocrtara, KOHIEHCATOpa, JIaMIbl HAKAIUBAHHS, C KOTOPBIMHU
YEJIOBEK CTAJTKHBACTCS B MIOBCEIHEBHOM KU3HH, U CIIOCOOOB 0OecreueHnsi 0€301acHOCTH MPpHU
HX HCIIOJIb30BAHUN

BIIQJICHUE PA3JIMYHBIMU CIIOCOOAMH BBIITOJTHEHUSI PACUETOB JIJISI HAXOXKIACHHS CHJIBI TOKA,
HaNpsOKEHUs, COMPOTUBJICHUS MPU TMapauieIbHOM M IOCJIEA0BAaTEILHOM COCIMHEHUU
MIPOBOJHHUKOB, YIEIHHOTO COMPOTHBIICHUS PAOOTHI M MOIIHOCTH SJCKTPHUECKOTO TOKa,
KOJIMYECTBA TEIUIOTHI, BBIICISIEMOI0 IIPOBOJIHUKOM C TOKOM, EMKOCTH KOHJEHCATOpa, padoThl
AIIEKTPUYECKOTO TOJII KOHJIEHCATOPa, SHEPTHH KOHACHCATOpa

YMEHHUE HCIOJIb30BaTh TOJYUYCHHbIC 3HAHUS, YMEHUS M HABBIKK B TIOBCEAHEBHOM KU3HH,
9KOJIOTHH, OBITY, OXpaHE OKPYKAIOIICH Cpe/bl, TEXHUKE 0€30MMacCHOCTH.

MOHWMAHUE M CIIOCOOHOCTHh OOBSACHATh (PM3MUSCKUE SIBIICHUS: HAMAarHUYCHHOCTH JKeJie3a U
CTajy, B3aUMOJICHCTBUE MAarHWTOB, B3aWMOJICUCTBHME MPOBOJHUMKA C TOKOM W MarHUTHOMU
CTPEJIKH, IEUCTBUE MAarHUTHOTO TOJISl HA TIPOBOJTHUK C TOKOM

BIIQJICHUE DKCIEPUMEHTATbHBIMU METOJIaMU HWCCJIEAOBAHUS 3aBUCUMOCTH MArHUTHOTO
JIEMCTBUSI KaTYIIKU OT CUJIbI TOKA B LIETH

YMEHHUE HCIOIb30BATh MOJYUYECHHbIE 3HAHUSA, YMEHUS M HaBbIKM B TNOBCEAHEBHOM XU3HH,
HKOJIOTHH, OBITY, OXpaHe OKPYKAIOIICH Cpe/bl, TEXHUKE 0€30MMacHOCTH.

MOHUMAHWEe W  CIOCOOHOCTh  OOBSCHATH  (U3UYECKHE  SIBICHUS:  MPSIMOJMHEHWHOE
pacmnpocTpaHeHHs CBeTa, 00pa30BaHUE TEHU U TIOJYTEHU, OTPAKEHUE U MPEIOMIICHHE CBETa
YMEHHE U3MEePATh (POKYCHOE PACCTOSTHUE COOUPAIOIIEH TUH3bI, ONTHUYECKYIO CHITY JTUH3bI
BJIQJICHUE AKCIEPUMEHTaIbHBIMA METOJIAMU HCCIIEJIOBAHUS 3aBUCUMOCTU H300paKE€HHUS OT
pacCIOIOKEHUs JIaMITbl Ha Pa3JIMYHBIX PACCTOSIHUSX OT JIMH3BI, YIJla OTPaKEHHS OT yria
MaJIeHUsl CBETA Ha 3epKajo

MOHMMAaHHUE CMBICTIA OCHOBHBIX (PU3UYECKUX 3aKOHOB U YMEHHE MPHUMEHSATh WX Ha MPaKTHKE:
3aKOH OTPAKEHUS U MPEIOMJICHUS CBETA, 3aKOH MPSAMOJIUHEHHOIO PaCIpOCTPaHEHUs CBETa
pa3nuydath QOKyC JMH3bI, MHUMBIH (POKYC U (POKYCHOE pacCTOSIHHUE JIMH3BI, OMTUYECKYIO CHITY
JUH3Bl U ONTHUYECKYIO OCh JIMH3bI, COOMPAIOIIYI0 U PACCEUBAIOIIYIO JMH3BI, U300paKEeHHS,
JlaBaeMble COOMpAroIIel U paccenBaroIIei JIMH30U

YMEHHUE HCIOIb30BATh MOJYUYECHHbIE 3HAHUS, YMEHUS U HaBbIKKU B TOBCEAHEBHOM KU3HH,
9KOJIOTHH, OBITY, OXpaHe OKPYKAIOIICH Cpe/bl, TEXHUKE O€30MacHOCTH.

MMOHUMAHWE U CIIOCOOHOCTH OIMMUCHIBATH U OOBICHATH (PU3NUYECKHE SBJICHUS: MOCTYMATEIIBHOE
IBUKEeHHE (Ha3BaTh OTIMYUTENBHBIA MPU3HAK), CMEHA JHS W HOYM Ha 3emie, CBOOOIHOE
MajieHue TeJl. HEBECOMOCTh, ABHKEHHE 110 OKPYKHOCTH C TIOCTOSSHHOM TIO MOJYITIO
CKOPOCTBIO;

3HAHME€ W CHOCOOHOCTh JIaBaTh OMNpPENENCHUS /ONMUCAHHUS  (PU3NYECKUX  TMOHSITHIA:
OTHOCHUTEIILHOCTh JIBHKCHHUS (TIEPEYUCITHTh, B YEM TPOSBIAETCS), TEOLECHTPUYECKAs U
reJIMOLIEHTPUYECKast CUCTEMbl MUPA; [IIepBasi KOCMUYECKasi CKOPOCTh |, PEaKTUBHOE JBUKEHUE;
bu3HYecCKuX MOJCNICH: MaTepHallbHas TOuYKa, CHUCTeMa OTCYETa, (U3UYECKUX BEIUYHWH:
NepeMeNIeHNE, CKOPOCTh PABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUIKEHHSI, MTHOBEHHAsI CKOPOCTh
M YCKOPEHHE TMpPH PABHOYCKOPEHHOM MPSIMOJMHEHHOM JBUKEHHUU, CKOPOCTh H
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LEHTPOCTPEMUTENBHOE YCKOPEHHE IIPH PAaBHOMEPHOM JBW)KCHMM TeJla IO OKPYKHOCTH,
UMITYJIbC;

NOHMMAaHHUE CMBICIIa OCHOBHBIX (DM3MUECKMX 3aKOHOB: JWHAMHUKH HBIOTOHA, BCEMHPHOTO
TATOTEHUS, COXPAHEHMsI HMMIIYJIbCa, COXPAaHEHUS SHEPruu), yMEHUE IPUMEHSITh HUX Ha
IPAaKTUKE U JUISl pellieHHsl yueOHbIX 3ajiay;

YMEHHME NPUBOIAUTH IPUMEPBl TEXHUYECKUX YCTPOWCTB M >KMBBIX OPraHU3MOB, B OCHOBE
NEPEMELICHUS] KOTOPBbIX JIEKUT MPUHLMII PEAKTHUBHOIO JABM)KEHUSA. 3HAHUE M yMEHHE
OOBSICHATH YCTPOMCTBO U JEHCTBUE KOCMUYECKUX PAKET-HOCUTEIIEH;

YMEHHUE UCIOJIb30BaTh MOJyYEHHbIC 3HAHUSI, YMEHHS U HABBIKU B ITOBCEIHEBHOMN XHU3HH (OBIT,
AKOJIOTHSI, OXpaHa 3/I0pPOBbsI, TEXHHUKA 0€30MMaCHOCTH U Jp.);

YMEHHME H3MEpATh MIHOBEHHYIO CKOPOCTb U  YCKOPEHME IIpU PaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JABH)KCHHUH, HEHTPOCTPEMUTENIBHOE YCKOPEHHE NP PABHOMEPHOM JBH)KECHUN
10 OKPYXHOCTH.

NOHMMAHHUE U CIIOCOOHOCTH ONUCBHIBATH M OOBACHATH (PU3MUECKUE SBJICHUS: KOJEeOaHUs
HUTSIHOTO (MaTeMaTU4YecKoro) M MPYKMHHOTO MAasTHUKOB, PE30HAHC (B T.d. 3BYKOBOM),
MEXaHUYECKUE BOJIHBI, JUIMHA BOJIHBI, OTPAaXXEHHUE 3BYyKa, 9X0;

3HaHUE U CHOCOOHOCTH JaBaTh ONpeAeNeHUs (PU3UUYECKUX TMOHSATHI: CBOOOJHBIC KOJICOaHMUS,
KoJsiebaTenbHasl CUCTEMa, MAasTHUK, 3aTyXalolue KoueOaHus, BbIHYK/ICHHbIE KOJIeOaHus, 3BYK
U YCIOBHUSl €r0 paclpoCTpaHEHUs; (PU3MUECKUX BEJIUYMH: aMIUIUTYyJa, IEpUOJ], 4acToTa
KosiebaHui, cOOCTBEHHasl yacTOTa Kose0aTeabHOM CHCTEMBI, BBICOTA, [TeMOp], IPOMKOCTb
3ByKa, CKOPOCTh  3ByKa; (U3WYECKUX  MOJCNEH: [rapMOHHMYECKHME  KoyieOaHus|,
MaTEMaTUYECKUN MasiTHUK;

BJIaJICHHE SKCIIEPUMEHTAIbHBIMU METOAAMHU HCCIICAOBAHUS 3aBUCUMOCTH MEepHoa KojeOaHuit
rpy3a Ha HUTH OT JUIMHBI HUTH.

NOHMMaHUE U CHOCOOHOCTh ONMCHIBaTh U OOBACHATH (PU3MUECKUE SIBICHUS/TIPOLIECCHI:
AJIEKTPOMAarHuTHasT MHIYKIUS, CaMOMHAYKLHMSA, NpPEJOMJICHHE CBETa, JUCIEPCHsl CBETa,
NOTJIONIEHNE W MCIIyCKaHHWE CBETa aTOMAaMM, BO3HHUKHOBEHHE JIMHEHYATBIX CIIEKTPOB
U3ITy4EHUS U MOTJIOIIEHUS;

yYMEHME JaBaTh ONpefesieHus / onmucaHue (U3NYECKUX MOHSTHUN: MArHUTHOE I0JIe, JIMHUU
MarHMTHOM MHIYKIMH; OAHOPOJHOE M HEOAHOPOJHOE MArHUTHOE I10JI€, MATHUTHBIA IOTOK,
NEPEMEHHBIN AJIEKTPUYECKUI TOK, AIJIEKTPOMArHUTHOE IIOJI€, AJIEKTPOMArHUTHBIE BOJIHBI,
AJIEKTPOMAarHUTHbIE KOJIEOAHUS, pPaJuOCBA3b, BUAUMBIA CBET; (U3UUYECKUX BEIUYHH:
MarHuTHas WHIYKIMS, UHIYKTUBHOCTb, MEPHOJ], YAaCTOTAa M aMIUIUTY/AA 3JIEKTPOMAarHUTHBIX
KoJIeOaHUH, TOKa3aTeNu MPEeIOMIICHHSI CBETa;

3HaHue GOPMYIHPOBOK, IOHUMAHHUE CMBICIIA U YMEHUE IPUMEHSTh 3aKOH MPEJIOMIICHHUS CBETa
u npaBuiio JleHia, KBaHTOBBIX nocTynaToB bopa;

3HAaHME HAa3HA4YEHMs, YCTPOMCTBA M NPHUHIMNA JEHCTBHUS TEXHMYECKHX YCTPOMCTB:
AIIEKTPOMEXAHUUECKUH HWHAYKIMOHHBIA TE€HEepaTop MEpeMEHHOro TOKa, TpaHchopMmaTop,
KoJ1e0aTeNIbHBIN KOHTYp; JETEKTOP, CIIEKTPOCKOI, ClIeKTporpad;

MOHMMAaHNE CYTU METOJIa CIEKTPaJIbHOTO aHaIN3a U €r0 BOZMOXKHOCTEH.

MOHMMAaHHUE U CHOCOOHOCTh OMUCHIBATH U OOBSACHATH (PU3UYECKUE SIBICHUS: PAaTUOAKTHUBHOE
U3ITy4EHUE, PaIHOaKTUBHOCTbD,

3HaHHE U  CHOCOOHOCTh  JlaBaTh  ONpEAETICHUS/ONMCAHUS  (PU3MUECKUX  TOHSATHIL:
PaMOaKTUBHOCTG, alib(a-, OeTa- U raMMa-yacTHIIbl; (PU3NUECKUX MOJEICH: MOAETH CTPOSHUS
aToMoB, npeioxennslie . JI. Tomconom u 3. Pezeppopaom;

3HaHWE U OIMCAaHHE YCTPOWCTBAa M YMEHUE OOBACHUTH MPHUHIMII JAEUCTBUS TEXHHUYECKHX
YCTPOMCTB M YCTaHOBOK: cy€rumka l'elirepa, xamepsl BuibCOHa, Iy3BIPbKOBOM KaMephl,
AIEPHOTO PEAKTOPA.
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YacTHBIMHU NPEAMETHBIMHU Pe3yJbTATAMH
u3ydyeHus B 9 kiacce Tembl «CTpoeHue u 3BoIIIOIUS BeeneHHon» sBastoTes:

® [IPEICTaBICHHUE O COCTaBE, CTPOCHUH, IIPOUCXOXKICHHH U Bo3pacTe COITHEYHOM CUCTEMBI,

® yMEHHE NPUMCHATh (U3NYECKHE 3aKOHBI JUISi OOBSCHEHHs IBWKEHUs TuiaHeT COJIHEYHOM
CHCTEMBI,

® 3HATh, YTO CYIIECTBEHHBIMH MapaMeTPaMH, OTIIMYAIOIIUMH 3BE3BI OT IUIAHET, SBISIFOTCA UX
Macchl ¥ UCTOYHHUKH SHEPTUH (TEPMOSIEPHBIC PEaKkIMH B HEApaxX 3BE3A U PaIUOAKTUBHBIC B
HeJpax IJIaHET);

e cpaBHMBaTh (U3WYECKHE W OpOWTAJbHBIC TapaMeTpbl IUIAHET 3€MHOH TPYIIBl ¢
COOTBETCTBYIOIIMMH MapaMeTpaMy IJIAHET-TUTAHTOB U HAXOJUTh B HUX 00I11Iee U pa3InyHoOe;

e 00BsicHATH CyTh dhdekra X. Jlomnepa; hopMynupoBarh U 00BSICHATH CYTh 3akoHa D. Xa00ia,
3HaTh, 4YTO OTOT 3aKOH SIBHICS OKCIECPUMEHTAJIbHBIM  IOATBEPKIACHUEM  MOJICIH
HecTallMoHapHOM BeenenHol, oTkpeiToil A. A. @puamaHoM.

JInYHOCTHBIE Pe3yJIbTaThI:

1. ¢opMHpOBaHHE TO3HABATEIBHBIX HHTEPECOB, HHTEUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
yUaIIuXCs;

2. yOeXIEHHOCTh B BO3MOXKHOCTH ITO3HAHHS TPHUPOJBI, B HEOOXOAUMOCTH Pa3yMHOTO HCIIOJIb30BAHMS
JOCTHDKEHUI HAYKU U TEXHOJIOTHH JIJIsl TaJbHEUIIETO PAa3BUTHUS YEIIOBEYECKOTO OOIIECTBA, YBAKEHHE
K TBOpIIaM HAyKH U TEXHHUKH, OTHOIIECHHE K (PU3MKE KaK AIIEMEHTY 0OIIeUeI0BEYeCKOM KYIbTYPHI;

3. CaMOCTOSATENBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH M IPAKTUYCCKUX YMCHHIA;

4. TOTOBHOCTh K BBHIOOpPY JKM3HEHHOTO NHYTH B COOTBETCTBHM C COOCTBEHHBIMH HWHTEpPECaMU U
BO3MOYKHOCTSIMH,

5. MOTHBAIUs 00pPa30BATENBHON JAEATEIBHOCTH IIKOJFHIUKOB HA OCHOBE JIMYHOCTHO OPHEHTHPOBAHHOTO
MOJIX0/13;

6. (opMuUpOBaHHE IICHHOCTHBIX OTHOIIGHUH JApPYyr K JpYyry, YYHTENI0, aBTOpPaM OTKPBITHA |
u300peTeHuil, pesynbprataM 00ydeHusl.

MeTanpeaMeTHble pe3yJibTaThI:

1. OBIIa/ICHUE HABBIKAMU CAMOCTOATENBHOTO NPUOOPETEHUs HOBBIX 3HAHWM, OpraHU3alUKM y4eOHOU
NeSITeTTbHOCTH, TIOCTAHOBKM II€JIeH, TJIAaHWPOBAaHUS, CAMOKOHTPOJISI M OIICHKH pPe3yIbTaTOB CBOEH
NeSITeIbHOCTH, YMEHUSMH MTPEIBUAETh BO3MOXKHBIE PE3YyJIbTAaThl CBOUX JIEHCTBUIA;

2. TIOHHMaHHWE pa3IUYuid MEXKAY HCXOTHBIMH (aKTaMd ¥ THUIOTE3aMH JJIsi HMX OOBSICHEHUS,
TEOPETUYECKUMU MOJEISIMU UM pealbHbIMU OOBEKTaMM, OBJIAJICHHE YHHMBEPCAJIbHBIMU Y4EOHBIMU
NEHCTBUSMHU Ha TPUMEpax THIOTE3 JUIsi OOBSICHEHHS W3BECTHBIX (PAKTOB W HKCIEPUMEHTATBHOM
IPOBEPKU BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUYECKUX MOJEIEH MPOIECCOB UITH SIBIICHUI;

3. (opmupoBaHue yMEHUH BOCIIPHHUMATb, TIEpepadaThIBaTh U NPEABIBIATH HHOOPMAIIHIO B CJIOBECHOH,
00pa3HOH, CHMBOIUYECKON (popMax, aHATU3UPOBATh U MepepadaThIBaTh MOJYYECHHYIO MH()OPMAIIUIO
B COOTBETCTBHM C TIOCTaBJICHHBIMH 3a/ladaMH, BBIIEISATH OCHOBHOE COJEpKaHWE IMPOYUTAHHOTO
TEKCTa, HaXO/UTh B HEM OTBETHI Ha OCTaBJIEHHBIE BOIIPOCH! U U3JIarath €ro;

4. TIpUOOpeTeHHWe OmbITa CaMOCTOSATENBHOTO TIOWCKA, aHaiM3a ©  OoTOopa wHpopMamum ¢
UCITIOJIb30BAaHUEM PA3IMYHBIX MCTOUYHMKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJOTMHA Ul PELICHHS
MI03HABATENBHBIX 32/1aY;

5. pa3BUTHE MOHOJIOTHYECKON M TUAIOTHYECKON peu, yMEHUs BbIpaXXaTh CBOU MBICIU U CIIOCOOHOCTH
BBICITYIIIMBATh COOECETHIKA, TOHUMAaTh €0 TOYKY 3PEHHs, IPU3HABAThH TPABO JAPYroro 4eloBeKa Ha
MHOE MHEHUE;

6. OCBOEHHE NPUEMOB JCHCTBUI B HECTAHAAPTHBIX CHTYAIllUSX, OBJIAJICHUE SBPHCTUICCKUMHU METOIAMH
peteHus npooiuem;

7. (dopMupoBaHHE YMEHHH paboOTaTh B TPYIIE C BBIIOJHEHHUEM pa3IMYHBIX COIUAIBHBIX POJICH,
NPECTaBIATh U OTCTAMBATh CBOU B3IJISAIBI M YOCXKIEHUS, BECTH TUCKYCCHIO.
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Conep:xkanue y4eOHOIo npeamera
OcHoBHoOe cogepkanue Kypca «Puszuka 7-9».

Du3uka U pudnvdecKue MeToAbl U3YyUYEeHHS MPUPOIbI

@dusznka — Hayka o npupoxae. HaOmionenue u ommcanue ¢usmueckux spieHuid. M3mepenue
¢du3nueckux BenuuuH. MexayHapoaHas cucreMa equHuL. Hayunslil Mmeto no3Hanus. Hayka u TexHuka.

JleMoHcTpanuuu.

HaGmronenuss (Qu3nueckux sBiIEHUI: CBOOOJHOrO MajaeHHUs Tell, KoyieOaHWH MasTHHKa,
IPUTSHKEHUS CTAJIBHOTO 11apa MarHUTOM, CBEUEHHUS HUTH 3JIEKTPUUECKOM JIAMIIBI.

JlaGopaTopHbie pabOThI U OTIBITHI

1. Omnpenenenne HEeHbl JeIEeHNs HIKalIbl K3MEPUTEIBLHOIO pUoopa.

XapakTepuCTHUKa OCHOBHBIX BUJIOB JIEATEILHOCTH yU€HHKA (Ha YPOBHE Y4E€OHBIX JeHCTBUI):

HaGnronate u omnuceiBaTh (U3MYECKHUE SIBJICHUS, BBICKA3bIBATh IMPEANONOKEHHUS — THIIOTE3HI,
U3MEPATh PACCTOSHUS U IPOMEKYTKHU BPEMEHH, ONPEAEIATh LIeHY JeIeHUs KaJbl Ipudopa.

Mexann4yeckue siBJI€HHS.

Kunemaruka

Mexannueckoe nBuxeHue. Tpaekropus. [Iyte — ckanspHas BennunHa. CKOPOCTh — BEKTOpHAs
BeIMYMHA. Moaynb BEKTOpa CKOpOCTH. PaBHOMEpHOE NpsMOJIMHENHOE IBHKeHUE. OTHOCUTEIBHOCTD
MEXaHUYECKOT0 JBMKEHUS. ['padKy 3aBUCHMOCTH ITYTH U MOAYJISI CKOPOCTU OT BPEMEHH JIBUKEHUSI.

VYckopeHne — BEKTOpHas BelMuuHa. PaBHOyCKOpeHHOe mpsiMoiuHeiiHoe aBwkeHue. ['paduku
3aBUCUMOCTH IIYTM M MOAYJSA CKOPOCTH PABHOYCKOPEHHOI'O INPSMOJIMHEHMHOTO IBUKEHUS OT BPEMEHHU
JBUXKEHMS. PABHOMEPHOE IBUIKEHUE 110 OKPYKHOCTHU. LIEHTPOCTPEMUTENIBHOE YCKOPEHUE.

JeMoHcTpanuu:

1. PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE.

2. CB00OOIHOE MaJICHUE TEJI.

3. PaBHOYCKOpeHHOE MPSIMOTHMHEHHOE IBUKEHUE.
4, PaBHOMEpHOE JIBHKEHUE TIO OKPYKHOCTH.
JIaboparopHbie pabOThI U OTBITHI:

1. H3mepeHue yCKOpeHUs CBOOOIHOTO TaICHHUS.

XapakTepuCTHUKa OCHOBHBIX BUJIOB JIEATENIBHOCTH YU€HHKA (Ha YPOBHE YUeOHBIX JeHCTBUI):

PaccunteiBaTh IMyTh M CKOpPOCTH Te€JIa IPU PABHOMEPHOM MPSMOJUHEHHOM JBUKCHUU.
[IpencraBiasaTh pe3ynbTaThl U3MEPEHUN U BBIUMCIEHUI B BUAe TaOnui U rpadukoB. OnpenensaTs MyTb,
IPONJCHHBIA 3a JIaHHBIA MPOMEXKYTOK BPEMEHH, U CKOPOCTh Tejla MO TpapuKy 3aBUCUMOCTH MYTH
PaBHOMEPHOI'O JBWXKEHUs OT BpeMeHH. PaccuMTbiBaTh MyTb M CKOPOCTH IPU PAaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM JBWKeHUU Tena. OmnpenensaTs MyTh M YCKOPEHUE JBI)KEHHS Tella 1o TIpaduky
3aBUCUMOCTU CKOPOCTH PaBHOYCKOPEHHOI'O IPSMOJIMHEWHOIO IBW)KEHMS Tejla OT BpeMeHH. Haxomurtsb
LEHTPOCTPEMHUTEIIBHOE YCKOPEHHE IIpU JBMIKEHUH TeJa MO OKPYKHOCTH C IOCTOSTHHOM MO MOZYJIIO
CKOPOCTBIO.

JAnnamuka

Nuepuusa. MueptHocTs Tei. Ilepoiit 3akoH Herotona. Bzaumozeiicteue ten. Macca — ckansipHas
BenuuuHa. [InotHOCTE BemecTBa. Cuia — BEeKTOpHas BenndnHA. BTopoil 3akoH Herotona. Tpernii 3akoH
Herorona. /[BuxeHue U CUTIBL.

Cuna ynpyroctu. Cuina tpenusi. Cuiia TSHKeCTH. 3aKOH BCEMUPHOTO TATOTeHUs. LIeHTp TshkecTH.

Hasnenue. ATMocepHoe naBienue. 3akoH [lackans. 3akon Apxumena. YciaoBue IjIaBaHus Tell.
VYcnoBust paBHOBECUS TBEPAOTO TeaA.

JleMoHcTpanuu:

1. CpaBHeHHE MacC TeJl ¢ TOMOIIBIO PABHOIIEYUX BECOB.
W3mepenue cuibl o 1eopMavy Ipy>KuHbI.
Tpetuii 3akon HeroToHa.
CBolicTBa CHIIBI TPEHUS.
Bbapomerp.
Onpit ¢ mapom Iackans.

ok~ wd
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7. I'mapaBauyeckuit mpecc.
8. OnbITHI € BEIEpKOM ApXHUMEa.
JlaGopaTopHble pabOThI U OTIBITHI:

1 W3mepenne maccsl Tena.

2. N3mepenue oobema Tena.

3. H3Mmepenue mI0THOCTH TBEPAOIO TeEIIA.

4. I'pagynpoBaHne npyKMHBI U U3MEPEHUE CHJI JUHAMOMETPOM.

5. HccenenoBanue 3aBUCUMOCTH YAJIMHEHMS CTAJIBHOM IIPYKUHBI OT NIPUIIOKEHHON CUIIBIL.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBXKCHMS OT ILIOLIAIAM CONPUKOCHOBEHMS
TE€JI U CWJIBl HOPMAJIBHOT'O JaBJICHUS.

7. HccnenoBanue ycI0BUM pPaBHOBECHUS pblyara.

8. N3mepenne apxuMe0BOM CUIIBI.

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH YUCHHUKA (Ha YPOBHE YUEOHBIX NEHCTBHIN):

N3mepsaTe Maccy Tena, M3MEpATh IJIOTHOCTh BEIIECTBA. BBIUMCIATH YCKOpPEHHME Teja, CHIIbI,
JICHCTBYIOILLIEH Ha TEJO, WJIM MAacChl HA OCHOBE BTOporo 3akoHa HeroTtoHa. MccnenoBarh 3aBUCHUMOCTh
YIJIMHEHUS] CTalbHOM MPYKUHBI OT INPUIIOKEHHOW cuibl. MccnenoBaTh 3aBUCUMOCTb CHIIBI TPEHHS
CKOJIbXKEHUSI OT IUIOLIAAM CONPHUKOCHOBEHHUS T€I M CUJIbl HOPMaJbHOrO AaBieHUs. M3mepsrs cuibl
B3aMMOJEHCTBUS IBYX T€Jl. BBIUMCIATH CUITy BCEMUPHOTO TSAroTeHus. McciaenoBaTsh yCciaoBUsl paBHOBECHS
pblyara. JKCIepUMEHTAIbHO HAXOIUTh IIEHTP TSHKECTU IIOCKOro Tena. OOHapyKUBaTh CYIIECTBOBAHHE
atMocdepHoro aasieHus. OOBACHATH MIPHYUHBI TIABAaHUA TeIl. MI3MepsaTh cuity Apxumena.

3aKoHBI cOXpaHeHHs] UMIYJILCA M MeXaHMYecKoil 3Hepruu. MexaHudeckue KojeOaHus U
BOJIHBI.

Wmnynbe. 3aKoH cOXpaHEHUs! UMITyJIbca. PeakTHBHOE JABMKEHHE.

Kunernueckass sHeprus. Pabora. IloTeHumanbHas sHeprus. MOIIHOCTb. 3aKOH COXpPaHEHHS
MexaHudeckoit osHepruu. [Ipocteie wmexanmsmbl. Koaddumuent mnonesnoro neiicteus  (KIL).
Bo300HOBIISIEMbIE HICTOUHUKHU 3HEPTUH.

Mexannueckue konebanus. Pesonanc. Mexanuueckue BosiHbIl. 3BYyK. Vcnonb3oBanue koneOaHuit
B TEXHUKE.

JeMoHcTpanuu:

1. [TpocTeie MEXaHU3MBI.

2. Habmonenue xonebanuit tei.

3. HaGnronenne MexaHHM4ecKUX BOJIH.
JlabopaTopHblie paOOThI U OTBITHI:

1. N3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.
2. N3yuenue koneOaHu MasiTHUKA.

XapakTeprCcTUKa OCHOBHBIX BUIOB JCATEIbHOCTH YUCHUKA (Ha YPOBHE yUEOHBIX IEHCTBHM):

[IpuMeHATh 3aKOH COXpAaHEHMs HMIIyJbCa JJIs pacyeTa pe3yJbTaTOB B3aUMOJEWUCTBHUS Tell.
Wzmepste paboTy cuiibl. BBIUMCIATE KUHETHUYECKYIO SHEPrHIO Teja. BBIYMCIATH SHEPrHi0 YHpyroi
nedopMaluu MPYKUHBL. BBIUUCIATH TNOTEHLUMANbHYIO DJHEPrHI0 Tejla, MOJHATOrO0 Haja 3emJiei.
[IpuMeHATh 3aKOH COXpaHEHUs MEXAHWYECKOW PHEPIMM JJI pacyera MOTEHIUAIbHON M KMHETHUYECKOU
sHepruu tena. U3mepsate momHocTs. M3Mepars KII/] Haknonno# mnockoctu. Beraucnsars KITJ mpocTeix
MexaHu3MoB. OOBACHATH mpolecc KonebaHuil MasTHUKA. FccnenoBare 3aBUCUMOCTh IEepHOJA
Kojie0aHUN MasTHUKA OT €ro JJIMHBI U aMIUTUTYIbl KojieOaHUi. BeIUUCIATh IUIMHY BOJHBI U CKOPOCTb
pacrpoCcTpaHEHHs 3BYKOBBIX BOJIH.

CTtpoeHue u cBoOlicTBa BelleCcTBa

Ctpoenne BemiectBa. OMNbBITHI, JOKA3bIBAIOIIME ATOMHOE CTPOCHHME BEIIECTBA. [E€IIOBOE
JOBUXKXCHUEC U B3aI/IMOI[eI‘;ICTBI/Ie qacTUll BCIICCTBA. AFpeFaTHBIe COCTOAHUA BCIICCTBA. CBOﬁCTBa ra3oB,
JKUJIKOCTEH U TBEPBIX TEll.

JleMoHcTpanuu:

1. Huddy3us B pacTBopax u razax, B BOJIe.
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Mozens Xa0THYECKOTO IBHKSHHS MOJIEKYJI B rase.
Mopens OpOYHOBCKOTO JIBHIKEHHUSI.
CueruieHue TBEPIBIX TEJ.
JlemoHCTpanust MoieNiel CTPOCHUS KPUCTAILITUIECKHIX TEIL.
JleMoHCTpalus pacuIMpeHus TBEPIOTO TeJia TPU HarPEBAHUH.
Ha60paT0pHHe pabOThI U OTIBITHI:
W3mepenune pazMepoB MaJbIX TeJl.
XapakTepucTUKa OCHOBHBIX BHJIOB JICITEILHOCTH YICHHUKA (Ha YPOBHE YUCOHBIX IEHCTBUIA):
Ha6mronate 1 00bsCHATH siBIeHUE NU(Py3un. BRIMOTHATE OMBITH MO OOHAPYKEHUIO JIEHCTBHS
CWJI MOJICKYJISIPHOTO MPUTsDKeHUSI. OOBSICHATH CBOMCTBA Ta30B, )KHJIKOCTEH M TBEPABIX TEJI HA OCHOBE
ATOMHOUW TEOPHUU CTPOCHUS BEIECTBA.

SN

TenJioBble sIBJICHUA

TeroBoe paBHOBecue. Temrepatypa. Buyrpennsisi sueprusi. Pabora u Teruionepenada. Bums
terutonepenaun. KonuuectBo Teruorel. Mcnapenue u xonnpencanus. Kumnenwe. BraxkHocTh Bo3myxa.
[InaBnenue u kpucramumM3aius. 3aK0OH COXpaHEHUs! YHEPTUU B TEIUIOBBIX MPOIIECCaX.

[IpeobpazoBanus sHepruu B TerwioBbix MamuHax. KIIJ[ TermnoBoil mamuHbl. DKOIOTHYECKUE
pOo0JIEMBI TEIJI0IHEPTETHKH.

JlemoHcTpauu:
1. [TpuHIMD AEHCTBUS TEPMOMETPA.
2. TennonpoBOAHOCTh Pa3IMYHBIX MAaTEPUATIOB.
3. KonBekuus B )KUAKOCTSX U ra3ax.
4. Tennonepenaya nmyreM U3Iy4eHUsI.
5. SIBnenue ucnapeHusl.
6. Habmroienue KoH1eHcaIy MapoB BOBI HA CTAKAHE CO JIBJIOM.
JlabopaTopHblie paOOThI U OTIBITHI:
1. W3ydeHue sBIEHUS TEIJI000OMEHA MPU CMEITUBAHUU XOJIOAHON U TOpsSUYEii BOJIBI.
2. HccenenoBanue nporecca uCIapeHusl.
3. N3mepenne BIaxKHOCTU BO3/1yXa.

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH YU€HHKA (HAa YPOBHE Y4€OHBIX AEHCTBUM):

HaGntonate n3MeHeHrne BHYTPEHHEH SHepruM Tena Mpu Terionepeaade U paboTe BHEIIHUX CHIL
WccnenoBath siBieHHE TEIUIOOOMEHA NpPU CMEIIMBAHUM XOJOJHOM W TOpsiued BOJABI. BBIUUCIATH
KOJINYECTBO TEIUIOTHI M Y/AEIbHYIO TEIJIOEMKOCTb BEIIECTBA MpH Teronepeaaye. Habmoaare n3aMeHeHHs
BHYTPEHHEI 3HEpPruM BOJbl B pe3yibTaTe HCHapeHHs. BhIUMCIATH KOJIMYECTBa TEIUIOTHI B Mpoleccax
TEIUIONEPEayy IIPU IUIABJIIEHUN U KPUCTAJUIM3ALMH, UCIIADEHNU U KOHACHCAlMK. BBIUNCIATH yIEIbHYIO
TEIUIOTY TIUIABJICHUS W MapooOpa3oBaHusi BellecTBa. M3MmepsaTh BiIaxHOCTh Bozayxa. OOcyxaarh
9KOJIOTUYECKHE TOCJIEICTBUS TNPUMEHEHUs [BUTAaTeleil BHYTPEHHErO CropaHus, TEIUIOBBIX H
TUAPOIIEKTPOCTAHIIMIM.

DJIeKTpUYecKHe sIBJCHUS

ONeKTpu3anusa Tel. OJJNeKTpUuuecKkuid 3apsana. JlBa Buaa »IEKTPUYECKHX 3apsjoB. 3aKOH
COXpaHEHHMsI DJIEKTPUUYECKOTo 3apsiaa. Onekrpuueckoe mnoie. Hampsokenuwe. Konpencarop. Oneprus
3JIEKTPUYECKOTO TOJIA.

[TocTrosiHHBIN 3nekTpUyecKui TOK. Cuila ToKa. DJIEKTPUYECKOE CONPOTHUBIIEHUE. DIEKTPUUECKOE
HanpspkeHue. [IpoBogHUKH, AUAIIEKTPUKU U MTOTYNPOBOJAHUKN. 3aKOH OMa Ul y4acTKa 3JIEKTPUYECKOU
nenu. PaboTa ¥ MOIIHOCTB 3JIeKTpUUYECKOro Toka. 3akoH J[xoynsa-Jlenuna. IIpaBuna GezomacHocTy mpu
paboTe ¢ UCTOUHUKAMHU AJIEKTPUYECKOTO TOKA.

JleMoHCTpauu:

2. DneKTpu3anus Ted.

3 JIBa posa AeKTpUYECKUX 3aps10B.

4, Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIA.
5 IIpOBOTHUKY U U3OJIATOPBL.
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DJeKTpocTaTHYECKast HHIYKITUS.

M cTOoYHMKM TOCTOSIHHOTO TOKA.
H3mepeHue criibl TOKa aMIIepMETPOM.
W3mepeHne HapsKSHHSI BOJTbTMETPOM.
Ha6opaTopHLIe pabOTHI U OTIBITHI:

©ooNe

1. OnbITHI 110 HAOIIOACHUIO AJIEKTPU3ALUU TEJ IPU COTPUKOCHOBEHHUU.

2 H3mepeHne cuibl AIEKTPUYECKOTO TOKA.

3. N3mepenue 3eKTpUYecKoro HanpsHKeHUs.

4 HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA B TPOBOJAHUKE OT HAMPSIKEHUSI.

N3mepenue 2JeKTpUYeCcKOro COIPOTUBIICHUS IIPOBOAHUKA.
W3y4eHne nocaea0BaTeabHOro COeIMHEHUS IPOBOHUKOB.
H3y4eHne napamuieapHOro COCIMHEHUS IPOBOAHUKOB.

8.  3mepeHHe MOLIHOCTH JIEKTPHUUECKOrO TOKA.

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH YU€HHKA (HAa YPOBHE YU€OHBIX ACHCTBUMN):

HaGntopate siBIE€HUS SJEKTpU3aLUMM TeJl INPU CONPUKOCHOBEHHH. OOBICHATH SBICHUSA
IEKTPU3ALNN TEJI U B3aUMOJICHCTBUSA IEKTPUYECKUX 3apsaaoB. MccnenoBaTs JEHCTBHS AIEKTPUIECKOTO
I0JIs1 Ha TeJa U3 MMPOBOJHUKOB M TUAJIEKTPUKOB. COOMpPATh 3JIEKTPUYECKYIO Lienb. M3MepsTh cuily TOKa B
JJIEKTPUYECKOW LM, HANPSDKCHHE Ha Y4YacTKE LEIH, JJIEKTPUYECKOe compoTusieHue. Mccimenosars
3aBHCUMOCTh CHUJIBI TOKA B IIPOBOJIHUKE OT HAIPSDKEHMsI HA €ro KoHLax. M3mepsaTs paboTy U MOLIHOCTb
TOKa 3JIeKTpuuecKoi 1enu. OObACHATH SIBICHUS HarpeBaHUs IPOBOAHUKOB JIEKTPUUECKUM TOKOM. 3HATh
U BBIIIOJHATH [IPpaBUiIa 6€30MaCHOCTH P paboTe C UCTOYHUKAMHU TOKA.

No o’

MaraurHsble siBJIeHHS

[TocrositHHble MarHuThl. B3aumonencTeue MarauToB. MarautHoe nose. MarHuTHoe 1oJie TOKa.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

ONEeKTPOABUTATEb TOCTOSIHHOTO TOKA.

DneKTpOMarHuTHas MHAYKIMS. DiekTporeHeparop. Tpanchopmarop.

JemMoHncTpanuu:

1.  OmsiT Dpcrena.
MarsuTHo€ 1oje ToKa.
JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
Y CTpOUCTBO DIIEKTPOABUTATENIA.
OneKTpOMarHuTHAast UHIYKIIMSL.
Y eTpoicTBO reHepaTopa OCTOSHHOTO TOKA.

Ha6opaTopHHe pabOTHI U OTIBITHI:

1.  CoOopka syekTpoMarHuTa U UCIbITaHUE €ro AeHCTBHSL.

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH YU€HHKA (HAa yPOBHE YUeOHBIX ACHCTBUMN):

OKCIIEpUMEHTAIBHO W3Yy4aTh SIBJICHHMsST MAarHUTHOIO B3auMMOJEHCTBHs Tesl. M3yuyaTh sBiIEHUS
HaMarHW4MBaHWs BemiecTBa. MccienoBare nelWCTBHE 3JIEKTPUYECKOrO0 TOKA B IPSIMOM NPOBOJHUKE HA
MarHuTHYIO cTpenky. OOHapykuBaTh J€HCTBM€ MAarHMTHOIO TIOJIi HA MPOBOJHUK C TOKOM.
OO6HapyX1BaTh MarHUTHOE B3aUMOJIECTBUE TOKOB. M3y4yaTh MpUHIMI JEHCTBUS 3JEKTPOABUTATEIS.

o UTE WM

DJIeKTPOMAarHUTHbIE KOJIeOAHUS U BOJIHBI.

SHGKTPOMaFHI/ITHBIe KOJIeOaHUS. SHeKTpOMaFHI/ITHI)Ie BOJIHLL. BimsgHue OJICKTPOMAariuTHBIX
M3JIy4€HHI Ha )KUBbIE OPTaHU3MBI.

HpI/IHI_[I/IHI)I PaaroCBA3U U TCICBUACHUS.

CBer — nanekTpomarHuTHas BoiiHA. [IpsMonuHeiiHoe pacnpocTpaneHue cBera. OTpakeHue Hu
npenomiieHue cpeta. Ilmockoe 3epkano. JImH3pl. DOKyCHOE PacCTOSSHHE M ONTHUYECKas CUJia JIMH3BL.
Ontuueckue npudopsl. Jucnepcus ceeta.

JleMoHcTpanuu:
1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. [Tpuntun neiicTBUs MUKPO(OHA U TPOMKOTOBOPUTETIS.
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[TpuHIMIIBI paIHOCBSI3H.
[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
OtpakeHue cBeTa.
IIpenomiuenue ceera.
Xon JIy4eit B coOuparomiei JTuH3e.
Xox Jydeil B paccenBarolleH JIMH3E.
. [Tony4yenne n300paxeHuit C MOMOIIBIO JIUH3.
JIaboparopHbie pabOTHI U OIIBITHI:
1. N3mepenue GpoxkycHOro paccTosiHUS COOUPAIOLIEeH JTMH3bI.
2. [Tony4yeHnne n300paKeHUi C MOMOIIBIO COOMPAIOIEH JTUH3HI.
XapakTepuCTHUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH yU€HHKA (Ha YPOBHE Y4E€OHBIX JeHCTBUI):
OKCIepUMEHTAIBHO U3y4aTh SIBJICHUE JJIEKTPOMarHUTHOM MHAYKIMHU. [TosryyaTh iepeMeHHBbI TOK
BpAIllCHUEM KATyIIKM B MAarHMTHOM II0JIe. DKCIIEPUMEHTAIBHO M3y4daTh SIBJICHUE OTPaKCHHs CBETA.
HccnenoBath cBoiicTBa n300pakeHus B 3epkaie. M3mepsats GokycHoe paccTossHuEe COOMpAIONIeH JTMH3BI.
[Tony4ats n300pakeHue ¢ MoMouIbio coduparomeil muH3bl. HabmonaTs sBiaeHue AUCIIEpCUuu CBeTa.

©oNo Ok~

KBanToBbI€ AABJICHUS.

Crpoenune artoma. Ilmanerapnas mozens atoma. KsantoBble noctynatsl bopa. Jluneituateie
cnekTpel. AToMHOe spo. CocrtaB aroMHOro sapa. SnepHsle cuibl. [Jledext macc. DHeprus cBs3M
aTOMHBIX saep. PagnoakTuBHOCTE. MeTonbl perucTpanuy SACPHBIX HM3IY4EHUH. flnepHblE peakluH.
S nepnsiit peakTop. TepMosiaepHbIE pEaKIINN.

BnusiHue panvoakTUBHBIX H3JIyYEHHUH Ha JKUBbIE OPIraHU3MbL. DKOJOTMYECKUE IPOOJIEMBI,
BO3HUKAIOIIKE IIPA UCIIOJIB30BAHUN aTOMHBIX JIEKTPOCTAaHLIUN.

JeMoHcTpanuu:

1. HaGnronenue Tpekos anbda-yactuil B kamepe Buibcona.

2. VYCTpoiCTBO M MPUHIAI JEHCTBUS CYETYMKA HOHU3UPYIOIIUX YACTHII.
3. Ho3umerp.

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH YUEHHKA (HAa ypPOBHE YUEOHBIX JEHCTBHI):

HaGmtonate nuHelwaTble crekTpbl u3nydyeHus. HaOmromaTe Tpeku anbga-yacTUIl B Kamepe
Bunbcona. Berumcnare nedekr macc M 3HEpPrUIO CBsA3M aroMoB. HaxoauTe mnepuon mnosypacnajaa
paguoaKTUBHOrO 3neMeHTa. OOcykaaTh MpOOJEeMbl BIMSHUS PAAMOAKTHBHBIX H3IYyYEHUH Ha KHUBBIE
OpraHU3MBI.

Crtpoenue u 3Bo0nuA BeesieHno

[IpencraBienue o cocTaBe, CTPOCHUH, IPOUCX0XKIEHUHU U Bo3pacTe COHEYHON CUCTEMBI.

dusnueckue 3aKOoHbI 11 00bsICHEHUS IBUKEeHU Tu1aHeT COTHEYHOM CUCTEMBI.

Cy11ecTBEHHBIMH ITApaMETPBbI, OTJINYAIOIINE 3BE3/IbI OT IJIAHET.

dusnueckue U OpoOUTANbHBIE TAPaMETPhI IUIAHET 36MHOM IPYIIIbI.

duznyeckue U opOUTaNIbHBIE TapaMeTPhl MJIAHET-TUTAHTOB.

Mansie Tena COMTHEUHOU CUCTEMBI.

Dddext X. Jomnepa; 3akon J. Xabbia,

Mopnens HecTaumoHapHoOU Beenennoit, oTkpbiTol A. A. @puamMaHoMm.
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TeMaTnuyeckoe NJIAHMPOBAHUE

Paznen Tema KonnuectBo B TtoMm uncne B TtoMm uncne
9acoB 1a00paTOPHBIX KOHTPOJIBHBIX
pabor pabor
7 KJaace
1. BBenenne @usuka u 3 1 -
(bu3HYEeCKrue METOIBI U3YUCHUS
TIPUPOJIBI
2. [TepBoHavabHBIC CBEICHHS O 6 1 -
CTPOCHHH BEIIECTBA
3. BsaumoneiictBue Ten 21 5 2
4, JlaBneHue TBEpABIX Tell, 23 2 1
JKHIKOCTEH U ra3oB
5. PaboTa 1 MOITHOCTB. DHEPrHsL. 15 2 1
Hroro 68 11 4
8 kiacc
1 TertoBbie IBICHUS
M3meHenune arperaTHbIX 24 2 2
COCTOSIHUM BEIIECTBA.
2 DJIEKTPUUYECKHE SIBJICHUSI. 27 5 1
3 DNEeKTPOMarHUTHHIE SIBICHUS. 6 2 1
4 CBeTOBBIC SIBJICHUS 8 1 1
5 Peseps 3
68 10 5
9 kJaacc
1 3aKOHBI ABIKEHUS U 35 2 2
B3aHUMOJCHCTBUS TEII
2 Mexanndeckue KonebaHus u 15 1 1
BOJIHBI
3 ONEKTPOMarHuTHOE MOJIe 25 2 1
4 Crpoenue aToma 1 aTOMHOTO 18 3 1
siipa. ATOMHAs DHEPTHsl.
5 Ctpoenue 1 BOIIOLUS 6
Bcemenmoit
6 Peseps 3
Hroro 102 8 5
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KanennapHo - TeMaTHYeCKOe MJIAHHPOBAHHE

Ne Tema ara
[Lnan. @DaxT.
1 2 3 4
@u3uka u pu3nYecKue METOAbI U3yUYeHUsI MPUPOIBI — 3 yaca

1 [[IepBuunsblii uHCTpYyKTaX 110 Th.

Uto n3yuaer ¢pusuka. Habmo1eHus 1 ONbITHI.
2 |®usnueckue BeNUMYUHBI. [lorpenHocTh U3MEpeHHil.
3 VIabopamopnas pavoma Ne 1 «OnipeneneHue LeHbl JEICHUS

M3MEPUTEIILHOTO IPUOOpay.

IlepBoHaya/ibHbIE CBe/IeHUSI 0 CTPOEHUM BellecTBa - 6 4acoB

4 |CtpoeHue BemiecTBa. MoJeKybl.
5 Vlabopamopnas paooma Ne 2

«3MepeHne pa3MepoB MaJIbIX TEID)
6 |[duddy3us B razax, KUIKOCTSIX U TBEPIBIX Telax
7 |B3auMHOE MPUTSHKCHHUE U OTTATKUBAHUE MOJICKYIT
8 |ArperaTHbie COCTOSHUS BelIecTBa. Pa3mudusi B CTPOCHUHN BEIIECTB.
9 |[«Cenenus o BelecTBE» MOBTOPUTEIBHO-0000IIAIOIINIA YPOK

Tema 3.B3aumoneiicreue Ten (21 1ac)

10 [Mexanuueckoe ABHKEHUE.

PaBHOMEpHOE 1 HEpAaBHOMEPHOE JTBUKECHHE.
11 |Ckopoctb. Enunuis! ckopocTH.
12 [Pacuet myTHu u BpeMeHU IBIKeHUs. Pemienue 3aqau.
13 |SIBnenue uHeprwn. Pemenue 3amauq.
14 |BzaumoneiictBue Ten. Macca Tema. Equnuiier macesl. I3mMepenne Macchl.
15 Vlabopamopnas paboma Ne 3« I3mepeHre Macchl Tela Ha PHIYaKHBIX BECax»
16 [[ImoTHOCTH BemiecTBa.
17 Vlabopamopnas paboma Ne 4 «V3mepenue oobeMa Tem»
18 Vlabopamopnas paboma Ne 5 «Ornipenenenue MIOTHOCTH TBEPAOTO TEIa»
19 [Pacuet macchl 1 06beMa TeNa Mo €ro MIOTHOCTH
20 |KontpoabHasi padora Nel «Mexanndyeckoe aBuxkeHue. [L1oTHOCTB»
21 |Anamus x/p u koppekuus Y'Y /1. Cuna. SInenne tarorenus. Cuiia TsHKECTH.
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22

Cuna ynpyroctu. 3akoH ['yka.

23 |[Bec tena. CBsi3b MEXAY CHIION TSDKECTH U MacCOM Tela.
24 |Pemienue 3a/1a4 Ha pa3IMYHBIC BUIBI CHJL.
25 |lunamowmertp. Jlabopamopnas paooma Ne 6
«['pamynpoBaHue NMPYKUHBI U U3MEPEHUE CUIT TUHAMOMETPOM
26 (CnoxxeHHE ABYX CHWJI, HAIIPABICHHBIX BJIOJb OJHOM MPSIMOH.
27 |Cuna TpeHwusl.
28 |TpenHue B IpUpPOAE U TEXHUKE.
UlaGopaTopHnas padora Ne7 «ccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS
CKOJIBYKCHUS OT CHJIBI HOPMAJIbHOTO JIaBJICHUS»
29 |IBmwxkenue u B3aumoieiicTeue. CHIBI BOKPYT Hac.
Perienue 3a/1a4 Ha CIIOKEHHUE CHIL.
30 |KoutpoabHas padora Ne2 nmo teme: «CHIbDY
Tema 4. /laB1ieHue TBepAbIX TeJl, ;KMKOCTel U ra3os. 23 vaca
31 |Ananus pesynstaToB K/P. Jlapnenue. Equnuist gapnenus. CriocoObl
M3MCHCHUS JTABJICHUS.
32 |PerieHue 3a/1a4 HA pacyueT JaBJICHUS.
33 |laBieHue rasza
34 |3akon Ilackans. /laBieHuE B )KUIKOCTH M rase.
35 |Pacuer maBneHus Ha IHO U CTEHKHU COCY/A.
36 |PemreHue 3a7a49 Ha pacyeT JaBICHHS
37 |Coobmaromniue cocy sl
38 |[Bec Bo3nyxa. ATMoc(hepHOe 1aBieHne
39 [U3mepenue atmochepHoro nasnerus. OnbiT Toppuderim.
40 |bapomeTp-aHepou. ATMOC(EpHOE JIaBJICHUE Ha Pa3IMUHBIX BHICOTAX.
41 [Pemenue 3a1a4u Ha aTMOChEPHOE JIaBIICHHUE.
42 [Manometpsl. IlopurHeBo# KHIKOCTHON HacocC.
43 [mapaBIUYecKUl mpecc
44 |O6o6menne Matepuaia mo Teme: «JlaBiaeHue
45 |[lelicTBHE )XHIKOCTHU M ra3a Ha MOTPYKEHHOE B HUX TEIO.
46 [3akon Apxmmena.
47 VUlabopamopnas paooma Ne 8

«H3MepeHre BbITAJKHBAIOIICH CHJIbI, 1eliCTBYIOLIEH HA MOTPYKEHHOE
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B JKUAKOCTb TEJI0»

48 [[InaBanue Ten
49 Vlaéopamopnas paboma Ne 9
«BbIsiCHEeHH e YCJIOBHH IJIABAHUS TeJD)
50 [[InaBaHue cynoB, BOAHBIN TpaHcropT. Bo3ayxoruiaBanue
51 |CoBepuieHCTBOBaHNE HABBIKOB pacueTa CHIIbl Apxumena
52 |PemieHue 3a1a4 HA pacu€T TABJICHUS H apPXUMEIIOBON CHUIBL.
53 |[KonTtpoabHasi padora Ne3 «ApxumMeaoBa cHIa»
Tema 5. PadoTa u MomHOCTb. JHeprus. (15 yacoB)
54 [Anamu3 k/pab u koppekuus Y'Y I.
Mexannyeckas padora. MOIITHOCTb.
55 [Pemienue 3ama4y Ha pabOTy U MOIIIHOCTb.
56 |[Ipoctbie Mexanu3Mebl. Peryar. PaBHoBecHe cuit Ha peryare.
57 [MowmeHT cuibl. Peiuaru B TeXHHUKE, OBITY U IPUPOJIE
58 |labopaTopnas pa6ota Ne 10
«BbIsicHeHH e YCJI0BHSI PABHOBECHSI PbIYara
59 |baoku. «3010TOE» MPABHUIIO MEXAaHUKH
60 |KoadduuueHt nonaezHoro AeHCTBUS.
61 |Pemenue 3anau Ha pacueT KIIJ] mpocThix MexaHH3MOB
62 labdopaTopnasi padora Ne 11
«Onpeneaenne KIIJI npu noxbeme Tes1a o HAKJIOHHOM MJIOCKOCTH
63 |Dueprus.
64 |Pemenue 3a/1a4 Ha pacyeT SHEPTUH, PaOOTHI U MOIIHOCTH.
65 [[IpeBpamenue sHeprun. 3aKOH COXpaHCHUS dHEpruu. Pemenue 3a1a4d Ha
[pacueT SHepruu, paboThl U MOIHOCTH.
66 |KonTpoubHas padoTa Ned
«Pabora. MomHOCTh. JHEPrUs».
67 [Anamm3 k/pad u koppekuusi YY /. CoBepiieHCTBOBaHHE HABBIKOB
€IIECHUs 3a/1a4 3a Kypc 7 Kjacca
68 |PaboTa ¢ Tectamm

29




