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IosicuuTebLHAs 3aNIUCKA

Pabouas mporpamMma 1o ¢usuKe AJi1 OCHOBHOM MIKOJIBI pa3padoTaHa B COOTBETCTBUU:

®denepanbHbiM 3ak0HOM OT 29 mexabps 2012 roga N 273-03 «O6 obOpa3oBaHuM B
Poccniickon @enepanumy;

denepaiabHbIM TOCYJIaPCTBEHHBIM CTaHAAPTOM OCHOBHOIO 00IIero o0pa3oBaHus,
YTBEPXKIEHHBIM TMTpHUKa3oM MuHHCTEpCTBAa 00pa3oBanus U Hayku PD ot 17 nexabps
2010 roma Ne 1897 «OO0  yrBepxkaeHUH  (elepalbHOr0  TOCYIapCTBEHHOIO
00pa30BaTeNbHOTO CTaHJApTa OCHOBHOTO 00IIero 0oOpa3oBaHMs» C W3MEHEHUSIMU,
YTBEPXKACHHBIMU MpUKa3oM MuHuctepcTBa oopasoBanus u Hayku PD ot 31.12.2015
Nell577;

[Tpuxazom MunucrepctBa obpa3zoBanus u Hayku P® ot 31.03.2014 r. Ne253 "O6
YTBEPKJIECHUH  (penepanbHOro  mepeyHss  y4eOHHWKOB,  PEKOMEHIYEMBIX K
UCIIOJB30BAaHUIO TMPU pEAHU3ALUMA HUMEIOIIMX TOCYJapCTBEHHYI aKKpEAUTAIUIO
o0pa3oBaTeNbHBIX MPOTPaMM HA4yaJIbHOIO OOIIET0, OCHOBHOI'O OOILEro, CPEeIHEro
oO1mrero oopazoBanus";

[Tpukazom MunucrepctBa o6pazoBanus U Hayku P® ot 21 anpens 2016 romga Ne 459
«O BHECEeHUHU W3MEHEHUH B (peepaibHblil epeyeHb y4ueOHUKOB, PEKOMEHI0BAHHBIX K
WCIIOJIb30BAHUIO TIPU peaM3alii HMEIOIIHUX TOCYJAapCTBEHHYIO aKKpPEIUTAIUIO
00pa3oBaTEIbHBIX MPOrpaMM HayaJbHOIO OOIIEro, OCHOBHOI'O OOIIEro, CpPeaHEro
oOmero o0pa3oBaHus, YTBEPXKACHHBIM NpHUKa3zoM MuHHCTEpCTBAa OOpa3oOBaHUS U
Hayku Poccutickoit ®enepannu ot 31 mapra 2014 r. Ne 253y,

Vyebusim mnanoM 'BOY OO1I ¢. Hoserit Kamenuk;

[Iporpammbl aBTOpoB  A. B. Il€peimikuna H. B. ®unonosuua, E. M. ['yrHuka
«®Duzuka 7-9 knaccs». M., IIpocsenienue, 2016 r.

[IpennogaBanne kypca «Puszuka» B 7-9 Kiaccax OpPHEHTUPOBAHO HA HCIOJIb30BAHUE
y4€OHUKOB:

A.B. Ileppiukun @wuzuka 7 Kiacc. Y4eOHMK Mg 00II€00pa3oBaTENbHBIX
yupexaenuit.- M.: [lpoda, 2017 .

A.B. [Ileppimkun @wusuka & wimacc. YdeOHUK qJisi  0011eoOpa3oBaTebHbBIX
yupexaenuit.- M.: Ilpoda, 2016 r.

A.B. Ileppmmkun, E.M. T'yrauk. ®usmka 9  kmacc. VYueOHMK IS
o011e00pa3zoBateNbHBIX yupexaenuii.- M.: JIpoda, 2017 r.

Hean uzyuenust Gu3MKu B OCHOBHOM IIKOJIE CIICTYIOIINE:

YCBOGHHE YYallIUMHCS CMBICJIA OCHOBHBIX MOHSATUH U 3aKOHOB (PM3HMKHU, B3aUMOCBSI3H
MEKy HUMU;

dbopMHpOBaHUE CUCTEMBI HAyYHBIX 3HAHUH O MPUpPOJIe, €€ HyHTAMEHTAIBHBIX 3aKOHAX
JUTSI IOCTPOCHMSI TIPEJICTABIIEHUS O (PU3MUECKON KapTUHE MUPA;

CHUCTEMATHU3allMsl 3HAHUW O MHOrooOpa3uu OOBEKTOB W SBJICHHUM MPUPOIBI, O
3aKOHOMEPHOCTSIX MPOIECCOB M O 3aKOHaX (U3HMKHU JJIsI OCO3HAHMUS BO3MOXKHOCTHU
pa3yMHOTO HCHOJIb30BaHUSI JOCTWXKEHUW HAyKM B JajJbHEUIIEM pPa3BUTUH
LIMBWJIN3ALNH;

dbopmupoBaHue yOEXKIAEHHOCTH B IO3HABAEMOCTH  OKPY’XKAIOIIEr0 Mupa U
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €TI0 U3YUEHUS;

Opra’u3anys 3K0J0THYECKOTO MBIIJIEHHS] U IEHHOCTHOI'O OTHOLIEHUS K ITPUPOAE;
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pa3BUTHE TO3HABATENILHBIX HHTEPECOB M TBOPUECKUX CIIOCOOHOCTEH ydammxcs, a
TaKk)Ke MHTEpeca K PACIIUPEHUIO W YIIyOJIeHHr0 (PU3MYeCKUX 3HaHUW U BbIOOpA
¢bu3uky kKak mpoUIBLHOTO MpeIMeTa.

JlocTrxeHue 1esei ooecreynBaeTcs peieHeM CIeIyIONINX 3a4a4;

3HaKOMCTBO YYaIllUXCSI C METOJIOM Hay4HOTO MO3HAHUA U METOJaMH HCCIEeIOBaHUS
0O0BEKTOB U ABJICHHUIA IPUPOIBI;

npruoOpeTeHne yJaliuMucsa 3HaHUN 0 MEXaHHMYECKUX, TETJIOBBIX, SJIEKTPOMAarHUTHBIX
Y KBaHTOBBIX SIBJICHUAX, PU3NUECKUX BETUUNHAX, XapPaKTEPUBYIOIINX ITH SIBICHUS;
dbopMupOBaHUE Yy yUYaIIUXCS YMEHHIA HAOMIOAATh MPUPOAHBIC SBICHUS U BBIMIOJIHITH
OMBITHI, JIabopaTopHble PaOOTBI M  JKCIEPUMEHTAIbHBIE  HCCIEAOBAHHS C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX MPUOOPOB, IUPOKO MPUMEHIEMBIX B MTPAKTHUECKON
KHU3HU;

OBJIQJICHUE YyYaIlUMHUCS TaKUMH OOIICHAyYHBIMU TMOHATUSAMHU, KaK MPUPOIHOE
SIBJICHUE, YIMIIMPUYECKH YCTAHOBJIEHHBIN (haKT, mpoliema, TUIIOTe3a, TEOPETUUECKUN
BBIBO/I, PE3YJbTAT HKCIIEPUMEHTAILHON MTPOBEPKU;

MOHMMAaHWE yYalIUMHUCS OTIIMYUI HAYIHBIX TaHHBIX OT HEMIPOBEPEHHOU MH(pOpMAaIInH,
[EHHOCTH HAYKH JJISl yIOBIETBOPEHUS OBITOBBIX, TPOM3BOJACTBEHHBIX M KYJIbTYPHBIX
NOTPEOHOCTEN YeIoBeKa.

B cootBerctBun ¢ TtpeboBanusimu DI'OC B comepxanum Kypca 9 kiacca BKIIOYEH
acTpo(U3NIECKUN MaTepHall.

B ocHoBHo# mikonie gusuka uzydaercs ¢ 7 no 9 knacc. CornacHo yueOHomy miany ['bOY
OOIII c. Hoseriit Kamenuk cocrapmsier 204 yueOHBIX Yaca, B TOM yucie B 7, 8 kimaccax mo 68
y4eOHBbIX Yaca B T'oJl U3 pacuera 2 y4eOHbIX 4aca B Hemento u B 9 kimacce — 102 yueOHBIX
yaca B rojl U3 pacyera 3 yaca B HEAEIIO.

Pe3yabTaThl 0CBOCHUA Kypca
JINYHOCTHBIMM pe3yjabTaTaMu 00yueHUs (PU3UKE B OCHOBHOM IIKOJIE SIBJISFOTCS:

c(hOpMUPOBAHHOCTh  TMO3HABATEIbHBIX  MHTEPECOB  HAa  OCHOBE  PAa3BUTHS
HMHTEIJICKTYaJIbHBIX ¥ TBOPYECKUX CITIOCOOHOCTEH yUaluxcs;

yOCKJICHHOCTh B BO3MOXXHOCTH TIO3HAHMS MPUPOJBI, B HEOOXOJAMMOCTH Pa3yMHOTO
HCTIOJIb30BAHUST JOCTHXKEHHM HAYKH M TEXHOJIOTHM ISl JAIbHEWIIEro pa3BUTHUSA
YEJIOBEYECKOr0 OOINEeCTBA, yYBaKEHHWE K TBOPIIAM HAYKH M TEXHHMKH, OTHOIICHHE K
(buU3MKe KaK 2JIEMEHTY O0IIEeYeI0BEYECKON KYIbTYPHI,

CaMOCTOSITEJILHOCTh B MPUOOPETEHUH HOBBIX 3HAHUHN U MIPAKTUUECKUX YMEHUH;
TOTOBHOCTh K BBIOOPY J>KM3HEHHOIO IIyTH B COOTBETCTBUM C COOCTBEHHBIMHU
WHTEpPECAMH U BO3MOXKHOCTSIMU;

MOTHBAIMs 00pa30BaTEILHON ACATEILHOCTH IITKOJILHUKOB HAa OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOI'O TTOAX0/1a;

dbopMUpOBaHUE IIEHHOCTHBIX OTHOILIEHUM APYT K APYTy, YUUTENIO, aBTOPAM OTKPBITUM
U M300peTeHni, pe3ysibTaraM o0ydeHus.

MeranpeaMeTHbIMH pe3yJibTaTaMu 00y4YeHUs (PU3UKE B OCHOBHOM IIKOJIE SIBIISIOTCS:

OBJIaJICHAE  HABBIKAMU  CAMOCTOSITEIBHOTO  MPUOOpPETEHUsT  HOBBIX  3HAHM,
OpraHu3aluu y4yeOHOW  JESITeNbHOCTH, TIOCTAaHOBKM  IIeNied, IUITAHUPOBaHUS,
CaMOKOHTPOJISI YU OLIEHKH PE3yJIbTATOB CBOEH NESATEIBbHOCTH, YMEHUSMH IPEIBUICTD
BO3MOKHBIE PE3YyJIbTAThI CBOUX JECHCTBUM;



® [IOHMMAaHUE PA3TUYUN MEXKAY HUCXOIHbIMU (aKTaMu ¢ THUIOTE3aMH JJIs  UX
OOBSCHEHHS, TEOPETHUYECKUMH MOJICTISIMA W pEaTbHBIMH OOBEKTAMHU, OBJIAJICHUE
YHUBEPCAIbHBIMU YUYE€OHBIMU JEUCTBUSIMH HAa MpHUMEpaxX TUIOTE3 Ji1 OOBSCHEHUS
U3BECTHBIX (DaKTOB M OKCIEPUMEHTAIBHOW IIPOBEPKH BBIJIBUTAEMBIX THIIOTE3,
pa3pabOTKH TEOPETUIECCKUX MOJIEIICH MPOIIECCOB WIIH SIBICHHI;

e (dopmupoBaHHe YMEHHUI BOCIPUHUMATH, TiepepadaThiBaTh U  MPEABABISTDH
uH(OpPMAIUIO B CJIOBECHOM, 00pa3HOM, CUMBOJIMYECKOW (popMax, aHAIU3UPOBATh U
nepepadaThiBaTh MOJIYYEHHYI0 HHGOPMAIMI0 B COOTBETCTBUU C IOCTABJICHHBIMU
3a/1a4aMu, BBIJEIATh OCHOBHOE COJICPKAHUE MPOUYUTAHHOTO TEKCTAa, HAXOIHWTh B HEM
OTBETHI HA TOCTABJICHHBIE BONPOCHI U U3JIaraTh €ro;

® TpUOOpETEHHE OIbITa CAMOCTOATEIHLHOTO MOMCKA, aHAIU3a U 0TOOpa MH(OPMALIUU C
WCITOJIP30BAHUEM PA3TUYHBIX MCTOYHUKOB M HOBBIX MH(DOPMAIMOHHBIX TEXHOJOTHUN
JUISL PELLICHUS TT03HABATEIbHBIX 3aaY;

® Pa3BUTHUE MOHOJIOTMYECKOU U JUAJIOTMYECKON PEeUU, YMEHHUS BBIPAXKAaTh CBOU MBICIINA U
CIIOCOOHOCTH BBICIYIIMBATh cOOECEIHNKA, TOHUMATh €r0 TOYKY 3pEHHUs], PU3HABAThH
IIPaBO JPYroro YejJ0BEKa Ha UHOE MHEHUE;

® OCBOCHHE MPUEMOB JECWCTBUM B  HECTAHAAPTHBIX CHUTYyalUsAX, OBJIAJICHUE
ABPUCTUUECKUMH METOJIAMU PEIICHUS TTPOOJIeM;

e (popmupoBaHue yMeHUI pabOTaTh B IPYIINE C BHIMOJHEHUEM PA3TUYHBIX COLIMATBHBIX
pOJIEH, IPEICTABIATh U OTCTAUBATh CBOM B3TJISIJIbI U YOEK/IEHHUS, BECTU JUCKYCCHIO.

IIpeamMeTHble pe3yabTaThl 00yueHUs (PU3UKE B OCHOBHOM IIKOJIE TTPE/ICTABIICHBI B
COZEPKAaHUU Kypca O TEMaM.

OcHOBHOE coJiepxkaHNe Kypca
7 Knace
(68 4, 2 u B HEAECITIO)
BBenenue (4 1)
®usznka — Hayka o mnpupoxae. Pusnueckue sBicHHUS. DHU3NYECKHE CBOWCTBA TEIL
HaGmiogenne u omnucanue Qui3nueckux sBiaeHud. Pusznueckue BeIWUYUHBL. M3Mepenus
(U3MYEeCKUX BEJMYMH: JUIMHBL, BpeMEHH, TemmepaTypel. dPuszndeckue mnpUOOPBHI.
MexayHapoiHast cucTeMa €IMHML. TOYHOCTh U MOTPEMIHOCTh n3MepeHnil. Du3nka TEXHUKA.
JlaGopaTopHbie padOThHI U ONBITHI
Omnpenenenure LEHb AEHUS Kbl U3MEPUTEIBHOT0 TpUdopa.
JdemoHcTpanuu
Habmoienue MexaHMYeCKHMX, TEeIUIOBBIX, 3JEKTPUYECKHX, MAarHUTHBIX U CBETOBBIX
SIBJICHUM: JBMKEHHE CTAJBHOTO IIapUKa IO KeNoOy KojebaHus MasTHHKA, TasHHUE JIbJa,
KUIIEHUE BOJIbI, OTPAXEHHUE CBETA OT 3€pKAJIA, IJIEKTPU3ALINS TEJL.
IIpeaMeTHBIMHU pe3yabTaTaAMM U3yUYECHHS TEMBI SBIISTFOTCS:
® MOHUMaHHe PU3NYECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MATEPUSI.
® yMEHHEe MPOBOAUTH HAOMIOJNEHUA (PUINYECKUX SIBICHUN; U3MEPITh (U3HUECKHUE
BEJINYMHBI: PACCTOSHUE, IPOMEKYTOK BPEMEHH, TEMIIEPATYPY;
e BJIAaJICHHE DKCIIEPUMEHTAIBHBIMU METONAMHM MWCCIIENOBAHUSA IIPU OIPEACICHUN
LEHBI JieJIeHUs] TprOopa U MOrPEIIHOCTH U3MEPEHUS;
* MOHMMAHME POJIM YYCHBIX HAllleld CTpaHbl B Pa3BUTHE COBPEMEHHOW (PHU3UKU U
BIIMSIHAE HA TEXHUYECKUHI U COLMAIIBHBIN Iporpecc.

IlepBoHayajibHbIE CBEACHUS 0 CTPOEHUM BelecTBa (6 1)



Crpoenune BemiectBa. ONbITHI, T0Ka3bIBAKOLINE aTOMHOE CTPOEHHUE BEIECTBA. |E€IIOBOE
JBIDKEHUE aTOMOB U MOJIeKyJs. bpoyHoBckoe aBmxenue. Juddys3us B ra3zax, KUIKOCTIX U
TBEpJbIX Tenax. B3amMmopeicTBHE 4YacTHUI] BelIeCTBAa. ArperaTHble COCTOSIHUSI BEIIECTBA.
Mogenu cTpoeHus TBEpPAbIX Tel, XKUAKOCTEH H Tra3oB. OObSCHEHHE CBOWCTB Ta3oB,
KUJKOCTEH U TBEPABIX TEJI HA OCHOBE MOJICKYJISIPHO-KMHETUUECKUX MTPEACTaBICHUM.

JlabGopaTopHbie padoThI M ONBITHI

Omnpenenenue pa3MepoB MabIX Tell.

JdeMoHcTpanuu

Hubdy3us B razax u xkuakoctu. PactBopenue kpacku B Boje. Pacumupenue Ten mpu
HarpeBaHuM. Mojenb XaOTUYECKOro JBMXKEHUS MOJIeKyJd. Mojenb OpoyHOBCKOIO
JNBI>KEHUS. MoJienb KpUCTAIUIMYECKOW pemeTkd. Moaenb Moaekyiabl Boabl. CrerseHue
CBUHIOBBIX MWIMHAPOB. JleMOHCTpauus paclIMpeHUsi TBEPAOrO Tela MPH HarpeBaHUU.
Cxxatue u BeIIpsmiieHue ynpyroro tena. CxumaeMocTh razoB. CoxpaHeHue oObema
KUIKOCTHU MPU U3MEHEHUU (HOPMBI COCY/Ia.

IIpeamMeTHBIMH Pe3yJIbTATAMM U3YUYCHHUS TEMBI SIBIISIFOTCS:

® [IOHMUMaHUE U CIIOCOOHOCTh OOBICHATH (hu3nmyeckue sapieHus: 1updy3us, Oonbiias
CKUMAeMOCTh T'a30B, Majiasi C)KUMAeMOCTh KUIKOCTEH U TBEPABIX TEl.

® BIJAJICHUE OKCIEPUMEHTAIbHBIMH METOJAAaMHU HCCICIOBAHUSI TMPU OMNPEICTICHUN
pa3MepoB MajlbIX TEI;

® [IOHUMaHUE MPUYUH OPOYHOBCKOTO JBUKEHUS, CMAUMBAHUS U HECMAaYMBaHUS TEJ,
pa3inuusi B MOJICKYJISIPHOM CTPOCHHUH TBEPABIX TEJ, )KUIAKOCTEH U ra3oB;

e yMeHHE TOJb30BaThcsi CU W MEpeBOIUTH EAWHUIIBI U3MEPEHUs (PU3MUECKUX
BEJIMYMH B KPATHBIE U JOJbHbBIC €TUHUIIBI

® yMEHHE HCIOJIb30BaTh MOJYYCHHBIC 3HAHMS, YMEHUS W HABBIKM B MOBCEIHEBHOMN
KU3HH (OBIT, SKOJIOTHS, OXpaHa OKPYKAIOIIEH CPEeJIbl).

B3aumoneiicTBusa Tea (23 4)

Mexannueckoe paBwxkeHue. Tpaekropusa. Ilyre. PaBHOMepHOE U HepaBHOMEpHOE
nekenue. Ckopocts. I'paduky 3aBUCHMOCTHM MYyTH UM MOAYJS CKOPOCTH OT BpPEMEHH
newkeHuss. Muepuusa. MueptHocTh Ten. B3ammopericrBue ten. Macca tena. M3mepenue
Maccel Tena. IlnotHocts BemectBa. Cuia. Cuna tspkectu. Cuita ynpyroctd. 3akoH ['yka.
Bec Tena. CBs3b MeXy CHIION TSHKECTH M Maccou Tea. Cuiia TSHKECTH Ha APYTUX IUIAHETaX.
JunamomeTtp. CriokeHue IBYX CHUJI, HAIIPABJICHHBIX 110 OJHOW NpsMOM. PaBHOnecTByromas
nByx cujl. Cuna tpenus. @usnueckas npupoaa HeOecHbIX Tea CONHEUHON CUCTEMBI

JlaGopaTopHbie padoThI M ONBITHI

W3mepenne macchl Telna Ha phIYAKHBIX Becax. M3mepenue oOnéma Tena. M3mepenue
IUIOTHOCTH TBEpAOTro Tena. ['pagynpoBanue npyKxUHbI 1 U3MEPEHUE CUJ1 IMHAMOMETPOM.

JdemoHcTpanuu

Tpaektopust IBH)KEHUS IIapUKa HA IIHYpE U IIapuKa, M0A0packIBaeMoro BBepX. SBieHue
uHepuu. PaBHOMepHOE JBMIKEHHE IMy3bIphbKa BO3yXa B CTCKIISIHHOM TPYOKE C BOJOM.
Pa3nmnunbie Buabl BecoB. (CpaBHEHME MacCc Tel C IOMOIIBIO PAaBHOIUIEYHBIX BECOB.
B3BemuBanne Bo3nyxa. CpaBHEHHE MacC pa3JIMYHBIX Tell, UMEIOIIUX OJIMHAKOBBIA 00BEM;
00BbEMOB Tell, UMEIOIIUX OJIMHAKOBBIE Macchl. Mi3MepeHue cuibl 1o aeopmManuu npy>KUHbI.
CaoiictBa cuibl TpeHus. CioxeHune cuil. PaBHOBecue Tena, MMEIOLIETO OCh BPAILICHMUS.
CriocoObl yMEHbIIIEHHS ¥ YBETTUYEHUS CUIIbI TpeHusl. [[oIIMITHUKY pa3IudHbIX BUIOB.

IIpeamMeTHBIMH pe3yJIbTATAMM U3YUYEHHUS TEMBI SIBISFOTCS:



® [IOHMMaHUE M CIIOCOOHOCTh OOBSACHATH (DU3UUECKHE SIBJICHHUS: MEXaHMYECKOE -
JBH>KCHUE, PAaBHOMEPHOE U HEPABHOMEPHOE JBWKEHHE, WHEPLHUS,, BCEMUPHOE
TSTOTECHHE

® yMEHHE U3MEPITh CKOPOCTb, MAacCy, CHILy, BEC, CHJIy TPEHHUSI CKOJBKEHHUS, CUITY
TpEHUsI KaudeHUsl, OO0OBEeM, IUIOTHOCTh, TeJa PaBHOJCHUCTBYIONIYIO JBYX CHIJI,
JICUCTBYIOIIUX Ha TEJIO B OJIHY U B TPOTHUBOIOJIOKHBIE CTOPOHBI

® BJIAJCHHE OKCICPUMEHTAIBHBIMU METOJAAMHU MCCICIOBAaHUA B 3aBUCUMOCTH
MPOMJCHHOTO MYTU OT BPEMEHH, YIJIMHEHUS MPYNKUHBI OT MPUIIOKEHHOU CHUIIBI,
CUJIBl TSKECTH Tella OT MacChl Tejla, CUJIbI TPEHUSI CKOJIbKEHHUS OT ILIOIIAIH
CONPUKOCHOBEHHUS TEJI U CHJIbI HOPMAJIBHOTO JABJICHUS

® [IOHMMAaHWE CMBICIa OCHOBHBIX (U3MUECKHX 3aKOHOB: 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOH ['yka

® BIJIQJICHUE CII0OCOOAMU BBITIOJIHEHHS pPAcyeTOB TMPU HAXOXKICHUH: CKOPOCTH
(cpenHe# CKOpOCTH), MyTH, BPEMEHH, CHJIbI TSHKECTH, Beca Tella, IJIOTHOCTH Tela,
o0beMa, Macchl, CUJIbI YIPYTOCTH, PABHOJICHCTBYIOMICH JABYX CHJI, HAIIPaBJICHHBIX
[0 OJHOM TMPSAMOM B COOTBETCTBUE C YCJIOBHUSIMU IIOCTaBIICHHOM 3aJa4d Ha
OCHOBAHHUU UCTIOJb30BAHUS 3aKOHOB (DPM3UKU

® yMEHHE HaXOJUThb CBS3b MEXAY (DU3NUECKUMU BEIMUYMHAMHU: CUJION TIKECTU U
MAacCOM Tena, CKOPOCTH CO BPEMEHEM WU IyTEM, IUIOTHOCTH TeJla C €r0 Maccou u
00BEMOM, CHIION TSKECTH M BECOM TeJja

® yMEHHE NEPEBOAUTH (DU3NUECKUE BEIMUMHBI U3 HecucTeMHBIX B CH 1 Hao6opoT

® [IOHMMAaHWE NPUHLMIIOB JCHCTBUS JAUHAMOMETPA, BECOB, BCTPEUAIOIIUXCS B
NOBCEHEBHON JKM3HU, M CIOCOO0OB oOecreueHrus O€30MacHOCTH TpH  HUX
HCIIOJIb30BaHUH

® yMEHHE HCIOJIb30BaTh MOJYYCHHBbIC 3HAHMS, YMEHUS U HABBIKM B MOBCEIHEBHOMN
JKW3HH, OBITY, OXpaHE OKPYKAIOIICH CpeIbl.

JlaBjieHue TBepABIX TeJl, ;KUIAKOCTel U ra3oB (21 4)

HaBnenne. JlaBnenue tBepawpix Ten. JlaBnenue raza. OObsACHEHHE NaBJICHHUS rasa Ha
OCHOBE MOJICKYJIIPHO-KMHETUYECKUX TipeacTaBiaeHuil. Ilepenaya naBiaeHust razaMu H
x)uakoctsmu. 3akoH I[lackams. CooOmraronue cocyansl. ATMochepHoe JaBiieHHe. MeToabl
u3MepeHue armMocepHoro naamieHus. bapomeTrp, MaHOMETp, Hacoc. 3aKOH ApXHMeEna.
YcnoBus miaBanus ten. Bo3ayxomnnaBanue.

JlaGopaTopHbie padoThI U ONBITHI

OnpeneneHue BBITAJKUBAIOIICH CHIIBI, JIEUCTBYIOIIEW Ha TENO, IOTPYKEHHOE B
KUJIKOCTh. BBIsICHEHHE YCIIOBUH TIJIaBaHUS TE€Ja B )KUIAKOCTH.

JdemoncTpanuu

3aBUCHUMOCTh JIaBJ€HUS OT JEWUCTBYIOUIEH CHJIbI W IUIOMIAAM oOmopbl. Pa3pesanue
IJIACTWIMHA TOHKOW MpOBOJIOKOW. JlaBneHuwe rasza Ha creHku cocyzaa. [llap Ilackams.
NaBnenue BHyTpu kugkoctd. CooOmiaronuecss cocyapl. Y CTPOMCTBO MaHOMETpA.
OOnapyxenue armocepHoro  nmasienus. M3mepeHune  aTMOCPEpHOrOo  JaBICHUS
O0apoMeTpOM-aHEpOUOM. Y CTPOMCTBO M ACHCTBHUE THAPABINICCKOTrO Ipecca. Y CTPOUCTBO U
JIeiCTBHE Hacoca. JleMcTBUEe Ha TEN0 apXUMEI0BOM CUJIbI B )KUAKOCTH U rase. [limaBanue Teo.
Omneit Toppruenn

IIpeanMeTHBIMH pe3yJbTATAMHU U3YUYCHUS TEMbI SIBJISIIOTCS:

® [IOHMMaHHWE U CIHOCOOHOCTb OOBICHUTH (U3NUECKUe SBICHUSA: aTMochepHOe
JIaBJICHUE, [AaBJICHUE IKUJIKOCTEW, Ta30B M TBEPJbIX TeJ, IUIABaHUE Tell,



BO3/IyXOIJIaBaHUE, PACIIOJIOKEHUE YPOBHS JKUJIKOCTU B COOOMIAIONIMXCS cocydax,
CYIIIECTBOBAHHWE BO3AYIIHONW 0007T0YKH 3eMIIt0, CIOCOOBI YMEHBIICHUS W
YBEIUYEHHUS TABICHHUS

® yMEHHE U3MEpSTh: aTMOC(EepHOE AaBlICHUE, JABICHUE )KUIKOCTH Ha JTHO U CTEHKU
cocyaa, cuity Apxumena

® BIAJICHUE DKCIEPUMEHTAIHBIMU METOJAaMHU HCCIEIOBaHUS 3aBUCUMOCTHU: CHIIbI
Apxumena oT 00beMa BHITECHEHHOM BOJIbI, YCIIOBUM TJIABAHMS TeJla B )KUJIKOCTH OT
JIEUCTBUS CUJTBI TSDKECTU U CUIIBI ApXHUMeia

® [IOHUMAaHUE CMBICJIA OCHOBHBIX (DU3NYECKUX 3aKOHOB U YMEHUE MPUMEHSATh UX Ha
npakTuke: 3akoH [lackais, 3akoH Apxumena

® [IOHMMaHWE MPUHLUIIOB JEHUCTBHUS OapoMeTpa-aHepouaa, MaHOMETpPA, Hacoca,
TUIPABIMYECKOTO TMpecca, ¢ KOTOPHIMH YEJIOBEK BCTPEUYAETCS B IMOBCEIHEBHOM
YKU3HH U C1I0CO00B obecreueHnst 0€30MacHOCTH IPU UX UCIIOJIb30BAaHUU

® BJAJEHUE CIOCOOAMHM BBINOJIHEHUS pPAcyYeTOB JUJIsl HAXOXKJIEHHUS JIaBJICHMUS,
JABJICHUE >KMJIKOCTH Ha JTHO U CTEHKH COCyJa, CWJIbI ApXHMea B COOTBETCTBUE C
MOCTABJICHHOW 3a/1a4¥ Ha OCHOBAHHWH HMCIIOJIb30BAHUS 3aKOHOB (DM3UKHU

® yMEHHUE HMCIOJIb30BaTh MOJYYEHHbIE 3HAHUSA, YMEHHUS M HABBIKM B IOBCEIHEBHOM
YKU3HH, SKOJIOTUH, OBITY, OXpaHE OKPYKaOIIEH Cpefibl, TEXHUKE O€30MaCHOCTH.

Pa6ora u MomHoCTh. JHeprus (14 v)

Mexanudeckas padota. MomHocTs. [IpocTeie MexaHu3Mbl. MOMEHT CHIIBL. Y CIOBUS
paBHOBecUs pblyara. «30J0TO€ MpaBUiio» MexaHuku. Bunel paBHoBecusi. Koadduiment
nosiesHoro nevictBust  (KIIA). Oneprusi. IloTeHunuanbHas W KUHETHYECKas HSHEPTHUS.
[IpeBpanienne 3HEpPrUn.

JlaGopaTopHbie padoThI M ONBITHI

BrersicHenue ycnoBus paBHoBecusi peruara. Onpenenenue KIIJ[ mpum moabeme Tena mo
HAKJIOHHOM IIOCKOCTH.

JdemoncTpanumn

[Ipocteie  Mexanu3Mmbl. [IpeBpaiieHue SHEPruM MOpU  KOJEOAHUSIX  MasSTHHKA,
PACKpYYMBAHUU MPYXKUHBI 3aBOJIHOW UTPYILIKH, IBUKEHUE «CETHEPOBa» Kojeca M3mepeHue
paboThl MpHU TEpeMENIeHUn Tejia. YCTPOMCTBO W JEWCTBUE phluara, OJ0KOB. PaBeHCTBO
paboT TMpU UCIMOIB30BAHUU MPOCTHIX MEXAHU3MOB. YCTOWYMBOE, HEYCTOMYMBOE W
0e3pa3IMYHOe PAaBHOBECHS TEI.

IIpeaMeTHBIMH pe3yJIbTATAMHU U3YUYEHUS TEMBI SIBJISTFOTCSL:

® [IOHUMAaHWE M CHOCOOHOCTh OOBICHATH (DU3WUYECKUE SIBJICHUS: PaBHOBECHE TEI
MIPEBPALIEHNE OJTHOTO BUJIA MEXaHUYECKOW SHEPTUMN APYTrOn

® yYMEHHE M3MEPSTh: MEXaHUUECKYI0 paboTy, MOIIHOCTh TeJa, IJIeYO CUJIbl, MOMEHT
cuibl. KII/I, noTeHIManpHy0 U KHHETHYECKYIO SHEPTHUIO

® BJAJCHHUE DKCICPUMEHTAIBHBIMA METOJAMH HWCCIEAOBAHUS MPU ONPEACITICHUUN
COOTHOUIEHHUSI CUJI U ILIeY, JJIs PABHOBECHS pbhlyara

® [IOHUMaHWE CMBICJIA OCHOBHOTO (PM3MUECKOTO 3aKOHA: 3aKOH COXPAHCHHS DHEPTHUHU

® [IOHMMaHWE TMPHUHIMIOB JACHUCTBHUS pbluara, OJIOKa, HAKJIOHHOW TIJIOCKOCTH, C
KOTOPBIMH YEJIOBEK BCTPEUACTCS B MOBCEAHEBHOM KU3HU U CIIOCOOOB 0OeCTIeueHUs
0€30MacHOCTH MPHU UX UCTIOIb30BAHUU.

® BIAJCHUE CMOCOOAMM BBINIOJHEHHUS PACUETOB [JISl HAXOXKIECHHUSA: MEXaHUYECKOM
paboThI, MOIIIHOCTH, YCJIOBHSI PAaBHOBECUS CUJI Ha pbluare, MoMmeHTa cuiibl, KII/I,
KMHETUYECKOU U MOTEHIIMAIBbHON SHEPTUH



® YMEHHE HMCIOJb30BaTh MOJIYYEHHbIC 3HAHUS, YMEHHUS U HAaBBIKU B IOBCEJHEBHOMU
KU3HU, SKOJIOTUH, OBITY, OXpaHe OKpPYKaloIlel Cpe/bl, TEXHUKE 0€30MacHOCTH.

8 kiace

(68 4, 2 u B HEAECIIO)

TemnoBble siBjieHust (23 4)

TenmoBoe nBwxeHue. TemioBoe paBHOBecue. Temmeparypa. BHyTpeHHsisi >Heprus.
Pabora u Ttermonepenaua. TemnonpoBognocts. Konpekuusa. Mznmydenue. KommdectBo
TEIUIOTHI. Y IeTbHAsl TEIUIOEMKOCTh. PacueT konuuecTBa TEIJIOTH MPU TEIJI000MEHe. 3aKoH
COXpAaHEHUS U MPEBPALLCHUS SHEPTUH B MEXaHUYECKHUX U TEIUIOBBIX MPOIIEccax.

[InaBreHre W OTBEpJEBaHUE KPUCTAUNIMYECKUX TeJl. YJeiabHas TEIUIoTa IJIABJICHUS.
HUcnapenne u xoHaeHcanuu. Kumnenne. BiaxkHocTs Bo3ayxa. YaelbHas TeIIIOTa
napooOpazoBaHusi W KoHmeHcanuu. OOBSCHEHHE W3MEHEHUS arperaTHOro COCTOSHUS
BEIIIECTBA HA OCHOBE MOJICKYJISIPHO-KMHETHUUECKUX TMPEJCTaBICHUN. 3aKOH COXpaHEHUs
SHEPrUM B TEIUIOBBIX mpoleccax. IIpeoOpa3zoBaHue HHEPrUu B TEIUIOBBIX MalllMHAX.
JlBuratens BHyTpeHHero cropanus. IlapoBas typOuna. KIIJ[ TtemsoBoro pasuratesns.
DKOJOrHYeCcKre MpoOIeMbl UCIIOIB30BaHUS TETUIOBBIX MAIIUH.

JlaGopaTopHbie padoThHI U ONBITHI

N3y4yeHue siBeHUs TEMII000MEHA MPU CMEIIMBAHUM XOJIOAHOU U TOpsTuei BOJIBI.

N3mepeHne yaenbHOl TENJI0EMKOCTH TBEPIOTO TEa.

CpaBHEHUE KOJIMYECTB TEIUIOTHI IIPU CMEIIMBAHUYU BObI Pa3HOUN TEMIIEPATYPHI.

W3mepeHne BIaXKHOCTH BO3yXa.

JdemoHcTpanuu

HarpeBanue >xunkocTu B JaTyHHOU TpyOKe.

HarpeBanue xXuakocTeil Ha IBYX FOpeEKax.

Harpesanue BobI MPU CTOPAHUU CYXOT'O TOPIOYETO B TOPEIIKE.

OxJtaxxIeHUEe KUAKOCTH TIPU UCTIAPEHUH.

HaGmronenue npoliecca HarpeBaHusl U KUTIEHUSI BOJIbI B CTEKJISIHHON KoJI0e.

[IpuHIMIT TEWCTBUS TEPMOMETDA.

TennonpoBOIHOCTh PA3JIMUYHBIX MAaTEPUAJIOB.

KoHBeKIMs B )KUJIKOCTSIX U ra3ax.

Tennonepenaya myTem U3Iy4EHHUS.

SIBnenue ncnapeHus.

HabGmronenune KoHAEHCAMH TApOB BOABI HA CTAKAHE CO JIHJIOM.

Y CTpOUCTBO KalopuMeTpa.

Moenb KpUCTAINTMYECKON PEIIETKH.

IIpeamMeTHBIMH pPe3yJIbTATAMM [IPU U3YUEHUH TEMBbI SIBISIOTCS:

® [IOHMMaHUE M CIOCOOHOCTh OOBSICHATH (PU3NUECKUE SIBICHUS: KOHBEKIIHUS,
U3JIydeHUEe, TEIUIONPOBOAHOCTh, HW3MEHEHHWE BHYTPEHHEHW OHEpPruuM Tejla B
pe3yJibTare Terionepeaay in padoThl BHEIIHUX CHUJI, UCTTapeHue (KOHICHCAITus)
U IUIaBJicHUE (OTBEpACBaHKE) BEIIECTBA, OXJIAXKICHUE JKUJIKOCTH TPU UCTIAPCHUH,
KOH/JICHCAI[Us1, KUTIEHUE, BBIIIAJICHUE POCHI

® yYMEHHE U3MEPSATH: TEMIIEPATYPY, KOJIUUECTBO TEIUIOTHI, YACIbHYIO TETIOEMKOCTh
BEILIECTBA, YJEIbHYIO TEIUIOTY IUIABJICHUSI BEIIECTBA, YJEJIbHAs TEIUIOTY
napooOpa3oBaHUsl, BIAKHOCTh BO3AyXa

® BIAJCHUE OKCHEPUMEHTAIbHBIMA  METOJAMHU  HCCIEIOBAHHMS  ABHCUMOCTH
OTHOCHUTEJIBHOM BIIAYKHOCTU BO3yXa OT JABJIEHUS BOASHOTO Mapa, COAEPKAIIETOCs



B BO3/lyX€ MPU JAHHOW TEMIIEPAType U NABJIEHUS HACBIIIEHHOIO BOJSHOIO Iapa:
ONPEAEIIEHHUS YICIbHON TEIUNIOEMKOCTH BEIIECTBA

MMOHMMAHKE MPUHIUIIOB JECUCTBUSI KOHAEHCAIMOHHOIO U BOJOCHOI'O TUTPOMETPOB
TICUXPOMETpa, IBUTATENsl BHYTPEHHETO CrOpaHusi, TapoOBOW TypOWHBI C KOTOPBIMH
YEJOBEK IIOCTOSIHHO BCTPEYAETCs B TOBCEIHEBHOM JKHU3HU, M CIIOCOOOB
oOecrieueHus: 6€30MaCHOCTH MPHU UX UCTIOIb30BAHUU

MMOHMMAHHUE CMBICJIA 3aKOHA COXPAHEHUS U MPEBPAILCHUS YHEPTUH B MEXaHUUYECKUX
Y TEIJIOBBIX MPOLECCAX U YMEHHE MPUMEHSTh €r0 Ha IPAKTHKE

OBJIaJICHHE Pa3HOOOPa3HBIMU CITOCOOAMHU BBITIOJIHEHUS PAcUeTOB AJII HaXOXKJICHUS
YAEIBbHON TEIMIOEMKOCTH, KOJWYECTBA TEIJIOTHI, HEOOXOIUMOTO JIsl HarpeBaHUS
TEJIa WIM BBIACISIEMOT0 WM IIPU OXJAXKICHUHM, YACIBHOW TEIUIOThI CrOpaHus,
YAEIbHOW TEIUIOTHl IUIABJICHHMS, BJIAXHOCTA BO3AYyXa, YJACJIbHOM TEIJIOTHI
napooOpaszoBanus U koHjeHcaruu, KII/] TernmoBoro npurarenst B COOTBETCTBUU C
YCJIOBUSIMU TIOCTABJICHHOM 33J1a4ll Ha OCHOBAHUU MCIIOJIb30BAHUS 3aKOHOB (PU3UKHU
YMEHHUE HCIOJIb30BaTh IOJYYEHHbIC 3HAHUS, YMEHUS U HABBIKM B MOBCEIHEBHOU
YKU3HH, SKOJIOTUH, OBITY, OXpaHe OKPY>KAIOIIEH Cpejibl, TEXHUKE O€30MaCHOCTH.

DJiekTpuYeckue sijaenus (28 4)

Onektpuzanus Ten. JBa popa 3yeKTpUyYecKHX 3apsnoB. B3zanMoneicTBue 3apsKeHHBIX
Ten. IIpOBOIHMKM, AMDIIEKTPUKH U TOJYNPOBOAHUKU. OJEKTPUUECKOE IIOJIE.

COXpaHEHUsl BJIEKTPUUYECKOTOo 3apsna. [lenmmocTb 3JIEKTpUYECKOro 3apsiga. JIEKTPOH.
CrpoeHne atoMa. DIEKTPUYECKUM TOK. J[EMCTBHE JIEKTPUYECKOTO IMOJS HA AIEKTPUYECKUE
3apsiabl. IcTouHMKM TOKA. DiekTpuyeckas 1enb. Cuila Toka. DJIEKTPUUECKOE HaIpsKEHUE.
DJIEKTPUUECKOE COMpOTHUBIEHHUE. 3akoH Oma jis yvyacTtka uenu. llocrmemoBartenbHoe U
napajieIbHOE COSAMHEHUE MPOBOAHUKOB. PaboTa 1 MOIIHOCTD 3IEKTPUIECKOTO TOKA. 3aKOH
Jlxoyns—IJlenna. Konnencarop. [IpaBuiia 6e3omacHOCTH TIpH paboTe ¢ AICKTPOIPUOOPAMH.

JlaGopaTopHbie padoThHI M ONBITHI

OnThl 10 HAOIIOACHUIO JICKTPU3ALMH TEJ IPU CONMMPUKOCHOBEHUM.
[TpOBOTHUKH M AUAICKTPUKH B AIEKTPUYECKOM TIOJIE.

N3roToBiaeHUE U UCTIBITAHUE FaJIbBAHUYECKOTO DJICMEHTA.

N3mepeHre CUitbl QJIEKTPUYECKOTO TOKa.

N3mepenre HanpspKeHUsT Ha Pa3IMUHbIX Y4acTKaX JIEKTPUUECKOM TSI

HCCJ’IC}IOBaHI/Ie 3aBUCUMOCTH JJICKTPHUYCCKOI'O COIIPOTUBJIICHUSA IIPOBOJHHMKA OT €TO
JJIMHBI, IJIOIIaAX ITOIICPCYHOI'0 CCUYCHUS U MaTCpHraiia.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA B IIPOBOJHUKE OT HAIIPSIKCHUS.
N3Mepenue conpoTUBIECHUS TPOBOJHUKA MTPU MOMOIIM aMIIEPMETPA U BOJIBTMETPA.
N3ydenne nocnenoBaTebHOr0 COEAUHEHUS IPOBOJHUKOB.

N3ydenne napamiesbHOro COEAMHEHUS IIPOBOIHUKOB.

H3mepenre MOIITHOCTH U pabOThI TOKA B DJIEKTPUUECKOM JIaMIIe.

N3y4yenue paboThl MOIYITPOBOIHUKOBOTO TNO/IA.

COopka >JIeKTpUYECKOH TIeNMU U U3MEPEHUE CUIIBI TOKA B €€ PAa3IMYHbBIX YUaCTKaX.
PerynupoBanue CHIIBI TOKa PEOCTATOM.

JdemoHcTpanuu

DJIeKTpU3aLus TEJl.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

JIBa poaa 3JIEKTPUYECKUX 3aPSIIOB.

YCTpOUCTBO U ACHCTBUE IIEKTPOCKOIIA.



OOHapy>keHue 1o 3apsHKEHHOTo 1Iapa.

J1enmMOCTh 3JIEKTPUYECKOTO 3apsiaa.

B3anmonenicTBre nmapanienbHbIX MPOBOJHUKOB IIPU 3aMbIKAHUU LIETIN.
Y CTpoiCcTBO KOHAEHCATOPA.

[IpoBOAHUKH U U3OJIATOPHI.

N3MepeHue CHIIbl TOKa aMIIEPMETPOM.

N3mepenne HanpsKeHUsT BOJIBTMETPOM.

PeocraTt 1 Mara3uH CONpOTHBIICHUM.

IIpeaMeTHBIMHU pe3yabTaTaMHU [IPY U3YYECHUHU TEMBI SABJITFOTCS:

MOHMMAaHHE W CIIOCOOHOCTh OOBSCHATH (U3UUYECKUE SIBICHUS: DJICKTPU3AIUS TeT,
HarpeBaHue MPOBOJIHUKOB AIEKTPUIECKUM TOKOM, JIEKTPUICCKUI TOK B METaJUIaX,
DIIEKTPUYECKHUE SIBJICHUS B TIO3UIIMHM CTPOSHUS aTOMa, JEHUCTBHUS JIEKTPUIECKOTO
TOKa

YMEHUE W3MEPATh CHIIy ODIIEKTPHUUECKOTO TOKa, JIIEKTPUYECKOE HaNpsHKCHHE,
AIIEKTPHUYECKUI 3apsil, JIEKTPHUUECKOE COMTPOTHUBIICHUE

BJIAJICHUE DSKCIEPUMEHTAIBHBIMI METOJAMH HCCIICOBAHUSI 3aBUCHUMOCTH CHIIBI
TOKAa Ha YYacTKe IeNd OT DJIEKTPUYECKOTO HANPKEHHS, DJIEKTPUYIECKOTO
COIIPOTHBIICHUS] MPOBOJHUKA OT €r0 JJIMHBI, TUIOMAAN MONEPEYHOTO CEUSHHS U
MaTepuaa

MOHWMaHHE CMBICIIA 3aKOHA COXPaHEHHsI DIIEKTPUYECKOro 3apsiaa, 3akona Oma Juist
ydacTka nenu. 3akona Jlxxoynsa-Jlenna

NOHUMAaHKE TPHUHIINAIA JACHCTBUS AJIEKTPOCKONA, dJICKTPOMETPA, rallbBAHUYECKOTO
JNIEMEHTa, aKKyMyJsTopa, (¢oHapuka, peocTara, KOHJEHCATOpa, JIaMIIbI
HAKaJIMBaHUS, C KOTOPHIMH YEJIOBEK CTAJKHBACTCS B TOBCEJIHEBHOW >KW3HU, U
crioco0oB o0ecrnedeHus: 6e30MacHOCTH MPU UX UCTIOIH30BAHUN

BJIaJICHUE PA3JIIMYHBIMHA CIIOCOOAMH BBITIOJIHEHUS PACUETOB /ISl HAXOXKIEHHUS CHIIBI
TOKA, HANPSDHKCHHS, COMPOTUBIICHUS TPU MAPaUICIbBHOM H IOCIEI0BATSILHOM
COCJMHEHUM TPOBOJHUKOB, YICIBHOTO COMPOTUBICHUS pPabOThl M MOIIHOCTH
AIIEKTPUUYECKOTO TOKA, KOJIMUYECTBA TEIUIOTHI, BHIACISEMOTO IPOBOTHUKOM C TOKOM,
EeMKOCTH KOHJCHCATOpa, PadOThI JIEKTPUYECKOTO TOJsI KOHACHCATOPa, DHEPTUH
KOHJICHCATOpa

YMEHHUE HCIIOJIb30BaTh MOJYYCHHBIC 3HAHUS, YMCHUS M HABBIKK B TIOBCEIHCBHOM
KHU3HH, YKOJIOTUH, OBITY, OXpaHe OKPYKAOIIEH cpeibl, TEXHUKE 0€30IaCHOCTH.

DJIeKTPOMATHUTHBIE siBJIeHHSI (5 4)

OneiT Opcrena. MarautHoe 1osje. MarHuTHoOe Mojie MpSAMoro Toka. MarHuTHOE MoJje
KaTyllIKu C TOKOM. llocTosHHbIE MarHuThl. MAarHMTHOE TOJ€ MOCTOSHHBIX MArHUTOB.
MarnutHoe mnosie 3emiu. B3aummopeiictBue marHuToB. JIEHCTBHME MArHMTHOTO MOJS Ha
MPOBOJIHUK C TOKOM. DJIEKTPUYECKUI JBUTATENb.

JlaGopaTopHbie padoThI U ONBITHI

HccnenoBanue sIBICHUS MarHUTHOTO B3aUMOJCHCTBUSA TEI.

HccnenoBanue siBJI€HUS HAMAarHUYMBAHUS BEIIECTBA.

HccnenoBanne AeUCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

N3ydeHne 1ercTBUS MArHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

N3ydeHne neucTBUs dIIEKTPOABUTATEII.

COopka 3JIeKTpOMarHuTa 1 UCIbITAHUE €ro JEeHCTBHUS.

N3yuyeHue 3JIeKTPUIECKOrO JIBUTATEIIsl IOCTOSHHOTO TOKA (HA MOJENH).



JdeMmoHcTpauuu
OmneiT Opcrena.
MarsuTHOE MoJje TOKa.
JlelicTBHE MarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.
B3anMoaelicTBHE TIOCTOSHHBIX MarHUTOB.
Y CTpONCTBO U NEUCTBUE KOMITACA.
Y CTpONCTBO 3IEKTPOABUATATEIIS.
IIpeanMeTHBIMM pe3yJbTATAMHU U3YUYCHUS TEMBI SIBJIIOTCS:
® [IOHMMaHHE M CIHOCOOHOCTh OOBSICHATH (PU3MYECKUE SIBJIICHHUS: HaMarHUYEHHOCTh
JKejie3a M CTalld, B3aMMOJICMCTBUE MArHMTOB, B3aMMOJICHCTBUE MPOBOJHUKA C
TOKOM W MarHUTHOM CTPEJIKH, JCUCTBUE MAarHUTHOTO T0JIs1 HA MPOBOJHUK C TOKOM
® BJIAJCHHE OKCICPUMEHTAIBHBIMU METOJAMH  HCCIICIOBAHUS 3aBUCHUMOCTH
MAarHUTHOTO I€MCTBUS KaTYIIKU OT CUJIbI TOKA B LEMH
® YMEHHE MCIOJb30BaTh MOJYYCHHBIE 3HAHUSA, YMEHUS U HABBIKM B MOBCEIHEBHOMU
YKW3HH, IKOJIOTHUH, OBITY, OXpaHE OKPYIKAOIIEH Cpebl, TEXHUKE OC30MTaCHOCTH.

CgetoBble siBjieHus (12 1)

Hcrounuku cBeta. lIpsmosimHENWHOE pacmpocTpaHeHue cBeTa. Buaumoe JBHXKEHHE
ceetiil. Ompadwcenue ceema. 3aKOH OTPAKEHMs cBeTa. [lnockoe 3zepxano. llpenomienue
cBeTa. 3aKkoH IpenomieHus cBeta. JInazel. @oKycHOe paccTostHUE JIUH3bI. OnTHyeckas cuia
auH3bl. M300pakeHusi, naBaemble JIMH30M. a3 kak onrthyeckas cuctema. Ontuyeckue
pUOOPBHI.

JlaGopaTopHbie pad0THI U ONBITHI

W3yuyeHue siBIEeHUsI pacpOCTpaHEHUs CBETA.

HccenenoBanre 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETA OT YIJIa MaJCHUS.

N3yueHne CBONUCTB U300paKeHUS B INIOCKOM 3€pKalie.

N3mepenne poKycHOro pacCTOsSIHUSL COOMpPArOIIeH JTUH3BIL.

[Tony4yenune n300pakeHU IPHU MTOMOIIH JINH3HI.

JdemoHcTpanuu

[IpsasmonuHeHOe pacpOCTPAaHEHUE CBETA.

[TosryueHue T€HU U MOITYTEHHU.

OTtpakeHue cBeTa.

[Ipenomnenue ceera.

Xon nyuyei B coOuparoliet JInH3e.

XoJ JIy4ed B pacCenBarOIICH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIUH3.

[TpuHIMN AeCTBUS TPOEKIIMOHHOIO arnmnapaTa u ¢oToarrmapara.

Monenb riasa.

IIpeaMeTHBIMHU pe3yabTaTAMM U3YUYECHUS TEMBbI SBIISIOTCS:

® T[IOHUMaHWE M CIOCOOHOCTh OOBSCHATH (M3UYECKUE SIBICHHS: TPSIMOJIMHEHHOE
pacrnpocTpaHeHHsl cBeTa, oOpa3oBaHME TEHW U TOJIYTEHH, OTPAKEHUE WU
IIPEJIOMJIEHUE CBETA

® yMEHHE U3MEpATh (POKYCHOE PACCTOSIHHE COOMPAIOIIEH JIMH3bI, ONTUYECKYIO CUITY
JIMH3BI

® BIAJCHUE DKCHEPHUMEHTAJIbHBIMA  METOJAMH  HMCCIEHOBAaHUS  3aBUCUMOCTHU
U300paKeHHsI OT PACIIOJIOKEHHS JIAMITbI Ha PAa3JIMYHBIX PACCTOSIHUSIX OT JIMH3HI,
yria OTpa)K€HUs OT YIJIa MaJIEHUs CBETA Ha 3epKajio



® [IOHMMAHHE CMBICIIA OCHOBHBIX (PU3NYECKUX 3aKOHOB U YMEHHE NPUMEHATh UX Ha
NPAKTHKE: 3aKOH OTPAKEHUS W TMPENIOMIICHUS CBETa, 3aKOH MPSMOJMHEHHOTO
pacrpocTpaHeHUsl CBeTa

e paznmuyaTh (QOKYC JHMH3BI, MHUMBIA (OKyC U (DOKYCHOE pPACCTOSHUE JIMH3HI,
ONTUYECKYI0 CHUJIYy JIMH3bl W ONTUYECKYIO OCh JIMH3bI, COOMpAIOLIyI0 U
paccenBaroUIyI0 JIMH3bI, N300pakeHUs, JaBaeMble COOMPAIOLIEH U paccenBaroIeh
JIMH301

® YMEHHE HUCMOJb30BaTh MOJIYUYECHHbIC 3HAHUS, YMEHHUS U HABBIKU B IOBCEIHEBHOM
KU3HU, SKOJIOTUH, OBITY, OXpaHe OKpPYKaIoIIel Cpe/ibl, TEXHUKE 0€30MacHOCTH.

9 kiacce

(102 4, 3 94 B HEMIEIIO)

3aKoHBI B3aUMOJAEHCTBHUS U ABHKeHHs TeJ (49 u)

MarepuanbHas Touka. Cucrema orcyera.

[Tepemenienne. CKOpOCTh NPSMOIMHENHOTO PABHOMEPHOTO JIBH)KCHMUS.

[IpssMOnMHEHOE PaBHOYCKOPEHHOE JBMIKEHHME: MIHOBEHHAs CKOpPOCTb, YCKOpEHHE,
IIEpEMEILICHHUE.

['padukn 3aBUCUMOCTM KMHEMAaTHYECKMX BEJIMYMH OT BPEMEHM IPH PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBUKECHHUH.

OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBHKEHHs. | €OLEHTpUYECKas U TeIUOLICHTPUYECKAs
CHUCTEMBI MHPA.

NuepunanbHas cucrema orcuera. [lepBslid, BTOpON U TpeTHH 3aK0HBI Hpr0TOHA.

CBoOonnoe maneHue. HeBecomocTh. 3akOH BCeMUpPHOro TsroreHus. [McKyccTBeHHBIE
CITYTHUKH 3€MJIN. |

NmMnynbece. 3aKOH COXpaHEHUs UMITYJIbCa. PEaKTUBHOE IBU>KEHUE.

Dpoumanvusie 1a60pamopHvle pabomol

1. UccnenoBanne paBHOYCKOPEHHOTO JBMKEHUS 0€3 HaYyaabHOM CKOPOCTH.

2. U3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

3. U3mepenne keCcTKOCTU MPYKUHBI JIJA0OPATOPHOTO TUHAMOMETPA.

4. VzydyeHue cuibl TPEHHs, BOZHUKAIONIEH TMPU CKOJILKEHUU JIEPEBSIHHOTO Opycka IO

TOPU30HTAJIBLHOM MMOBEPXHOCTH.
IIpeaMeTHBIMHU pe3yJabTaTAMM U3YUYCHHS TEMBI SBIISIOTCS:
® TIOHHMaHHWE M CIOCOOHOCTh ONUCHIBATH M OOBSACHATH @huzUUecKue AG1eHUA:.
MOCTYIIaTeILHOE IBM)KCHHE (Ha3BaTh OTIMUUTEIBHBIN MPU3HAK), CMCHA JTHS U HOYH
Ha 3emJiie, CBOOOIHOE TMaJleHUE Tell. HEBECOMOCTh, JBIKEHHE MO OKPY>KHOCTH C
MTOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO;
® 3HAHHWE U CIIOCOOHOCTH JaBaTh OMPEJCIICHUS /ONUCAHUS PUIUYECKUX NOHAMUIL:

OTHOCUTEIBHOCTh  JBWXKEHUS  (MIEPEUYHCIUTh, B  4YEM  TPOSIBISETCS),
TCOLICHTPUYECKAss W TEIUOICHTPUYECKAss CUCTEMBI MHPA; [MepBas KOCMUYECKas
CKOPOCTb|, pEaKTUBHOE ABWKCHUE; hu3uueckux mooeneli. MaTepuaibHas TOYKA,
cUCTeMa OTCUETa, huzuuecKux eeudun: iepeMerieHie, CKOpocTbh PaBHOMEPHOTO
NPAMOJIMHEWHOTO  JBIKEHWS, MTHOBEHHAas CKOPOCTb M  YCKOpEHHE TIpH
PaBHOYCKOPEHHOM PSIMOJTMHEHHOM TIBUKCHHH, CKOPOCTh u
[IEHTPOCTPEMHUTENILHOE yCKOPEHUE TMpPH pPABHOMEPHOM JBIDKEHHWH Tejla TIO0
OKPY>KHOCTH, UMITYJIbC;



® I[IOHMMAaHHUE CMBICIIA OCHOGHBLIX (pu3uueckux 3aKkonoe. uHamuku HploOTOHa,
BCEMHPHOI'O TATOTEHHUS, COXPAHEHUS HMITYJIbCA, COXPAHEHUs SHEPIHH), YMEHHE
NPUMEHATH WX Ha MPAKTUKE U 7Sl pelIeHus y4eOHBIX 3a/1a4;

® yMEHHUE MPUBOAUTH NPUMEPHl TEXHHUYECKUX YCTPOMCTB U >KUBBIX OPraHW3MOB, B
OCHOBE IIEPEMEIICHNS KOTOPBIX JIEKUT IPUHLUII PEAKTUBHOIO JABMKCHUSA. 3HAHHME
1 yMeHHe 00bSICHATh YCTPONCTBO U JAEMCTBHE KOCMUYECKUX PAKET-HOCUTENEH;

® yMeHMe MCI0Jb30BaTh IOJYyYCHHbIC 3HAHUS, YMEHUS U HaBBIKM B IIOBCEIHEBHOM
®KU3HU (OBIT, SKOJIOTHS, OXpaHa 310pPOBbs, TEXHUKA 0€30MacCHOCTH H JIp.);

® YMEHUE HU3MEPATh MITHOBEHHYIO CKOPOCTb U YCKOPEHHE IPU PABHOYCKOPEHHOM
NPSIMOJIMHEWHOM JIBUKEHUH, LIEHTPOCTPEMUTEILHOE YCKOPEHUE NP PABHOMEPHOM
JBUKEHUU IO OKPY>KHOCTH.

Mexanndeckoe KoJjie0anue M BOJHbL. 3BYK (12 4)

Konebarensnoe npmwkenune. Konebanus rpy3a Ha mnpyxkune. CBoOoaHbIe KoieOaHMUS.
KonebarenbHas cuctema. MasTHuK. AMIUIMTYAa, TIEPUOJl, YacToTa KOJCOAHMIA.
[[apmoHnyeckue kojneOaHus|.

[IpeBpamienre sSHeprud TpH KoJeOATEIbHOM JBWKCHUHU. 3aTyXaromue KosjaeOaHus.
BoinyxieHHbIe KoseOanus. Pesonanc.

Pacnpoctpanenue konebanuil B ynpyrux cpenax. [lomepednbie M mpoJI0ibHBIE BOIHBI.
Jnuua BosHbL. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PAaCIpOCTpPaHEHUS] U TEPUOJAOM
(gactoroit).

3ByKOBbI€ BOJIHBI. CKOPOCTh 3ByKa. BbicoTa, TeMOp M TPOMKOCTh 3ByKa. DX0. 3ByKOBOMU
pe3onanc. [MaTepdepennius 3Byka|

dponmanvuvie 1a6OpamopHvle pabomvl

5. MccrenoBanue 3aBUCUMOCTH TIEPHOJIa M YaCTOTHI CBOOOIHBIX KOJICOaHUN MasSTHHKA OT
JUTMHBI €T0 HUTH.

IIpeaMeTHBIMHU pe3yabTaTAMM U3YUYCHUS TEMBbI SBIISIOTCS:

e [IOHMMaHHWE W CIIOCOOHOCTH OIMCHIBATh M OOBSICHATh ¢puzuueckue se6neHus.
KOJICOAHHsS] HUTSIHOTO (MaTeMaTHUYeCKOro) W MPYKMHHOTO MAasiTHUKOB, PE30HAHC
(B T. 4. 3BYKOBOI), MEXaHMYECKHUE BOJIHBI, ITTAHA BOJIHBI, OTPAKCHHUE 3BYKA, 9XO;

® 3HAHWUE U CIOCOOHOCTH JlaBaTh OMNpECICHUs hu3uueckux nOHAmMuUI. CBOOOIHBIC
KoJieOaHusi, KoJjiebaTenbHasl CHUCTEMa, MAasATHHUK, 3aTyxarolue KoJyieOaHus,
BBIHYKJIGHHBIE KOJeOaHUsl, 3ByK W YCJIOBHS €r0 PaclpOCTpaHECHUS; hpuzuueckux
6eUYUH. aMIUIATy/Aa, TIEPUOJ, dYacToTa KoJjieOaHWi, COOCTBEHHas YacToTa
K0JIe0aTeTbHON CUCTEMBI, BBICOTA, [TeMOp]|, TPOMKOCTh 3BYKa, CKOPOCTh 3BYKA;
¢usuueckux mooeneii’. [rapMOHHUECKHE KoJIcOaHHMS |, MATEMaTHUCCKUI MasITHUK;

® BIAJICHUE DKCIICPUMEHTAIHLHBIMU METOJIAMU HMCCIICIOBAHUS 3aBUCUMOCTH TIEPHOJA
KOJIcOaHMI rpy3a Ha HUTH OT JJIMHBI HUTH.

DaekTpoMarauTHoe noJe (16 )

OnHOPOIHOE M HEOAHOPOAHOE MArHUTHOE TOJIE.

Hamnpagpnenue Toka 1 HanpaBJIeHUE JIMHUN ero MarHuTHOTO 1oJis. [IpaBuio OypaBuuka.

OO6nHapyxeHue MarHuTHOTO 1oJIs. [IpaBuiio ieBoii pyKwu.

Nunykiust MarHuTHOTO 1oisi. MaruuTHei notok. OnbiTel apanes. DIeKTpoMarHuTHas
nHAyKnus. Hanpasienne nHAyKumoHHOro Toka. [Ipasumno Jlenna. SIBnenne camonHayKInm.

[lepemennbiii TOK. ['eHepaTtop mnepemeHHoro Toka. IIpeoOpa3oBaHusi 3Hepruum B
anekTporeHeparopax. Tpancopmatop. [lepenaya snekTpuueckoil 3JHEPrUK HA PACCTOSTHHE.



OJIEKTPOMAarHUTHOE TMOJ€. JJIEKTPOMAarHuTHbIE BOJIHBL. CKOPOCTH PacnpOCTPaHEHHUS
AJIEKTPOMArHUTHBIX BOJIH. BIIHMsIHME 3JIEKTPOMArHUTHBIX U31YyYEHUN HA )KUBbIE OPTAaHU3MBI.

KoneGatenbupiii koHTyp. IlomyueHue saeKTpOMarHUTHBIX KojeOaHuil. [IpuHIUIBI
PaJAMOCBS3U U TEIEBUACHUS.

[MaTepdepentus cBera.] DNEeKTpoMarHuTHas mpupoja cBeta. [IpemomiieHue cBerta.
[Toxazarens mpemomienus. Jucnepcus ceta. L{Bera ten. [CnekTporpad u CreKTpOCKOI. |
Tunel ontrueckux cnektpoB. [CrnekTpanbHblil aHanus.| [lornomenne u ucnyckaHue cBeTa
atomamu. [IpoucxoxaeHue JINHEHYaThIX CIEKTPOB.

IIpenMeTHBIMHU pe3yJbTATAMHU U3YUCHHS TEMBI SIBIISTFOTCS:

® TIOHHMaHWE U  CIHOCOOHOCTh  OIUCHIBATh W  OOBACHATH  usuueckue
AeIeHUA/NPpoyeccol. dIECKTPOMArHUTHAST UHIYKINS, CAMOMHIYKIUS, TIPEIOMIICHHE
CBETa, [JUCIEpCUs CBETa, TMOIJVIONIEHHWE W UCIYCKaHWE CBETa aTOMAaMH,
BO3HMKHOBEHHUE JIMHEHYATHIX CIIEKTPOB U3IYICHUS U TIOTJIOMICHUS;

® YMEHHE J[aBaTh OMNpPEACNCHUS / ONMHCAHWE (PUIUYECKUX NOHAMUI. MATHUTHOE
MoJie, JUHUU MarHUTHOW WHIYKIIMH, OJHOPOJHOEC W HEOJHOPOJAHOE MAarHHUTHOE
MoJie, MarHUTHBIA TIOTOK, MEPEMEHHBIN AIEKTPUUECKUI TOK, IJIEKTPOMAarHUTHOE
MoJie, AJIEKTPOMAarHUTHBIE BOJHBI, AJIEKTPOMArHUTHBIE KOJEOaHUs, PaTUOCBS3b,
BUJIUMBIN CBET; pu3uueckux eéenuyuH. MarHUTHAS WHIYKIWS, WHIYKTUBHOCTD,
NEepHoJl, 4YacToTa M aMIUIMTyAa DJJICKTPOMATHUTHBIX KoOJIeOaHUM, MOoKa3aTean
MPEJIOMJICHUS CBETA;

e 3HaHWEe (HOPMYJIUPOBOK, MOHMMAHUE CMbICJIA W YMEHUE TPUMEHSITh 3AKOH
npenomaenus ceema u npaeuno Jlenya, keanmosvix nocmynamos bopa;

e 3HAHWEC HA3HAYCHWs, YCTPONCTBA W TIPUHIUIIA JICUCTBHUS  MEXHUUECKUX
ycmpoiicme. DIEKTPOMEXaHUYECKUN HMHIYKIIMOHHBIA TeHEpaTop MepeMEHHOTO
TOKa, TpaHchopmaTop, KoJeOaTeNbHBIA KOHTYP; JIETEKTOp, CIEKTPOCKOII,
cnekrporpad;

® TIOHHMaHUE CYTU Memooa CHeKmMpaabHo20 AHAIU3A 1 €TO BO3MOXHOCTEH.

Crpoenne atoma u aromHoro sapa (11 4)

PannoakTUBHOCTh KaK CBUJIETEIILCTBO CJIOKHOTO CTPOCHHS aTOMOB. Anb(da-, O6eTta- u
raMmMma-u3JTy4yeHHusl.

Omnsitel Pezepdopaa. SAnepuas Mmoaens aroma.

PanuoakTuBHBIE MpeBpalleHuss aTOMHBIX snep. CoxpaHeHUe 3apsiIoBOIO M MacCOBOIO
qucen

DKCIepUMEHTAIbHBIE METO/Ibl UCCIEOBAHUS YACTHII.

[IpoTOHHO-HENTPOHHAs MOAEHb sApa. PU3NYECKUU CMBICH 3apsAI0BOr0 M MacCOBOTO
yucen. M3oromnsl. [IpaBuna cmemenus ais anbda- u 6era-pacnaga

DHeprus cBsI3U YacTUIl B sizipe. Jlenenue saep ypaHa.

[lernas peakiusa. SnepHas SHEpPreTHKa. JDKOJIOTHYECKHE MPOOJIeMbl pabOThl aTOMHBIX
AJIEKTPOCTAHIIHH.

Hosumerpusi. Ilepumon mnonypacmana. 3akoH paauMOaKTUBHOrO pacnajna. BrausiHue
pPaIMOaKTUBHBIX U3TyYCHUHN Ha KUBbIC OPTaHU3MBI.

Tepmosinepnas peakiusi. Ucrounuku sHeprun CosHIa U 3BE3I.

Dponmanvusie 1abopamopHvle pabomvl

6. 3yuenue TpekoB 3apsKEHHBIX YaCTHI] 10 TOTOBBIM (OTOrpadusiM.

IIpeamMeTHBIMH pe3yJIbTATAMM U3YUYEHHUS TEMBI SIBIISFOTCS:



NOHMMAaHME M CIIOCOOHOCTb OINHCHIBAaTh U OOBICHATh @pu3uuecKue AGIAEHUA.
PagMOaKTUBHOE U3JIy4eHUE, PATMOAKTUBHOCTb,

3HaHWE U CIOCOOHOCTh J1aBaTh ONPEICICHUS/ONUCAHUS (huU3uUecKux nOHAMUI.
pPaMOaKTUBHOCTh, anbda-, O0eTa- W TraMMa-dacTHIB, @uzuueckux mooejeil. MOIeIu
cTpoeHHs aToMoB, npeaniokennbie Jl. 1. Tomconom u 3. Pesepdopaom; ymeHne npuBouTh
OpuUMeEpPbl U OOBACHATH YCTPOMCTBO W NPUHLHII JCUCTBUS TEXHHMYECKHUX YCTPOWCTB H
YCTaHOBOK,

HCII0JIb30BAHME TIOJYYEHHBIX 3HAaHUM, YMEHUN U HABBIKOB B IIOBCEIHEBHOM XM3HU (OBIT,
9KOJIOTHS, OXPaHa 3I0POBbs, TEXHUKA OE30MACHOCTH U Ap.);

YMEHHE U3MEePATh:

Ha3HAYEHUS U MOHUMAHUE CYTH IKCHEPUMEHMATIbHBIX MEmO0008 UCC1e008aHUs
yacmuu,

3HAHWE W OIMCAaHHWE YCTPOWCTBA W YMEHHE OOBSICHUTH MPHUHIUI JCHCTBHS
mexHuueckux ycmpoiucmeé u ycmanogok. cdéruuka [I'eiirepa, kKamepbl
Buiibcona, my3bIpbKOBOI KaMephbl, SIIEPHOT0 PeaKkTopa.

Ctpoenne u 3Boonust Beesnennoii (5 )

Cocras, cTtpoeHue u npoucxoxacHrue CoJIHEUHOM CUCTEMBI.

[InaneTsl 1 Masbie Tesa COTHEYHON CUCTEMBI.

Crtpoenue, nznydenue v sposronns CoJiHIa u 3BE3.

Crtpoenue u 3Bostonns BeeneHHoM.

YacTHBIMM NPeAMETHBIMHU Pe3yJbTATAMM U3y4YCHUS TEMBI SABJISIOTCA:

MIPE/ICTABIICHUE O COCTaBE, CTPOCHHUH, MPOUCXOXACHUH M Bo3pacte CoOHEUHOM
CHUCTEMBI,

YMEHUE TPUMEHATh (U3MYECKUE 3aKOHBI JJIs OOBSCHEHUS JBIKCHHS ITUIAHET
ConHEYHOM CUCTEMBI,

3HaTh, YTO CYIIECTBEHHBIMH IMapaMeTpamH, OTJIWYAIOIMMU 3BE3/BI OT IUIAHET,
SBJISIFOTCSL MX MAacChl M MCTOYHUKH SHEPTUM (TEPMOSICPHBIC PEaKIMH B HEApax
3BE3/T M paIMOAKTUBHBIC B HEJpax IJIAHET);

CpaBHUBATh (PU3NUYECKHE M OpOWTAIBHBIC MapaMeTphbl IUIAHET 3€MHOW TPYIIIBI C
COOTBETCTBYIOIIUMH TapaMeTpaMH IIJIaHET-TUTAHTOB M HaXOIUTh B HUX 00IIee H
pa3InydHoE;

00BscHATH cyTh dddekTta X. Jlomiepa; popmynupoBaTh U OOBICHATH CYTh 3aKOHA
0. Xab6ma, 3HaTh, YTO ITOT 3aKOH SBHJICA YKCIIEPUMEHTAIBLHBIM MOATBEPKICHUEM
MOJIEIN HecTalnoHapHoU BeeneHnnoil, oTkpbiToit A. A. @puaMaHoM.

Pe3epBHoe Bpemss — 1 4.

OO0muMH MpeAMETHBIMHU Pe3yJIbTATAMM U3YUEHUS Kypca SIBISIOTCS:

yMeHHEe M0JIb30BaThCSI METOAAMH HAYYHOT0 MCCJIeA0BAHUS SBICHUN MPUPOJIBI:
MPOBOJUTh  HAONIONECHMS, TUJIAHUPOBATh W BBIMOJHATH  DKCIIEPUMEHTHI,
o0pabaThiBaTh W3MEPEHUI, MPEICTABIATH PE3yJbTAaThl U3MEPEHUN C TTOMOIIBIO
Tabnwui, rpadukoB U GopMys, OOHAPYKUBATH 3aBUCHMOCTUA MEXIY (U3HUECKUMHU
BEITUYMHAMU, OOBSCHATH PE3yNbTaThl W JENATh BBIBOJBI, OLICHUBATH TPAHUIIBI
MOrPETHOCTEN PE3yIbTATOB U3MEPEHUI;

pa3BUTHE TEOPETUYECKOTO MBINUICHHSI Ha OCHOBE (DOPMUPOBAHHS yMEHHUI
yCTaHaBIMBaTh (aKThl, pas3idyaTh MOPUYMHBI W  CJIEACTBUS, HCIOJIb30BATh



(1)I/ISI/I‘I€CKI/I€ MOJCJIM, BbIIBUIaTb THUIIOTC3bI, OTBICKHBATh U q)OpMy.III/IPOBaTB

A0Ka3aTcC/IbCTBA BBIIBUHYTBIX T'MITIOTC3.

TemaTnueckoe IJIAHUPOBAHUE

7 xJjacce
No KoandecTBo yacoB
/i Pasnen Bcero Kontpoasusie | JlaGopaTopHbie
padoThI padoThI
1 | Beenenne 4 1
2 | [lepBoHauyanbHbBIE CBEICHUS O CTPOCHUU 6 1
BEIIlECTBA
3 B3aumonaeiicTBud TE 21 2 4
4 | JlaBeHHne TBEPABIX TeJ, )KUJIKOCTEH U Tra30B 22 1 2
5 | PaboTa u MOIITHOCTh. JHEprus 15 1 2
Hroro 68 4 10
8 kJ1acc
No KoanuyecTBo yacoB
- /;[ Pasznen Bceero Kountpoabsnbie | JlabopaTopHblie
padoThl padoTsl
1 | TennoBble sBICHUSA 23
2 | DIeKTpUYECKUE SIBJICHUS 28
3 | DNEeKTPOMArHUTHBIC SIBJICHUS 5
4 | CBeTOBBIE ABJICHUS 12
Hroro 68
9 kJacc
No Koan4yecTBO yacoB
/i Paznen Bcero Kontpoasusie | JlabopaTopHbie
padoThl padoTsl
1 3aKOHBI B3aUMOJIEUCTBUSA U IBUKEHUS TE 49 2 4
2 | Mexanuueckoe KojebaHne U BOJTHBL. 3BYK 15 1 1
3 | DIeKTpOMarHuTHOE MOJie 16 1
4 | CTpoeHne aToMa U aTOMHOTO sijpa 16 1 1
5 | CtpoeHue u »BOJIOIMS Beenennoi 5
6 | Pesepn 1
Hroro 102 5 6




Ilnanupyempblie pe3yjbTaTbl H3yYeHHs MpeaMeTa
Mexanndeckue siBJeHUsS
BrinmyckHuK HayuuTCs:
. pacro3HaBaTh MEXaHUYECKUE SIBIICHHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUM
OCHOBHBIE CBOMCTBAa WJIM YCJIOBUA TMPOTEKAHUS JTUX SBICHUW: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKEHUE, CBOOOJHOE TMAJCHHWE TEJI, HEBECOMOCTD,
PaBHOMEPHOE [BWXXEHHE IO OKPYKHOCTH, HWHEPUHWs, B3aUMOJCHCTBHE TeEJ, Iepeaaya
JABJICHUST TBEPJBIMU TEJIaMH, KUIKOCTSAMH W ra3aMu, aTMoc(epHOe IaBJICHHE, TUIaBaHUE
TeJI, paBHOBECHE TBEPABIX TEJ, KojeOaTeIbHOE IBUKEHNE, PE30HAHC, BOJIHOBOE JIBH)KCHHUE
. ONMCHIBATh M3YUYCHHBIE CBOMCTBA TE€JI W MEXAHWYECKHE SBJICHMS, MCIOIb3Ys
dbu3nYecKkre BEIUYUHBI: MyTh, CKOPOCTh, YCKOpPEHHE, Macca Teja, IUIOTHOCTh BEIIECTBA,
CUJIa, JABJICHUE, UMITYJIbC, KHHETUYECKasi SHEPIus, ITOTCHIIMAIbHAS YHEPIrUs, MEXaHUYeCKas
pabota, mexanudeckas moiHocTh, KIIJ[ mpocToro mexanusma, cuia TPEeHHS, aMIUIUTY/a,
NepruoJ W YacToTa KojeOaHui, JJIMHA BOJIHBI M CKOPOCTh €€ pachpOCTpaHCHHUs; IpHU
ONMUCAaHUM TIPABUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICI MCIOJB3YEMBIX BEIWYUH, HX
0003HAYEHUS W CAWHUIBI H3MEPEHUs, HAXOAUTh (QOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUYNHAMU;

. AHAJIM3UPOBATh CBOMCTBA TEJ, MEXAHUYECKUE SBJICHUS U IPOLECCHI, HCIOIb3YS
dbu3nyeckre 3aKOHbl M TMPUHIUIBI: 3aKOH COXPAHEHUS HHEPruH, 3aKOH BCEMHUPHOTO
TAroTeHus, paBHojaeiicTByromas cumna, |, II u III 3akonsr HproTOHA, 3aKOH COXpaHEHUS

HMIIYJIbCAa, 3aKOH FYKa, 3aKOH HaCKaﬂH, 3aKOH ApXI/IMeIIa; IIpHU 5TOM pPa3JIn4aTb CIOBCCHYIO
(bOpMYJII/IpOBKy 3dKOHAa U €ro MaTCMaTH4YCCKOC BBIPAKCHHUC,

. paznuyaTh OCHOBHBIC MPU3HAKUA HM3YUECHHBIX (DU3MYECKUX TOHSATUN: MaTepuaabHas
TOYKa, MHEpLUHUAJIbHASL CUCTEMA OTCUETA;
. pemaTh 3a7a4u, UCTOIb3ysl (PU3nyeckue 3aKOHbI (3aKOH COXPAaHEHUsSI YPHEPTHH, 3aKOH

BCEMHPHOTO TATOTEHUSs, npuHIMn cynepno3unuu cui, |, I u 1 3akonsr HeroToHa, 3akoH
coXpaHeHUsi uMNyibca, 3akoH ['yka, 3akoH I[lackams, 3axkoH Apxumena) u GoOpMyIbl
CBA3BIBAIOIIME (PU3NYECKHE BETUYUHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca TeJa, MIOTHOCTh
BEILIECTBA, CWJIA, JIABJIICHUE, WMMITYJbC, KMHETHUYECKAs DHEPTHs, MOTEHUHAIbHAS JHEPIus,
MexaHudeckas pabota, Mexanndyeckas MomHocTb, KII/] mpocTtoro Mexanusma, cuiia TpeHUS
CKOJIbKEHUS, aMIUIUTYyJa, NMEepUoJl U 4YacToTa KOJeOaHWH, NJIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHEHHs1): Ha OCHOBE aHaJiM3a YCJIOBUS 3a/1a4d BBIACIATH (DU3NUECKUE BEIMYUHBI U
(bopmMyIbl, HEOOXOAUMBIE JUIsl €€ pelIeHus], U POBOAUTH PACUETHI.

Buinycknuk nonyuum 603M0%CHOCMb HAYYUMbCA:
o UCNONIb306aMb 3HAHUA O MEXAHUYECKUX SAGNeHUSX 6 HNOBCEOHEBHOU MHCUZHU OJiA
obecneuenusi bGezonacHocmu  npu  obpawjeHuu ¢ npubopamu U MexHU4ecKUMu
yempoticmeamu, 0711 COXPAHEHUsl 300P08bsl U COONI0OEHUS HOPM IKOJIO2UUECKO20 NOBEOEHUs]
OKpydfcaroweli cpeoe;
o npuBOOUMsb  NpuMepsbl NPAKMUYECKO20 UCNONIb308AHUS  (DU3UYECKUX 3HAHUL O
MEXAHUYeCKUx s6NeHusX U @QuU3UYecKux 3aKoHAX, UCNOIb308AHUSL B0300HOBNAEMbIX
UCMOYHUKO8  JHepauu;  JI02UYEeCKUX  HNOCNe0CMmBUll  UCCe008aHUsl  KOCMUYECKO20
npoCmpancmea,
o PAasIuuames 2paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuull
xapaxkmep QyHOAMEeHMAaNbHbIX 3AKOHO8 KOH COXPAHEeHUs MeXAaHUYecKou JHepuu, 3aKOH
COXpAHEHUsl UMNYIbCA, 3AKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHEl N0 UCNONb308AHUS
yacmuuLX 3aKoH08 (3axon I'yka, 3axon Apxumeoa u op.);



. npuémMam Noucka U QopMyIuposKu 00KA3AMenbCme 6blOGUHYMbIX 2unome3s U
meopemuyecKux 66160008 HA OCHOBE IMNUPUYECKU YCIMAHOBIEHHbIX (DaKmos;
o HAxXo00ums a0eK8amuyr0 NpeoNoNCeHHOl 3adaye Qu3UUecKyro MoOoelb, pa3peuiams
npobnemy Ha  OCHOBe  UMEWUXCA 3HAHUL N0  MeXaHuke C  UCHONb308AHUEM
Mamemamuyecko20 annapama, OYeHusams peaibHOCmb NOJYYEHHO20 3HAYeHUs PU3ULEeCKOl
BENUYUHDL.

TenoBble ABJICHUA
BbIlTyCKHUK HAYy4YUTCS:
J pacno3HaBaTh TEIUIOBBIC SIBIIEHUS M OOBSACHATH HAa OCHOBE HUMEIOIIMXCS 3HAHUU
OCHOBHBIC CBOWMCTBA WJIM YCJOBHUS TPOTCKAHUS JTHUX SBJICHHWNA: Au(y3us, W3MEHECHUE
o0béMa Ten mpu HArpeBaHWM (OXJIAXKIACHUH), OOJbIIAs CXUMAEMOCTh Ta30B, Majas
CKUMAEMOCTh KHUIAKOCTEH U TBEPIBIX TEJ; TEIJIOBOE PAaBHOBECHE, UCIIAPEHNE, KOHICHCAITNS,
IUIaBJICHUE, KPUCTALIM3ANMS, KHUIIEHWE, BJIAKHOCTh BO3AyXa, pa3IMYHBIE CIOCOOBI
TeIIonepeauH;
. OMKCHIBATh M3YYEHHBIC CBOMCTBA TEJ U TEIJIOBBIC SIBICHUN, UCTONB3Ys (HU3HMUYECKUE
BEITMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSI DJHEpPrusi, TeMIlepaTypa, ylelbHas
TEIJIOEMKOCTh BEIIECTBA, YJEibHAas TEIUIOTa IUIABJICHUS U MapooOpa3oBaHMs, yleTbHas
TEIJIOTa CTOPAHKS TOTUINBA, KOA(M(UIIMEHT TOJIE3HOTO ICUCTBUH TEIIOBOTO JBUTATENIS; TIPU
OTIMCAaHUU TIPABWIIPHO TPAKTOBAaTh (PU3WYECKHA CMBICT HCIOIB3YEMBIX BEIMYWH, UX
0003HAUCHUS W EIUHUIIBI HW3MEPCHUs, HAXOAUTh (OPMYIIBI, CBS3BIBAIONINC JTAHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUYNHAMU;
o aHAJIM3WPOBATh CBOWCTBA TEJ, TEIUJIOBBIC SBJICHHS W IPOIIECCHI, HCITONB3Ysl 3aKOH
COXpaHEHUs SHEPTHUH; Pa3INdaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOe
BBIPAKEHUE;
. pasznu4aTh OCHOBHBIE MPU3HAKU MOJIEJICH CTPOCHHS Ta30M KUJKOCTEH U TBEPABIX TET;
. pemaTh 3aJadd, HMCIOJb3Yys 3aKOH COXPAaHCHHUS HSHEPTUHM B TEIUIOBBIX IMpoIieccax,
dbopMyIBl, CBS3BIBAONIME (U3WYECCKUE BEIWYUHBI (KOJWYECTBO TEIIOTHI, BHYTPEHHSS
SHEPTHs, TEMIIEPATYPa, yAeTbHas TETUIOEMKOCTD BEIIECTBA, yACIbHAS TEIUIOTA IUIABJICHUS U
napooOpa3oBaHUs, YAeNbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(MQPHUIIMEHT TOJIE3HOTO
JEUCTBUS TEIUIOBOTO JBUTATENs): HAa OCHOBE aHalu3a YCJIOBHUS 3a/ladyd  BBIJCHSTH
busnueckue BeIMYUHbI U (OPMYIIbl, HEOOXOAUMBIE JUTsl €€ PEIIeHUs], U TIPOBOJUTH PACUETHI.
Buinyckunux nonyuum 603mMoicHOCHb HAYUUMbBCAL:
J UCNOIL3068AMb 3HAHUS O MENJIOBbIX AGNeHUAX 8 NOBCEOHEBHOU HCUZHU Ol 0becneyeHus.
bezonachocmu npu obpaweHuu ¢ npubopamMu U MEeXHUUECKUMU YCMPOUcmeamu, OJis
COXpaHeHUsi 300p08bsi U COONIOOEHUS HOPM IKOJI0SUYECKO20 NOBEOeHUs 8 OKpYicarouel
cpede;  NpuBoOUMb  NpuMepvl  IKOAO2UHECKUX Nocaredcmseuti  pabomsl  Osucamerel
eéHympeHnezo ceopanus ([{BC), mennoguix u 2uopoaniekmpocmaHyuil;

L anSOaMMb npumepsl  NPAKMUYECKO2O0 UCNOIb306AHUA quS’MlJQCKMX SHAHUU O
menJjoeblx A6JIeHUAX,
L4 pasaudams cparuybl NPUMEeHUMOCHU d)uSulleCKMX 3dKOHOB8, NOHUMAMb 608061/{41/!12

xapakxmep QYHOAMEHMANbHBIX U3UYECKUX 3aKOHO8 (3AKOH COXPAHEeHUsi JHepauu 8
Mennosblx NPoYeccax) u 02PAHULeHHOCMb UCNOIb308AHUSL YACMHBIX 3AKOHO8;

J npuémam noucka u QGOpMyIuUposKu 00KA3AMeNbCmse BblOBUHYMBIX 2Unomes U
MeopemuyecKux 66160008 HA OCHOBE IMNUPUYECKU YCTNAHOBIIEHHbIX (PaKmos;
o Haxoo0ums aoeK8amHylo NpeosloNCEHHOU 3a0ade Qu3udecKyio Mooeib, pa3peuams

I’lp06Jl€My HA OCHo6€ UMernuuxcsl 3HAHULU O MEeNJIOBbIX SGNeHUSAX C UCNONAb30BAHUEM



Mamemamuyecko20 annapama U  OYeHUsamv PeaibHOCMb  NOJNYYEHHO20 — 3HAYEHUS
@u3zuueckol genuyUHbl.

DJIeKTpUYecKre 1 MATHUTHbBIE SIBJICHUS
BrInyckHUK HAy4UTCS:
J pacrno3HaBaTh IEKTPOMATHUTHBIC SIBICHUS U OOBACHATH OCHOBE UMEIOUINXCS 3HAHUI
OCHOBHBIC CBOWCTBA WJIM YCJIOBHUS TPOTCKAHUS OTUX SBICHHUH: OJJICKTpU3AlUA Tel,
B3aMMOJICHCTBHE SJI0B, HArpeBaHUE IMPOBOJHUKA C TOKOM, B3aMMOJICHCTBHUE MAarHUTOB,
DJIGKTPOMArHUTHAS WHAYKIHWSA, ICHCTBHE MArHUTHOTO TIOJSI Ha TIPOBOJHUK C TOKOM,
NPSIMOJIMHEHOE PaCIpOCTpaHEHUE CBETa, OTPAKECHHUE M TPEIOMIICHUE CBETa, IUCIICPCHUS
CBETa;
. ONKCHIBATh HM3yYEHHBIC CBOWCTBA TEJI M AJICKTPOMATHUTHBIC SIBICHUS, HCIIOJB3YS
duznyecKkue BEIMYUHBL AJIEKTPUUYECKUI 3apsjl, CUjia TOKa, DJIEKTPUYECKOE HampsKEHUE,
AIIEKTPUYECKOE COMPOTUBIICHUE, YACNbHOE COMPOTHUBIIEHHWE BEIIECTBAa, paboTa TOKa,
MOIIIHOCTh TOKa, ()OKyCHOE pACCTOSHME M ONTHYECKas CHUJia JIMH3BL, TMPH OMUCAHUH
MPAaBIJILHO TPAKTOBAaTh (DM3MUECKHI CMBICT TOJb3yEeMbIX BEJIMYMH, MX O0O3HAUCHUS H
eIMHUIIBI U3MEPEHHUSI; YKA3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY
C IPYTMMH BEIHMYUHAMY,
° aHAJIM3UPOBATh CBOMCTBA TEJ, AJIEKTPOMATrHUTHBIEC SIBICHUS IPOLIECCHI, HCIIONb3Ys
(¢u3nyecCKre 3aKOHBI: 3aKOH COXPAHEHUS AJIEKTPUYECKOro 3apsijia, 3akoH Oma A ydacTka
nenu, 3akoH Jxoynsa-JleHuma, 3akoH MHPSIMOJMHEHMHOIO pacHpOCTPaHEHUs CBETa, 3aKOH
OTpaXCHHUS CBETa, 3aKOH TPEJIOMJICHHS CBETa; MPU OSTOM pa3UvaTh CIOBECHYIO
(GbOopMyITHMPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;
J pemaTh 3aJa4u, UCIMOoNb3ys (hu3nueckune 3aKoHbl (3akoH Oma ydyacTKa IenH, 3aKOH
JIxoyns - Jlenua, 3aKk0H NPSAMOJIMHEWHOTO PAaCIPOCTPAHEHHUSI CBETA, 3AKOH OTPAKEHUS CBETA,
3aKOH MPEIOMJICHUS CBETa) U (HOPMYJIbI, CBSA3BIBAIONUE (PU3NUYECKUE BETUYMHBI (CHJIa TOKa,
JIIEKTPUYECKOE HAMpPSKEHHE, DJEKTPUUECKOE CONPOTHBIICHUE, YAEIBbHOE COINpPOTUBIICHHUE
BElIEeCTBa, paboTa TOKa, MOIIHOCTh TOKA, (POKYCHOE PacCTOSIHUE U ONTHYECKasl CHJIa JINH3BI,
dopMynbl  pacu€ra  IJEKTPUUYECKOTO CONPOTHBJICHHMS MpPH  MOCIEAOBATEIBHOM |
napajuleIbHOM COEIMHEHUHU NMPOBOJHUKOM HAa OCHOBE aHAJIM3a YCJIOBUS 3a7aud BBIIEIATH
¢duznyeckue BeIMUUHbI U (OPMYJIIbl, HEOOXOIMMBIE ISl €€ PeleHus], U TPOBOAUTH PACUETHI.
BuinyckHux noayuum 603MOo#CHOCHb HAYYUMbCAL:
J UCNONIL306aMb 3HAHUS 00 INEKMPOMASHUMHBIX A6IEHUAX 8 NOBCEOHEGHOU HCUZHU OJisL
obecneuenus be3onacHocmu npu 0opaweHuU ¢ RPUOOPAMU U MEXHUYECKUMU YCMPOUCMEaMU
0J1s1 COXpaHeHUsl 300p08bsl U COOIIOOEHUSI HOPM IKOJIO2UHECKO20 NOBEOEHUSI 8 OKPYICatouell
cpeoe;

o npUBOOUMsb NpuUMepbl NPAKMUYECKO20 UCNOb30BAHUS  (U3UYECKUX 3HAHUU 00
NEKMPOMACHUMHBIX A8TIeHUSIX,
o pasiuyames  2paHuybl NPUMEHUMOCIU DUUYECKUX 3aKOHO8, NOHUMAMb 6CeoOwuil

xapaxkmep @GYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUSl 2NeKMPUYECKo20 3apsoa) U
02PAHUYEHHOCMb UCHONb308AHUSL YACMHBIX 3AKOH08 (3akoH OM u 015 yuacmKka yenu, 3aKoH
Iicoyns - Jlenya u op.);

. npuémam — nocmpoenus — Qusuveckux — mooenell, HOUCKA U  POpMYIUPOSKU
00KA3ameNbCme 8blOGUHYMbBIX 2UNOME3 U Meopemuieckux 6bl860008 HA OCHOBE IMNUPUYECKU
ycmanognenue ¢hakmos;

. Haxooums ao0eK8amHylo npeonodHCeHHOU 3adade @U3U4ecKylo MoOelb, pa3peuiams
npobnieMy Ha OCHO8e UMEWWUXCA 3HAHUU 00 21eKMPOMACHUMHBIX — SAGIEHUAX C



UCNONIb30BAHUEM MAMEMAMU4ecKo2co annapama u OYeHUu8amsv pearbHOCmb NOAYYEHHO20
3HAYeHUs PuU3UUeCcKoll eIUUUHDL.

KBaHnTOBBIE SIBJICHUSA
BrinmyckHuK HayuuTcs:
° pacro3HaBaTh KBAaHTOBBIC SIBJICHUS W OOBSCHATh HAa OCHOBE HWMEIOIIMXCS 3HAHWUU
OCHOBHBIE CBOMCTBAa WM YCJIIOBUS IIPOTEKAaHUS HDTUX SBJICHHUH: €CTECTBCHHas U
HMCKYCCTBEHHAs PaJlMOAKTUBHOCTh, BO3HUKHOBEHUE JINHEWYATOTO CIIEKTPa U3ITyUYCHUS,
° OTNHUCBHIBATh H3YYCHHBIC KBAHTOBBIC SBJICHMS, HCIOJB3YsS (PU3HMYECKHUE BEIUYHMHBI:
CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YaCTOTa CBETA, MEPHOJ MOJTYypacHaia;
IpU OMUCAHWW TPABWIHBHO TPAKTOBATh (PU3MUECKUH CMBICT HMCIOIB3YEMBIX BEIWYWH, UX
0003HAaUCHUS W CAWHHIBI W3MEPEHUS, YKa3bIBaTh (OPMYJBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTUMU BEIWYMHAMH, BBIUYMCIIATH 3HAYCHUE (PU3HUCCKOU
BEJIMYHUHEI,
° aHaJIM3UPOBATh KBAHTOBBIC SIBJICHUS, UCIONB3Ysl (PU3MUECKHE 3aKOHBI U TOCTYJIATHI:
3aKOH COXPAHECHUS SHEPIUU, 3aKOH COXPaHCHUS DJIEKTPUYECKOTO 3apsia, 3aKOH COXPAHECHUS
MAacCOBOTO YMCJIa, 3aKOHOMEPHOCTH U3JIYUYEHHUS U MOTJIOMICHUSI CUTM aTOMOM,;

o pas3vyaTh OCHOBHBIE NPU3HAKU IUIAHETAPHOM MOJEIM aToMa, HYKJIOHHOM MOJECIH
aTOMHOTO S11pa;
o IIPUBOJUTH IIPUMEPBI MPOSBICHHUS B MPUPOAE MU IPAKTHUYECKOTO HCIIOIb30BAHUS

PaINOAKTUBHOCTH, SIICPHBIX U TEPMOSIICPHBIX PEaKIIUA, TMHEHIATHIX CTICKTPOB.

Buinycknux nonyuum 603mMoicHOCMb HAYYUMBCA:

. UCNOIL3068AMb NOLYYEHHbLE 3HAHUSL 8 NOBCEOHEGHOU HCUZHU, 0Opaujenuy ¢ npubopamu
(CYUEMYUK UOHUBUPYIOWUX Hacmuy, O0o3umemp), OJisl COXPAHEHUsT 300P08bs U COON00EHUs.
HOPM 9KON02UYECKO20 NOBEOCHUsL 8 OKPYICAIOuell cpeoe;

o COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX A0ep C 0epeKmom Maccwl;

o npuUBOOUMsb NpUMepPbl GIUAHUSL PAOUOAKIMUBHBIX USLYYEHUN HA HCUBbLE OPSAHUIMDBL,
HOHUMAMb NPUHYUN OeliCMBUsT 003UMempa,

o HOHUMAmMb IKOJI02U4ecKue npoodaeMvl, GO3HUKAIOWUE NPU UCNONb30BAHUU AMOMHbBIX

INEKMPOCMAHYULL, U NYMU peuleHuss >mux npoorem, nepcneKmuebl UCHOIb308AHUS
VIPABIAEMO20 MEPMOMOLOEPHO20 CUHMES.

JIeMeHTbI ACTPOHOMNH
BBITTyCKHUK HAYYUTCS:
o pasnuyaTh OCHOBHBIC NMPU3HAKK CYTOYHOTO BpalieHus 3BE3N HeOa, nBrKeHus JIyHBI,
CouHIIa ¥ IJIaHET OTHOCUTENILHO 3BE3 T
o MOHUMATh Pa3INYUsS MEXAY TEIHOIEHTPUUYCCKOM W TCOIECHTPUUYCCKON CHCTeMaMH
MHpa.
Buinyckrux nonyyum 603mMoicHOCMb HAYYUMBCA!
o VKazvleams oOwjue ceouUcmea u OMaudus Nianem 3eMHoU epynnsl U NIAHem-2UeaHmos,
manvix men ConHeuHou cucmemvl U OOAbUIUX NIAAHEm, NOIb308AMbCSA KAPMOU 36E30H020
Heba npu HAOII0OeHUAX 36E30H020 Heba,

o pasiuyams OCHOBHblE XAPAKMEPUCMUKU 36€30 (pasmep, mdacca, memnepamypa),
COOMHOCUMb YBem 36e30bl C €€ MmeMnepamypou,
o pasauyams 2unomeswvl 0 npoucxodcoenuu CoaHeuHol cucmembi.

Kpurepuu u HOpMBbI OLIEHKH 3HAHUI, YMEHHH M HABBIKOB y4YallMXCSH.



OueHKa yCTHBIX OTBETOB YYAIIUXCH.

Ounenka 5 craBuTCA B TOM Ciy4yae, €CJIM YyYallMHCA MOKa3bIBAET BEPHOE IMOHUMAaHUE
(bu3MYECcKOi CYIIHOCTA PACCMaTPUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH,
JTAET TOYHOE OINPEJEICHUE U UCTOJKOBAHHE OCHOBHBIX MOHATUN U 3aKOHOB, TEOPUH, a TAKKE
NPaBWJIBHOE OIpe/eieHre (PU3NYECKUX BEIUYMH, WX EIUHUI] U CIOCOO0B H3MEpEHHS,;
MIPABHJILHO BBIMIOJIHAET YEPTEKH, CXEMBbI U TpaUKH; CTPOUT OTBET 110 COOCTBEHHOMY ILIaHY,
CONPOBOXKIAET PACCKa3 HOBBIMH MPUMEPAMH, YMEET NMPUMEHATh 3HAHUS B HOBOM CUTyallUd
IIPU BBIMOJIHEHUM MPAKTUYECKUX 3aJaHUI; MOKET YCTAHABIMBATH CBSI3b MEXKIY U3y4aeMbIM
U paHee U3yUYEeHHbIM MaTepHaioM M0 Kypcy (GU3UKHU, a TAKKE C MaTepUaIOM YCBOCHHBIM MpHU
W3YUYEHHUH IPYTUX MMPEIMETOB.

Ouenka 4 craBUTCS B TOM CIIy4ae, €CIM OTBET YYEHHKA YJIOBJIETBOPSET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLIEHKY 5, HO 0€3 MCHOJb30BaHUSI COOCTBEHHOrO IUIaHA, HOBBIX
npUMepoB, 0€3 MPUMEHEHUs 3HaHUN B HOBOM CUTyalluu, O€3 MCIOJIb30BaHUs CBsI3€H C paHee
V3YYECHHBIM MATEPHAIOM, YCBOCHHBIM IIPU M3YYEHUU APYIHX MPEIMETOB; €CIIH y4aIlUNCS
JOMYCTUJ OAHY OIIMOKY WM He OoJjiee JBYX HEIOYETOB M MOXKET HCIPAaBUTh HUX
CaMOCTOSITEJIBHO WM ¢ HEOOJIBILION TOMOIIBIO YUUTEIIS.

Ouenka 3 cTraBUTCS B TOM Ciy4ae, €CIM y4YallUWCS MPaBUIbHO MOHUMAET (DPU3UUYECKYIO
CYIIHOCTh pPAacCMaTpPUBAEMBIX SIBJICHUW W 3aKOHOMEPHOCTEW, HO B OTBETE HMEIOTCS
OT/IeJIbHBIE TTPOOEIIbI B YCBOCHHUH BOMPOCOB Kypca (PU3UKH; HE MPEMATCTBYET JaTbHEUIIEMY
YCBOEHUIO MPOTPAMMHOTO MaTepHuaia, yMeeT MPUMEHSTh MOJyYSHHbIC 3HAHUS TTPU PEIICHUN
MPOCTHIX 334 C UCIIOIH30BAHUEM TOTOBBIX (hOPMYJ, HO 3aTPYAHSAETCS MPHU PEIICHUH 3a/a4,
TPEOYIOIUX MPeoOpa3oBaHUs HEKOTOPHIX (OPMYII, JOMYCTHII HE Ooyiee oaHON rpyOoi H
OJIHOM HEeTpyOoii OIMOKH, HE 00Jiee ABYX-TPEX HErpyObIX HEIOUYETOB.

OueHka 2 CcTaBUTCS B TOM cllydae, €CJIM y4Yallluics HE OBJaJC] OCHOBHBIMHU 3HAHUSMH B
COOTBETCTBUM C TpeOOBAaHMSAMHU U JOMYCTHJI OOJIBIIIE OIMMOOK UM HEAOYETOB, 4YeM
HEOOXOIMUMO IS OLIEHKH 3.

OHeHKa 1 craBuTCcs B TOM ClIy4dac, CCJIM YUYCHHMK HC MOXKCT OTBCTUTH HU Ha OJUH U3
IMOCTABJICHHBIX BOIIPOCOB.

OneHka NMCbMEHHbIX KOHTPOJbHbIX Pa0oT.

Ouenka 5 ctaBuTCS 3a pabOTY, BHITIOJHEHHYIO TTOJIHOCTHIO 0€3 OIMOOK 1 HEJIOUETOB.

Ouenka 4 craBuTcs 3a paboOTy, BBINOJIHEHHYIO MOJHOCTBbIO, HO MpPU HAIMYUMU HE Ooliee
OJIHOM OIMIMOKM M OJTHOTO HeJouYeTa, He OoJiee TpeX HEeA0UYEeTOB.

Ouenka 3 craButcs 3a pabOTy, BBHIIOJIHEHHYIO Ha 2/3 Bceil pabOThl MPaBWIBHO WIH MPHU
JIOTyIIeHUN He OoJiee ogHOU TpyOoil ommOku, He Oojiee TpexX HerpyObIX OIIMOOK, OJIHOM
HEerpyOoil OIIMOKH U TPEX HEIOYETOB, MPU HATMYUH YETHIPEX-TISITH HEI0UETOB.



Ounenka 2 craButcs 3a paboTy, B KOTOPOW YKCIIO OIIMOOK M HEJIOYETOB MPEBBICUIO HOPMY

JUTSI OLIEHKH 3 WJIM TIPAaBWJIBHO BBITIOJTHEHO MeHee 2/3 paboThl.

Ounenka 1 craButTcs 3a pabOTy, HEBBIOJIHEHHYIO COBCEM WJIM BBIMOJHEHHYIO C TPyObIMU

OLIIMOKAMHU B 3aJaHUIX.

Ilepeuens oumuoox

I'pyovie omnoku:

1. He3nanue omnpeneieHNil OCHOBHBIX MOHATHM, 3aKOHOB, MPABWUJI, MOJOKEHUN TEOPUH,
dbopMyI, OOIIENPUHATHIX CHMBOJIOB, 0003HAUCHUS (U3UYECKUX BEIMYWH, CAUMHHILY
WU3MEPEHHUS.

2. HeymeHue BbLAETATH B OTBETE TJIABHOE.

3. Heymenue mnpuMeHSATh 3HAHHUA MJS PEIICHUS 3aJad W OOBACHEHUS (PUIUUECKHUX
SBJICHUI; HENpaBWJIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI, 3aJaHUsl WA HEBEPHbBIC
OOBSCHEHHS XOJa WX PEIICHUS, HE3HAHUE NMPUEMOB pPEUICHUS 3a/Jad, aHaJOTWYHBIX
paHee pEUIeHHBIM B Kilacce; OIIMOKM, MOKAa3bIBAIOLIME HENPAaBUIBHOE MOHUMaHHE
YCIJIOBHSI 33J]a4X UM HENIPABUIBHOE UCTOJIKOBAHUE PEILICHHUS.

4. HeymeHue yuTaTh U CTPOUTH IpapMKu U NPUHIUIHAIBHBIE CXEMbI

5. Heymenue mnoAarotroButh K pabOTe YCTAaHOBKY WM JabopaTopHOoe 000pYAOBaHHUE,
IIPOBECTH OMBIT, HEOOXOUMBIE PACUEThI WM UCIOIb30BaTh MOJIYYECHHbIE JaHHbIE 1JIs
BBIBOJIOB.

6. HeOpexHoe oTHOmIEHHE K JIaDOpaTOPHOMY OOOPYIOBAaHUIO H H3MEPUTEITHHBIM
npudopam.

7. HeymeHue onpenenuTh NOKa3aHUI U3MEPUTEIBHOTO MPUOOpa.

8. Hapymienne TpeOoBaHuii mpaBwi  O€30mMacHOrO0 TpyJda TP BBITIOJIHCHUH

9KCIICPUMCHTA.

Hezpyovie omtuoku:

1. Herounoctu (GOpMyIUpOBOK, ONpENENEHUM, 3aKOHOB, TEOpPUM, BBI3BAHHBIX
HEMOJHOTOM OTBETa OCHOBHBIX IIPU3HAKOB ONpeaenseMoro mnoHatus. Omuokwy,
BbI3BaHHbIE HECOOIOICHUEM YCIOBUM NPOBEACHUSI ONIbITA WIIK U3MEPEHUI.

2. OmmOKK B YCIOBHBIX OOO3HAUEHHUSAX HA MNPUHIUNHAIBHBIX CXeMaX, HETOYHOCTU
yepTexen, rpaduKkoB, CXEM.

3. Ilpomyck v HETOYHOE HAalMCaHHE HAUMEHOBAHUM €IMHUL] (PU3NUYECKUX BEIUYUH.

4. HepanuoHaabHBIN BHIOOP X0J1a PEIICHHUS.

Heoouembut:

1. HepauuonanbHble 3amuMcd NOpU  BBIYKMCICHUAX, HEpALUMOHAIbHBbIE  IPHUEMbI
BBIYKCIICHU, TPeoOpa30BaHU U PelIeHUs 3aau.

2. Apudmernueckue OMIMOKM B BBIYMCICHUSX, €CIM 3T OLIMOKU IpyOO HE MCKAXKAIOT
pEabHOCTh MOJYYEHHOT'O PE3yJIbTaTa.

3. OtnenpHbIe MOTPEIIHOCTH B (POPMYIMPOBKE BOMPOCA UM OTBETA.

4. HeOpexHOE BBIMIOJHEHUE 3aMKUCEl, YepTekKel, cxeM, rpauKoB.

5. Opdorpadudeckue u MyHKTYaIIMOHHBIE ONTUOKA

OueHka J1adbopaTopHbIX PadoT.

OueHka 5 cTaBUTCA B TOM cllydae, €CJIM yYalllUicsl BHITOTHUI paboTy B MOJHOM 00beMe C
coOmro/ieHieM HeOOXOJMMOM MOCIeI0BATEILHOCTH MPOBENCHUSI OMNBITOB U H3MEPEHUM;



CaMOCTOSITEJIbHO M PalMOHAIBHO MOHTHPYET HEOOXOJuMOE OO0OpYJOBAHHE; BCE OMBITHI
MIPOBOJIUT B YCIIOBUSX M PEKUMaX, 00SCIEUNBAIOIINX MMOTYYEHUE MPABWIBHBIX PE3YJIbTaTOB
U BBIBOJIOB; COOJIOAAaeT TpeOOBaHUs MpaBMJI 0€30MacHOrO TPyAa; B OTUETE MPABHIBHO H
aKKypaTHO BBITIOJHSET BCE 3alMCH, TAOJMIIBI, PUCYHKH, YEPTEKU, Tpa(pUKH, BHIYUCICHUSA,
MPaBUJIBLHO BBIMOIHIET aHAIU3 OTPEIIHOCTEN.

Ounenka 4 CTaBUTCS B TOM CJIy4ae, €CIM YYaIlUACS BBITTOJHUI pabOTy B COOTBETCTBHH C
TpeOOBaHMSIMU K OIICHKE 5, HO JOIMYCTHJI JBa-TPU HEIoYeTa, He Oojiee OMHOW HerpyOoit
OIIMOKHU M OJHOTO HEJ0YEeTA.

Ouenka 3 cTaBUTCA B TOM CIy4ae, €CIU y4Yalluics BBIIOJHUI pabOTy HE MOJHOCTBIO, HO
00BbEM BBINOJIHEHHON YacTU TaKOB, YTO MO3BOJSET MOJYYUTh MPAaBUIIbHBIE PE3YJIbTAThl U
BBIBO/IbI, €CJIM B XO/JI€ POBEACHUSI ONIbITA U U3MEPEHUN ObUIM JOIYIIEHbBI OLIMOKH.

OueHnka 2 cTaBUTCS B TOM CIIy4ae, €CIU y4YalluHCs BBITOJHUI PabOTy HE MOJHOCTHIO U
00BbEM BBINOJIHEHHON pa0OThl HE MO3BOJISIET CHENATh MPaBUIbHBIE BBIBOJbI, BBIUMCICHMUS,
Ha0JII0/IEHUS IPOBOIMINCH HENTPABUIIBHO.

OIIeHKa 1 cTaBUTCS B TOM clIy4dac, €Cin yqaﬂlHﬁCH COBCCM HC BBIIIOJIHUII pa60Ty.

Bo Bcex cimyyasx OLIEHKa CHHMIKAETCs, €CIIM ydalluica He coOmroaan TpeOOBaHMM MpaBUil
0e30macHoOro Tpy/a.



