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PaGouas nporpamma no npeamery «@u3uKa»
B yciaoBusix peaqusannu @I'OC ocHoBHOro 001ero o6pa3oBaHus

IosicHuTeIbHAA 3aMUCKA

Jannast mporpamMmMa paspaborana s ydamuxcs /-9 kmacco  MKOY COIII Nell
c. Koncrantunosckoro IlerpoBckoro paiiona coctaBiieHa Ha OCHOBE TpeboBanuii deaepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHIApTa OCHOBHOTO OOIIEro oOpa3oBaHHsS BTOPOTO
MOKOJIEHUSI C YYeTOM TpeOOBaHUM, HU3JOXKeHHBIX B [IpumepHoil mnporpamme mo ¢usmke,
OcHoBHOI 00pa30BaTENBLHON MPOrPaMMbI OCHOBHOTO 001iero oopazosanuss MKOY COILI Nell
aBTOpCKOil nmporpammbl «Puszuka 7-9» aBT. A.B. Ilepsimikun, H. B. ®unonosuy, E. M. ['yTHHK.
Yuebnsnrii utan MKOY COIII Nell otBogut B 7-9 knaccax Ha ypoku ¢usuku 238 (68+68+102)
yueOHBIX 4acoB U3 pacuera 2 yueOHbIX yaca B Hezemto B 7,8 kiacce U 3 yueOHBIX 4aca B HEJEII0
B 9 Kiacce.

Hannas pabouasi mporpamMma OpPHEHTHPOBaHA Ha HCIOJIB30BaHHE Y4eOHUKOB A. B.
[epprmkuna «®usukay ais 7, 8 wiaccoB u A. B. Ilepeimikuna, E. M. ['ytHuk «®usuka» s 9,
uznarensctBo Jlpoda", r. Mocksa, 2014-2017. Jlamnenii YMK Bxomur B DeaepanbHbIi
nepeyeHb y4eOHMKOB, pEKOMEH0BAHHBIX K HCIOIb30BaHUIO B 00pa30BaTEIbHON IpOrpaMMe B
00pa30BaTEeIbHOM YUPEKIACHHUHU.

B nporniecce n3ydenus: GU3NKU pean3yroTCs CIETyIONIe WeJIH:

* YCBOGHHE YYalIMMHCS CMBICJIA OCHOBHBIX MOHSATHHA M 3aKOHOB (DM3UKH, B3aNMOCBSI3U
MEX1y HUMU;

= (GopMUpOBaHKE CUCTEMbI HAYYHBIX 3HAHUH O MPHUPOJIE, €€ PyHTaMEHTAIBHBIX 3aKOHAX
JUTS IOCTPOCHUS NIPECTABICHUS O (PU3NYECKON KapTHHE MUPA;

s cucTeMaTu3alus 3HaHUM O MHOrooOpasuu OOBEKTOB M SBICHUM HPUPOIBL, O
3aKOHOMEPHOCTSIX TPOLIECCOB M O 3aKOHaX (U3UKU U OCO3HAHMSI BO3MOXHOCTH Pa3yMHOTO
UCIIONIb30BaHUS

s (QopMupoBaHME YOEKIECHHOCTH B II03HABAEMOCTH OKpPYXKAIOIIEr0o MHpa U
JIOCTOB@PHOCTH HAYYHBIX METOJIOB €T0 U3yUCHUS;

= OpraHm3aIys SKOJOTHYECKOTO MBIIIICHUS W IICHHOCTHOTO OTHOIICHUS K TMPHUPOJIE;
pa3BUTHCE MTO3HABATEIbHBIX MHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH ydaliuxcs, a
TaKk)Ke MHTepeca K yriIyoJieHU o (pU3HUecKUX 3HaHUM.

JlocTrkeHue 1eneit odecrieunBaeTcs pelieHneM CaeIyonux 3a1au:

s 3HAKOMCTBO YYalIUXCS C METOJOM HAyYHOTO MO3HAHWS U METOJAAMH HCCIIETOBAHUS
00BEKTOB U SIBJICHUW TIPUPO/IBI,

s  [pUOOpeTeHHe YYallUMUCA 3HAHUW O (UINYECKUX SBICHUAX, (PU3HUECKUX
BEJIMUMHAX, XapaKTePU3YIOIIUX ITH SBIICHUS;

= (GopMUpOBaHUE Y yYaIIUXCS YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS U BHITIOIHATH
OTIBITHI, JTA0OpATOpHBIE PAOOTHI U SKCIEPUMEHTAIBHBIE HCCIEIOBAHMS C HCIIOJIb30BAHUEM
HU3MEPUTENEHBIX TPHOOPOB, MUPOKO MPUMEHSIEMbIX B TPAKTHUCCKOH KHU3HU;

e OBJIQJICHWC YyYallUMHUCS TAaKUMH OONICHAYYHBIMU ITOHATHUSAMH, KaK TPHUPOTHOE
SIBIIGHUE, SMITMPUYECKH YCTAHOBJICHHBIN (akT, mpoOiema, THIOTe3a, TeOPETUYECKUIl BBIBOJ,
pe3yNbTaT 3KCIePUMEHTAIBHON MPOBEPKHU;

= TIOHMMaHHWE YJallUMHUCS OTIUYHIA HAyYHBIX JIAHHBIX OT HEMPOBEPECHHON HH(OPMAITHH,
[IEHHOCTH HAYKH I YIOBIETBOPEHHUS OBITOBBIX, MPOU3ZBOJACTBEHHBIX U KYJIbTYpPHBIX
NOTpeOHOCTEH yenoBeka.

PaGouas mporpamma npeaycMaTpruBaeT BRINOJHEHNE TPAKTHUECKOM YacTH Kypca:

7 xn - 11 nabopaTopHbIX padboT, 6 KOHTPOJIBHBIX PabOT;

8 ki1 - 11 nabopaTopHBIX pabOT, 6 KOHTPOJIBHBIX paboT;

9 k11 - 8 mabopaTopHBIX padboT, 7 KOHTPOIBHBIX PaOOT.

Peasm3zanmsa  nmpakTuyecko  4vactm  paboyed  mporpamMMbl mo  ¢u3uke

npeaycMaTpuBaerT HCHOJb30BaHue oOopynoBanusi lLlenTpa o0pa3oBaHusi eCTeCTBEHHO-
HAYy4YHOH " TEeXHOJIOTHYeCKOM HaNpaBJIEHHOCTel «Touka pocTtay.
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1. I[Inanupyemble pe3yabTaThbl OCBOEHHUS MpeaMeTa

JlanHas mporpamMma obecreunBaeT (GpopMHpPOBaHHE THYHOCTHBIX, MeTANIPeIMETHBIX H
NpeIMeTHBIX Pe3yIbTaTOB.

JIn4HOCTHBIE pe3y/IbTaThl OTPAXXatOT CPOPMHUPOBAHHOCTh, B TOM YHCJIE€ B YACTH:

1. ITaTpOTHYECKOIO BOCIIUTAHUS

(bopMHpOBaHKHE YMEHUSI OPUEHTUPOBATHCSI B COBPEMEHHBIX 00ILECTBEHHO-TIOIUTUYECKUX
nporieccax, nmpoucxomaumx B Poccun um mupe, a Takke 0CO3HAHHYIO BBIPAOOTKY COOCTBEHHOM
MO3ULMU [0 OTHOIICHHWIO K HHMM Ha OCHOBE 3HAaHUS U OCMBICIEHHUS HCTOPHM, TyXOBHBIX
LIEHHOCTEN U JTOCTUKEHUIN HAlIEH CTPAHBIL;

2. JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS

pa3BUTHA y IeTell HPAaBCTBEHHBIX UYBCTB (UECTH, 10JIra, CIIPABEAJIUBOCTH, MUJIOCEPAUS U
pyxento0us); GopMupoBaHUs BBIPAXKEHHOM B MOBEICHUHM HPABCTBEHHOM MO3ULIUH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIILHOMY BRIOOPY 1100pa;

3. DKOJIOTMYECKOT0 BOCIIUTAHUS

@opMHUpOBaHME YMEHHUS NPUMEHATHb 3HAHMSI COLMAIBHBIX M E€CTECTBEHHBIX HAyK JUIS
pelieHuss 3ajad [0 OXpaHe OKpYXawollell cpeabl, YMEHHs pa3yMHOro, OEpexIUBOrO
[IPUPO/IONOIb30BaHUS B OBITY, B OOIIECTBEHHOM POCTPAHCTBE

MeTanpeaMeTHBIMH PE3yJIbTATAMH SBIISIOTCS:

- OBJIAJICHAE HABBIKAMM  CAMOCTOSATENBHOTO  NPUOOpPETEHHs  HOBBIX  3HAHMH,
OpraHu3aly yueOHOH! NeATeNbHOCTH, IOCTAHOBKHU LeNIeH, MIIaHUPOBaHUS, CAMOKOHTPOJIS U OLIEHKU
pe3yJbTaToOB CBOCH JESATENbHOCTH, YMEHMAMH MPEIBUICTh BO3MOXKHBIE PE3YJNbTaThbl CBOMX
JIeHCTBUI;

- NOHMMAaHME pA3IMYUN  MEXIy HCXOOHBIMM (aKTaMH M THIOTe3aMM IS HX
OOBACHEHUS], TEOPETUUECKUMHU MOJAESIMU U PEalbHBIMH OOBEKTaMH, OBJIQJICHHE YHUBEPCAIbHBIMU
y4yeOHBIMH JI€HCTBUSIMU Ha TpUMepax THUMIoTe3 [uii OOBSCHEHHS U3BECTHBIX (PAKTOB H
SKCIIEPUMEHTAIbHOM IPOBEPKH BbIIBUTAEMbIX TUIOTE3, pa3pabOTKU TEOPETHUECKUX MopeieH
HPOLIECCOB WU SIBJICHUH;

- dopMupoBaHre yMEHHH BOCIPHHUMATh, IepepadaTelBaTh UM  HPEABSBIATDH
MH(OpMALUIO B CIIOBECHOH, 00pa3HOM, cUMBOIMYECKOH (hopMax, aHATU3UPOBATh U NepepadaThIBaTh
HOJIYYCHHYI0 HWH(OPMAIMI0 B COOTBETCTBHM C IOCTABIECHHBIMU 33/la4aMH, BBIICISATb OCHOBHOE
CoZiep’KaHNe MMPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha MOCTaBJICHHBIE BOIIPOCHI U U3/1araTh
ero;

- pUOOpETEHHE OMbITa CAMOCTOSITEIFHOTO MOUCKA, aHallu3a U 0T0opa MH(MOPMAIIH C
HCTIOJIb30BAaHUEM PA3IMYHBIX MCTOYHUKOB M HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHH Ul pEIICHUS
MO3HAaBaTEJIbHBIX 33/1a4;

- pa3BUTHC MOHOJIOTHYECKOMN U HHaHOFquCKOﬁ pe€uu, YMEHUA BbIpaXXaTb CBOU MBICIIH
U CIIOCOOHOCTH BBICIYIINBATH COOECEIHMKA, MOHMMAaTh €ro TOYKY 3pCHHUs, IPH3HABATh IIPaBO
JPYTroro 4ejJoBeKa Ha HHOE MHEHHE;

- OCBOGHHE NPUEMOB JEHCTBMH B HECTAHJAPTHBIX CUTyalusX, OBJIAJCHUE
3BPUCTUUECKHMU METOAAMH PELIeHUs poliiem;

- dbopMupoBanre ymMeHUit paboTaTh B IPYIIE C BHITOJIHECHUEM PA3ITHYHBIX COIIMAIBHBIX
posieil, IpeACTaBIATh U OTCTauBaTh CBOM B3IVIAABI U YOEXKICHNUS, BECTU TUCKYCCHIO.

IIpeameTHBIe pe3ynbTaThl OCBOCHUS MIPOrpaMMbl 00y4ueHus pu3nKe B OCHOBHOM IIIKOJIE.

BbInyCKHUK Hay4YuTCH:

e coOmogaTh HpaBuiIa O€30MaCHOCTH M OXpaHbl TpyAa Npu paboTre ¢ y4yeOHBIM H
71a00paTOpHBIM 000pPYIOBaHUEM;

® ITIOHUMAaTh CMBICI OCHOBHBIX (PM3NYECKUX TEPMHMHOB: (QU3NYECKOE TEJIO0, HU3NUECKOE
ABJICHHUE, PU3NUECKasi BEIMUNHA, €MHULIBI H3MEPEHNUS;

® pAacmo3HaBaTh NPOOJEMbI, KOTOpPHIE MOXHO pEHIMTh NpPU MOMOIIM (PUIUIECKUX
METOJIOB; AHAJIU3UPOBATH OTJENIbHBIC DTaIlbl IPOBEICHUS HCCICIOBAHUN M MHTEPIPETUPOBATH
pe3ybTaThl HAOIIOACHUHN U OMBITOB;

® CTaBUThb ONBITHI M0 UCCIEIOBAHUIO (PU3MUECKUX SIBICHUM WM (PU3MUECKUX CBOMCTB
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Ten 0e3 WCHOJb30BaHUS MPSMBIX W3MEPEHU; MpH 3TOM (OPMYIHPOBATH TpoOIeMy/3aaady
yu4e0HOro IKCIEePUMEHTa; COOMPATh YCTAHOBKY M3 MPEIIONKEHHOTO 00OPYAOBAHUS;, MPOBOIUTH
OTIBIT ¥ POPMYITUPOBATH BHIBOIBI.

[pumevanue. Ilpu mpoBeaeHUU uCCIeNOBaHHUS (U3UUECKUX SBICHUH H3MEPUTEIbHBIC
npuOOpbl UCHOJB3YIOTCS JIMIIb KaK JaTYUKU HM3MEPEeHUs (PU3NYECKHX BEJIUYHH. 3alucH
MOKA3aHUH MPSIMBIX U3MEPEHUH B 3TOM cllydae He TpeOyeTcs.

® [IOHMMATbH POJIb SKCIEPUMEHTA B IMOTYYCHUH Hay4YHOU HHpOpMauy;

® [IPOBOAUTH MpsIMble HU3MEpeHUs (U3MYECKUX BEIMYMH: BPEMs, pacCcTOsSHUE, Macca
Tena, o0beM, CHila, TeMIleparypa, arMochepHoe IaBieHHe, BIaKHOCTh BO3[yXa, HANpPsDKEHUE,
CHJIa TOKa, paJuallMoOHHBIH (OH (C HCIONB30BAaHHEM JO3MMETPa); HpPU OSTOM BHIOMpPATH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U UCIIOJIb30BaTh MPOCTEHIIINE METO/IbI OLIEHKH MOTPEIIHOCTEH
U3MEPECHUM.

[Ipumeuanue. Jlro6as yuebHas mporpaMma JoDKHA 00ecredrBaTh OBIaJCHUE MPSIMBIMU
U3MEPEHUSIMH BCEX MIEPEUNCIICHHBIX (PU3HUECKUX BEITUUHH.

® I[IPOBOANUTH HCCIECOBAHHUE 3aBUCUMOCTEH (PU3UYECKHX BEIWYMH C UCIOJIb30BAaHUEM
OpsIMBIX M3MEPEHMIA: TMPU OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUpPOBATH pe3yabTaThl
MOJTYYEHHOU 3aBHCHUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
M0 pe3yJbTaTaM UCCIIEI0BaHUS;

® TMPOBOANTH KOCBEHHBIC U3MEpPCHHS (DHU3MYECKMX BEJIIMYUH: TPU  BBITOJIHECHUU
U3MEpEHUIl coOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAysl NMPEAJIOKEHHON HMHCTPYKILIHH,
BBIUMCIISATH 3HAYCHHE BETMYMHBI M aHAIM3UPOBATh MMOTYYCHHBIE PE3YyJIbTAaThl C YYETOM 3a/IaHHOM
TOYHOCTH U3MEPEHU;

® AHAIM3UPOBATH CUTYALIUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaThb B HHUX
MPOSIBIICHUE M3YUYEHHBIX (U3MUECKUX SBICHUM WM 3aKOHOMEPHOCTEH U TMPUMEHATH
UMEIOIINECs 3HAHUS ISl X OOBSICHEHHS,

e T[OHMMATh MPHUHIMIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMsI B TIOBCETHEBHOM JKU3HU;

® LCIIOJIb30BaTh IIPU BHIINOJHEHUH Y4€OHBIX 3aJa4 HAay4YHO-TOMYJSPHYIO JUTEPATypy O
bu3NYECKUX SIBICHUAX, CIIPABOYHBIE MaTepUabl, pecypchl IHTepHeT.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

® 0CO3HABAMb YEHHOCHMb HAYYHLIX UCCIe008aHUl, pOlb QuU3UKU 6 pacuiupenuu
npeocmasieHull 00 OKpyicaruem mupe u ee 8Kido 8 yIyululeHue Kauecmea HeusHu,

® UCNONb306aMb NPUEMbl NOCMPOEHUs u3UYecKUx mMooenel, NOUCKa U GOopMYyIUpPoOKU
00Ka3amenbCcme GblOBUHYMbBIX 2UNOMe3 U Meopemuyeckux 6bl80008 HA OCHO8E IMRUPUYECKU
YCMAHOBNIeHHBIX (haKmos;

® CpasHusamv MOYHOCMb UMEpeHUs (QUIUYECKUX GeludyuH Nno GeludyuHe Ux
OMHOCUMENbHOL NOSPEUWHOCIU NPU NPOBEOeHUU NPAMBIX USMEPEHULL

® CamocmosmenvbHo NPoOBOOUNMb KOCEEHHble USMEPEHUs U UCCAe008AHUS PUIUYECKUX
BeIUYUH C UCNOTIL30BAHUEM PA3IUYHBIX CNOCOO08 UBMepeHUs Pu3uyecKux 6eludut, 6bloupamso
cpedcmea usMepeHusi ¢ y4emom HeoOX0OUMOU MOYHOCMU UMepeHUtli, 000CHO8bI6aMb 6b100D
cnocoba usmepenus, a0ekeamHo2o nOCMagIeHHol 3aodade, NPo8oOUMb OYEHKY 00CHOBEPHOCTU
NONYYEHHbIX Pe3ylbmamos;

® BOCHpUHUMAMb UHGOpMAYUIO DUULECKO20 COO0EPHCAHUSL 6 HAYUHO-NONYIAAPHOU
aumepamype U cpeocmeax Maccosol uHpopmMayul, Kpumudecku OYeHU8amv HNOLYYEHHVIO
UHhopMayuro, aHaIU3Upys ee cooepircarue u OaHHbvle 00 UCOYHUKe UHpOpMaAYyULL,

® c030a6amv cOOCMBEHHbIE NUCLMEHHbIE U YCHHble COOOWEeHUs O DUULECKUX SA8NEHUSIX
Ha  OCHOBe  HECKONbKUX  UCMOYHUKOS  UHDOpMAyul,  CONPOBOHCOAMb  GbICMYNJIEHUE
npezenmayueti, y4umuléas 0COOEHHOCMU aAYOUMOPUU C8ePCMHUKOS.

Mexannuyeckue siBJCHUS

BbINyCKHUK HAY4YUTCSH:

® pAacro3HaBaTh MEXaHWYECKHUE SBICHUS U OOBSICHATH HA OCHOBE MMEIOIIUXCS 3HAHUMN
OCHOBHbIE CBOMCTBA WJIM yCIIOBUS MPOTEKAHUS 3TUX SIBJICHUN: paBHOMEPHOE U HEPABHOMEPHOE
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JBIKCHHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE NPAMOIMHEWHOE IBHMKEHHE, OTHOCUTEIBLHOCTH
MEXaHUYECKOTO JABMKEHHs, CBOOOTHOE MaJIeHUEe TeJl, PABHOMEPHOE JIBUKEHHUE 110 OKPYKHOCTH,
MHEPLXs, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JBM)KCHHE, IIepeiada JaBJICHNs TBEPAbIMU TellaMH,
KHUJIKOCTSIMH W Ta3aMH, aTMOC(epHOe IaBlieHUE, IJIaBaHWE TeJl, PAaBHOBECHE TBEPJIBIX TeJ,
UMEIOIUX 3aKPEIUIEHHYI0 OCh BpAILEHMs, KOJIeOaTeJbHOE IBM)KEHUE, PE30HAHC, BOJHOBOE
JBUKEHUE (3BYK);

® ONNCHIBaTh HU3YYEHHBIE CBOMCTBA TE€I M MEXAaHWYECKUE SIBJICHUSA, HCIOJIb3Ys
(du3nyeckre BEIMYUHBIL: TyTh, IEpEeMEIEHHE, CKOPOCTh, YCKOPEHHE, IEpUO 0OpalleHus, Macca
TeNa, IUIOTHOCTh BEILECTBA, CUja (CHUJa TSDKECTH, CHJIA YNPYroCTH, CHJIa TPEHMs), AABIICHUE,
UMIIYJIbC Tejla, KUHETHYeCKas SHEeprus, NOTEHLMalbHas SHEprus, MexaHudeckas palorta,
MexaHudeckass MomHocth, KIIJ[ mpu coBepmieHHMH pabOThl C HCHOJIB30BAHUEM IPOCTOTO
MeXaHu3Ma, CUJla TPEHUs, aMIUIMTY/1a, IEPUOJI U YacTOTa KoJeOaHUi, IJIMHA BOJIHBI U CKOPOCTh
€e paclupoCTpaHEHHs; NpPHU OINUCAHUM TPABHWIBHO TPAKTOBaThb (PU3UYECKUH  CMBICIT
UCMOJIb3YeMbIX BEIMYMH, MX OOO3HAYeHHsS M €AMHULIBI HM3MEpEHHs, HaXOIuTb (HOPMYIbI,
CBSI3BIBAIOIIME NAHHYIO (DU3MYECKYIO BEIMYHHY C IPYTMMH BEIIMYMHAMH, BHIYUCIATH 3HAYCHUE
(bu3nu4ecKoil BETUUNHBL;

® AHAIM3UPOBATH CBOWMCTBA TE€J, MEXAHWYECKHE SBJIICHHS M IIPOLIECCHI, HMCIOJIB3Ys
(¢u3nyecKue 3aKOHbBI: 3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMHPHOIO TATOTEHMS, MPUHIUI
Cynepno3uuu cui (HaxoxjaeHue paBHopeicTByromeil cumbl), I, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHHWs MMILysbca, 3akoH ['yka, 3akon [Ilackans, 3akoH Apxumezna; Nnpu 3TOM
pas3yInyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUUECKOE BhIpaXKECHUE;

® pas3nUyYaTh OCHOBHBIC MPHU3HAKH HM3YYEHHBIX (H3MYECKUX MOJEJCH: MaTepualibHas
TOYKa, MHEPLMAJIbHAS CUCTEMA OTCYETA;

e peuath 3a7ayy, UCHOJb3Yys (PU3MUYECKHE 3aKOHBI (3aKOH COXPAHEHUS SHEPrHH, 3aKOH
BCEMHUPHOI'O TATrOTeHUsA, npuHUUN cyneprnosuumu cwi, I, II u III 3akoHsl HeroToHa, 3aKoH
COXpaHEHMsI HMITysbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u Gopmynsl,
CBsi3bIBaroIMe (hU3MUYECKHE BENUYHMHBI (IyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IMIIOTHOCTh
BEILIECTBA, CHJIA, JABJICHUE, UMITYJIbC TEJla, KUHETUYECKask SHEPIHs, MOTCHIHMAIbHAS DHEPIrus,
MexaHudeckass paboTa, mMexaHuueckas MomHocTh, KIIJ[ mpocroro mexanusma, cuiia TpeHHUs
CKOJIbJKEHUS, KOO (UIMEHT TPEHUs, aMIUIUTY/1a, IEPUO U YacToTa KoJeOaHuM, AJIMHA BOJIHBI U
CKOpPOCTh €€ paclpOCTPAHEHUs): Ha OCHOBE aHalM3a YCIOBMs 3a/laud 3alllChIBaTh KpaTKoe
yCIIOBUE, BBIIEIATh (PU3NYECKHE BEIUYMHBI, 3aKOHbI W (QOpMyJbl, HEOOXOJUMBIE HJs €€
peleHts, TPOBOAUTE PacyeThl U OLIEHWBATh PEAJbHOCTh MOJIYYEHHOTO 3HAaueHUs (pu3nyeckoi
BEJINYUHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTD HAYYUThCH:

® UCNONbL306AMb 3HAHUA O MEXAHUYECKUX AGNEeHUAX 6 MNOBCEOHEGHOU JHCUZHU Ol
obecneyenusi besonacHocmu npu obpaweHuu ¢ npubopamu U MexHu4yecKUMU yCmpoucmeamu,
0/l COXpaHeHUsi 300p06bs U COONIOOEHUS HOPM IKOJIOSUYECKO20 NOBEOEHUsl 8 OKpYlcaroujeli
cpede;, NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONb308AHUA  (PU3UYECKUX 3HAHUU O
MeXaHUYecKux AGNeHUAX U Qu3udeckux 3aKOHAX, NpUMepbl UCNONb308AHUSL 60300HOGNAEMbIX
UCTMOYHUKO8 — DHepeuu,  9KOJNO2UHEeCKUX  NOCIe0CmBUll  UCCIe008aHUs — KOCMUYECKO20
npOCMPAHCme;

® paziuuams cpaHuybl HPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 8ceodwull
xapaxkmep @QYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUSI MeXAHUYecKoU HSHepeuu, 3aKOH
COXpAaHeHUs UMNYIbCd, 3AKOH 6CEMUPHO20 MALOMEHUS) U O2PAHUYEHHOCHb UCNONb308AHUSA
yacmuwix 3aKkoHo08 (3akon I’ yka, Apxumeoda u op.),

® HAX00UMb AOEKBAMHYI0 NPEONONCEHHOU 3a0aye OUIUYECKYI0 MOOelb, paspeulams
npobnemy KAk HA OCHO8e UMEIOWUXCA 3HAHUU N0  MeXaHuke ¢  UCHOJIb308AHUEM
MamemMamuyecko20 annapamad, max u npu NOMOwiU Memooos OYeHKuU.

TenJioBbie ABJICHUA

BbINyCKHUK HAY4YUTCSH:

® pACHO3HABaTh TEIUIOBBIC SIBICHUA M OOBICHATH Ha 0aze MMEIONIMXCS 3HaHHUH
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OCHOBHBIC CBOWCTBA WJIM YCJIIOBHUS MPOTEKAHHS 3TUX SBJICHUH: mudQy3us, n3MeHeHHe o0beMa
TeJ TpPH HarpeBaHWM (OXJIAXKICHUH), OOJbIIAs CKUMACMOCTh Ta30B, Majas CXXHMaeMOCTh
KHUJIKOCTEH M TBEPIBIX TEI; TEIUIOBOC PAaBHOBECHE, HCHApEHUE, KOHJICHCAIUs, IUIaBICHHE,
KPUCTAIIM3AIMs, KHUIICHHE, BIIAXKHOCTH BO31yXa, pPAa3IMYHBIC CIOCOOBI TeIIonepeaadn
(TETUIONPOBOIHOCTh, KOHBEKIIHS, M3JIy4EHHE), arperaTHble COCTOSHHS BEIIECTBA,MOTIIONICHUE
SHEPIrUU IMPH HCIAPCHUHU KHUJIKOCTH M BBIJCICHHE €€ MPH KOHJICHCAIMU Iapa, 3aBHCUMOCTh
TEMIIepaTypbl KUIICHUS OT JIaBJICHUS;

® OIMCHIBATh M3YYCHHBIC CBOWMCTBA TEJ M TCILIOBBIC SBJICHUS, UCIONB3Ys (pU3HUECKHUE
BCJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, TEMIIEpaTypa, yae/ibHas TeIIOEMKOCTh
BEIIECTBA, Y/ACIbHAS TEIUIOTA IUIABICHHS, YIENbHAas TEIUIoTa MapooOpa3oBaHUs, yIelbHas
TEIUIOTa CrOpPaHUs TOIUIMBA, KO3(D(PHIIMEHT MOJE3HOr0 JICHCTBUS TEIUIOBOIO JBUTATENS; PU
ONKCAaHWH TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YEMbIX BEJIHYUH, WX
0003HAUCHHSI U €AMHUIBI U3MEPEHUS, HAXOAUTh (POPMYITbI, CBSI3BIBAIOIINE TAHHYIO (PH3UUCCKYIO
BEJIMYKMHY C APYTUMH BEITMUYMHAMH, BEIYUCIISTH 3HAYCHUE (PU3NICCKOM BETMUNHBL;

® aHAIM3UPOBATH CBOWCTBA TEJ, TEIUIOBHIC SIBIICHUS M MPOIECCHI, UCIIOIB3Ysl OCHOBHBIC
MOJIOKECHUST aTOMHO-MOJICKYJISIPHOTO YYEHHS O CTPOCHHMHM BEIIECTBA M 33aKOH COXPaHCHUS
SHEPIHH;

® pa3IuyYaTh OCHOBHBIC NMPU3HAKA H3YUYCHHBIX (U3UUYECKUX MOJEJICH CTPOCHHUS Ta3o0B,
JKHJIKOCTEH U TBEP/bIX TEI;

® TPUBOJAUTH TIPUMEPHI MPAKTHYECKOTO HCIOIb30BaHUS (DU3MYECKUX 3HAHHHA O
TETUIOBBIX SIBIICHHSIX;

® pemaTh 3a/a4yM, UCTOJb3ys 3aKOH COXPAaHEHUS SHEPrUU B TEIUIOBBIX IPOIeccax M
dbopMyIbl, CBsA3bIBarOIIKE (DU3UUYECKHE BEIMYMHBI (KOJMYECTBO TEILUIOTHI, TEMIIEpaTypa,
ylelbHas TEIUIOEMKOCTh BEINECTBa, yJeNbHAS TEIUIOTa IUIABJICHHS, YJCNbHAs TEIIoTa
napooOpa3zoBaHus, yAETbHAs TEIUIOTAa CTOPAHUS TOIUIMBA, KOA(PQPHUIMEHT IMOJIE3HOTO JCUCTBUS
TETUIOBOTO JIBUTATENIs): HA OCHOBE aHalIM3a YCJIOBHS 3aJaud 3alKChIBaTh KPAaTKOE YCIIOBHE,
BBIICNIATh (DU3WYECKHE BEJIMUYUHBI, 3aKOHBI M (OPMYIIbI, HEOOXOAMMBIE IS €€ pPEUICHHUS,
TIPOBOJIUTH PAcUYEThl U OLICHUBATh PEAIbHOCTH MOJIyYCHHOTO 3HAUCHHS (PU3HUECKON BEIIMYHMHBI.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® UCNONL306aMb  3HAHUSL O MENI0BbIX SGNEHUAX 6 HOBCEOHEeBHOU JHCUSHU OIS
obecneyenusi 6e30NACHOCMU NPU 0OPAWEHUU C NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEaMU,
0I5l COXpAHeHUsi 300pP06bsi U COONOOEHUS HOPM IKOJIOSUYECKO20 NOBEOEeHUsl 8 OKpYcaroujell
cpede; npuBoOUMb NPUMEPbL IKOAOSUHECKUX NOCIeOCMEUtl pabomsl 08ueamenei 6HympeHHe20
c2opanusl, Meniosvix U 2UOPOINEKMPOCAHYULL

® pasiuuams 2paHuybl NPUMEHUMOCMU @U3UYECKUX 3AKOHO8, NOHUMAMb 6Ceo0Wull
xapakmep GyHOaMeHmanbHulX GuU3ULecKUX 3aKOHO8 (3aKOH COXPAMEHUs. dHEP2UU 8 MeNna08bIX
npoyeccax) u 02PAHUYeHHOCMb UCNOIb308AHUS YACTHBIX 3AKOHO8,

® HAX00UMb A0EK8AMHYI0 NPeOdlONHCEeHHOU 3adade QU3UYEeCKYI0 MOO0elb, paspeulams
npobremy Kak Ha OCHO8e UMEIOWUXCS 3HAHULL O MEeNN08blX SGIeHUSX C UCNOIb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwiU Memooo8 OYeHKuU.

DJIeKTPHYeCcKHe U MATHUTHBbIE SIBJICHHS

BbInyCKHHUK HAYYUTCSI:

® pAaCIO3HABATh JJIEKTPOMATHUTHBIC SIBICHHS M OOBSICHATH HAa OCHOBE HMEIOIIUXCS
3HAaHUM OCHOBHBIC CBOWCTBA WJIM YCJIOBHSA TMPOTEKAHUS STHX SBICHHMA: JJCKTPU3AIUSA TeEl,
B3aUMOJICHCTBHE 3apsIOB, SJCKTPUYCCKHA TOK M €ro JeHCTBHs (TEIUIOBOE, XUMHUECKOE,
MarHuTHOE), B3aUMOJICHICTBHE MarHUTOB, 3JICKTPOMAarHUTHAS WHIYKIIWS, IEHCTBHE MarHUTHOTO
MoJsi HA MPOBOJHUK C TOKOM M Ha JBWXKYIIYIOCS 3apsOKCHHYIO 4YacTHIly, JeiCTBHE
AJNIEKTPUUECKOTO TOJISI Ha 3apsHKCHHYIO YacTHUILy, DJIEKTPOMArHUTHBIC BOJHBI, MPSMOJIHMHEHHOE
pacIpoCTpaHCHHUE CBETA, OTPAKCHHE U MPEIIOMIICHUE CBETA, TUCIICPCHS CBETA.

® COCTaBIISITH CXEMBI 3JICKTPUYECCKHUX IIETIEH C TOCIENOBAaTEIIbHBIM U IMapalljebHBIM
COCIMHEHUEM DJIEMEHTOB, pa3iiNyasi yCIOBHbIC 0003HAYCHHS AJIEMEHTOB JICKTPUYCCKHX IIeTICH
(MCTOYHHK TOKA, KIIFOY, PE3UCTOP, PEOCTAT, JIAMIIOYKA, aMIEPMETP, BOJIBTMETD).
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® HCIOJIb30BaTh ONTHYECKHUE CXEMBI JIJIsl TOCTPOCHUS N300paKeHUH B IIIOCKOM 3epKajie
1 coOMparoIen JuH3e.

® ONKCHIBAaTh HM3YUYCHHBIC CBOMCTBA TEN U JJIEKTPOMATHUTHBIC SIBJICHHS, HCIOIB3YS
du3nyecKue BEJIMYMHBL: JJIEKTPUYCCKUI 3apsiji, Cujia TOKa, DJICKTPUUYECKOE HAmpshHKEHUE,
ANEKTPUUYECKOE COMPOTUBIICHUE, YIECIbHOE COMPOTHUBIIEHUE BELIECTBA, pabOTa 3JIEKTPUUECKOTO
MOJIsI, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSHHE U ONTHYECKas CHJIa JIMH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA; MPU OMHCAHUM BEPHO TPAKTOBATh
(GU3HYECKUH CMBICIT HCIOJB3YEMBIX BEIUYHMH, WX OOO3HAYCHHS W CIUHUIBI H3MEPCHUS,
HAXOJUTh (POPMYIIbI, CBS3BIBAIOLINE TAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU BETHUMHAMHU.

® aHAIM3UPOBATH CBOWCTBA TEJN, 3JEKTPOMATHUTHBIE SBICHUS U TPOIECCHI, UCTIONB3YS
(du3HYeCKre 3aKOHBI: 3aKOH COXPAaHEHUS JIEKTPUIECKOTO 3apsiaa, 3akoH Oma I yJacTka IIeTH,
3akoH J[xoyns-JleHna, 3aKOH HPSIMOJMHEMHOIO paclpOCTpaHEHHUsS CBETa, 3aKOH OTPa)KeHUs
CBETa, 3aKOH NPEJIOMJICHHUS CBETa; MPU 3TOM Pa3jNdaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
€ro MaTeMaTU4YeCKOE BhIPasKEHUE.

® TMPUBOJIUTH TPUMEPHl TMPAKTHYECKOTO HCIOIB30BaHUS (DHU3MYECKHX 3HAHUHA O
AJIEKTPOMATHUTHBIX SIBJICHHSIX

e pemaTh 3a7auu, UCTOJIb3Ys Pu3ndeckue 3aKoHbI (3akoH OMa [ yJacTKa 1enu, 3aK0OH
Jxoyns-JleHna, 3aKOH MPSMOJIMHEHHOTO PacHpOCTpAaHEHUS! CBETa, 3aKOH OTPAKEHUS CBETa,
3aKOH TIPETIOMJICHUSI cBeTa) U (HOpMYIbI, CBS3BIBAIOIINE (PU3NYCCKUE BEIHMYMHBI (CHJIA TOKA,
JNIEKTPUYECKOE HAIpPsHDKEHHUE, DJIEKTPUYECKOE COIMPOTHUBIICHUE, YAEITbHOE COMPOTHBICHUE
BEIIIECTBA, pabd0Ta AIMEKTPUUIECKOTO TOJIS, MOIIHOCTh TOKA, JOKYCHOE PACCTOSIHHE W ONTHYCCKAs
CWJIa JIMH3bI, CKOPOCTh AJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, (OPMYIIBI
pacdera IEKTPUICCKOT0 CONPOTUBIICHHUS ITPH ITOCIICIOBATSILHOM H IMAPAILICIIBHOM COCTUHCHUH
MPOBOJHMKOB): HA OCHOBE aHallM3a yCIOBUS 33/1a4d 3alHCBIBaTh KPATKOE YCJIOBHE, BBIICISTH
(du3HYeCKre BEIMYUHBI, 3aKOHBI M (OPMYIIBI, HEOOXOTUMBIC /I €€ PEHICHHS, MPOBOIWTH
pacueTsl U OLIEHUBATh PEAIbHOCThH MOJYYEHHOTO 3HAYeHUS (PU3NIECKON BETUUHHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

® UCNONBb308aMb 3HAHUS 00 IIEKMPOMACHUMHBIX AGLEHUSIX 8 NOBCEOHEBHOU HCUZHU OISl
obecneuenusi 6e30naAcCHOCMU Npu 0OpawjeHuy ¢ npudopamu U MexXHUYeCKUMU YCmpoUuCmeamu,
0I5l COXpAHEeHUsi 300P06bsi U COONOOEHUS. HOPM IKOJIOSUHECKO20 NOBEOEeHUsl 8 OKpYicaroujell
cpede; npusoOUMb NPUMeEPbL BIUAHUSL INEKMPOMACHUMHBIX U3TYYEHUN HA HCUBbLE OPSAHUIMbL,

® paziuuams paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb B8CeoOuul
xapaxkmep @DYHOAMEHMANLHBIX 3AKOHO8 (3AKOH COXPAHEHUs 3J1eKmMpuyeckoeo 3apsaoa) u
02PAHUYEHHOCMb UCNONIL3068AHUSL YACMHBIX 3aKOHO08 (3akon Oma Ons yyacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

® UCNONbL306aAMb NPUEMbL NOCMPOEHUS PUUYECKUX MOOeLell, NOUCKA U (POPMYIUPOSKU
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 8bl80008 HA OCHO8E IMRUPUYECKU
YCMAHOBNIeHHBIX (haKmos,;

® HAXO0uUmMb A0eK8AMHYI0 NPEONIONHCEHHOU 3a0ade QuU3UYecKylo MoOoelb, pa3peulams
npobneMy Kak HaA OCHO8e UMEOWUXCA 3HAHULU 00 31eKMPOMACHUMHBIX —SGNIeHUX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu HOMowu Memoo08 OYeHKU.

KBanToBbI€ siBJICHUS

BbInycKHUK HAYYHTCS:

® pAacloO3HABaTh KBAHTOBBIC SIBICHUS M OOBSACHATH HA OCHOBE HWMEIONIMXCS 3HAHUI
OCHOBHBIC CBOWCTBA HMJIM YCIIOBHUS TIPOTEKAHUS TUX SIBJICHUW: €CTECTBEHHAS W MCKYCCTBCHHAs
pPaIMOaKTUBHOCTh, 0-, - U Y-U3Ty4CHHs, BOSHHUKHOBEHHE JIMHEWYATOrO CHEKTpa H3Iy4eHUs
aToMma;

® ONNCHIBATh W3YYCHHBIC KBAHTOBBLIC SIBJICHHS, WCIONB3YyS (U3NUYECKHUE BEITUYHUHBIL:
MAacCOBOE€ HYHCIIO, 3aps0BOE YHCIO, TIEPHOJ] TMOoJypacmana, dHeprus (OTOHOB; MPU OMUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3WYECKUN CMBICI MCIONb3YyEeMbIX BEJIWYUH, WX OOO3HAUEHUS U
SAMHHIIBI U3MEPEHUS;, HaXOIUTh (HDOPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEITUYHHY C
JOPYTMMU BETUYMHAMU, BBIYUCIISITH 3HaU€HNE (PU3NYECKOM BETUUHHBI;
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e AHAIM3UPOBATh KBAHTOBBIC SBJICHHS, WUCIONB3YS (PU3NYCCKUE 3aKOHBI M IOCTYJIATHI:
3aKOH COXPAHEHHWs SHEPIuH, 3aKOH COXPAHCHHS JJICKTPUYECKOIO 3apsjia, 3aKOH COXpPaHCHUS
MAacCOBOTO YHCJIa, 3aKOHOMEPHOCTH W3JIY4YCHHs] M TIOTJIONICHHUS CBETa aTOMOM, IPH 3TOM
pa3IryaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTHYECKOE BhIPAXKCHHE,

® pa3iIMyaTh OCHOBHBIC TPU3HAKU IUIAHETAPHOW MOJETH aToMa, HYKJIOHHOW MOIEIN
ATOMHOTO S/1pa;

® I[PHUBOJUTH IPUMEPHI TMPOSBICHHS B MPHPOAEC M TMPAKTHYSCKOTO HCIOIb30BaHUS
PaJIMOaKTUBHOCTH, SJCPHBIX U TEPMOSICPHBIX PEAKIIHMA, CIICKTPAJILHOTO aHAIHM3a.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCSH:

® UCNONBb306AMb NOJYYEHHble 3HAHUS 8 MNOBCEOHEBHOU JICU3HU NpU 0OpaujeHuu ¢
npubopamu u MexHu4eCKuMu YCmpoucmeamu (Cuemuux UOHUSUPYIOWUX HACMUY, O003UMemp),
0Jis1 COXpaHeHus. 300p08bsl U COONIOOCHUSI HOPM IKOIOSUHECKO20 NOBeOeHUsl 8 OKpYicaroujel
cpeoe;

® COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX s10ep ¢ 0eDeKmom Macchl;

® NPUBOOUMDb NPUMEPbL GIUSHUSL PAOUOAKIMUBHBIX U3IYYEHUL HA JHCUBbIE OPSAHUMDBL,
NOHUMAMb NPUHYUN OCLCMBUsL O03UMEMPA U PA3IUYAMb YCI08USL €20 UCTIOIb308AHUSL,

® NOHUMAMb IKOJLO2UHECKUe NPoOaeMbl, B03HUKAIOUUE NPU UCHOLb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU  pewenuss mux npoonem, NepcneKmusbl UCNOIb308AHUS
VAPABASAEMO20 MePMOSOEPHO20 CUHMESA.

DJIeMeHThbI ACTPOHOMMH

BbInyCKHUK Hay4uTCH:

® yKa3bIBaTh Ha3BaHUs TuIaHET COJHEYHOH CHCTEMBI, pa3jNdaTh OCHOBHBIC NPH3HAKU
CYTOYHOTO BpallleHUs 3Be3qHOro Heba, aprokeHus JlyHel, CoiHIIA M TUIAHET OTHOCHTEIHLHO
3BE3/;

e TOHWMATh PAIMYUS MEXKAY TEIHOINECHTPUUYSCKON W TEOICHTPUYECKOW CHCTEMaMu
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

® VKa3bleamvb 00Owue CeoUCMS8A U OMAUYUS NIAHem 3eMHOU ZSPYnnbl U NIdHen-
eueanmos, manvix men Conneunol cucmemvl U OOILUWUX NAAHEM, NOAL30BAMbCS KAPMOU
38€30H020 Heba npu HabIOOeHUsX 36e30H020 Heba,

® paziuuames OCHOGHbIE XAPAKMEPUCMUKU 36e30 (pazmep, yeem, memnepamypa)
COOMHOCUMb YBEm 38€30bl C ee MeMnepamypoll,

® paznuuams cunomesvl 0 npoucxoxcoeHuu CoaHeyHol cucmembl.

2. Conep:xaHue yueOHOro npeamera

7 knacce (68 4, 2 4 B Hee10)

BBenenue (4 u)

®usnuka — Hayka o npupoze. Ousndgeckue ABICHUS.

®duszuueckue cpoiictBa Ten. Habmogenue u onucanue ¢usznyeckux siBaeHU. dusnueckue
BeJIMUMHbL. V3MepeHus (QU3MYECKMX BEIUYMH: JJIMHBI, BPEMEHM, Temmeparypbl. Duszndeckue
npubopel. MexayHapoaHas cUcTeMa €AMHUL. TOYHOCTh M MOTPEIIHOCTh M3MepeHuil. dusuka u
TEXHHKA.

®poHTanbHbIE 1a00paTOPHBIE PAOOTHI

1. Onpenenenre NeHbI ACTICHUSI U3MEPUTEILHOTO MPUOOpA.

IlepBoHauyajibHBIE CBeJIeHUS O CTPOEHUH BellecTBa (6 1)

Crpoenne BemecTBa. OIBITHI, JOKa3bIBAIOIIME ATOMHOE CTPOCHHE BEILECTBA. TeIUIOBOE
JIBIKEHHE aTOMOB U MOJIEKYII.

BpoynoBckoe nmBmwxenue. Juddysuss B razax, OIKHAKOCTAX M TBEPABIX  TeJax.
B3anmozeiicTBre yacTull BellecTBa. ArperaTHble COCTOSIHUS BemecTBa. Moienu CTpOeHHsI TBEPABIX
T€J, XUAKOCTENM u ra3oB. OObBsSCHEHHWE CBOWCTB Ta30B, KHUIKOCTEH M TBEPABIX TEN Ha OCHOBE
MOJICKYJISIPHO-KMHETUYECKHX MPEICTABICHUIM.



®ponTansHble Ja00paTopHbIE paOOTHI

2. OnpeneneHne pa3MepoB MaJIBIX TETI.

B3aumoneiicrBus Tes (23 u)

Mexanuueckoe nBwxeHue. Tpaekropus. [lyts. PaBHOMEpHOE M HEpPaBHOMEPHOE JABHKCHHUE.
Ckopocts. [I'padukn  3aBUCUMOCTM IYTH W MOAYJS CKOPOCTH OT BpPEMEHHM JABMKCHHS.
WNuepuus. MHeptHOCTh Ten. B3aumopneiicteue tenn. Macca tena. M3mepeHune maccesl Tena. InotHoCTh
BemectBa. Cuma. Cuna Tspkectu. Cuma  yopyroctu. 3akoH ['yka. Bec Tema. CBszp  Mexmay
CHJION TSDKECTH M Maccol Tena. Cuia TsHKeCcTH Ha Opyrux miaHertax. Junamomerp. CioxeHue AByX CHIL,
HaIpaBJeHHBIX 110 OJHON NpsAMoil. PaBHoxelcTByromas AByx cui. Cuna Tpenus. dusnueckas npupoja
HeOecHbIX Tea CONMHEYHOM CHCTEMBI.

OpoHTaTbHBIC Ja00paTOPHBIC PAOOTHI

3. 3mMepeHue Macchl Tela Ha PhIYaXKHbIX BECax.

4. N3mepenne o0beMa Tena.

5. OnpeneneHne IWIOTHOCTH TBEPAOIO TEIA.

6. 'pagynpoBanye npyXMHbI U U3MEPEHUE CUJI AMHAMOMETPOM.

7. I3mepeHue CUIIbl TPEHUS C IIOMOLIBI AUHAMOMETpA.

JlaBieHue TBepABIX TeJl, ;KMAKOCTel 1 ra3os (21 u)

[aBnenue. /lapnenue tBepabix Ten. [JaBneHue rasa.

OObsicHeHHE aBICHUS ra3a Ha OCHOBE MOJICKYJISIPHO-KMHETHYECKUX IpeacTaBieHuil. [lepenaua
JaBJICHUS ra3aMu U xxuakoctsmu. 3akoH [lackans. CooOinaronuecst cocyibl. ATMOC(EpPHOE JaBIICHUE.
Mertonper m3mMepeHusi aTMoc(hepHOro JaBieHus. bapoMeTp, MaHOMETp, MOPITHEBON KUAKOCTHBIA HACOC.
3akoH ApxuMmena. Y ciaoBus IiiaBaHus Tell. BozayxomiaBaHue.

®ponTansHble Ta00opaTopHbIe pabOTHI

8. Ompenenenne BHITATKUBAIOICH CHIIBI, IEUCTBYIONICH Ha MOTPYKEHHOE B KUIKOCTH TEIIO.

9. BrisicHeHHE YCIOBUM MJIaBAHUS TENA B )KUJKOCTH.

Padora u MomHocTh. Jueprust (13 u)

Mexanundeckas pabora. MomHoOCTh. [IpocThie MexaHm3Mbl. MOMEHT CHIIBI. Y CIIOBUSI PABHOBECHUS
pbruara. «30J0Toe npaBuiIo» MexaHuku. Buasl pasaosecus. Kosddunment noneznoro neiicraust (KIII).
Oneprust. IloTennmanbHas 1 KUHeTHUecKast sHeprus. [IpeBpaiienne sHeprum.

®dpoHTansHbIe Ta00paTopHbIe pabOThI

10. BoisicHeHuE yclioBUsL paBHOBECHS pblyara.

11. Onpenenenue KII/ npu noabeme Tena no HaKJIOHHOM MIOCKOCTH.

HToroBas koHTpoabHasi padota (1 u)

Pe3epBHoe Bpems (2 u)

8 kutace (68 4, 2 4 B HemeT10)

TennoBble siBjeHns (23 u)

TerutoBoe nBwxkenue. TemmoBoe paBHOBecwe. Temmieparypa. BHyTpeHHsisi sHeprusi. PaGora u
temonepenayva. TemnonpoBogHocts. Kousekuus. M3myuenue. KonuuecTBO TEIIOTHL.

YaenpHas TEMIIOEMKOCTh. PacueT KomndecTBa TEIUIOTH MPU TETUIOOOMEHEe. 3aKOH COXpaHCHUS U
MPEeBpalleHUsT JHEPTMM B MEXaHMYECKUX M TEIUIOBBIX TMporieccax. l[lmaBieHne u OTBepjeBaHUE
KPUCTAIUTMYECKUX Tel. YIeldbHas TeruioTa IUlaBieHus. lcnapeHne wu KoHjeHcanus. KwureHue.
BrnaxxHocTh BO3myxa. YiaenmbHas TerwioTa mapooOpa3oBaHus. OOBSICHEHWE W3MEHEHHUS arperaTHOTrO
COCTOSIHHSI BEIIIECTBA Ha OCHOBE MOJCKYJIIPHO-KUHETHICCKUX TpeacTaBieHuid. I[IpeoOpasoBanue
SHEPI'HH B TEIUIOBBIX MalllMHAaX. /[Burarens BHyTpeHHero cropanus. [lapoBas TypOuHa.

KII/] TermoBoro apuraTens. DKOJIOTUYECKUE MPOOIEMbI UCTIOIB30BAHMS TEIIOBBIX MAIIlMH.

dpoHTaIBHBIE TA00OPATOPHBIE PA0OTHI

1. CpaBHEHHE KOIMUYECTB TEIUIOTHI IIPU CMEIIIMBAHUU BOJIbI PA3HON TEMIIEPATyPHI.

2. VI3amepenue yaenbHOU TEIIOEMKOCTH TBEPAOIO Tela.

3. M3Mepenne BIa)KHOCTH BO3/IyXa.

dekTpuyeckue saBJjaeHus (29 1)

DnekTpusanus Tei. JBa pona aNeKTpUIeCKUX 3apsaoB.

BzanmogeiictBue 3apsokeHHBIX Ted. [IpOBOIHWKHM, JWANEKTPUKA W TONYIPOBOTHUKH.
DneKTpUYecKoe Mmojie. 3aKOH COXPaHEHUS dJIEKTPUYIECKOro 3apsiaa. JenMMOocCTh JIeKTPUIEcKOro 3apsa/a.
OnektpoH. CTpoeHune aToma. DIEKTPUUECKU TOK. JIeHCTBUE 2JEKTPUUECKOrO MOJIA Ha AICKTPUUCCKUE
3apsiabl.  Mctounuku Toka. OnekTpuueckas 1enb. Cuia  Toka. OJIEKTPUUECKOE HAMPsHKEHUE.
DnexTpuyeckoe compoTuBieHue. 3akoH Oma ans ydyacTtka renu. [locienoBaTenbHOe W TapauielbHOE
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COCJIMHEHHE TPOBOAHMKOB. PaboTa W MOIIHOCTH AIIEKTpUYECKOro Toka. 3akoH Jlxoyms—IJleHna.
Konnencarop. [IpaBuia 6e30macHOCTH pu paboTe ¢ AIACKTPOIPUOOPaAMHU.

OponTansHble Ta00paTopHbIE pabOTHI

4. COopKa ANIEeKTPUYECKOM eH U U3MEPEHHUE CUITBI TOKA B €€ PA3TUUHBIX yUaCcTKaX.

5. 3mMepeHne HanpspKeHUs Ha pa3IMuHbIX yYaCTKAX AIEKTPUUECKON LEIu.

6. PerynupoBaHue cuiibl TOKa PEOCTaTOM.

7. I3MepeHue conpoTUBIIEHNs IPOBOIHUKA TP MOMOIIM aMIlepMeTpa U BOJIBTMETPA.

8. MIaMepeHne MOIIHOCTH M padOTHI TOKA B DJICKTPHICCKON JTaMITe.

DJIeKTPOMATHUTHBIE sIBJIeHHS (5 U)

OmnbiT OpcTena. MaruuTHoe nojie. MarHUTHOE 1oJie IPsAMOro Toka. MarHuTHOE IMoJie KaTyIIKH ¢
ToKOM. [locTosiHHBIE MarHuThl. MarHuTHOE IOJieé MOCTOSIHHBIX MarHUTOB. MarHuTHOe moje 3eMIIH.
BzanmopeiictBue MarauToB. JleiicTBHE MarHUTHOTO TIOJS Ha TPOBOJHHK C TOKOM. OJIEKTPHUYCCKHUN
JIBUTATENb.

OponTansHble Ta00paTopHbIE pabOTHI

9. COopKka pIIeKTpPOMAarHuTa M UCIIBITAHNE €TO EHCTBHSL.

10. M3y4yenwne »IIeKTPUIECKOTO JABUTATEISI TOCTOSTHHOTO TOKa (Ha MOJIEIH).

CgetoBble saBjaeHus (10 1)

Hcrounuku ceera. IIpsMonmMHENHOE pacnpoCTpaHEHHE CBETa. BuauMoe JBUKEHHE CBETHUIIL.
OrpaxxeHue cBeTa. 3aKOH oOTpaxeHusi cBera. Ilmockoe 3epkano. IlperomiieHue cBera. 3aKoH
npenomiieHus: cBeta. JInH3bl. DoKycHOE paccrosiHue JMH3bl. OnTudeckas cwia JIMH3bL. M300pakeHus,
JaBaeMble JIMH30M. [ a3 kak ontuueckas cuctema. Onrudeckue Npudophl.

®poHTaTBHBIE TA00PATOPHBIE PAOOTHI

11. Tomy4yenne n300paskeHus IPU TTOMOIITH JTHH3EI.

HroroBasi kouTpoabHasi padora (1 u)

Pe3epBHoe Bpems (2 1)

9 knace (102 4, 3 4 B HexeNTH0)

3aKkoHbI B3anMo/IelicTBUS U ABH:KeHUs TeJ (34 1)

Marepuanbaas Ttouka. Cucrema orcyera. Ilepememienue. CKOpOCTh MPSMOJMHEHHOIO
PaBHOMEPHOT'O ABMKEHUSI.

[IpsimonuHeliHOeE  PaBHOYCKOPEHHOE  JIBW)KEHHE:  MTHOBEHHas  CKOpPOCTb,  YCKOpPEHHE,
nepeMenieane. ['paduku 3aBUCHMOCTH KHMHEMAaTHYEeCKHX BEIMYMH OT BPEMEHH IPH PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBWKEHHU. (OTHOCHUTEIILHOCTh MEXaHWYECKOTO JMBIKEHHUs. |eomeHTpuueckas u
reJIMolIeHTpUYecKas cucteMbl Mupa. MiHeprmanbHas cucrema orcyera. 3akoHsl HpioToHa.

CBobOoaHoe nanenue. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTEHUS. [VICKyCCTBEHHBIE CITyTHUKU
3emun.] Cuna ynpyroctu, 3akoH ['yka. Cuna tpenus. [IpsmonuHeliHOe W KPUBOJIMHEWHOE JBU)KEHUE.
Nmnynbe. 3aKoH coXpaHEeHUs! UMITyJIbca. PeakTHBHOE ABM)KEHUE. 3aKOH COXPaHEeHUs YJHEPTHH.

®poHTansHbIe Ta00paTopHbIe pabOTHI

1. UccnenoBanue paBHOYCKOPEHHOTO ABMKEHHS 0€3 HAUYaJIbHOW CKOPOCTH.

2. M3amepenue ycKopeHus: CBOOOTHOTO TTaIeHUS.

Mexannveckue Kojiedanusi M BOJHbL 3BYK (15 )

Konebarensnoe npmwxkenune. KoneOanus rpy3a Ha mnpyxune. CBoOoaHble KoJjeOaHMS.
KoneOarenbHass cucrtema. MasiTHUK. AMIUTUTYAa, TEpUOJ, YacToTa KoiebaHuid. [['apmoHuYeckue
kosiebanus]. IlpeBpamieHne oSHepruM IpH  KoOieOATENbHOM JIBUKEHUH. 3aTyxarollue KoJeOaHws.
Briayxaennsie konebanus. Pezonanc. PacipocTpanenue xoebanuii B ynpyrux cpemax. [lomepednsie u
MPOAOJbHBIE BOJHBI. J{nnHa BosiHBL. CBSI3p AJMWHBI BOJHBI CO CKOPOCTBIO €€ paclpoOCTpaHEHUs U
MeprooM (4acToToi). 3ByKoBble BOJHBL. CKOpOCTH 3ByKa. BricoTa, TeMOp M TpPOMKOCTH 3ByKa. OJXO.
3ByKOBO# pe3oHaHnc. [MaTepdepentus 3ByKa).

®poHTanbHBIE TA00PATOPHBIE PA0OTHI

3. UccnenoBanue 3aBUCMMOCTH MEPUOJIA U YaCTOTHI CBOOOJHBIX KOJIEOAHUH MasiTHUKA OT JJIMHBI
€ro HUTH.

DJeKTpoMarHuTHoe moJe (25 1)

OpHOpOAHOE M HEOJHOPOJHOE MarHUTHOE Iojie. HampaBieHue Toka M HarpaBlIeHUE JTUHUHI ero
MarHuTHOTO TmoJs. [IpaBwio OypaBumka. OOHapyKeHHE MarHUTHOro NOJsl. [IpaBWilo JIEBOH pYKH.
Muaykuys MarHUTHOTO 10JIsl. MarHUTHBIN MOTOK.

Omneitel Dapages. DnekrpomaruutHas uHAYKIUS. Hanpaienue nnaykuuonHoro Toka. Ilpasuio
Jlenma. SlBmenne camomHaykumu. [lepemeHubrii Tok. ['eHepaTop mepemeHHOro Toka. [IpeobpazoBanHus
SHEPTHUH B dJIEKTporeHeparopax. Tpanchopmarop.
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[lepemaya  2MEeKTpUYECKOH  SHEPrMM  HA  paccTOsIHME.  DIEKTPOMarHUTHOE  TIOJIC.
OnekTpoMarHuTHele BOJIHBL. CKOPOCTb  paclpOCTpaHEHHUs] 3JIEKTPOMAarHUTHBIX BOJIH. BiusHue
9NIEKTPOMArHUTHBIX ~HW3IY4YeHUH Ha KuBble opraHu3mbl. KonebarenbHblii  KoHTYp. [lomyuenue
AIEKTPOMArHUTHBIX KoeOanuil. [TpuHImIel paguocss3u u TeneBuaeHus. [MaTepdepenuns ceera. |

DneKTpoMarHuTHas Mpupoaa ceera. IIpemomiienne cBera. [lokazatens mpenomieHus. Jucmepcus
cBera. llpera Ttem. [Cmekrporpad u creKTpockorn.| Twmbl onTHYeckuX CIEeKTpoB. [CIIeKTpaabHBIH
ananu3.] [lornomenue u uciryckanue cBera atomamu. [I[poncxokaeHne TMHeHYaThIX CIIEKTPOB.

OpoHTaTbHBIC Ja00paTOPHBIC PAOOTHI

4. V3y4eHne SBICHUS IIEKTPOMAarHUTHON HHIYKIIHH.

5. HaGmogeHne CrjIomHoro ¥ JHHEHYaThIX CIIEKTPOB UCITYCKaHUSI.

Crtpoenne atoma u aToMHoro siapa (20 u)

PagnoakTHBHOCTh Kak CBHIETEIBCTBO CIIOXKHOTO CTPOEHHs aToMoB. Ainbga-, Oera- U ramma-
manydeHus. OnbiTel Pesepdopaa. SnepHas momens aroma. PaanoakTuBHBIE TpeBpalieHUs] aTOMHBIX
anep. CoxpaHeHHE 3apsiIOBOTO M MAacCOBOTO YHCEN NPH SACPHBIX PEaKUUsX. DKCIEPUMEHTANbHBIC
METOABI HccinenoBaHus yacTull. [IpoToHHO-HEHTpOHHAs MOAETb siapa. PU3HUECKUN CMBICI 3apsiiOBOTO U
MaccoBOro yucell. M30Tomnsl.

[IpaBuna cmemenus st anbgha- u 6era-pacnana MpH SACPHBIX PEaKIUsIX. JHEPTHs CBSA3U YaACTHIL
B sipe. Jlenenue smep ypana. llemnas peakius. SlaepHas sHepreTuka. DKOJOTHYECKHE TPOOIEMbI
paboTel aroMHBIX 3aekTpocTaHuuil. [losumerpus. Ilepuon mnomypacnmaza. 3akoH paJuOaKTUBHOIO
pacnaza. BriusHue paavOaKTUBHBIX W3JIyYEHMM Ha >KUBBIE OpraHusMbl. TepMosiiepHas peakius.
WcTtounnku suepruu CosHIIA U 3BE3I.

®poHTaTBHBIE TA00PATOPHBIE PAOOTHI

6. I3MepeHne ecTeCTBEHHOTI0 painalliOHHOT0 (hOHA T03UMETPOM.

7. I3ydyenue neneHus siapa aTroMa ypaHa 1o gotorpaduu Tpexos.

8. M3yueHue TpeKOB 3apsKEHHBIX YacTHUI] 110 TOTOBBIM (oTorpadusim.

Ctpoenue u 3Boionns Beestennoii (5 1)

Cocras, crpoenue u npoucxoxjaeHre ConHedHoi cuctemsl. [Inaners! u mansie Tena ColHeuHON
cucrembl. Ctpoenue, uznyyenue u 3Bostonus Connia u 38e31. CtpoeHue u 3Bojtonns BeeneHHOM.

HroroBasi konTpoabHas padora (1 u)

Pe3epBHoe Bpems (2 u)

OOmuMy NpeIMeTHBIMHU pe3yJabTaTaMH 00yueHHs 110 JAHHOMY KYpPCY SBISIOTCS:

— YMEHHE I0JIb30BaThCsl METOIAMHU HayYHOI'O MCCIIEI0BAHNUS SIBICHUHN IPUPOJbI: IPOBOAUTH
HaOJIIOJICHYS], TJIAHUPOBATh U BBIIOJIHATH 3KCIIEPUMEHTHI, 00padaThIBaTh Pe3yIbTaThl U3MEPEHHI,
IPEACTABIATh PE3YNbTaThl U3MEPEHUI C MOMOLIbIO Tabmul, rpadukoB U GopMys, 0OHAPYKHUBATh
3aBUCHMOCTH MEXIy (U3NYECKUMM BEIMYMHAMU, OOBACHATH pe3yNbTaThl M JeNaTh BBIBOJPDI,
OLIEHUBATh I'PaHUIIbI IOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHUIL;

— pa3BUTHE TEOPETUYECKOT0 MBIIIIJICHUS HA OCHOBE ()OPMHUPOBAHUS YMEHHUH yCTaHABINBATh
¢daxThl, pa3nuyaTh NPUYUHBI W CIEACTBUS, HCIOJIB30BaTh (U3NYECKUE MOJEIH, BBIABHIaTh
THIIOTE3bI, OTHICKUBATh U (POPMYIMPOBAThH JOKA3aTEIbCTBA BBIIBUHYTHIX TUIIOTES.

3. TemaTH4eckoe NIAHHPOBAHHE, B TOM YHcJIe ¢ y4eTOM padoyeii mporpaMMbl
BOCIIMTAHMS € YKA3aHMEM KOJHYeCTBA 4YaCOB, OTBOJAMMBIX HA OCBOEHHE KaK10M TeMbl

Ne n/m Tema Konun4yectBo | OcHOBHBIC HANIPpaBJICHUSA
4acoB BOCIIMTATEIbHOM
NAeATeJILHOCTH B paMKax
peanu3anuu MOLyJIs
«IIIKOJIBbHBIN YPOK»
padoueii mporpamMmbIl
BOCIIUTAHUS

7 KJ1acce

1. Brenenue 4 JlyXOBHO-HPaBCTBEHHOE
BOCIIUTAHHUC
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[TepBoHavanbHBIE CBEICHUST O
CTpOGHI/II/I BEIICCTBA

JlyXOBHO-HPaBCTBEHHOE
BOCIIUTAHHUC

B3aumoneiictBue Ten 22 JlyXOBHO-HPaBCTBEHHOE
BOCIIUTaHHE

JlaBieHue TBepIbIX Tell, Ta30B, 21 DKOJIO0rM4ecKoe BOCIIUTaHNE

KHJIKOCTEN

PaGota u mouiHoCTh. DHEpPrus 14 DKOJIOrH4ecKOe BOCIIUTAHUE

HroroBast koHTpoIbHAs paboTa 1

Peseps 2

8 kuace

TemuioBble siBIEHUS 23 DKOJIOTUYECKOE
BOCIIMTAHUE

DNEeKTpUYECKUE SBICHUS 29 [TarpuoTnueckoe
BOCIIMTAHUE

DNEeKTPOMArHUTHBIE SIBICHUS 5 JlyXOBHO-HPaBCTBEHHOE
BOCIIMTAHUE

CBeToBbI€ SBIICHUS 10 JlyXOBHO-HPaBCTBEHHOE
BOCIIMTAHUE

HroroBast KOHTpoNbHAs paboTa 1

Peseps 2

9 kaacce
3aKOHBI JBUKCHUS u 34 JlyXOBHO-HpaBCTBEHHOE
B3aMMOJEHCTBUSI TET BOCIIUTaHHE
Mexanuueckue — KonebaHus U 15 [TatpuoTnyeckoe
BOJIHBI. 3BYK BOCIIUTaHUE

DNEeKTPOMarHUTHOE TOoJIe 25 [TarpuoTnyeckoe
BOCIIUTaHHE

Crpoenue aToma 1 aTOMHOTO si]Ipa 20 DKOJI0rn4ecKoe
BOCIIUTaHUE

Crpoenue u 3Bomtonus Beenennon ) JlyXOBHO-HpaBCTBEHHOE
BOCIIUTaHHE

HtoroBast KOHTpoJIbHAs paboTa 1

[ToBTOpeHue 2
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